


{Conu:rus continued from front cover ) 
F.nJomophJirora chronrophidis (Entomophlhorales): The cornet Klentifocation of 

an aphid pathogen in the Pacific Northwest and elsewhere. 
Richard A. Humber ud Mlna·Guua Fen& 

A rcdesaiption of PaiztJ bcuttmicola and commc:rus on some similar~ 

s~:ie~s:. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·~0.n.•!t. M.PQ!~~ 
NOTICE: Fond Farewells and Heartfelt Welcomes. . .... . .. . . . .... . .. .. . 
Author INDEX . . .... . . .. .. .. . . .. . . ... . ....... • ......... .. ... 
Reviewers . ..... . . .. . . ..... . ....... ... . ... . . . . ... .. ... •..• . . 
INDEX to Fungous and Lichen Taxa . . . . ... . ... .....•.. • . • ..•.• • ... 
~~ ....... . ........ . .. . .............. .. • ..•.... .. ... . .. 
Publicalioo Dates. MYCOTAXON Volumes 40. 41(1) .. . . .• • • . . •. . • .. .... 

497 

sos 
S09 
Sl3 
SiS 
SIS 
Si9 
S38 
S38 



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

V 0 L U M E XLI , 1 9 9 1 

COMPLETE IN 1WO QUARTERLY ISSUES, 

CONSISTING OF iv + 538 PAGES INCLUDING FIGURES 



EDITOR-IN-CHIEF 

] EAN R. BOISE 
Harvard University Herbaria 

22 Divinity Avenue. Cambridge, MA 02138, USA 

ASSOCIATE EDITORS 

LINDA M. KOHN 
Book Reuiew Editor 

Botany Department. University r:i Toronto - Erindale 
Mississauga. Ontario LSL IC6, Canada 

GREGOIRE L HENNEBERT 
French Ltingwage Editor 

La.boratoire de Mycologic systbnatiquc et appliqu~e 
Univmit~ Catholique de Louvain, 8·1348 Louvain·la·Neuve. Belgium 

ROBERT DIRIG 
Indvc Editor 

Bailey Hortorium, Mann l ibrary Building 
ComcU Univen;ity. Ithaca. NY 14853. USA 

EDITORIAL ADVISORY BOARD 

OVE E. ERIKSSON, UmcA. Sweden (1990-93) 
GRWOIRE l. HENNEBERT. louvain·la·Neuve. Belgium (1990·96) 

jAMES W KIMBROUGH. Gainesville. Florida (1990-91. Chm.) 
RONALD H. PETERSEN, Knoxville. Tennessee (1990-94) 

jACK D. ROGERS. Pullman. Washington (1990-92) 
AMY Y. ROSSMAN. Beltsville. Maryland (1990-95) 

Published by 

MYCOTAXON, LTD., P.O. BOX 264 
ITHACA, NY 14851-0264, USA 

Prinled in the United States of America 



Table of Contents, Volume Forty-One 

No.1 April-June, 1991 

Phiuosphouia spartinicola. a new spocies on SparliM. 
Adrian Leuchtmann and Steven Y. Newell 

Notes on Clavariadelplws. IV. Cultural characters of C. ligula and 
C. sachalint:nsis . ........................... Andrew S. Methve n 

leones Asoomycctwn Venczuclae: PhyliLJc.horafusicarpa. 

iii 

Ri cha rd T . Ha nlin and Omar Torlolero 19 
Ncotypification of Ltptosphouulina crassiasca. 

Mei-Lee Wu and Richard T. Hanlin 27 
Additions to the genus Gymnopilus (Agaricalcs, Cortinariaceae) from Mexico. 

Laura Guzman-Davalos and Gaston Guzman 43 
U canora Sect. Petrastcrion (Lichcnized AscomyooLina} in North America: 

Notes on Lhe L. novome.xicana complex (subsect. Pseudocorlicatae). 
Bruce D. Ryan and Thomas H. Nash Ill 57 

The distribution and taxonomic significance of Lichcnan and Isolichenan in Lhe 
Panneliaceae (l.icheni7..ed Ascomycotina), as dctcrmined by iodine rcaLions. 
I. Introduction and methods. IT. The genus Alectoria and associated raxa. 

Ralph S. Common 67 
Contribution to the study of the Myxomycetes of Spain. IV. 

Gabriel Moreno, Carlos lUana and Michel Heykoo p 11 3 
A new false U'Uffle in the genus Trappea (Hysterangiaceae) ..... J ack S. Stat es 127 
Stud ies in the genus Cladosporium sensu lato. Ul . Concerning Cladosporium 

chJorocephalum and its synonym Cladllsporium ptUoni~. Lhe causal 
organism of leaf-biOich of Peony. 

John M. McKemy a nd Gareth MorRa n-Jones 135 
Dicarpt/UJ dryina sp. nov., telcomorph of TubaJ:ia dryina. 

Alessandra De llsario 147 
Nomenclature of the Downy Mildew Fungus on Spinach. 

L. P. Brandenberger, J. C. Correll and T . E. Morelock 157 
Conb'ibution to the biogeographical study of the Austroamerican Xylophilous 

Pol)lX)res (Aphyllophoralcs) from Santa Catarina Island, SC. Brazil. 
C larice Loguercio Leite and Jorge E. Wright 161 

New South American Pi lcate Polypores (Polyporaccac) from Santa Catarina 
Islands, SC, Bra1j l. ... . . C larice Loguercio Leite and J orge E. Wright 167 

Ncotypificaiton of Trichosporon beigelii: Morphological, pathological and 
raxonomicconsiderations . .... . John M. McPartland a nd Julie P. Goff 173 

Dematiaceous hyphomycctes on Freycinetia (Pandanaceac). 
I. Stachybotrys ........... . ....... . . ....... E. H . C. McKenzie 179 

Dematiacoous hyphomyce<es on Freycifll!tia (Pandanaceae). 
2. Ubrospora gen. nov. . .... . . .... . ...... E. H. C. McKenzie 189 

Fungi of the Chatham Islands . E. H . C . McKen zie 195 
Lithothelium australe spec. nova. a new lichen from New Zealand. 

Andre Aptroot and Helmut Mayrhofer 219 
New Species and new reporu of Pertusaria (Licheniscd Ascomyootina) from 

Australia and New ZcaJand with a key to species in Auslralia. Alan W . Archer 223 
Records of austosc lichens from Tasmanian rainforest. 

G. Kantvilas and P. W . James 27 1 



jy 

Revisions and additions 10 lhe DiajX)I'lhales ... . . . ....... Margaret E. Barr 287 
Puccinia tetragoniae var. ~-zelandiat: var. nov. and Uredoch.alhamica 

sp. nov. from Chatham Islands, New Zealand ..... . . E . II. C. McKenzie 307 
Conidial germination in Eutypa armeniacCU! and selected other spcx:ies of 

Diauypaccac: Implications for the systematics and biology of 
DiatrypaCcous fungi ..... . Y. ·M. Ju, D. A. Glawe, and J. D. Rogers 311 

No. 2 July-September, 1991 

A new species of Exophiala recovered from drinking water. 
Tokio Jwatsu, Sh un-lchl Udagawa and Takako Takase 

New combinations and synonymy in Bipolaris and CurvularW. and a new 
species of Exserohilum .. .......... . ..... . . ... . . .. . . J. L. Alcorn 

Pore Fungi of Costa Rica I. . ............ . ........ J , Carranza·Morse 
Mating systems in Marasmius. Scott A. Gordon and Ronald H. Petersen 
Species conception and sections delimiuuion of genus Di.scosia. 

Simeon G. Vanev 
Studies in the: genus Cladospo,;W11 sensu Jato. IV. Concerning Cladosporium 

~~:'~~~·. ~ ~~~~i.v~~~s: )o~~m,;_anr!i~~rm'fhJ~i~ ta:~~n ~~an-Jones 
CompuLCr coding of strain features of lhc Saprolegnian fungi. 

Shung-Chang JonR, E lmer E. Davis , 
Candace McManus and Micah I. Krichevsky 

Notes on and additions to North American members of lhe Hcrpooichiellaccac. 
Margaret E. Barr 

In vitro synlhesis of ectomycorrhi7..ae between Sui/Ius collinitu.s (Fr.) 0 . KunlY.c 
and Rhizopogon rostolus (Corda) Th. M. Fr. with Pinus halepensis Miller. 

P. Torres, M . Honrubia and M. A. Morte 
1/t!licogoo.{ia, a new genus of lignicolous hyphomycetcs. 

Vera Holubov~·Jechov~ 

~iC~~~~~:!t:/~~~~ -~f-~~~~i~~S~~!~~100n:r':,~;t:~~~cnz~}:con i 
Notes on Hyphomycetes. LXII . Concerning Chloridium viresctns var. 

allanlosporum, a new taxon, C. virescens var. caudigerum and Chloridium 
phatosporum, from Southern Africa. 

Gareth Morgan-Jones, Robert C. Sinclair and Albert Eicker 
Scoliocosporiu.m paucistptatu.m nom. nov .. ... .. ... 0. Constantinescu 
Studies on the genus Phylloporu.s in Mexico. I. Discussion of the known species 

and descripcion of a new species and a new record . 
Leticia Montoya and Victor M. Dandala 

Taxonomical studies on Ustilaginalcs. VIII . . . KAlmAn Vl1 nky 
E111omophlhora clvomaphidis (Emomophthoralcs): The correct identification of 

an aphid pathogen in the Pacific Northwest and elsewhere. 
Richard A. Humber and Ming-Guang Feng 

A redescription or Peziza bananicola and comments on some similar tropical 

B~~~!iC~S .'. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. · · ·. ·. ·. ·~0•0.3•1i . "M.P~~~~ 
NOTICE: Ford Farewells and Heartfelt Welcomes ... . ...... .. . . . . . 
Aulhor INDEX .... . .......... . 
Reviewers .. 
INDEX to Fungous and Lichen Taxa . . . 
Errata. . ................ . 
Publication Dates. MYCOTAXON Volwncs 40, 41(1) ....•• . • .• . .• . • •• •. 

321 

329 
345 
371 

387 

397 

407 

419 

437 

445 

451 

459 
467 

471 
483 

497 

505 
509 
513 
515 
518 
519 
538 
538 



Mlf<CO'fAXON 
Volume XLI, no. 2, pp. 321-328 July-Scplembcr 1991 

A NEW SPECIES OF EXOPHIALA 

RECOVERED FROM DRINKING WATER 

To ki o JWATSU 1, Shun-ichi UOAGAWA l * and Takako TAKASE2 

Nat i onal Institute of Hygienic Sciences 
1-18-1 Kamiyoga, Setagaya -ku, Tokyo 158 , Japan 

2 De partment of Dermatol ogy 
Institute of Clinical Medicine 

Unive rsi ty of Tsukuba 
1-1- 1 Tennodai , Tsukuba-shi , Ibaraki 305, Japan 

ABSTRACT 

A new species, Exophiala angulospora lwatsu, 
Udagawa et Takase, isolated from drinking well 
water in Japan , is described and illustrated. 
This fungus is cha racterized by hav ing more 
commonly angular (tri- or .tetragonal in longitu­
dinal view) conid ia with rounded ends rather 
t han an obovoid, ellipsoidal or oblong form. 

During a pollution as sessment of drinking well water in 
Yokohama City in Japan, an interesting dematiaceous hypho­
mycete was detected and iso lated. Although this f ungus was 
found to be a typical member of Exophiala Carmi c hael (Car­
michael, 1966) , it is clearly distinct from all hitherto 
described species of the genus . Therefore , i t is described 
herein as a new species. 

* To whom correspondence s hou 1 d be addressed . 
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Exophials angulospora lwatsu, Udagawa et Taka se , sp. nov . 
(Figs . 1. 2) 

Co l oniae in aga ro farinae avenae restrictae , fl occosae , 
ad centrum partim humidae , atrovirides ve l nigrae; reverse 
atrov ir id i vel ni gra . Coloniae in agaro "potato- carrot" 
restri ct ae , f l occosae , constantes ex myce 1 io tenui, gri seo­
brunneae ve 1 nigrae; reverse atrovir idi. Myce 1 i urn ex 
hyphis hyal i nis ve l pallide olivaceo- brunnei s vel brunneis, 
ramos i s , l evibus, crassi uscu l is , sept ati s , 1. 5-3 )J ffi diam, 
interdum irregul ar iter inflat is compositum: sae pe 
f asc icul at um . Ce llulae gemmatae praesentes . Ce llu lae 
germinantes plerumque inflatae , l eves , crassi usculae, 6- l D 
2.5-4 )Jffi, i n cell ula s breves ventricos as patu l ae , quae 
deinde i n hypha s l ongas angustatas trans iens . Apparatus 
conidicus s aepe di sti nctus, erectus , capi t ul um den sum 
fo rmans . Cellulae conidiogenae annellidicae , interca l ares, 
l aterales vel terminales , l agen iformes ve l cylindricae, 
6-16 X 2. 5-3 pm, prope bas im septatae, ad rostrum breve 
angu s tatae . Conidia un icellular ia, in capitu lum mucosum 
aggregata, hyal ina vel pa 11 i Ce o li vacea , l evia , basi s ub­
t r uncata , diversiformia, ( 1) plerumque angulata , cum 
extremis rotundata , plus minusve incrassata , 2 . 5-4 X 2-3 )Jm, 
et (2) interdum obovoidea , e ll ipsoidea ve l ob longa, 2.5-6 
(-8) X 1. 5- 3 pm. 

Ubiquinonum majus: Q-lD. 
Te 1 eomorphos i s i gnota est . 

Hol otypus : Colonia exs i ccata ex aqua po t abili , Yokohama , 
in Japonia, 18. iv.l989, a K. Arai isolata, NHL 31Dl . In 
co llectione fungorum "National Insti tu te of Hygi e ni c 
Sciences (NHL) , Tokyo ." 

Etymology: from Latin angulus , angle, and - sporus . seed, 
r efer ring to the shape of conidia. 

Co l onies on oat-meal agar growing restrictedly, floccose , 
partly wettish in the central area, Dark Green (26 F3-4: 
Korne rup and Wanscher, 1978) to Black (lF l ) : reverse Dark 
Green (27F4) to Black ( lFl). Colonies on potato-carrot 
agar growing rest r ictedly, floccose , cons i s ting of a thin 
mycelium, Greyish Brown ( 7F3-4) to Black ( lFl ) : reverse 
Dark Green ( 27F3) . Myce li urn composed of hya 1 i ne to pa 1 e 
o 1 i vaceous or brown, branched, smooth , rather thi ck-wa lled, 
septate, 1. 5- 3 )'m diam, sometimes ir regular l y swollen 
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Fig . 1. Exophiala angulospora , NHL 3101 . 
A-D) Light micrographs (scale bars: 10 }Jm): A. Coni d iogenous 
cells , angular conidia (arrow heads) and obovoid-ellipsoidal 
conidia (arrows); B. Whole conidial apparatus; C. Angular 
conidia (a r row heads) and ellipsoida l conidia (arrows); D. 
Germination of angular conidia . E-1) SEM micrographs (scale 
bars: 1 }Jm): E, G-1. Conidiogenous cells and angular co nidia 
; F. Conidiogenous cel l and obovoid-elli psoidal conid ia . 
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NHL 3101 . h. ls angulospora , d . 
Fig . 2:di~~~~o~: cells and g)n!n~~iar conidia. A. B) Conl .. 1 apparatus • . 

C) Who l e comdla i dal conidla . E) Obovo id-e 1 11 pso 
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hyphae ; often forming a bundle. Budding cells present. 
Germinating cells usually inflated , smooth, thick-walled, 
6-10 X 2.5-4 pm, giving rise to short , swollen cells that 
change to long, narrow hyphae . Conidial apparatus often 
differentia ted , erect, forming a dense head . Coni di ogenous 
cells anne ll idic , intercalary, lateral or termina l, flas k­
shaped or cylindrical , 6-16 X 2.5-3 )Jm , septate near the 
base , narrowing into a s hort beak . Conidia 1-celled, 
aggregating in a slimy head , hyaline or pale olivaceous , 
smooth, subtruncate at the base , variab le in shape , ( 1) 
commonly angular (usually tri- or tetragonal in longi t udinal 
view}, with rounded e nd s , more or less thick-walled , 2.5-4 
X 2-3 )Jm, and (2) sometimes obovoid, ellipsoidal or oblong, 
2.5-6(-8) X 1. 5-3 pm. 

Major ubi qui none : Q-10 . 
Teleomorph is unknown. 
At 37°C , growth is nil . 

Specimens examined: NH L 3101 {holotype) and NH L 3102 , 
isolated from drinking well water in Yokohama-shi, Japan, 
18. iv . l989, coll. K. Arai. The specimens studied and 
1 i vi ng cultures derived from them are preserved at the 
Nationa l Institute of Hygienic Sciences, Tokyo , Japan . 

The genus Exophiala was estab 1 i shed by Carmi chae 1 ( 1966) 
to accommodate E . salmonis Carmichael , a pathogen of 
fingerling trout. Subsequently , several species have been 
added to the genus. Among them, E. pisci phila McGinnis et 
Ajello (McGinnis and Ajello, 1974) , E. spinifera (Nielsen 
et Conant) McGinnis (McGinnis , 1977a) , E. jeanselmei 
( Langer. ) McGinnis et Padhye (McGinnis and Padhye , 1977 }, 
E. moniliae de Hoog (de Hoog, 1977), E. dopicola Katz et 
McGinnis (Katz and McGin nis , 1980) and E. alcalophila Goto 
et Sugiyama (Goto et al ., 1981) are widely accepted species 
(de Hoog and McGinni s , 1987). Exophiala brunnea Papendorf 
(Papendorf, 1969) is considered as a synonym of E. salmonis 
(de Hoog, 1977 ) . A well-known human pathogen, E. derma-
ti tidis ( Ka no) de Hoog (de Hoog, 1977), is now genera 11 y 
classified in Exophiala , althoug h McGinnis (1977b) 
considered it to be the more appropriately classified i n 
the genus Wangiella McGinni s . Exophiala castellanii Iwatsu 
et al . was described by one of the authors (I watsu et al., 
1984) to solve the taxonomic confusion surrounding E. 
mansoni i (Castell.} de Hoog (de Hoog, 1977 ) , but is now 
considered as one of the varieties of E. jeanselmei (Iwatsu 
and Udagawa, 1990). Hortaea werneckii (Horta) Nishimura et 
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Miyaji (Nishimura and Miyaji, 1984) was once c la ssified in 
this genus as E. werneckii (Horta) v. Arx (von Arx , 1970), 
but is now separated . According to de Hoog and McGinnis 
( 1987 ), most known te 1 eomorphs with Exophiala anamorphs are 
c l assified in the ascomycete family Herpotrichiellaceae; 
viz. unnamed Exophiels species reported in Capronie 
acutiseta G. J . Samuels, C. coronata G. J. Samuels , and 
C. villosa G. J. Samuels (Muller et al. , 1987) . Recently, 
Pedersen and Langvad ( 1989) have described E. psychrophila 
0 . Pedersen et Langvad as a pathogen of Atlantic sa lmon. 

Exophiala angulospora differs from previously described 
species of Exophiala in having more commonly angular 
conidia rather than an obovoid , e llipsoidal or oblong f orm. 
On the other hand, other spec ies of the genus have only 
the latter form . In addition, the fertile , conid i um­
bearing portions of the hyphae of E. angulospora are rather 
more different iated when compared to those of other species . 

Recently, Yamada et al. (1989) have reported that two 
main groups in the genus Exophials can be distingui s hed on 
the basis of coenzyme Q sys~ems: (l) Psychrophilic fish­
pathogens , containing the generic type s pecies E. salmon i s , 
and E. pisciphila, both having Q-10 (H

2
) . and (2) Human­

pathogenic species, containing E. dermetitidis, E. j ean­
selmei , E. moniliae and E. spinifera, and non-pathogenic 
species of E. alcalophila , all of wh ich ha ve Q-10. 
Exophiala angulospora has Q-10 and is thought to be long to 
the lat te r group . 
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NEW COMBINATIONS AND SYNONYMY IN BIPOlARIS AND 
CURVUlARIA, AND A NEW SPECIES OF EXSEROHILUM 

J.L ALCORN 

Plant Pathology Branch, Department of Printtll)' Industries, 
lndooroopilly, Queensland 4068, A ustralia 

Bipolaris pluriseptata (Khelarpal, Na1b & La!) comb. nov., B. ponulacae (Rader) 
comb. nov., B. salvinioe (Muchovej) comb. nov. and Curvulan·a heteropogonicolo 
(Sivan.) comb. nov. arc proposed, and some synonymy is indicated. A Coclrliobo/us 
tclcomorpb is confirmed for B. micropus (Drechsler) Sboem., for which Exscrohilum 
paspoli Muchovcj & Nesio is shown to be a synonym. Exserohilum fusifonne sp. nov. 
from Echinochloa crus·galli is described and illustrated. Brief notes are provided on 
B. palousensis Sprague, Coch/iobolus sporoboli Castellani, Dreclrslera patcreac 
Carranza and Helminlhosporium atypicum KS. Dcshpandc & K.B. Deshpande. 

Key words: Bipolan·s, Curvularia, Exserohilum, T axonomy 

This paper deals with a miscellany of observations relating to new 
combinations and synonymy in Bipolaris and Curvularia, and a new 
species of Exserohilum. Media mentioned in the text are PDA 
(potato dextrose agar), SMA (Sachs agar + maize leaf), WSA (water 
agar + wheat straw) and V-8A (15% V-8 juice agar). Cultures were 
grown under near-ultraviolet light (nuv, 12 h photoperiod, room 
temperature) to stimulate conidial sporulation, or on SMA in 
darkness when producing teleomorphs. 

Bipolaris pluriseptata (Khetarpal, Nath & Lal) Alcorn, comb. nov. 
Drechslera pluriseptata Khetarpal, Nalh & Lal, Ind. Phytopath- 37: 
320 (1984). 

Conidial morphology of B. pluriseptata is similar to that of B. 
curvispora (El Shafie) Sivan., and Sivanesan (1987) considers these 
species to he synonymous. B. pluriseptata is here maintained as 
distinct following comparisons with cultures of each species grown 
under identical conditions. On SMA exposed to nuv, conidiophores 
of B. pluriseptala are shorter and thicker than those of B. curvispora, 
95-215 llm long x 6.5-7.5 llm at the tip compared with 155-475 x 5-
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6 )lll1 . Conidia of B. pluriseptata are darker and often have a paler 
basal cell, are longer (up to 290 11m compared with 235 11m) and 
have more septa (8-21 cf. 8-13). Also they are more strongly curved, 
often more or less U-shaped, occasionally horseshoe-shaped (pers. 
obs.; Khetarpal, Nath & La!, 1984). B. pluriseptata was not 
interfertile with tester strains of Cochliobolus melinidis Alcorn, the 
teleomorpb of B. curvispora, when tested in 1987 and 1989. 

Cultures examined: D. pluriseptata. ITCC 3131 ex type, Eleusine 
coracana (L) Gaertn., Zambia, Feb. 1981 (BRIP 14895); IMI 259810 
ex ITCC 3131 (BRIP 14839). 

Bipo/aris portulacae (Rader) Alcorn, comb. nov. 
Helminthosporium portulacae Rader, MycoL 40: 344 (1948). 
Drechslera portu/acae (Rader) de Hoog & van Oorschot, Proc. K 

ned- Akati Wet. C 86: 59 (1983). 
Bipolaris portu/acae (Rader) Strider & Chi, Plant Disease 68: 826 

(1984), nom inval., Art. 33. 
Bipo/aris novae-zelandiae Sivanesan, Trans. Br. myco/. Soc. 84: 

406 (1985). 
Drechslera helianthi Hulea, Probleme de Protectia Plantelor1: 78 

(1973), nom. inval. , Art. 36. 
Drechslera helianthi Iliescu, Hulea & Bunescu, Proc. 6th lntemat. 

Sunflower Conf (1974) Bucharest, p. 665 (1975), nom. inval., 
Art. 36. 

Rader (1948) showed that H. portulacae was a virulent pathogen of 
Portulaca oleracea L., while Strider & Chi (1984) found that 
P. grandiflora Hook. was also susceptible. Iliescu, Hulea & Bunescu 
(1975) concluded that D. he/ianthi was not a pathogen of Helianthus 
annuus L., and this might be expected if B. ponu/acae is host 
specific. B. novae-zelandiae was isolated from cultivated soil, but the 
circumstances of its occurrence were not further elaborated 
(Sivanesan, 1985). P. oleracea occurs in New Zealand but has not 
been recorded as a host of B. portulacae there (Pennycook, 1989). 

A characteristic feature of B. portulacae is a narrow dark transverse 
band near the conidium apex, and sometimes also the base, 
coincident with or adjacent to the region where the periclinal wall 
curves and becomes thinner. Sivanesan (1985) reported 'a thick dark 
tranverse septum at one or both ends' in conidia of B. 
novae-zelandiae, but the illustrations suggest he was referring to the 
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bands described above. They were also noted by de Hoog & van 
Oorschot (1983) in the isolate they studied. 

Sivanesan (1985) reported typical Bipolaris conidial septum ontogeny 
in B. novae-zelandiae. In cultures CBS 239.48 and NC 196 of B. 
portulacae, the position occupied by the primary conidial septum is 
variable, sometimes submedian and in other instances delimiting the 
basal cell. Biescu et aL (1975) illustrated sirnilar variability in D. 
helianthL I have been unable to conflrm Sivanesan's results for 
septum ontogeny with the culture IMI 222864. Germination in B. 
portulacae is predominantly bipolar, with germ tubes branching close 
to the conidium. The apical germ tube is axial, and the basal, semi­
axial germ tube often displaces the hilum by its proximity. 

In culture on PDA, isolates of B. portulacae produce large, feathery, 
branched aggregations of acicular cystals submerged in the medium. 
These deposits are up to 9 mm long, and occur abundantly in 
cultures of CBS 239.48 and NC 196, less so in IMI 222864. In 
cultures of BRIP 15158 the aggregations are less numerous and 
smaller. The rnicrosclerotia produced by all isolates have been 
described by previous authors, but the presence of crystals apparently 
has not been noted (de Hoog & van Oorschot, 1983; Iliescu et al. 
1975; Rader, 1948; Sivanesan, 1985). The possibility that the 
microsclerotia might be protothecia was explored by pairing the 
isolates listed below in all possible combinations on SMA, but no 
ascomata formed. 

Cultures examined: CBS 239.48 from Portulaca oleracea, Watkins 
Glen, New York State, U.S.A, W.E. Rader, authentic for the name 
H. portulacae (BRIP 14541); NC 196 from Portulaca sp. (? P. 
grandijlora) seed, 1975, D.L Strider (BRIP 14576); IMI 222864 from 
soil, Mouteka, New Zealand, 25 Oct. 1977, KN. Brunette 12347, ex 
type collection of B. novae-zelandiae (BRIP 14837); D. helianthi from 
Helianthus annuus, Romania, comm. May 1986, H. lliescu s.fL (BRJP 
15158)-

Bipolaris solvinioe (Muchovej) Alcorn, comb. nov. 
Drechslera salviniae Muchovej, Trans. Br. mycoL Soc. 72: 331 

(1979). 
Bipolaris curvispora (El Shafie) Sivan., Mycological Papers (CMI) 

158: 47 (1987). 
Drechslera curvispora El Shafie, Trans. Br. mycoL Soc. 78: 545 

(1982) (issued 7 June). 
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Bipo/aris melinidis Alcorn, Mycotaxon 15: 7 (1982) (issued 15 
July). 

The synonymy of B. melinidis with B. curvispora proposed by 
Sivanesan (1987) is accepted. A culture of D. curvispora (IMI 
253986, ex type) was interfertile with an authentic isolate of B. 
melinidis (BRIP 12312) and with single-ascospore isolates of 
Cochliobolus m elinidis. Single-ascospore progeny from the latter 
pairings produced ascomata in some paired cultures, and when back 
crossed to parental isolates. 

The type collection of D. salviniae was destroyed by insects during 
the period 1980-1983, and no isotypes were preserved (Muchovej, 
pers. comm. 1989). However a culture ex type (IMI 228224) has 
recently become available from the IMI Culture Collection (Anon., 
1988). The dried material preserved in IMI consists of the original 
slope culture, but it bears no conidia and therefore is unsu itable for 
lectotypification. Sporulating cultures on WSA and SMA, produced 
using the BRIP duplicate of IMI 228224, have been dried down and 
added to the IMI material: this specimen is here nominated as 
lectotype for the name Drechs/era salviniae Muchovej. This taxon is 
identical with B. curvispora and B. melinidis. In addition, ascomata 
were formed in paired cultures with single-ascospore isolates of C. 
m elinidis, and there was fertility within the first generation progeny 
from such pairings and in back crosses to parental isolates. 

The cultures of D. curvispora and D. salviniae used in this work are 
of opposite mating type and form ascomata of C. melinidis freely in 
paired culture on SMA 

Cultures examined: B. melinidis. ex Melinis minutiflora, Kuranda, 
Queensland, Australia, 4 July 1977, K.G. Pegg (BRIP 12312); D. 
curvispora. IMI 253986 ex Triticum aestivum, Paraguay (BRIP 
13795); D. salviniae. IMI 228224 ex Salvinia auricula/a, Brazil, 1978, 
J.J. Mucbovej (BRIP 16571). 

Curvularia heleropogonicola (Sivan.) Alcorn, comb. nov. 
Exserohilum heteropogonicola Sivanesan, Trans. Br. mycoL Soc. 83: 

321 (1984). 

This species is more appropriately accommodated in Curvu/aria 
because of the structure of the protruding hilum. It consists of a 
cylindrical, pedicel-like protrusion delimited by a septum (Fig. 5), 
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and is similar to that occurring in other Curvu/aria spp. with an 
exserted hilum such as C. andropogonis (Zimm.) Boedijn and C. 
cymbopogonis (Dodge) Groves & Skolko (Ellis, 1966; Luttrell, 1977). 
This bilar structure is quite distinct from that of true Exserohilum 
species (Alcorn, 1983, 1988a). ln addition, the median conidial cells 
are thicker-walled and sometimes darker than end cells, septa are 
accentuated by a dark band, and conidia are commonly 4-septate 
(Fig. 3), all characters typical of Curvularia. 

Fig. I. Curvularia heteropogonicola, conidia from WSA (BRTP 
16486b). Fig. 2. C. heteropogonicola, conidia from V-8A (BRTP 
16486b). Fig. 3. Exserohilum heteropogonicola, conidia from WSA 
(IMI 268958). Fig. 4. C. heteropogonicola, detail of hilum (BRlP 
16486b ). Fig. 5. E. heteropogonicola, detail of hilum (IMI 268958). 
Bar (fig. 1) ; 20 ).liD, figs 1-3; (fig. 4) ; 10 ).liD, figs 4-5 . 

A fungus identical with C. heteropogonicola bas been isolated from 
leaf spots on Leersia hexandra Swartz in Colombia (Figs 1,4). When 
grown on WSA, the latter isolate (BRIP 16486b) is indistinguishable 
from IMI 268958, the type culture of E. heteropogonicola. On V-8A 
the Colombian culture differs from E. heteropogonicola in producing 
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two types of cooidia: some like those formed oo WSA, and darker, 
shorter and wider cooidia resembling those of C. cymbopogonis (Fig. 
2). The latter were 38-53 x 15-19 )!m (mean 43.3 x 17.2 l!m) 
compared with 55-75 x 12.5-16.0 )!m (mean 64.8 x 14.2 l!m) for the 
normal conidia. Cultures of this isolate on V-8A exposed to nuv are 
markedly wnate, having very dark mycelial bands of low elevation 
alternating with paler zones of higher elevation. The atypical 
conidia predominate in the low bands, and the narrower cooidia in 
the high bands. Single-spore cultures from each cooidial type were 
used to confirm this relationship to light conditions, and that only 
one taxon was represented in the primary isolate. Sivanesan (1987, 
Figs 63, 64) has illustrated similar cooidial variability in C. 
cymbopogonis, and single-ascospore cultures of Cochliobolus 
cymbopogonis Hall & Sivan. examined by me show the same range 
in shape. 

Cwvularia heteropogonicola differs significantly from C. 
cymbopogonis, the most similar of the other species having 4-septate 
conidia with a protruding hilum. Cultures of each species were 
grown on SMA and WSA for comparison of cooidial and 
cooidiophore morphology and dimensions. Cooidia of C. 
cymbopogonis are darker, less curved, shorter and wider (27-50 x 
12.5-19.0 )!m, means ca 37-41 x 14-17 l!ffi) than those of 
C. heteropogonicola (4~5 x J(}-14 )!m, means ca 49-51 x 11-12 l!ffi). 
There is also a striking difference in conidiophore length between 
the species. In C. cymbopogonis they are 75-240 )!m long (means ca 
95-195 )!m) compared with 31(}-740 )!m (means ca 443-658 l!m) in 
C. heteropogonicola). 

Specimens and cultures examined: Curvularia cymbopogonis: IMI 
130402 ex Sorghum bicolor, Sudan, 1967, Fraser (BRIP 12647); ex S. 
bicolor grain, Sudan, AE. El Sbafie, comm. May 1982 (BRIP 10754); 
ex S. bicolor, Gladstone, Queensland, Australia, Aug. 1984, R.L 
Dodman B49 (BRIP 14474); ex S. plumosum, Rifle Ck near Mt 
Molloy, Queensland, Australia, 30 Apr. 1987, J.L Alcorn 8731c 
(BRIP 15799); ex Bothriochloa bladhii, Big Mitchell Ck, 20 km north 
of Mareeba, Queensland, Australia, 30 Apr. 1987, J.L Alcorn 8757 
(BRIP 15835). Cwvularia heteropogonico/a· IMI 268958 ex 
Heteropogon contortus, India, 27 June 1982, R.S. Adbikari (BRJP 
14579); ex Leersia hexandra, Santander de Quilicbao Research 
Station, Cauca Department, Colombia, 2 Aug. 1988, R.D. Davis 
(BRIP 16486b). 
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Cochliobolus state of Bipolaris micropus 

The fungus described as Helminthosporium micropus Drechsler 
(1923) was found to form 'rather immature perithecial fructifications' 
of Cochliobolus in culture (Drechsler, 1934). Luttrell (1958, 1977) 
produced mature Cochliobolus ascomata in paired cultures and 
proved the connection by single-ascospore isolations. An illustration 
showing an ascus and ascospore of this teleomorph has been 
published (Luttrell, 1973, p. 141), but no formal description has been 
offered. 

In 1987 I was sent an isolate (lodged as BRIP 15689) originating 
from a forensic grass specimen in the U.S.A. (Rossman, pers. comm. 
1987), and concluded that the fungus was Bipolaris micropus 
(Drechsler) Shoem. This supported other evidence that the host was 
Paspalum notatum Fluegge. Subsequent examination of the holotype 
of Exserohilum paspa/i Muchovej & Nesio (1987), and authentic 
cultures of this species (ATCC 62424; BRIP 16070), indicated close 
similarity between these taxa. When grown in paired culture with 
the isolate from P. notatum (BRIP 15689), both isolates of E. paspali 
formed a Cochliobolus teleomorph sparingly. Unfortunately, 
sufficient material to allow publication of an epithet in Cochliobolus 
for this taxon bas not been produced, despite attempts using various 
combinations of isolates on a range of media. 

Bipolaris micropus was excluded from Exserohilum by Leonard & 
Suggs (1974) on the basis of hilum structure, indicating that it is the 
basal part of the cortidial wall rather than the hilum that protrudes. 
Subsequently this placement has been followed by Alcorn (1983) and 
Sivanesan {1987), and is supported by this confirmation of a 
Cochliobolus teleomorph. Another characteristic found usefu l in 
delimiting taxa at generic rank in the Drechslera - Bipo/aris -
Exserohilum complex is septum progression in maturing cortidia. In 
this B. micropus is atypical, developing as do true Exserohilum spp. 
rather than in the usual manner of Bipolaris (Alcorn, 1983). This 
bas been confirmed with the three isolates used in the work reported 
here. 

A feature not mentioned in descriptions of B. micropus and E. 
paspali is rougherting of the cortidial wall (Drechsler, 1923; 
Sivanesan, 1987; Muchovej & Nesio, 1987). It is quite pronounced 
in the type specimen of E. paspali and derived cultures (Fig. 7), 
and less distinct in BRIP 15689 where it is commonly confined to the 
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median region (Fig. 6). I have examined type material of H 
micropus hut very few conidia were found and they appeared to be 
smooth. Two subsequent collections determined as H. micropus by 
Drechsler bear more conidia, some of which are verruculose in the 
lower half. Conidia in the two Luttrell collections cited by Alcorn 
(1983) and Sivanesan (1987) are roughened in a manner similar to 
that in BRIP 15689. It appears that degree of conidial 
ornamentation in B. micropus is quite variable within and between 
collections, and the very prominent roughening present in £. 
paspali represents one extreme of this variability. The following 
synonymy is proposed. 

Bipo/aris micropus (Drechsler) Shoem., Can. J. Bot. 37: 884 (1959). 
Helminthosporium micropus Drechsler, J. agric. Res. 24: 722 

(1923). 
Drechslera micropus (Drechsler) Subram. & Jain, Cu"ent 

Science 35: 354 ( 1966). 
Exserohilum paspali Muchovej & Nesio, Trans. Br. mycoL Soc. 

89: 126 (1987). 

Figs 6-8. Bipolaris micropus, ornamentation of conidia. Fig. 6. BRfP 
15689. Fig. 7. BRIP 16070 (Exserohilum paspali). Fig. 8. BRlP 
16067, single-ascospore progeny from ATCC 62424 x BRlP 15689. 
Scale bars = 5 l.liJl. 
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Sivanesan (1987) lists H. leptochloae Nisik. & Miyake as a synonym 
of B. micropus. The culture CBS 196.29 deposited by Nisikado is 
very similar to E. rostratum (Drechsler) Leonard & Suggs, as is also 
suggested by the original description (Nisikado & Miyake, 1924). 

Specimens and cultures examined: (anamorph) ex Paspa/um 
notatum, Lakeland, Florida, U.S.A., 3 Apr. 1970, E.S. Luttrell 8452 
(BRIP 6516); ex P. notatum, Tifton, Georgia, U.S.A., 17 July 1970, 
E.S. Luttrell 8530 (BRJP 6520); on P.? boscianum Fluegge, 
Wauchula, Florida, U.S.A., 2 May 1921, C. Drechsler, type (BPI; 
BRIP 12436); on P.? boscianum, Charleston, S. Carolina, U.S.A., 
13 June 1932, C. Drechsler (BPI); on P.? boscianum Fluegge, 
Charleston, S. Carolina, U.S.A., 23 June 1932, C. Drechsler (BPI); 
ex P.? notatum, U.S.A., comm. 3 Apr. 1987, A. Y. Rossman (BRIP 
15689); on P. conjugatum Bergius, Vicosa, Brazil, 10 May 1986, J.J. 
Muchovej, holotype of Exserohilum paspali (BRIP 16098); ex P. 
conjugatum, Vicosa, Brazil, 10 May 1986, JJ. Muchovej, ATCC 
62424 ex holotype collection (BRIP 15966); same details, comm. Jan. 
1988, J.J. Muchovej s.n . (BRIP 16070); single-ascospore isolate ex 
BRIP 15689 x ATCC 62424, Dec. 1987, J.L Alcorn 87105 (BRIP 
16067); (teleomorph) on Sachs' agar + P. notatum seed, BRIP 
15689 x 16070, Apr. 1988 (BRIP 16318). 

Exserohilum fusifonne Alcorn, sp. nov. (Figs 9-13) 

Etym.: Jusiformis (L) - fusiform, for conidial shape 

Conidiophora singularia vel in turmis parvis aggregatis, simplicia, 
recta vel flexuosa, medio vel atro olivaceohrunnea, versus apicem 
pallidiora, cicatricata, ad cicatrices verruculosa, alibi laevia, 
multiseptata, 175-680 ).liD longa, ad basim saepe tumida 10-20 ).liD 
diarn, prope basim 7.5-12.0 ).lm diam, ad apicem 5.5-9.0 ).liD diam. 
Conidia medio olivaceobrunnea, concoloria, fusiformia, recta vel 
parce curvata, saepe angustata infra septum basale, super hilum 
protrudens verruculosa, 3-11 plerumque 7 distoseptata, 80-193 x 15-
24 ).liD. 

Ex foli.is Echinochloae crus-galli (L) Beauv., Beau desert, Queensland, 
Australia, 17 Mar. 1988, J.L Alcorn 8822b, BRIP 16229 holotypus, 
IMI 335221 isotypus. 

Conidiophores single or in small groups, simple, mid to dark 
olivaccous brown, paler towards apex, straight or flexuous, slightly 
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-9 - 10 

11 12 - 13 

Figs 9-13. Exserohilum fusiform e. Fig. 9. Conidiophore. Figs 10-
12. Conidia from WSA (fig. 10), PDA (fig. 11), infected leaves of 
Echinochloa crus-galli incubated in moist chamber (fig. 12). Fig. 13. 
Hilum. Bar (fig. 9) = 40 ~m; (fig. 10) = 20 ~m. figs 10-12; (fig. 13) 
= 5 ~m. 
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geniculate at scars, multiseptate, 175-680 .,m high, basal cell often 
swollen to 10-20 l1ffi diam, 7.5-12.0 .,m diam just above the swollen 
base and 5.5-9.0 .,m at the apex, conidiogenous nodes 58-145 .,m 
apart, verruculose. Conidia mid olivaceous brown, concolorous, 
fusiform, straight or usually moderately curved, often narrowed from 
basal septum to hilum, 80-193 x 15-24 .,m, (3-)6-9(-11) septate, 
commonly 7-septate, verruculose just above the protruding hilum. 
Conidia formed on PDA are shorter, darker, and have less septa 
than those on WSA Septum ontogeny is atypical; although the first 
septum is submedian (normal), the second septum forms in an 
approximately median position and the third is distal. Conidial 
germination is mono- or bipolar, with the apical germ tube axial and 
the basal semiaxial. The basal germ tube occasionally originates 
from a position some distance from the hilum and grows at a wider 
angle. 

Of the species described from Eclrinoclrloa, Exserolrilum fusifonn e 
is most like E. monoceras (Drechsler) Leonard & Suggs and E. 
ec/rinochloae Sivan. The former species has paler, less curved 
conidia which are often broader than those of E. fusifonne and on 
WSA the conidiophores of E. monoceras are much longer (Alcorn, 
1988 b). Conidia of E. eclrinochloae are darker and broader than in 
E. fusiforme (Sivanesan, 1984; pers. obs.), the conidial hilum is more 
robust (2-3 x 3-4 .,m compared with 1.5-2.0 x ca 2.8-3.0 .,m), and 
conidiophores are wider at the tip (7-9 .,m compared with 5.5-7.0 
l'm). Morphology in E. fusiforme also suggests comparison with E. 
oryzicola Sivan. (1984), described from rice in Colombia. Conidia of 
E. oryzicola are longer (up to 223 l'm) than those of E. fusifonne, 
and on V-8A, SMA and WSA consistently have more septa, 7-13 
(commonly 8-10; means 8.9-9.8) compared with 6-11 (commonly 7-
9; means 7.7-8.3). 

An additional characteristic indicating relationship between E. 
fusiforme and the two most similar species is roughening of the basal 
cell in the region adjacent to the hilum. Although not mentioned in 
the original descriptions of E. oryzicola and E. eclrinoc/rloae, it is 
present in the specimens examined and is suggested by the published 
illustration of E. echinochloae (Sivanesan, 1984). No ascomata or 
protothecia developed in paired or selfed cultures of E. oryzicola and 
E. fusifom•e. The latter species was virulently pathogenic to 
Echinochloa cru.s-galli when spray inoculated with conidia from V-
8A, producing numerous small leaf lesions. In the same test rice (cv. 
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Starbonnet) developed a few small linear spots. The fungus was 
reisolated from both hosts. 

Specimens and cultures examined: Exserohilum fusifomre: ex 
Echinochloa crus-ga/14 Beaudesert, Queensland, Australia, 17 Mar. 
1988, J.l.. Alcorn 8822b (BRIP 16229 holotype, IMI 335221 isotype). 
Exserohilum oryzicola: ex Oryza sativa, Colombia, 2 Nov. 1982, E.A. 
Urresta, IMI 273194 (BRIP 14577). Exserohilum edrinochloae: ex 
Echinochloa colona, Bangladesh, 10 Apr. 1979, M.A. Miah, IMI 
237838 (BRIP 16478). 

Miscellaneous notes 

Bipolaris palousensis Sprague, Res. Stud. Wash. St. Univ. 29: 77 
(1961} (as 'palousense') . 

No Bipolaris was found on the type specimen. There is a Stenella­
like fungus present on the slide filed with the specimen, and the 
same species was found on a necrotic portion of leaf (some leaf 
lesions bear immersed immature ascomata, but no hyphomycete). 
Conidia taken from the host are cylindrical, yellowish-brown, straight 
or curved, cicatrized at one or both ends, 15-63 x 5.0-9.5 )lm, 1-7 
transversely septate with the septa commonly accentuated. Conidia 
on the slide with the specimen are 15-45 x 5-9)lm, (1-)3(-5) septate, 
and this is probably the fungus described by Sprague (1961} as B. 
palousensis ('spores yellowish, cylindrical, mostly triseptate, 20-58 x 
5-7.3 ll'). 

Specimen examined: Juncus ensifolius Wiks., nr Colton, Whitman 
County, Washington, U .S.A., R. Sprague, C. G. Shaw & class, 18 May 
1948, WSP 46818 (formerly 3925), holotype. 

Coclrliobolus sporoboli Castellani, MycopatiL MycoL appl. 6: 56 
(1951). 

Sivanesan (1987) reported that a specimen could not be located. 
However in 1977, through the courtesy of Prof. Castellani, one of the 
collections originally cited was sent to me on loan. As indicated in 
the description (Castellani, 1951} there is a species of Bipolaris 
present on the specimen in association with the teleomorph. 
Conidia are cylindric-ellipsoid, straight, mid-brown, 32-50 x 10-15 
llffi, 3 or 4 septate, with a slightly protruding hilum ca 2.5 llm diam. 
A germinated conidium has a semi-axial basal germ-tube displacing 
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the hilum slightly. It is not possible to suggest a specific identity for 
this anamorph. 
Specimen examined: on Sporobolus affmis, near Asmara, Erythrea, 
E. Africa, 12 Aug. 1914, I. Baldrati (ex herb. Istituto Agronornico per 
l'Oltremare, Florence; slides as BRIP 6482) 

Helminthosporium atypicum K.S. Deshpande & K.B. Deshpande, 
Sydowia 20: 42 (1968). 

The type specimen was not available to Sivanesan (1987), who 
suggested resemblance to Bipolaris multifonnis (Jooste) Alcorn. A 
culture deposited in ATCC by the authors of the name is very 
similar to B. sorokiniana (Sacc.) Shoem .. 

Culture examined: ex Triticum aestivum L leaf, Ajantha, India, Dec. 
1963, K.S. & K.B. Deshpande (ATCC 18954, BRIP 12374). 

Drechslera patereae Carranza, Revta Fac. Agron. Univ. nac. La Plata 
59: 66 (1983). 

This species was described from grains of durum wheat (Triticum 
durum Desf.) in Argentina. A culture authentic for the name is not 
distinguishable from Bipolaris hawaiiensis (M.B. Ellis) Uchida & 
Aragaki, although pairings with tester strains of Cochliobolus 
hawaiiensis Alcorn resulted only in the formation of cylindrical black 
stromata. 

Culture examined: ex Triticum durum, Argentina, comm. 8 May 
1987, M.R. Carranza s.n. (BRIP 14836). 

Curators at A TCC, BPI, CBS, IMI, ITCC and WSP generously 
supplied specimens and/or cultures used in this study, as did 
E. CasteUani, M.R. Carranza, R.D. Davis, H. lliescu, J.J. Muchovej, 
A Y. Rossman and D.L Strider. D.H. Gowanlock provided the 
scanning electron micrographs. 
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A large number of pore fungi have been collected in 
Costa Rica by several scientists since the beginning of 
the century. A first list was published by J. Carran za 
and J .A . Saenz ( 1984) which included some epecim.ene 
collected by the authors and by others. 

This paper will represent the fi r st part of a more 
comprehensive r eport of the specimens collected up to date 
and will give an idea of the diversity present in the 
country. 

The specimens listed are deposited i n t he Herbarium 
of the School of Bio l ogy, University of Coeta Rica (USJ), 
the Herbarium of t he USDA at Beltsvil l e, Maryland (BPI), 
the Herbarium o f the National Museum, Costa Rica (CR), o r 
c ited by other authors (Covington , 1980 ; Lowe , 1963; 1966 ; 
1976; Murrill, 1915 ; Sydow, 1925). 

Unless otherwise stated , the descriptions of the 
5pecimene agree with the ones. a:iven by Furtado ( 1981), 
Gilbertson & Ryvarden ( 1986; 1987), and Ryvarden &. 
J ohansen ( 1980) . 

MATERIALS AND METHODS 

Free hand sections were prepared from each specimen 
and mounted in 3~ KOH t o which a drop of aqueous phloxi ne 
was added, and in Melzer #a reagent. Observations were 
d one under a light microscope. All drawings of 
microscopic c harac ters were made wi th the uee of a c ame ra 
lucida. 

1/ . This reeearch wae supported by Vicerrectoria de 
Investigac 16 n (Project 111- 79-006) University of Costa 
Rica and CONICIT (Travel Grant to visit Nationa l Fungus 
Collection , Beltsv ille, Maryland). 
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Specimens are listed in alphabetical 
Herbarium abbreviatio ns are from Holmgren et al. 
Those species preceded by a n asterisk (*) a re new 
fo r the country . 

LIST OF FUNGI 

Cort i c iaceae 

o rder . 
( 1981 ) . 
recorda 

*Gloeoporua dlchroua ( F r . ) Bres . , Ann. Myc ol. 14:230. 
1916 . 
Po lyporue d ichroue Fr. , Syat. Mycol. 1:364. 1821 . 

Voucher specimen examined: Santa Haria de Dota , San Jose, 
J CM 102- 87 (US.J 22991) ; one col l ect i o n done by Bre nes in 
1920 and deposited at BPI (207578 ) . ( Altitudinal 
d i s tribution: 2021 m). 
Type o f ro t : White r o t. 
Substrata : On hardwood a n d · softwood t rees . 
Distr ibution : Nor t h, Cen t r a l and South Americ a; Afr ica . 

Gloeoporua the lephoroi d e e ( Hook . ) G.H. Cunn., Po lyp . New 
Zealand p. l ll. 1965. 
Gloeoporue con choi d e e. Mon t ., Ann . Sci. Nat. Ser. 2 Vol. 
17:126. 1842. 

Voucher specime n s examined: Golf i to , Puntarenas, JCH 12-80 
( USJ 2 1300}; Finc a La Florencia, Turrialba, Carta go , JCM 
28- 81, (USJ 21504}; Parque Nee. Co r covado , Punta renas , S. 
Herna n dez (USJ 28040 ) ; Atenas, Alajuela , JCM 2 1-85 (USJ 
22266); Monteverde , Punta renas , JCM 1 45-80 ( USJ 21517). 
(Altitud i nal dis t r i but ion : 5-1500 m). 
Type of r ot : Whi te rot. 
Substra t a: On hardwood trees. 
Dist r ibution: North, Central and South Amer i ca ; Africa. 

Grammothe l e f ul igo (Be r k. & Br. ) Ryv ., Trane . Br . Hycol. 
Soc . 73:15. 1979. 
Pol yporue f ul i g o Berk . & Br., J.Linn. Soc . Bot . 14: 53 . 
1875 . 

Voucher spec imens examined: Finca La Selva, Sarapiqui, 
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Heredia , on palm, JCH 157- 86 (USJ 22533 ); Finca La Selva, 
Sarapi gui. Heredia, C. Ovrebo 2239 (USJ 22979). 
( Alt itudinal distribution : 37 m) . 
Type of rot: White rot . 
Sub!ltreta: Honocotyledon!l ( bamboo, palms) . 
Distribution: Cen t ral America; Africa; Asia. 

Fietulinaceae 

Fletulina hepatica Schaeff. 
1821. 

Fr., Syet. Hyco!. 1:396. 

Vo uc her spec imens e xamined: Cerca del Vo lcan Iraz u, 
Cartage, J .A. Saenz 2345 (USJ 21635 ) ; Patil loe de Ranc ho 
Redondo, H. Boza , V.Li zano and H.Naasar , 2462 ( USJ 21800) . 
( Altitudinal dis t r ibu tion: 2080 - 2196 m) . 
Type of rot: Brown r ot . 
Su bst r ata : On hardwood trees (Quercus .sp. ) . 
Distribution : North and Central America ; Europe. 

F'ietulina radicata Schw., Schr . Na t . Geo . Leipz i g 1:100 . 
1822. 
Fietulina pallida Berk. & Rev., Gr evillea 1 :71. 1872 . 

Commen ts: There are only two col lec tions at BPI ( 244153 
and 2 44 154) done by C . W. Dodge 5298 and 5323, on Retes , 
El Alto de Cabez a de Vaca & Chlno ~ Car t aao in 1929 . 
(Altitudinal distribution: 2080 m). 
Type o f r o t; Unknown. 
Substrata : On hardwood tree e . 
Distribution: North, Centra l and South America. 

Ganodermataceae 

Alnaurodenoa boleticeum (Pat . & Gai l. ) To rr., Broteria Bot . 
18:132. 1920 . 
Polyporue boletlceue Pat . & Gail., Bull. Soc. Myco l . Fr . 
4: 29. 1888. 

Comments: The re are some differences in r e sarde t o t h e 
microscopi c charac ters desc ribed b y Fur t ado . The 
baeidioepores i n the Costa Rican s pec imens are slightly 
larger, viz.. 8.8- 12. 8 x 6 .4-10.4 um ( Furtado : 7 . 0-10 . 0 x 



348 

7.0-9.0 um); baeidia: 24.8-31.2 x 9.6-12.8 um (not 
observed by Furtado) ( Fia. 1) . 
Voucher epecimene examined: Le. Selva Biological Station , 
Sarapiqui, He redia , C. Ovrebo 2162 (USJ 27534) and 
C. Ovrebo 2761 (USJ 28160). (Altitudinal d i etribution: 37 
m). 
Distribution: Central and South America . 

Fig. 1. Amauroderma boleticeum ( USJ 27534). a, e keleta l 
hyphae; b, generative hyphae ; c, binding hyphae; d, 

basidia; e, basidioeporee . 

Ama.uroderma longipee (Lev . ) To rr . , Br oteria Bot. 18:135. 
1920. 
Polyporus longlpee Lev., Ann. Sci. Nat. Bot. III. 5:124 . 
1846. 

Commente: There ie only one collection done by C. W. Dodge 
et al. 5658 (BPI 237124) in Lim6n, near Siquirr es River 
and cited by Furtado (1981). (Altitudinal distribution: 
70-170 m). 
Dietribution: Central and South America; Africa; Asia. 

Amauroderma praeterv ieum ( Pat.) Torr., 
18:131 . 1920 . 

Broter is Bot. 
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Ganoderma praeterviBWD Pat., Bull. Soc . Mycol . Fr . 5 :78. 
1889. 

Comments : There is only one collection at t he New York 
Botanic al Garden 4820 ex-Ellis Herb. Collector unknown and 
described by Furtado ( 1981). 
Distribution: Cent r al and South America; Caribbean 
Island.s. 

Ama.uroderma echomburakli ( Mont. & Berk.) Torr., Broteria 
Bot. 18. 140. 1920. 
Polyporue scbOIDburgkil Mont. & Berk., Lond. J. Bot. 3:331. 
1844. 

Comments: Macroscopic and microscopic characters agree 
wi t h Furtado descriptions. Skeletal hyphae up to 8.8 um; 
binding hyphae 3.2 um ; generative hyphae not seen; 
basidioeporee 7.2- 9.6 x 8.8-10. 4 um ; basidia no t observed 
( Fia.2). 
Voucher spec imens examined: Puntarenae, near Sandoval 
River Jungle, C.W. Dodge ( BPI 237192); Forest Reserve 
opposite to Esquine.e Experimental Station, G.W. Martin & 
A.L. Welden 8241 (SP 97638 ex-NY); Care.re. Reserve, 
Puntarenae, JCI1 86-87 (USJ 27909). (Altitudinal 
dist r ibution: eea level-7 m). 
Distribution: Central and South America; Africa; Caribbean 
Ielsnds. 

Fig. 2. Amauroderma echomburgk11 (USJ 27909) . e., skeletal 
hyphae ; b , b i nding hyphae; c, baeidioeporee. 
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Amauroderma eprucei (Pat.) To rr ., Brot6ria Bot . 18 :121. 
1920. 
Polyporue eprucel ( Pat.) Llo yd, Hyco!. Wri t. (Synop . St!p . 
Po lyp. ) 3 :111. 1912. 

Comme nts : There is on ly one co l lection at BPI (237266 ) , 
collec ted in Castilla, Limon by F . Nevermann a nd described 
by Furtado. 
Distribution: Central and South Ameri c a; Car ibbean 
leland e . 

Ganoderma applanatum (Pere . ) Pat.. Soc. Hycol. Franco 
Bull. 5:67. 1889. 
Polyporue applanatue {Pere. ) Wallr. , Flora Crypt . Germ. 
4:591. 1833. 

Voucher specimens examined: Mon t eve r de, Puntarena e , .JCH 
47 - 80, J .A. Saenz (USJ 21284 ); OJo de Ague, El Empelme , 
Sen Jose, JCM 131-79 ( USJ 21297); Bosque de La HoJe, 
Heredia, JCM 68- 86 (USJ 22821 ); lela del Coco , 
Puntarenaa,G . Herrera, JCH 2 4-81 (USJ 21277) 
( Altitudinal distribution: ·sea level-1853 m). 
Type of r ot: White rot o f l i ving and dead trees. 
Substrata : On hardwood a nd softwood t r eee. 
Distribu t i o n: Cosmopolitan . 

Ganoderma australe ( Fr. ) Pat. Bull. Soc . Hycol. Fr. 5:67 . 
1889. 
Polyporus auetralle Fr . Syst . Hycol. 1, 1821. 

Voucher specimen examined: Monteverde, Punte.renae, L.D. 
Gomez & R. Al f a r o 24946 (USJ 27613 ) . ( Al t itudinel 
distribution: 1330-1900 m) . 
Type o f rot : Whi te rot . 
Substra ta : On hardwood t reee. 
Di stribution: Cosmopol i tan . 

Ganoderma coffeatum (Berk . } Fur t. , Pereoonia 4 ( 4 ) : 383. 
1967. 
Polyporua coffeatue Berk., Ann . Has. Nat. Hist . 3:385. 
1839. 

Comme n ts: Basidioepores yel l owieh- brown, e c hinulate, 
truncate, 8.0- 9.0 x 6. 0 - 5.0 um. 
Vou c h e r specimens examined: Palo Verde, Guanacaete , L. D. 
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Gomez 2427 6 ( USJ 22804); lela San Lucas, Puntarenas, C. 
Ga r cia, JCM 279-86 ( USJ 28026); Sn. Antonio d e Ni coya , 
Guanacaste , H. Valerio 9 7 (BPI 2 35876). (Altitudinal 
d istribution: sea level - 100 m). 
Type of rot: Unknown ( white r ot ? ) . 
Substrata: On hardwood tree e . 
Distribution : Central and South America; Caribbean 
I slan ds. 

Ganodenoa coloaeum (Fr. ) C . F . Baker , V Cent. Funs! Malay. 
No . 425. 19 18. 
Polyporus colossus Fr. , Nov. Symb. p. 56 , 1851 . 

Comments : Murri ll ( 1915) ci ted eome specimens col lected in 
Costa Rica, but no dupl i c ates are deposited at USJ. One 
collection done by Dani elson 173 in 1928 and deposited at 
BPI ( 206112). 
Type of r o t: White r o t. 
Substrata : On hardwood trees . 
Distribution: North , Central and South Ame ri c a; Africa. 

Ganoderma lucidWD (W. Curt. : Fr .) Karat . , Rev. Mycol . 
3 ( 9) : 17 . 1881. 
Polyporua lucldue W. Curt.: Fr .• Syet. Mycol. 1:353. 1821. 

Voucher specimens examined: Sixaola. Limo n, A. Cone j o, JCM 
32-88 ( USJ 28075); Alto de Lagunilla. Santa Cruz , 
Guanac aate. JCM 138-86 (USJ 22758); Parque Nac ional d e 
Santa Rosa , Guanac aate , L. Umana 1-89 (US.J 28199 ) ; Jardin 
de Dota, San Joee, JCN 16-85 ( USJ 22757). (Altitudinal 
distribution: 37- 1500 m). 
Type of r ot : Whi te rot. 
Substrata : On hardwood and softwood trees. 
Distribution: North , Central and South America; Africa ; 
Europe; Asia. 

Ganoderma neurosporwo Furtado , Pereoonia 4 :386. 1967. 

Comments: Listed by Furtado ( 1967). One specimen at BPI . 
co l lected by Dodae et a l. 5668 ( ? ) No duplicates a t USJ. 

Ganoderna nutans ( Fr .) Pat . , Bull. Soc. Myc ol. Fr. 5:68. 
1889. 
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Amauroderma nutane (Fr . ) Hurr .• North Am. Fl. 9: 117. 
1908. 

Comments: Lieted by Murrill (1915) but no duplicatee at 
USJ . There are not authentic epecimene of thie epee lee 
and the name should be dropped from coneideratlon 
( Ryvarden, pere. comm. , 1990) . 

Hymenochaetaceae 

*Aurificaria luteo- uabrina (Romell) Reid, 
17:279 . 1963. 

Kew Bull . 

Phaeoporue luteo- umbrinue Romell, K. Sveneka Veten!!Sk. 
Akad . Handl. 26, No. 16:27. 1901. 

Comments: Baeidloeporee yellowish brown to greenish brown 
or olivaceous in KOH, sub-aloboee to alobose, smooth 
walled, 3.2-5.0 x 3 . 5-5 . 6 um; hyphae 3.2- 7.0 um, t hick 
wal led, eimple septate, brown (Fla. 3) . 
Voucher specimens examined: Monteverde, Puntarenae, JCM 
2 17-87 (USJ 27950); Rtu,erva Carara, Puntarenas, JCM 114-87 
(USJ 27530) ; Monteverde, Puntare nae, JCH 153-87 (USJ 
28032). (Altitudinal distribution : 7 - 1330 m). 
Type of rot: White rot. 
Subtrata: On hardwood treee. 
Dist ribut ion: North , Cen t ral and South America; 
Australia. 

Fia. 3 . Aurlficaria l u teo-umbrina {USJ 27530). a, 
basidioaporee . 
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*Coltrlcia clnnamomea (Pere.) Hurr., BulL Torr. Bot. Cl. 
31:343 . 190 4. 
Polyporue cinnaiDOmeue Pere ., Hyco!. Europ. 2:41. 1825. 

Voucher specimens examined: Monteverde , Puntarenae, JCM 
147-87 ( USJ 27912); Fralles, San Jose, JCM 1-79 (USJ 
21034). ( Altitudinal distribution: 1330-2200 m). 
Subs t rata: On the ground o r from burled wood (hardwo od ) . 
Distribution: North and Centra l America; Africa; Aela ; 
Australia; Europe. 

Col tricia perennie (Fr. ) Murr. , J . Hyco! . 9:91. 1903. 
Boletus perennia L., Sp. Plant . , p. 1177. 1753. Polyporue 
perennle Fr. , Syet. Mycol. 1:350. 1821. 

Comments: For a more detailed descr iption eee Carranza & 
Soenz ( 1984 ) . 

*Coltrlcia apathulata (Hook . ) Murr., North Am. Fl. 9:93 . 
1908 . 
Polyporue apathulatua Hook. in Kunth , C.S. Synopaie Plant. 
1: 9 . 1822. 

Voucher spec imen examined: El Eden, San t a Ma r ta, Buenos 
Aires, Puntarenae, L .D. Gomez 22979 (USJ 22830). 
(Altitudinal dis t r i but ion : 361 m) . 
Substrata: On the ground. 
Distribution : North, Central and So u th America; Afric a ; 
Aeia; New Guinea. 

Cyclomycee iodinue ( Mont.) Pat., Eeeai Tax. p. 98 . 1900. 
Polyporus iodinue Mo nt .• Ann . Sci . Nat. Bot. 2 , 16 : 106 . 
1841. 

Comments: The specimens collected in Coeta Rica are 
described by Carranza & Saenz ( 1964 ). 

*Cyclomycee tabacinue ( Mont. ) Pat., Eeeai Ta.x. p. 98. 
1900 . Polyporue tabacinue Mont., Ann . Sc i. Nat. Ser . 3, 
Vol. 3:349. 1835 . 

Voucher specimens examined: Costa Ric a . K. Daniel eon 159. 
1928 (BPI 222349); Cocos Island, A. Stewart 1537 , 1905 
( BPI 222332) ; Chatham Bay , Cocos Island, P.D . Ashl ock 22, 
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1964 (BPI 222319). (Altitudinal distribution: sea 
level-1300 m). 
Type of rot: Whi te rot . 
Substrata: On hardwood trees. 
Distribution: Centra l and South Amer i ca; Africa . 

Inonotue flmbrlatus Gomez & Ryv., Mycotaxon 23:291- 292. 
1985. 

Comments: No duplicates at USJ . 
Distribution : Coeta Rica. 

Inonotue fulv01Delleue Hurr., N. Amer. Flora 9 , p. 86. 
1908. 
Polyporua .fulvomelleue (Hurr .) Sacc. & Trott. 

Comments: Listed by Covington (1980). No duplicates a t 
USJ . One col lection done by Holnl and lltie in 1949 , and 
deposited at BPI (214186) . 
Type of rot: White ro t . 
Substrata: On hardwood tree.e. 
Distribution: Central America; Caribbean Islands. 

*Inonotue pertenuie Hurr., N. Amer. F l o r a 9 , p. 86. 1908. 

Comments: Baeidioeporee 4.0 x 2.5 wn; setae 15.6-39 . 0 x 
5 . 2-7.8 um. 
Voucher epecimene examined: Bosque de La Hoja, Heredia, 
JCH 49-79 <USJ 213 12); Terron Colorado, Alaj uela, JCM 
69- 81 (USJ 28028). (Alt itudina l distribut i on : 65- 1530 m). 
Type of rot: White rot. 
Substrata : On hardwood trees. 
Distribution: Central America. 

Inonotue porrectue Hurr. , Tropical Po l ypore~. p. 68. 1915. 
Polyporue porrectue (Murr. ) Sacc . & Tro t t ., Syll. Fung. 
25 : 374. 1925. 

Comments: Li!sted by Covington ( 1980). 
USJ. 
Type of rot: White rot. 
Substrata: On hardwood trees. 

No duplicates at 

Distribution: North, Central and Sou th America; Caribbean 
Islands. 
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Polyporaceae 

*Abortiporus biennie (Bull.: Fr . ) Sing., Hycologia 36:68. 
1944 . 
Heteroporue biennia (Fr . ) Laz . , Rev. Real. Acad. C!enc. 
Exac. Fisc. Nat. Madrid 15:120. 1916 . 

Comments: There is only one col l ection me.de by C.W . Dodae 
in San Jose (BPI 204179). (Alt i tudinal distribution: 1000 
- 1100 m). 
Type of ro t : White rot . 
Substrata: On hardwood trees . 
Distribution: North, Central and South Ameri ca ; Europe; 
Asia; Australia. 

Anomoporia mycelioea (Peck) Pouz. , Ceeka Mykol. 20 : 172. 
1966. 
Poria mycelio88. Peck, N.Y. State Mus. Bull. 54:952 . 1902. 

Comment!!: The specimens collected in Costa Rica 
described by Lowe ( 1966). 
Voucher specimens examined: Uvita, Heredia, on Cupreeeue 
ep . J.L. Lowe 13108 (USJ 9796); Tarbaca, San Jose, on 
hardwood, J.L. Lowe 13335 (USJ 9795); Jardin, San Joe e, 
J . L. Lowe 13394 (USJ 9794). (Altitudinal distribution: 
50-2150 m). 
Type of rot: White rot. 
Substrata: On softwood ( Cupressue ep.) and hardwood treee. 
Distribution: North and Central Americ a; Europe; Asia. 

*Antrodla albida ( Fr.) Donk .• Persoonia 4:339. 1966. 
Trametee aeplum Berk .• Lond. J. Bot. 6:322. 1847. 

Comments: Baeidioapores cylindrical to oblong ellipsoid , 
hyaline, thin- walled , none amyloid, 8.0-10.0 x 3.5-4.0 
um . 
Voucher epecimen ex&.Dlined: Bosque de la Hoja . Heredia, on 
Cupreseus ep. , JCH 69-86 (USJ 22542). (Altitudinal 
distribution: 1200-1530 m). 
Type o f rot : Brown rot. 
Substrata: On s oftwood (Cupreesue ep. } and hardwood trees. 
Distribution: Coamopoli tan. 
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*Antrodia mallcola (Berk. & Curt .) Donk .• Pereoonia 4:340. 
1966. 
Trametes JDallcola Berk . & Curt . , Acad. Nat. Sci . Ph ila. J. 
II, 3:209. 1856. 

Comments: Basidioepores ell ipeoid , hyal i ne, smooth-walled, 
7.2-10.0 x 2 .4- 3 . 2 um; generative hyphae 1.6-2 . 4 um , 
skeletal hyphae 2.4- 4 .8 um ; baeidla 1 2.0 x 4 .0 um ( Fig . 
4 ). 
Voucher specimen examined: Monte de la Cruz, Heredia, 
L . D. Gomez 24186 (USJ 22890). (Altitudina l dietribution: 
1200-1800 m) . 
Type of r ot: Brown rot . 
Substrata : On hardwood trees. 
Dist ribu tion: Cosmopolitan. 

Fig. 4. Antrodia .... l!cola (USJ 22890). a, basidia ; b , 
basi diospor e a. 

Antrodla radiculoea ( Pk.) Gilbn. & Ryv . • Mycotaxon 22:363 . 
1985. 
Poria radlculoea <Pk.) Sacc . , Syll. Funs. 6:314. 1868. 

Comments: The specimens collected in Costa Rica are 
described by Lowe ( 1966) and Gilbertson & Ryvarden ( 1986). 
Voucher specimen examined: ltiquie, Alajuela. J .L. Lowe 
13501 (USJ 9800). (Alti t udinal dietribution: 1357 m) . 
Type of r ot : Brown rot . 
Substrata: On softwood and hardwood t r eee. 
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Distribution: North and Cen t r a l America; Caribbean 
Islands. 

*Antrodia valllant11 (Fr. ) Ryv. , Norw. J. Bot. 20:8. 1973. 
Poria vaillantii (DC.: Fr. ) Cke., Grevillea 14:112. 1666. 

Comments: Basidioeporee obl o ng, broadly ellipsoid, 
hyaline, smooth - wa lled, 4.0-6.0 x 3.2- 4.0 um; basidia 
12.0-16.6 X 5.6-7.2 um (Fi g. 5). 
Voucher specimen examined: Uvi ta, Heredia, J.L. Lowe 13100 
(USJ 9602). (Altitud inal distribution : 1900 m). 
Type of r ot: Brown rot. 
Substrata: On s o ftwoo d trees. 
Distribution: North and Central America; Europe; Africa ; 
Aeia. 

000~~0 
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Fig. 5. Antrodia vaillantii (USJ 9602). a, basidia; b, 
baeidioeporee . 

*Antrodiella eecierupina (Berk. & Curt .) Ryv ., Prelim. 
Polyp. Fl. East Afr ica , p. 261. 1980. 
Polyporue eeahrupinue Berk. & Curt ., Grevillea 1:50. 1872. 

Corrunente: Basidiosporee ellip.eoid, hyaline, smooth- walled , 
2.4 - 3.2 x 1.6- 2 . 0 um; generative hyphae nodoee-eeptate , 
2 . 4-3.0 um ; skeletal hyphae up to 4 .6 um. 
Voucher specimen exami ned: Rio Segundo, Alajuela. L.D . 
Gomez 24229 (USJ 22670). ( Alt i t udinal dietribu tion: 
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600-900 m) . 
Type of r o t: Whi t e r ot . 
Substrata: On hardwood , rarely on e oftwood t r ees. 
Distribution : North and Central Alne r i ca ; Afr ica; Euro pe . 

Bjerlr:andera a due ta ( Willd.: Fr.) Karst., Medd. Soc . Fa una 
Fl. Fenn . 5 : 38. 1879 . 
Polyporue aduetu e Willd. : Fr., Syet . Hycol. 1 :363 . 1821. 

Comments: The epec imene collected in Cos ta Rica are 
described by Carranza & Saenz ( 1964 ) . ( Alti t udi nal 
dist r ibution: 120-2200 m) . 

* Bj e rlr:andera fumoea (Pere . : Fr.) Ka r at. , Medd . Soc . Fauna 
Fl. Fenn. 5 : 38 . 1879 . 
Po lyporue fumoeus Pers. : Fr. , Syst. Mycol. 1:367. 182 1. 

Comments: Only one specimen collected in Cartage by C. W. 
Dodge and W.S. ThomM in 1929 ( BPI 214360). 
Type o f rot: Whi te r ot of sapwood of hardwood. 
Substrata: On hardwood trees. 
Oietribution : No rth , Central and South America; Europe; 
As ia ; Africa ; Australia . 

•Ceriporia alachuana (Murr. } Hallenb . Iran. J. Pl. Path. 
15 : 14 . 1979 . 
Po ria alac h uana Murr., Bull. Torrey Bot. Cl ub 65:659. 
1938. 

Commen ts : Basidiospores 3.2-4.0 x 2.4 um, hyal i ne, 
s moo th- wa l led; hyphae 4 . 8 um, eimple eeptate . 
Vo uc her specimen examined: La Cuesta Ma nsion, Nicoya , 
Guanac aste. , on hardwoo d JCM 291-86 (USJ 28272). 
( Al titudinal dis t r i butio n : 87 m} . 
Type o f rot: Whi te rot . 
Subst r ata: On hardwood trees. 
Distribution: North and Central Amer i ca . 

Cer i poria purpure a ( Fr.) Donk , Ko nn. Neder l. Akad. 
We tensc h. Amst. Proc. Ser . c . 7 4, No. 1:28. 1971. 
Polyporue purpure a ( Fr . ) Ck e . , Grevillea 14:11 2 . 18 86. 

Commente : The epecimene collec ted in Costa Rica are 
desc ribed by Carranza & Saenz ( 1984 ). 
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*Cer i poria retic ulate ( Pere . : Fr .) Dam . , Acta Soc. Bot. 
Pol. 32:732 . 1963 . 
Poria reticulate (Pe rs.: Fr.) Cke . , Grevi llea 14:114 . 
1886. 

Voucher specimen examined : Sta. Clara, San Jo~e, on 
hardwood , J.L. Lowe 12993 (USJ 9798). (Altitudinal 
distribution: 900- 1000 m). 
Type of rot: White r o t. 
Substrata: On hardwood, rarely on softwood trees. 
Distribution : No rth , Central and South Amer i ca ; Europe; 
Tunisia; Asia. 

Cerlporla xyloatroDatoldee (Berk.) Ryv. & Johan., Prelim. 
Polyp. Fl. Eae t Afr., p. 276. 1980. 
Polyporus xvloetromatoidea Berk., Lond. J. Bot . 2:637. 
1843. Poria xyloetromatoidea ( Berk . ) Cke., Grevillea 14: 
114. 1886. 

Voucher specimens examined : Ciudad Colon, San Joee, on 
hardwood, J. L. Lowe 12995 ( USJ 9781); Uvi ta , Heredia , on 
hardwood, J. L. Lowe 13258 (USJ 9778); Turrialba, Cartage, 
on hardwood , J.L. Lowe 13314 (USJ 9779); Alajue la , 
Alajuela, on hardwood, J.L. Lowe 13370 (USJ 9786). 
( Alt i t udinal distribution: 650-2000 m ) . 
Type o f r ot: White rot. 
Substrata: On har dwood and softwood trees. 
Distribution: North, Central and South America ; Africa; 
Caribbean Islands; India; Sr i Lanka. 

*Cerrena meyenii (Kl. ) Hansen, Nat . Hiet. Re nne! Ial. 
3: 129. 1960. 
Polyporue meyen11 Kl. , Nova Acta Leop.-Carol. 19 Suppl. 
1:239. 184 5 (?). Trametee obetlnatue Cke., Grevillea 12:17. 
1883. 

Comments: There a r e two sterile specimens c o llected i n 
Costa Rica. One col lected in San Antonio de Coronado, San 
Jose by L . D. Gomez 24211 (USJ 22878) and t he o the r one 
collected in Turrialba by William Maxon 210, i n 1906 (BPI 
212998). (Altitudinal distribution: 6 46-1 400 m) . 
Type of rot: Whi te rot. 
Suba t rata: On hardwood t r ees. 
Distribution : Centr al Amer i ca; Afr i c a. 
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*Cerre n a unicolo r ( Bull . : Fr .) Murr. , J . Hyco! . 9:91. 
1903. 
Dae dale a un.lco l or Bull. : Fr., Syst. Mycol. 1:336. 1821. 

Voucher specimen examined: San Gerardo de Dote., San Jose, 
L. D. Gomez 24246 (USJ 22874). ( Altitudinal distribution: 
eea l evel-2000 m). 
Type of rot: White rot . 
Substrata: On hardwood trees. 
Distribution: North and Central Amer i ca; Europe ; Asia; 
Africa . 

Chaetoporellue l atl tans ( Bourd. et Galz. ) Bond. et Sing. , 
Ann. Mycol. 39:50. 1941. 
Poria latltane Bourd. et Galz., Bull. Soc. Mycol. France 
41 :226. 1925. 

Voucher epecimene examined: Jardin, Santa Haria de Dota, 
San Joee, J. L . Lowe 13388 (USJ 9806); Santo Domingo de San 
Mateo, Wn . Maxon 1906 (BPI 242453). (Altitudinal 
distribution: 1586- 2100 m). 
Type of rot: Uniform white r o t. 
Substrata: On har dwood and softwood treee. 
Distribution : North and Central America; Asia ; Europe . 

Coriolope i e brunneo- leuc a (Berk .) Ryv . , Norw. J. Bot. 
19 : 230. 1972. 
Polyporue brwme o - l e uc ue Berk . • Land. J. Bot. 5:4. 1846 . 

Comments: There is only one sterile specimen collec ted in 
Palmar Norte, Puntarenas by A.L. Welden 3399 in 1974 (TU 
9038, USJ 21039). (Altitudinal distribution: 26m). 
Type of rot : White rot. 
Substrata: On hardwood trees. 
Distribution: Central America; Afr i c a. 

Coriolopaie byre1na ( Mont.) Ryv .• Norw. J. Bot . 19:230. 
1972. 
Polyporue byrei nus Mont .• Ann. Sci. Nat . 17 : 126. 1842. 

Vouche r specimens examined: Cerara Reserve, Pun tarenae , 
on hardwood, .JCH 246-66 (USJ 27599); Santa Roea, 
Guanacaste, on hardwood , JCM 165-79 (USJ 21044); Ciudad 
Colon, San .Jose, o n hardwood. JCH 159-79 (USJ 21045). 
(Alt i tudinal distribution: 7-900 m). 
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Type of r ot: White rot. 
Substrata: On hardwood trees (lnaa ep . ) 
Distribution : No r th, Central and South America; Africa. 

*Coriolopaie floccose ( Jungh .) Ryv., Norw. J. Bot. 19:230. 
1972. 
Polyporua floccoBUe Jungh . , Ve rh. 
17:49. ''1839" (print 1838). 

Batav . Genootech. 

Voucher specimens e xamined: Santa Rosa, Guanacaate, o n 
hardwood, JCM 172-79 (USJ 21077 ); Santa Har i a de Dota, San 
Jose , on hardwood, JCM 36-88 (USJ 27916); Monteverde , 
Puntarenas, on hardwood, JCM 167-87 (USJ 27 5 53) . 
(Altitudinal distribution : sea level-2100 m). 
Type of rot: Wh i te rot. 
Substrata: On hardwood trees. 
Distribution: North and Centra l America; Africa . 

Cori olopaia polyzona (Pers.} Ryv., Norw. J . Bot. 19 (3- 4 ) : 
230. 1972. 
Polyporue polyzonue Pere. , Gaudichaud Voy. aut . Monde. , 
Bot. p. 170 . 1827. 

Voucher specimens exami ned: Finca El Rodeo, Ci udad Colon, 
San Jose, on Knterolobium cyclocarpum , JCH 39-86 (USJ 
22253 ) ; Caf'iaa, Guanacaate, on ha rdwood, JCH 119- 79 (USJ 
21073 ); Limon, Limon , on hardwood, JCl1 124-80 (USJ 2 1075); 
Orosi , Cartago , on hardwood, JCH 18-79 (USJ 21072). 
(Alt itudinal distribution : sea l eve l -1050 m}. 
Type of rot: White r ot. 
Substrata: On hardwood trees (Enterolobium cyclocarpum; 
Gliricidia eepium; He vea braeillenaia; Ochroma lagopua). 
Distribution: Central and South America; Africa ; Caribbean 
Islands. 

* Daedalea a e thalodee (Mont.) Rajsch., Can. J. Botany 64 : 
2130 -2135. 1986. 
Trame tea aethalode a Hont. , Ann. Sci. Nat. Ser. 4 , 5: 370. 
1857. 

Comments : There is only one sterile specimen col lected by 
R. Alfaro 60 (USJ 22903), in Cerro Le. Carpintera , Car tago . 
( Alt itudinal dist•ibution: 1500 m ) . 
Type of rot : White rot. 
Substr ata : On hardwood trees. 
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Distribu tion: Central and South Ameri ca . 

Daedalea mlc roeticta Cke., Grevillea 10:122. 1882. 

Voucher s pecimen e xa mined: Road t o Volcan Poas, Alajuele. , 
on hardwood , A.L . Welden 3182 (TU 7815; USJ 2 1139 ); 
Turrialba near Rio Reven tazon, W.R. Maxon ( BPI 254228); 
Puerto Viejo, Sar apiqu i , Her edia, A. Raske 1614 (BPI 
254286). (Altitudinal distribution : 30 - 1200 m). 
Type of rot: Brown rot. 
Substr a ta: On hardwood trees . 
Distribu tion: Centr a l America; Caribbean I s l a nds. 

* Daedalea quercina Fr. , Syst. Mycol. 1:333 . 1621. 

Voucher specimens examined : Finca c erca de Pension Flor 
Mar, Mon teve r de, Puntarenae , JCM 159-87 (USJ 27544 ); San 
Gerardo de Da ta , Sa n Jose, L.D. Gomez 24237 ( USJ 22800) ; 
Reserve. San Ramo n , Ala j uela, JCM 246-86 (USJ 22805) ; Cerro 
P l atanar, San Carlos, Alajuela, S. Mo rae (JCH 216-86 , USJ 
22806 ). (Altitudina l distr i.butio n : 1057-2000 m). 
Type of r ot : Brown heart r ot. 
Substrata: On hardwood trees. 
Distributio n : No rth a n d Cent r a l America; Asia; Eu r ope ; 
Africa. 

Datr on ia cape rata { Berk _ ) Ryv . , Mycotaxon 23 : 172. 1985. 
Cor iolopsia caperata (Berk .) Hurr . . N .. 1\.nl. Fl. 9:77. 1908 . 

Voucher speciotens examined; Ciudad Co l on, San Jose, JCM 
286- 86 (USJ 27574 ), Finca Las Cruces, Sa n Vito, JCM 196-86 
<USJ 22753): Tilaran , Guanacaste. JCH 200-80 (USJ 27934 ) . 
(A l titudinal distribution: sea level-1200 m). 
Type of rot : White rot . 
Sube t re. ta: On hardwood t r ees. 
Dist r i bu tion: Nor t h, Centra l and South America; Africa. 

Datronia mollie ( Sonunerf. :Fr. ) Donk. Pe t·sooni a 4: 338. 
1966. 
Dae dalea mollie Sorrunerf. :Fr ., Elench. Funs. p . 7 1. 1828 . 

Voucher specimen examined : Heredia . Het•edia, L . D. Gomez 
2436l(USJ 22888) . (Altitudinal di s t ribution : 1 100 m) . 
Type of rot : Wh.i te rot . 



Subs t rata: On hardwood trees . 
Distribution : No r th and Central America. 
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Da.tronia ecutellata (Schw. ) Gilbo. & Ryv . , Myco taxo n 22 : 
364. 19 85. 
Po lyporua ecu tellatua Schw . , Trans Am. Phil. Soc . I I, 4: 
157 . 1832. FOIDitopeis ecutellata (Schw.) Bond . & Sing., 
Ann. Mycol. 39 : 55. 194 1 . 

Onl y one col lec tion d o ne by Dodge & Goe rger (9257) in 1936 
and depos ited at BPI (234659). No dupli c ates at USJ. 
Type of r o t: White rot. 
Subs tra t a: On hardwood trees . 
Distribution: No rth and Central America; Asia; Africa; 
Australia. 

Datronia etereoidee (Fr.) Ryv . , Flora o ver Kj uker , p. 42. 
1968. 
Po lyporua etereoidee Fr . , Syst . Hyco!. 1:369. 1821 . 

Comments: Murrill ( 19 15) mentioned o ne co llec t ion d o ne in 
San Jose. No dupl icates are depoe! ted at USJ. 
Type of rot: Whi te rot. 
Substrata: On hardwood trees. 
Distribu tion : No rth a nd Central Ame r ica; Eu rope. 

Dipl0111itoporue lenie ( Karst . ) Gi l bn. & Ryv. , Myco t axon 22: 
364. 1985. 
Phyeieporue lenie Karst. in Rabenh . Wi n t. Fungi Eur. et 
Exeur. Exes. n o. 3527 . 1886 . 

Voucher specimens examined : La Virgen, Heredia, J. L . Lowe 
13439 (USJ 22009); Navarro, San Jose, A.L . We lden 30 1 8 (TU 
8572, USJ 21985 ) . (Al titudin a l d istr i bution: 260 m ) . 
Type of rot: White r ot. 
Substrata: On s o f t wo od and hardwood t rees . 
Di s tributio n: No rth and Centra l America; Caribbean 
Islands ; Europe; Asia. 

Barliella ecabrosa (Pers.} Gilbn. & Ryv., 
22 , 364 . 1985. 

Mycotaxon 

Polyporue ecabrosu5 Pers . in Gaudic h . , Voy. aut. Mo nde p . 
172. 1827 . 
Voucher specimens examined: Santa Ro sa, Guana c aste , JCM 
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170-79 (USJ 22043); Ciudad Colon , San Joee, JCI1 186-79 
(USJ 22044); Monteverde , Puntarenae, JCH 212-86 (USJ 
22722); Alto de Ochomogo, Ce. rte.go, JCI1 3 1-79 (USJ 22048 ). 
(Al titudinal distribution: sea level-1500 m ). 
Type of r ot: White rot. 
Substrata: On hardwood t r ees. 
Distribution: North, Central and South America; Africa; 
Caribbean Islands . 

Kchinochaete brachyporua ( Mon t.) Ryv., Bull. Jard . Bot . 
Nat. Belg . 48: 101. 1978. 
Polyporua brachyporue Mont., An n . Sci. Na t . ser. 4, 1:131. 
1854. 

Voucher specimens examined : Costa Rica, K.A. Danielson 
158, 1928 ( BPI 212777); Upe.le., Ale.juela, A. Conejo ( JCH 
1-89 , USJ 28164). (Al titudine.l distribution: 48 m). 
Type o f r ot: Whi te rot (?). 
Substrata: On hardwood trees . 
Distribution: Central America; Africa. 

Rchinoporia aculeifera (Be r k. & Curt.) Ryv., Mycotaxon 19: 
330. 1984. 
Trametee aculeifera Berk . & Curt., J. Linn. Soc. Bot. 10: 
319. 1868. 

Onl y one col lection done by Standley and Valerio in 1926 
and deposited at BPI (245404 ). No d uplicatea at USJ. 
Type o f rot: Unknown . 
Sub~trata: On hardwood trees. 
Distribution: North , Central and South Americ a . 

Favolue paraguayeneia Speg . • An. Soc . Cient. Argen t. 
17 : 71. 1884. 

Comments : There ie one collection mentio ned by Bommer a nd 
Rousseau ( 1896) cited by Covington ( 1980) . No duplicates 
e.t USJ. 

Flavodon flavua ( Kl. ) Ryv. , Norw. J. Bot. 20:3 . 
Irpex flavu8 Kl. , Linnaea 8 : 468. 1833. 

1973 . 

Voucher specimen examined: Palo Verde, Guanacaete , JCM 
46- 88 (USJ 28274) . (Altitudinal distribution: 80-200 m). 



Type of rot: Unknown. 
Substrata: On hardwood trees. 
Distribution: Pantropice.l. 
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Fomes a uberianue ( Mont.) Murr., Torrey Bot. Club Bull. 32: 
491. 1905. 
Polyporua auberianu a Mont. in de la Sagra Plant Cell. Cuba 
p. 399. 1842. 

Two co llections done by Maxon (207 - 613) in 1906 and 
deposited at BPI (228254-228253). No duplicates at USJ. 

Fomea fasciatu a (Sw. : Fr.) Cke., Grevillea 14 : 21. 
Polyporua fasciatue Sw. : Fr. , Syst. Hyco! . 1:3373. 
Fomee marmoratua (Berk. et Curt.) Cke. , Grevillea 
1885. Fomea scler odermeue (Lev.) Cke., Grevillea 
1885. 

1885. 
1821. 

14:18. 
14:18. 

Vouche r specimens examined: Upper slopes of Poae Vo l c ano, 
Alajuela, D.E. Stone (TU 522; USJ 21201); Vara Blanca , 
Heredia, A.L . Welden (TU 7022 ; USJ 21233); Cerca del 
puente La Vieja, Zarcero, Alajuela , JCH 236-80 (USJ 
28201). (Altitudinal distribution: 1440-1800 m). 
Type of rot: White r ot. 
Substrata : On hardwood t rees. 
Distribution: North, Cen tral and South America. 

Fomitella 8Upina (Swartz : Fr.) Murr .• Bull. To rrey Bot. 
Club 32:365. 1905. 
F0111itopeie eupina (Fr.) Ryv., Bull. Jard. Bot. Nat . Bela. 
47:102. 1978. Polyporue eupinue Swartz Fr. , Syet . 
Hyco!. 1 : 376. 1821. 

Voucher 8pecimens ex8.Dlined: San Ramon, Alajuela, A.L. 
Welden 3240 (TU 9045, USJ 27609); San Ramon, Alajuela, 
A.L. We lden 3231 (USJ 21293); Rio Segundo, Alajuela, L.D. 
Gomez 24223 (USJ 22904) ; Ciudad Colon, San Joee, JCM 
292-80 (USJ 27535). (Altitudinal di~tribution: 840- 1057 
m). 
Type of rot: Wh ite rot. 
Substrata: On hardwood trees. 
Distribution : North, Central and South America; Weet 
Indies; Africa. 
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FOIDitopsie cupreo- rosea (Berk. ) Car r anza & Gilbn . • 
Hycotaxon 2: 476. 1986. 
Trametee c upreo - rosea ( Berk.) Lloyd , Hycol . Wri t. 
(Synop . Femes) 226 . 19 15 . 

Comments : For a more detailed deecr!ption s ee 
Carranza-Marse & Gilbertson ( 1986}. 

Fomitopele dochmia (Berk. & Br. ) Ryv., Norw. J. Bot. 19 : 
231. 197 2. 
Fomee dochmius (Be rk . & Br.) Cke., Grevillea 14:17 . 1985 . 

Comme n te : For a more deta i led deecr i p t ion 
Carra nza- Mo ree & Gilbertson ( 1986). 

Fomitopeie fee l (Fr. ) Kreisel . Univ. Habana (Cuba), ser . 
4 , Cienc . Biol. No. 16:83 . 1971. 
Trametee feel ( Fr. ) Pat., Eeeai Taxon. p. 92. 1900 . 

Commente: A more detailed description by Carranza-Ma r se & 
Gilbertson ( 1986 ). 

Fomitopeie ligneue (Berk .) Ryv., No rw . J. Bot. 19 :231. 
1972. 
Fomee ligneue ( Berk . ) Ck e. , Grev il lea 13: 119. 1885. 

Coaunente: Covingto n ( 1980) mentioned one co llection done 
by Murrill i n Coeta Rica. No duplicatee at USJ. 
Type of r ot : Unknown . 
Subetrata: On h ardwood t reee. 
Dis t ributio n: Central America; Caribbean Ie l a nde. 

* Fomitopeie nivoea ( Berk.) Gi lbn. & Ryv .. No r t h American 
Po lypo r ee. p . 275. 1986 . 
Traxoetee nivoBa (Berk.) Murr .• North Am . Fl. 9:42 . 1907. 
Polyporue nivo aue Berk . • Hook. J. Bot. 1:196 . 1856 . 

Voucher s pecimen exami ned: Heredia, Heredia , L.D . Gomez 
24365 (USJ 22892). (Altitudinal distributio n: 1100 m). 
One col l ection done by S t a nd l ey (42970 ) in 1925 and 
deposited at BPI (247420, 247425 ) . No dup lic ate at USJ. 
Type of rot: Brown rot. 
Substrata: On hardwood treee. 
Distribution: No rth , Cen tral a nd South Ame rica ; Africa . 
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* Fuecocerre na portorlceneie (Fr . ) Ryv. , Trans . Br. Hyco!. 
Soc . 79 : 280. 1982. 
Po lyporue portorlc enele Fr. , Elench. Fung. 1 : 115 . 1828 

Vouc her specimens examined: Pensi on Flor Har , Monteverde, 
Punt arenae, JCM 168-87 (USJ 27551 ); Jardin, Santa Haria. 
de Do ta, San Jose, J . L . Lowe 13402 (USJ 2 1137); 
Cariblanco, Heredia , J.L. Lowe 1297 4 (USJ 21 134); Caecajal 
de Coronado, San Jose , JCM 230- 86 (USJ 22750). 
( Altitudinal dis t ribution: 1009- 2 100 m). 
Type of r o t: White rot. 
Substrata: On hardwood trees. 
Distribution : North , Centr al and Sou th America. 

*Gloeopbyl lum mex icanum (Mont . ) Ryv., Nord. J. Bo t . 2:79. 
1982 . 
Dae d a lea berkley! Sacc . , Syll. Fu ng. 6:381. 1888. 

On l y o ne s t e r ile co llection done by Sigera in 1922 and 
deposited at BPI (252656). No dupl icates at USJ. 
Type of r o t: Brown rot. 
Substrata: On softwood t r ees . 
Distribution: North and Central Amer ica. 

Gl oeophyllum striat um ( Sw. : Fr. ) Murr. , Torrey Bot . Cl ub 
Bull. 32: 370 . 1905 . 
De.edalea s tri a ta Sw. : Fr. , Syst. Hycol . 1:334 . 1821. 

Voucher spec imens examined: Bijagua, Upala , Alaj u e l a, JCH 
266-86 (USJ 27593); Pal o Verde , Guanacaete, JCM 10-88 (USJ 
28214); Santo Domingo , Heredia , L.D. Gomez 2 4339 (USJ 
22798); Ciudad Co l on , Finca El Rodeo, San J ose, JCM 298-80 
(USJ 21325); Palmar , Puntarenas, JCH 4-80 (USJ 21327). 
(Alt i tudinal distribution: 26- 1000 m). 
Type o f r o t : Brown rot. 
Substrata: On hardwood (Cal yc ophyllum c andi d l asl mum) , and 
s o ftwo od trees. 
Distribution: North a nd Central America ; Afr ica; Caribbean 
leland e. 

He xagonla hydnoidee ( Fr.: Sw.) H. Fidalgo, Hem. New Yo r k 
Bot. Gard. 17 (2):35-108. 1968. 
Po lyporue hydnoldee Fr . , Syst . Hycol. 1:362. 182 1. 
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Comments: A more detailed description by Ca r ranza y Saenz 
(1984}. 

Hexagonla papyrace a Berk ., Ann. Mas. Nat. Hiet. 10:379. 
1843. 
He xagonia varie gata Berk., Ibid. Ser. 2 , Vol. 9: 196. 
1852 . 

Voucher specimens exami ned: Parque Nac. Volcan Rinc on de 
la Vieja, Guanacaete, R. Al faro 42 {USJ 22835); Abangaree, 
Guanacaete, JCM 115- 79 {USJ 21155); ParQ.ue Nac. Sante 
Rosa , Guanacaete, JCM 168-79 (USJ 21 157); Rio Segundo, 
A1ajue1a, L.D . Gomez 24227 (USJ 22788}. (Altitudinal 
distribution: 29- 1500 m}. 
Type of rot: White rot. 
Substrata: On hardwood trees. 
Distribution: North, Central and South America; Car ibbean 
Islands . 

Hexagonia t e nui e (Hook.) Fr., Epler. Syet. Hycol. p. 498. 
1838. 
Boletus tenuie Hook., in KuOth. Syn . Pl. 1:10. 1822 . 

Voucher specimens ex8Jilined: Parque Nac. Barra Honda, C . 
Garcia, JCM 243- 66 (USJ 22762); Alto de lae Palomas. Santa 
Ana, San Jose, JCM 16-66 (USJ 22250 } ; Naranjo, Alajuela, 
JCM 104- 86 (USJ 22317); San Antonio de Belen , Heredia , JCM 
9-81 (USJ 21153}. (Alt i t udinal dietribut i on: eea 
level-1330 m}. 
Type of rot: White rot. 
Substrata: On hardwood trees . 
Distribution: Centr al Amer i ca; Africa. 

He xagon i s.. unlc olo r Fr . 

Comments: Listed by Bommer and Rousseau ( 1896) cited by 
Covington ( 1960). No duplicates at USJ. There are not 
auth entic specimens of this epeciee and the name should be 
dropped from consideration (Ryvar den , pere . corrun., 1990 } . 

*Hydnopolyporue f lmbri atue (Fr. ) Reid, Pereoonia 2 : 151 . 
1962. 
Po lyporue fl.mbrlatue Fr., Linnaea 5:520. 1830 . 
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Voucher specimen examined : Re serva Biologica l8la del 
Caf'5o, Puntarenae, R. Alfaro 222 (USJ 27632) . (Altitudinal 
distr !but. i on : sea level) . 
Type of rot: White rot . 
Substrata: On hardwood trees. 
Distribution : North , Central and South America. 

lncrustoporia carneola ( Bres.) Ryv., Norw. 
19(3-4): 232 . 1972. 
Poria carneola Bree . , Hedwigia 35:282. 1896 . 

J. 

Comments: Cited by Lowe ( 1966) . No dupli cates at USJ. 
Type of rot: Wh ite r ot . 
Substrata: On hardwood treee. 

Bot. 

Di.!Stributio n: North , Cen tral and Sou th America; Africa . 

Irpex lacteua ( Fr.: Fr.) Fr., Elench . Fung., p. 145. 1828. 
Sletotrema lacteum Fr. , Obe . Hyco!. 2:226. 1818. 
Polyporue t ul lpiferae ( Schw.) Overh. , Wash. Uni v. Studiee 
3, 1 : 29. 1915. 

Voucher spec !men examined: Fine a El Rodeo, Ci uda d Colon, 
San Joee, JCM 42-66 (USJ 22759). (Altitudinal 
distribution: 840 m). 
T ype o f rot: White rot. 
Substrata: On hardwood (Bursera ebtarouba) and eoftwood 
treee . 
Distribution: North and Central America; Africa; Europe. 

*Ischnoderma reeinoeum ( Fr . } Karst. , Soc. Fauna Fl . Fenn . 
5: 36. 1679. 
Polyporue reeinoaue Fr. , Syet. Hycol. 1; 361 . 1821. 

Voucher specimen examined: San Gerardo de Dota, San Joee, 
L . D. Gomez 2 4240 <USJ 22672). (Altitudinal distribution: 
2000 m) . 
Type of r ot: White rot. 
Subetrata : On hardwood and s o ftwood trees. 
Distribution: North and Central America; Aeia; Europe. 
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SUHKARY 

Se l f- c rosses of monokaryon isolates from single 
collections of thirteen species of Marasmius revealed the 
mating sys t em fo r each t axon. These data, as well as 
previous mating reports on Harasmius, indicate a high 
consistency of mating system types at the sec tiona l level. 
Sec tions Alliacei , Androsaceus, Epiphylli, and Marasmius 
are predominately t etrapolar (bifactorial), and sect ions 
Globulares and S i cci are bipolar ( un ifactorial). 

About 90 taxa of Harasmius (Tricholomataceae, 
Agari cales ) are known t o occur in North America with 38 of 
these, representing eight sections, being reported from 
the southern Appalachian Mountains (Desjardin, 1989) . 
While the majority of taxonomic works have treated alpha­
level characte r s (mac r o - and micr·omorphology) (Desjardin, 
1985, 1986, 1989; Desjardin and Petersen, 1989a, 1989b, 
1989c; Gilliam, 1973, 197 5, 1976), studies on cu ltural 
characterist ics (Arnold, 1935; Desjardin, 1990) and 
pheno lox ida se production (Marr, 1979; Desjardin, 1990) 
have also been produced. To date, few studies have 
extensively analyze d mating behavior in the genus. 
Relatively detailed reports on Marasmius oreades (Burnett 
and Evans, 1966; Mallet and Har rison, 1988), Maras rni us 
elongatipes ( = M. pyrrhocephalus; Arnold, 1935), and 
Marasmius lirnosus (Larnoure, 1957) have been made, while 
many studies listed in Lamoure 1 s ( 1989) checklist of 
information on mating tests in the Agaricales have merely 
listed mating system type with no further i nformation on 
collect ion deposit ion, unusual culture morphologies, or 
designation of tester strains. 
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Previous data suggested variability of mating 
systems within Harasmius, but with few species analyzed, 
resultant data, until now, have not been useful i n 
systematic schemes. With the work by Desjardin (1989) 
providing a morphota xonomic foundation for Marasmius in 
t he southern Appalachian Mountains, it seemed o pportune 
and i nteresting t o obtain information on individual 
species • mating systems as well as to test generally 
a ccepted i nfrage ne ri c outlines. 

MATERIALS AND KKTIIODS 

COLLEcriONS - A ma j o r part of t hi s research included 
extensive fieldwork throughout the s outhern Appalach ian 
Mountains to collect living basidiomes f r om which 
monokaryon isolates were obtained . All collections were 
identified using keys by Desjardin (!989). Most 
collections were deposited in t he Universi ty of Tennessee 
Fungus Herbarium (TENN) a nd tester strains of most 
collections (collection number i n boldface below) have 
been deposited at ATCC. 

CUL11JRK PREPARATION - Collect i on of spores a nd subsequen t 
singl e - spo re isolation was achieved by suspending the 
s pore-bearing po r tion of a fres h basidiome from t he inside 
cover o f a tilted sterile Petri dish (to all ow for greater 
spore dispersal) containing malt extract agar (MEA; 1.5% 
Difco malt extract, 2 . 07. Difco bacto-agar, 1 L distilled 
water). When a spore print became barely visible, the 
basidiome t i ssue was removed, and Pe tri dishe s were 
inspected daily fo r spo r e germination . 

Spor e germination was detected us ing a dissecting 
microscope with substage illumination. After spor es 
germinated, single germlings we re harvested and 
transfer red t o ind ividual Petri plates where they were 
al lowed to g r ow to approximately 10- 15 mm diam . These 
monokaryon cultures were subcultured to: 1) slan ted MEA 
culture tubes and stored at 4°C for short-term storage; 
and 2) sterile v ials (4 ml c ap . ) containing lOX g l ycerol 
and placed at - 70°C fo r long- ter m sto rage. 

DETERIUNATION 01' HATING SYSTI!HS (SKLI'-CROSSES} -
Honokaryons from a sing l e collection were c r ossed in all 
possible combinations . Mycelia l p lugs were placed on MEA 
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approximately 6-7 mm apart. Isolates crossed against 
themselves served as controls. Matings were allowed to 
grow for one to several weeks after a contact zone was 
established, to allow differentiation of contact zone 
morphologies. Matings were examined microscopically for 
the presence of clamp connections (presumptive evidence of 
a compatible mating) or their absence (incompatible 
mating). In most cases , clamp connections were readily 
observed directly at 250X on hyphae at the agar surface. 
In some cases , when clamps were small or appeared 
incomplete ("false clamps"), a small plug of contact zone 
hyphae and agar was removed , stained with phloxine, and 
viewed at high magnification (600X). Presence or absence 
of clamp connection s was noted at the periphery of each 
mated colony to assess if possible nuclear migration 
occurred away from the contact zone . Tester strains 
(tester spores) of each mating type were chosen on the 
basis of mating type, relatively fast growth rate, and 
ability to form abundant clamp connections with compatible 
mating types . Under individual taxa summarized below, 
tester strains are denoted by an (*) next to the strain 
number. 

RESULTS 

Section A.LLIACEI 

MARASHIUS PYRRHOCSPHALUS Berk. 

Hating system : Tetrapolar (bifactorial) 

Isolate mating type assignment: ASH 6147 - A1B1 : 11)'(; 
A2B2 : 2, 6, 7, 13*; A2B1 : 1, 5, 8, 9, 10*; A1B2 : 3 , 
lli*. TI!NN 48759 - A1B1 : 5* , 6; A2B2 : 3", 1; A2B1 : 8, 
4, 9*, 2; A1B2 : 7 and 10*. TI!NN 48760 - A1B1 : 5, 3*; 
A2B2 : 9*, 2; A2B1: 4, 10*; A1B2 : 1, 6*, 7, 8 . TJ!NN 
48752 - A1B1 : 1*, 3, 8; AzBz: 2*, 4, 5, 6; A2B1 : 9*; 
A1B2 : 7*, 10. 

Comments : Nuclear migration was reciprocal. Colonies of 
compatible matings formed a very distinctive "heart 
shaped" area of white, appressed hyphae surrounded by 
c innamon-brown aerial hyphae . "Flat" and "barrage" 
morphologies were distinctive. 
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Specimens utilized: Illinois, Jackson Co., Touch of Nature 
Reserve, 20.X.89, coll. RHP, det. RHP, field no. ASM 6147 
(EIU no. 6147); North Carolina, Macon Co., Bull Pen Rd., 
vic. Slick Rock, 6.VI.89, coll. SAG, det. SAG, field no. 
1992 (TENN no. 48759); North Carolina, Swain Co., GSMNP, 
Kephart Prong Trail, 8. VI. 89, coll. SAG, det. SAG, field 
no. 1999 (TENN no. 48760) ; North Carolina , Macon Co., 
Highlands Biological Station, nature trail, 9. VI. 89, call. 
SAG, det. SAG, field no. 2711 (TENN no. 48752). 

Section ANDROSACEI 

MARASMIUS ANDROSACEUS (L.: Fr.) Fries 

Ma t ing system: Tetrapolar (bifactorial). 

Isolate mating type assignment: TKNN no . 48757 - A1 B1 : 
5, 6*, 10; A2B2 : 4*, II, 12; A2B1 : 2*; A1B2 : 1*, 7, 14. 

Comments: Nuclear migration was reciprocal: no distinct 
contact zone morphology was noted. 

Specimen utilized: North Carol i na, Macon Co., Blue Valley, 
vic. Forest Rd. 79, 9.VI.89, coll. SAG, det. SAG, field 
no. 2705 ( TENN no. 48757). 

Section EPIPHYLLI 

MARASMIUS FELIX Morgan 

Mating type: Tetrapolar (bifactorial) 

Isolate mating type assignment: ASH 6148 - A1 s1: 1, 4*, 
II; A2B2 : 7, 12'; A2B1 : 2, 5*; A1B2 : 3, 6*, 8, 9, 10. 

Comments: Nuclear migration was reciprocal . "Flat11 and 
11 barrage" reactions were readily visible but were most 
apparent when viewing colony reverse. 

Spec imen utilized: Illinois, Jackson Co., Touch of Nature 
Reserve, 20.X.90, coll. ASM, field no. 6148, (EIU no . 
6148) 0 
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Section MARASMIUS 

MARASMIUS ROTULA (Scop .: Fr . ) Fries 

Mating system: Te t rapolar (bifactorial) 

Isolate mating type assignment: TENN 48352 - A1B1 : 1*, 
3, 6; A2B2 : 2*, 5; A2B1 : 7*, 8; A1B2 : 4*, 9. TENN 48535 
- A1B1 : 1, 8*, 10; A2B2 : 3*, 5; A2B1 : 4, 7, and 9*; 
Al s2 : not represented ~n the sample. TENN 48461 - A1 s1 : 
3, 6; A2B2 : 1, 5, 10•; A2B1 : 2, 8, 9, 11; A1B2 : 4, 
12* ; A2s2 + A2B1 : 7 (see commentary). TENN 487 53 - A 1 s1 : 
2*, 8, 10; A2B2 : 1 , 6*, 7; A2B1 : 4 , 11*; were, A1B2 : 
3*; A1B1 + A2B1: 5 (see commentary). TENN 48751 - A181 : 
1, 7*; A2B2 : 2, 4, 5*; A2B1 : 3, 6, 8*; A1B2 : 9, 10*. 

Comments: Nuclear migration was reciprocal~ with the 
exception of TENN 48535, in which clamp connections were 
restricted to the contact zone. Only t hree mating types 
were retrieved from TENN 48535 . Incompatible matings 
clearly exhibited "flat" and "barrage" reactions. Fluffy 
to cottony pe ripheral hyphae usually were indicative of 
compatible matings. Isolate 48461:7 and 48753:5 were each 
compatible with two other mating types: it is believed 
that two hemicompatible spores were initially isolated . 

Specimens utilized: Georgia , Rabun Co. , vic. Double 
Bridges, 1.5 mi. from Rt. 28, 24.VIII.89, coll. RHP, det. 
RHP, field no. 2080 (TENN no. 48461); North Carolina, 
Macon Co., Bull Pen Rd. , vic. Slick Rock , 2l.VI.89, coll. 
RHP , det. RHP, field no. 1809 (TENN no. 48352); North 
Carolina, Macon Co., Otto, Coweeta Hydrologic Lab , Shope 
Creek Rd., 22.VI.89, coll. RHP, det. RHP, fie l d no. 1816 
(TENN no. 48535); North Carolina, Macon Co., Forest 
Service Rd. 1.5 miles from Shortoff Baptist Church , 
l.VII.89, co l!. SAG, det. SAG, field no . 2760 (TENN no. 
48751); Tennessee , Blount Co., GSMNP, Chimney Tops 
trailhead, 27 . VI.89, coll. SAG, det. SAG , field no. 2726 
(TENN no. 48753). 

Sect ion GLOBULARES 

MARASMIUS CYSTIDIOSUS (Smith & Hesler) Gilliam 

Mating system : Bipolar (unifactorial) 
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Isolate mating type assignment: TENN 48754 - A1: 1, 2* , 
4, 5, 8, 10 ; A2 : 3 , 6, 7 , 9*, 11, 12. 

Comments: Nuclear migration was variable: no distinct 
con tact zone morphology was noted. 

Specimen util ized: North Carolina, Macon Co ., Coweeta 
Hydrologic Lab, vic . 1.5 mi. f r om lab on Shope Creek Rd., 
l.VII.90, coll. SAG, det. OED, field no. 2756 (TENN 
48754). 

MARASMIUS DECIPIENS Halling , Desjardin, and Tish 

Mating system: Bipolar (unifactorial) 

Isolate mat ing type assignment: TENN 48755 - A1 : 
4, 5, 10, 12, and 13; A2 : 7*, 9, 11. TENN 48756 
I, 5, 8*, II; A2 : 2, 6, 9, 
10*. 

Comments: Clamp connections were mostly restricted to the 
contact zone. Many matings showed sparse, scattered 
clamps in the contact zone. Crosses performed on 1. 57. MEA 
produced no discernably patterned grids but crossess on 
0.5~ HEA showed clear bipolar patterns. 

Specimens utilized: Tennessee, Blount Co., GSMNP, vic . 
Chimney Tops trailhead, 27. VI. 89, coll. SAG, det. DED, 
field no. 2722 (TENN no. 48755) ; North Carolina, Haywood 
Co., Cataloochee cove, 30.VI.89, call. SAG, det. OED, 
field no. 2731 (TENN no. 48756). 

MARIISMIUS NIGRODISCUS (Pk.) Halling 

Mating system: Bipo lar (unifactorial) 

Isolate mating type assignments: TENN 48829 - A1 : 1 , 4* , 
6, 11; A2 : 2 ~, 3, 5, 7, 8, 9, 10, 12. 

Comments : Clamp connections were restricted to the zone 
of contac t . No distinct contact zone morphology was 
noted. Crosses performed on 1.5% MEA produced no 
discernably patterned grids, but crosses on 0 . 5% MEA 
exhi bited clear bipolar patterns. 
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Specimen utilized: Tennessee, Knox Co. , Knoxville, 
University of Tennessee campus, 2l.VI.89., col!. OED, det. 
DED, field no . 4913 (TENN no. 48829). 

MARASHIUS OREADBS (Bolt. : Fr. ) Fries 

Mating system : Bipolar (unifactorial) 

Isolate mat ing type assignment: TI!NN 48827 - A1 : 3, 6, 
7*, 15, 16, 17; A2 : 2, 8, 11*, 12, n, 14. 

Comments: Nuclear migration was reciprocal: no distinct 
contact zone morphology was noted. 

Specimen ut ilized: New York, Cortland Co . , Rt. 281, v i c. 
St. Mary's Cemetary, 18.X.89 , call. TJB, det. TJB, field 
no. TJB 6314 (TENN no. 48827). 

HARASMIUS STRICTI PBS ( Pk.) Singer 

Mating system: Heterothallic 

Isolate mating type assignment : 
time 

Inconclusive at this 

Comments: No discernable mating patterns were observed. 
Matings were read weekly for four weeks; mating data 
remained consistent at all reading times. 

Specimen utilized: Illinois, Jackson Co., Touch of Nature 
Reserve, 2l.X.89, call. RHP, fie l d no. 2427 (TENN no . 
48761). 

Section SICCI Series HAEMATOCEPHALI 

HARASHIUS FWRIDANUS Murrill 

Hating system: Bipolar (unifactorial) 

Isolate mating t ype assignment: ASH 5707 - A1 : 1, 2*, 3 . 
4, 5, 6, 8, 9; A2 : 7, 10*, 11, 12 . 

Conunents: Nuclear migration was variable, some crosses 
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formed clamp connections which seemed restricted to the 
contact zone while others exhibited reciprocal migration. 

Specimen utilized: Illinois, Douglas Co., Walnut Pt. State 
Park, 13.VII.89, coll. ASH, det. ASH, field no. ASH 5707 
(EIU no . 5707) . 

HARASMIUS PULCHERRIPES Peck 

Hating system: Bipolar (unifactorial) 

Isolate mating type assignment: TKNN 48758 - A1 : 1, 2, 
3, 4, 5* , 8 ; A2 : 6, 9*. TENN 48750 - A1 : 2*, 3, 4, 6, 
7; A2 : I, 5*, 8, 9, 10, 11. 

Comments: No distinct contact zone mo rphology was noted. 
Analysis of clamp connections requ ired high magnification 
(600X) . 

Specimens utilized: Georgia , Rabun Co., vic. Warwoman 
Dell Picnic Area, 18 . VI I.89, call. SAG, det . SAG, field 
no . 2779 (TENN no. 48750); Tennessee , Blount Co., GSMNP, 
mi. past Park Visitors 1 center, 1. VIII. 89, call. SAG, det. 
SAG, field no. 2127 (TENN no. 48758). 

MARASMIUS SICCUS (Schw.) Fries 

Hating system: Bipolar (unifactorial) 

Isolate mating type assignment: TENN 48828 - A1 : 
3, 7, 8, 13, 15; A2 : 4*, 5, 6, 9, 10, II, 12, 14. 
4956 - A1 : I, 4 , 5*, 7, 9, 10; A2 : 2, 3*, 6, 8. 

I, 2*, 
DED 

Comments: No distinct contact zone morphology was noted. 
Observation of clamp connection s required high 
magnification (600X). 

Specimens utilized : North Ca r olina, Haywood Co., Harmon 
Den, 18 . IX.88, call. DED, det. DED , field no. DED 4714 
(TENN no . 48828); Ohio, Loraine Co., 8 mi. west of 
Oberlin, vic. Girl Scout Camp, ll. IX.89, coli. OED, det. 
DED, field no. OED 4956 (SFSU). 



Series LEONINI 

MARASHIUS FULVOFERRUGINEUS Gilliam 

Mating system: Bipolar (unifactorial) 

Isolate mating type assignment: TENN 4846'• - A1 : 2, 3, 
5* , 7 , n. 18; A2 : 6, 9•, 10, 19 . 

Comments: Nuclear.- migration was reciprocal. 

Specimen utilized: Georgia, Rabun Co., Warwoman Dell 
Picnic Area , 28.VIII.89, coll. RHP, det. RHP, field no. 
2099 (TENN no. 48464) . 

DISCUSSION 
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The thirteen species studied represented six sections 
of Marasmius. Eight species were bipolar, four 
tetrapolar, and one inconclusive (Table I). When mating 
system data from this study as well as those from previous 
reports are compared to t he infrageneric system in 
Desjardin's (1989) regional flora, mating system types 
appear remarkably consistent at the sectional level. 
Unde rstanding that the infrasectional sampling sizes were 
extremely low, the conclusions below nevertheless seem 
warranted. 

Section Alliacei was represented in this study by M. 
pyrrhocephalus (4 collections), which was f ound to be 
tetrapolar. Other taxa in this section also have been 
shown to be tetrapolar; KUhner ( 1945), Piroard ( 1956), 
Terra (1953), and Yen (1950c,d) for M. scorodonius (Fr.: 
Fr.) Fr.; Piroard (1956), Terra (1959), and Yen (1950 a,b) 
f orM. alliaceus (Jacq.: Fr.) Fr . ; and Lamoure (1989) for 
H. epidryas Kuhner. Bastouill (1977) and Viale (1961) 
found M. prasiomus (Fr.: Fr . ) Fr. to be heterothallic but 
did not indicate a specific mating system. The section , 
thus far, seems consistently tetrapolar. 

In section Androsacei , only M. androsaceus was 
obtained in single-spore culture . It was found to be 
tetrapolar, supporting previous reports by Piroard 
(1956) , Terra (1953), and Yen (1950a,b,d). Because it is 
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TABLE I 

MATING SYSTEMS OF MARASMIUS TAXA1 

SECTION 

SI!CTI ON JILLIJICEI 

M. pyrrhocephalus (nos. 2419, 1992, 
1999 , 2711) 

SI!CTI ON ltNDROSACEUS 

M. androsaceus (no . 2705) 

SI!CTI ON BPIPRYLLI 

M. felix (s. n.) 

SI!CTI ON lfliRASIIIUS 

M. rotula (nos. 1809, 1816, 
2080, 2726 , 2760) 

SI!CTION GWBULAIIBS 

M. cystidiosus (no. 2756) 
M. decipiens (nos. 2722, 2731) 
M. nigrodiscus (no . 4913) 
M. oreades (no. 6314) 
M. strictipes (no. 2427 

S I!CTION SICCI 

M. floridanus (no. 5707) 
M. siccus (nos. 4714, 4956) 
M. pulcherripes (nos. 2127, 2779) 
M. fulvoferrugineus (no. 2099) 

MATING SYSTEM 

tetrapolar 

tetrapolar 

tetrapolar 

tetrapolar 

bipolar 
bipolar 
bipolar 
bipolar 
i nconclus ive 

bipola r 
bipolar 
bipolar 
bipolar 

1 collection field numbers in parenthesi s 



the on ly species in the section whose mating system is 
known, mating s ystem analysis of other species in this 
section is necessary before conclusions can be drawn on 
sectional mating system consistency. 
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In ou r cultured collections, section Epiphylli was 
represented by M. felix , which was tetrapolar. Terra 
(1953) and Yen (1950a,b,d) found the same system i n II. 
epiphyllus (Pers.: Fr.) Fr. Marasmius tremulae Vel., 
conversely, has been reported as haploid parthe noge netic 
by KUhner (1947) and Lamoure (1958). 

From limited data, sect i on Marasmius seems to be 
predominately t etrapola r. Marasmius rotula (5 
collections) was found to be tetrapolar, agreeing with 
Terra (1953 ) and Yen (1950b,d). Moreover, Lamoure (1960, 
1989) reported the European taxa 11 . bulliardii Que!. and 
M. limosus Baud. & Quel. as tetrapolar. 

Mating systems of five species in sect. Globulares 
were analyzed i n this study. Mara smius decipiens, M. 
nigrodiscus , M. cystidiosus, and M. oreades were all found 
to be governed by bi polar mating systems, while M. 
strictipes r emains unresolved at this time. Conversely, 
Armand (1962), Oddoux (1957), and Terra (1959) sited a 
tetrapolar mat ing system for H. collinus (Scop.: Fr.) 
Sing . , inconsisten t with our mat i ng system data on this 
s ection . Data on a bipolar mating system for M. oreades 
a r e i n agree ment with Mallet and Harrison (1988) and 
Burnett and Evans (1966). 

Taxa of section Globulares seem to differ 
physiologically from those in o ther studied sections of 
Marasmi us. When self-crosses of some taxa of this section 
(Marasmius decipiens , M. nigrodiscus, and M. str ictipes) 
were performed on 1. 5% malt extract agar, compatible 
cr osses were unpatterned and less common than i n crosses 
on 0. 5% mal t extract agar. I t appeared that some sexually 
compatible monokaryons were reluctant to d i karyotize on 
the h igher nutrient medium. Exceptions to these 
observations were M. oreades and H . cystidiosus, which 
dika r yotized i n conclusive patterns on both med i a, and H . 
strictipes wh ich produced no patterned mating react ions on 
both media. 

In section Sicci, mating systems of taxa f rom two 
series, Haematocephali and Leonini , were elucidated. In 
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series Haematocephali , M. floridanus, H. siccu s , and H. 
pulcherripes were a ll found to be bipolar . Marasmi u s 
ful voferrugineus, of ser ies Leonini , also was found to be 
bipol ar. Armand (1962) and Vandendries ( 1936) found H. 
cohaerens (Pers.: Fr.) Fr . , a me mber of sec tion Sicci 
series Spinulosi , also to be bipolar, i ndic ating 
consistent bipolar mating behavior throughout section 
Sicci . 

Marasmi us s ullivantii (sect. Sicci, ser. 
Haematocephali) was collected but s u bsequent "monos pore" 
isolates were all c l amped. Suspecting that basidiospores 
could be binucleate and the s pecies amphithallic , spores 
of dr ied s pec imens we re examined using epifluorescence 
microscopy and the nuclear f l ourescent s ta i n DAPI (4' -6-
diamidino- 2 - phenylindole) . Spores appeared to contain one 
nucleus, but many spo res seemed closely associated wi t h o r 
attached to one another. This spore adhesion may have 
caused multiple spores to be harvested during single-spore 
isolation attempts . 

While t hese data i ndicate heterogeneous mating 
systems i n Marasmius, Mycena (KUhner, 1938) has also been 
s hown to posses several mat i ng s ystem types. Other 
limited data on wh ite-spored agarics i ndicate homogeneous 
mat i ng system types at the generic level, wi t h Collybia 
(Arnold, 1935 ; Chu, 1950; Vilgalys a nd Miller , 1983, 
1987) , and Mara smiellus (Gordon, unpub. data ) appearing 
cons istently tetrapolar . Limi ted data on Xerula (Redhead , 
et al ., 1987, Petersen, unpub. data) and Hohenbuehelia 
(Thorn and Barron, 1986; Petersen, unpu b . data) indicate 
consistent bipolar ma ting sy tems . 

Our data for Marasmius i ndicate a probability that 
genes controlling mating system type act sepa r atel y f r om 
t hose governing mo rphological charac ters, especially those 
defining generic parameters. Impl icit in this hypothesis 
is the followi ng dichotomy: either 1) divergence of 
compatibility s ys tems ( bi polar > tet r a polar; tetrapolar > 
bipolar) occurred mo re than once after stabilization 
o f morphological infrageneric diagnostic cha racters; o r 2) 
wi t hin a coherent group governed by a single mating s ystem 
(i. e. bipolar; tetrapolar), morphologically divergent 
groups evo l ved. Sections Al liacei , Epiphylli, 
and Globulares exhibit a palis ade pile ipellis of non­
setulose clavate cells ( Desjard i n, 1989; Singer, 1986). 
Our data indicate t hat t wo of t hese sections, All iacei and 
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Epiphyll i are tetrapolar, while section Globulares appears 
bipolar. Likewise, sections Harasmius and Sicci are 
character ized by pileipelli containing setulose elements 
(broom cells) (Desjardin , 1989; Singer, 1986). Of these, 
section Marasmius appears tetrapolar while section Sicci 
is bipolar. To cluster sexually like sections would 
require extraction of two morphologically dissimilar 
sections (Globulares, Sicci) from groups to which they are 
typically thought to belong (Desjardin, 1989; Singer, 
1986) . In sununary, either the morphogenus is "natural," 
in which case mating systems have evolved more than once 
within the morphogenus, or i f mating systems are used to 
diagnose gener ic units (= biogenus), then a multiplicity 
of morphogeneric units must be defined . 

Because mating systems of only a few congeneri c taxa 
have been analyzed, data from which to infer evolutionary 
relationships and positions relative to mating system 
analysis are still in an early state . 
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ABSTRACT. Six new sections of genus~ Lib. 
(Sect . I. Discosia , Sect . II.~ Vanev, sect. nov ., 
Sect . III. Clypeata Vanev , sect . nov ., Sect . IV .~ 

Vanev , sect . nov . , Sect . V. Strobilina Vanev, sect . nov ., 
Sect . VI. Poikilomer a Vanev, sect . nov . ) are delimited on 
the basis of some mor phologic characters: number of septa , 
relative length of the 2 middle conidial cells and diffe ­
rent points of origin of the conidial appendages . The new 
sections are described and illustrated . 

Genus~ Lib . was described by Libert in 
1837 with 2 original species: D. faginea Lib . and~­

bilina Lib . From the diagnosis it is evident that the 
author wrongly refers the new genu a to class Ascomycetes : 
11 Char . gen . Peritheciurr. innatu.m scutiforroe ostiolo perfo­
ratt~ obtegcns ascida fusiformia utrinque in productionem 
filiforn.em protcmsa , sporidii s globosis11

• 

Later De Notari s ( 1649 ) described 4 new speci es of 
genus Discosia: D. vagans De Not ., D. ouercicola De Not ., 
D. smilacina De lfot . and D, clvpeata De Not . 

Fries ( 1849 ) suggests the combination D. artocreas 
(Tode)Fr ., tranafering the species Sphaer ia artocreas To ­
de , descri bed by Tode (1791) , to genus Discosia . At pre­
sent , the came species is fixed as a lectotype of the ge ­
nus (Vanev , i n press) 

On the basis of detailed investigations on the 
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morphologi cal peculiariti es of s ome speci es from that ge ­
nua, Fre senius (1 052 ) find s out that the sporidia mentio ­
ned in the ori ginal description of the genus by Libert 
(1 . c . ) are oil dr ops, while the conidia pr oper ha ve been 
wrongly regis t ered as ascuses . Genus Discosia , therefore , 
should be excluded from class Ascomycetes and r efer ed to 
the imperfect fungi . 

Lat er, a ser ies of inve stigators define and desc­
ribe a huge number of new taxa , as a r esult of which more 
than 80 species , vari e ties and forms are known to be wi ­

thin the limits of that genu s nowadays ( Berkeley 1874 , 
Cavara 1C89 , Edwards 1972 , Gerard 1873 , Heald 1909 , Hol ­
!Os 1907 , Kal ani 1966 , Lacy 1958 , t-lorgan - Jones 1964 , Peck 
1893 , Petr ak 1951, Saccardo 1884 , 1892 , 1895 , 1906 , Tehon 
193 3 , Tilak & Viswanathan 1959 , Vanev 1982 , etc . ) . 

The mor phologi cal similarity among t he r epresenta­
t ives o:f tha t genus , together wi.th the l ack of accurat e 
t a..xonomic cr iter ia for their differentiation are the ba ­

sic reasons :for the presence of a great nu,,fl>cr oi· apccieE> 
whose nor phological differentiation is either difficult , 
or i n:IlO Ssiblc . 

1-~olloHint:., th~.: established traditions in the clas­
sification of the i mperfect fungi , the invcstic;atoro ho.ve 
described o. number of nevr species above all on a phyoio ­
lor;i cal principl e : on the baf:iis of the plants , upon which 
tilcy have been originally register ed , with the ta-""<a , new­
ly differ entiated \11th respect to noL:enclatt.:.r e , beine; 
linl<ed most often either \oJi t h the name of the genus , or 

with the opecies epithet o the hoot- plant (D. pini Heald 
D. r hododendri Speschnev , D. pl at:mi Otth , etc . ) . 

Genus Di s cosia unite s both saprophytes and typical 
parasites . In our investieations it was established, that 
many of t he taxa descr ibed ar e not firmly a~tached to a 
definit subztratc , ther efor e it is both gr oundless and 
\"Jrong to i solate separ ate , independent units out them . 

Differentiating t ht;! in.frageneric t axa , the inves­
tigators have been working so f ar on the basis of some 
morphologi cal features having unequal t axonomi c value , 
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for example : while the morphological features o:f t he co ­
nidia are caracterizcd with a r elative stability, their 
application i n the differentiation of the individual taxa 
being perfectly r easonable , such f eatures as size, shape 
and location of the pycnidia (frequently used so far) are 
r ather variable, possessing an insignificant value in the 
genus classification . 

One characteristic pecul i arity in the systematics 
of genus Diacosia is the presena of the collective speci­
es D. artocr eas ( Tode ) Fr . Quite a number· of investiga­
tors , not being a ble to r efer this or that species t o t he 
ones already described in the zenus, have made 11 ue e11 of 
the collecti ve speci es . In the mycological her baria all 
over the world a huge number of specimens are deposited , 
defined as D. artocreas . 

Revising more than 2500 specimens from genus ~­
co sin , deposi t ed i n 36 ~o~o·ell -l<:nown mycological her baria 
all over the world , we est ablished that almost 1/ 3 of 

them are kept under the name of D. artocreas . 
The taxonomi c !:cheme of the genu s existi ng u p to 

now , based pr edomi nantl y on a physiological principle 
( attachment to a definite plant substrate) , has obvious­
ly not satisfied some o~ the n~cotaxonomists , who devosi­
t ed the materials they had coll ected , as unidentified 
(sub Discosia sp . ) , or refer red them to t he collective 
species D. artocreas . 

Some of the investieators ~ave tried to breW< the 
tradi tion l ooking ~or other fcnturca , mostly morphologi­
cal ones , to differentiate the individual species . Frese­
nius ( l .c. ) took notice in his day , both of t he diff eren­
ces in the location of t he septa in the conidia and of 
the formation of the coni dial appendages i n various spe ­
cies of genus Discosia. Evolving his t heory , a century 
lat er, NorGan- Jones ( l .c . ) tried to differentiate 5 spe ­
cies (D. strobi lina Lib., D. Ueflectcns Sacc . , D. inae­
qualis (Tehon & Stout ) Norgan- Jones , D. violae ~& 
~s) f-1organ - Jones , , D. pini Heal d) !'rom D. artocreas 
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on the basis of the conidial appendages ' location . 
The I ndian investigator s Subramanian & Chandra­

Reddy (1974) have studied some specimens from t hat genus 
finding out a high degr ee of stability in su ch morpholo ­
gical f eatures as the location of conidial s epta and the 
exact place of formation of the conidial appendages . On 

those gr ounds, the above - ment i oned author s have differen­
tiated 7 species , dividing t hem into 4 gr oups . One i mpor ­
tant flaw in Subramanian & Chandra- Reddy ' s work is t he 

extremely limited number of type specimens (just 5 ) they 
studied, which pr evented them f r om taking a.ny important 
taxonomi c decisions . 

florgan-Jone s (l. c . ) and Sutton (1980 ) have sugges­
ted for ~'s genus characterization and f or the 

differentiation of the species to have in mi nd , first of 
all, the conidiogencsia and the morphology of the coni ­
diogenous apparatus . 

Notwithstandi ng some attempts at a new approach 
the species• differentiation wi thin the limits of genus 
~. no moder n classification scheme of that genus 
has been elabor ated so far, and , as Sutton (l .c . ) says 
the question about the infrageneric s tructure of genus 
Di scosia is sti ll open . 

A prime tasl~ , facing us when r evising that genus 
t axonomically was to determine the species conception and 
to select the mo s t appropr iate taxonomic criteria . 

As the base of the classification s cheme we ela­
borated , we ac cepted the mor phological pri nciple to be 
the basic one , differ entiating the infrageneric taxa pre ­
dominantly on t he basis bot of the conidial morphol ogy 
and the conidiogenous apparatus structure . Studying a 
huge number of specimens , originat i ng fro~ various parts 
of the world , 'ti C found out that t he cost constant featu ­
res possessing a high taxonomic value are the f ollowing : 
t he size , the shape and the colour of the conidia ; the 
locati on of the conidial septa and appendages , together 
with the size and shape of the conidiogenous cells . Due 
to their variability , the ~orphological peculiari ties 
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of the pycnidia are only of a tentative character . 
The location of the conidial septa , determini ng the 

size of the conidial cells , is quite a characteri s tic 
mor phological feature with a considerable taxonomic value . 
The conidia of all specimens we studied have 3 transverse 
septa each (only in D. poikilomert and D. baarnensis. 

their number is 4 ) , dividing t hem into 4 cells . In the 
~recess of the study , ; types of location of the middle 
septum in the conidium werw found out : 1. Located at an 
equal distance from the 2 end septa , that leadi ng to a 
relatively equal length of the 2 mi ddle cell s ( C2=c3). 2. 
Located nearer to the apex , when the middl e cell adjacent 
t o the base of the conidium is longer than t he middle 
cell adjacent to the apex ( C2> C3) . 3 . Located nearer to 
the base, when the middle cell adjacent to the apex of 
the conidiut'l is longer than the other middle ce l l adja­
cent to the base (c2< c3 ) • 

A definite type of location of the middl e coni dial 
septum iecharacteristic for each of the studied speci­
mens , t hat allow.lng for their a.J.location int o 3 groups on 

the base of that featu r e . Greatest in number is the 
group of specimens with conidia of the second type , spe­
cimens \d th conidia of the third type being observed qui­

te rarely. 
T,.,.o types of .formation of the conidial appendages 

were observed : 1. On the very margin of the conidium just 
next t o t he apex and to the base . 2 . Considerably nearer 
t o the middle of the conidium , next to the 2 end septa. 

It is important from a taxonomic point of view, 
that one of the two types of formation of the conidial 
appendages is characteristic fo r each specimen , t hat 
allowing fo r allocation of the studied specimens into 2 
groups on the base of that feature . 

A characteristic peculiarity of t he conidi a of all 

specimens , belonging to genus ~' is their hav ing 
a roW1ded apex and a truncate base , that eliminating all 

difficulties in defining the basal and the apical cells 
in the studied conidia . 
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Accepting Subramanian and Chandra- Reddy ' s idea 
h ow to group the taxa within the l i mits o~ the genus Dis­
cosia on the base of the location of the conidial septa 
and appendages , we delimited the following 6 sections : 

Section I. ~· Conidia quadricellularia ; 
semper longi or ' cel lula media , vi cina basi s , quam cellula 
media , vicina apicis; appendices proxime apicem basimque 
conidii fo rmantur. 

Typua : Diacosia artocreas ( Tode) Fr. 
The conidia 4- celled ; the middl e cell, adjacent 

t o t he base , always longer than the middl e cell , adjacent 
to the apex ; the appendages ari s ing just next to the apex 
and t o the base of the conidium (Fi g . 1) . 

Section II. ~ Vanev , sect . nov . Conidia 
qu a dricellularia ; duae cellulae mediae fer e aequilongae ; 
appendi ces proxi me api cem pasimque coni dii formantur . 

Typus : Di s cosi a laurina Ca:l d . 

The conidia 4-celled ; the t wo middl e cell s al ­
most equal in length ; the appendages ari sing just next to 
the apex and t o the base of t he conidium (Fi g . 2.) . 

Section III . ~ Vanev , sect . nov . Conidia 
quadricellularia; semper brevior cellula media , vicina 
basis , quam cellula media, vi ci na a picis ; appendices pr o­
x i me apicem basimque conidii formantur . 

Typus : Discosia cl ypeata De Not . 
The coni dia 4 - ce l led; the middle cell , adjacent 

to t he base always shorter than the middl e cell , ad jacent 
to the apex ; the appendages arising just next to the apex 
and to the base of the conidium (Fi g . 3) . 

Section I V. LI BERTI A Vanev, sect . nov. Conidi a 
quadri cellulari a ; duae cellulae mediae !er e aequilongae; 
appendices pr oxime duo s epta extrema formantur. 

Ty pu s : Discosia pyri Koschkelova 
The conidia 4 - cel l ed ; the two middl e cells al­

most equal in l ength ; the appendages arising next to t he 
two end septa (Fig . ~) . 

Section V, STROBILIN A Vanev , Sect . nov . Conidia 
quadricellularia ; semper longior cellula media , vicina 



basis, quam cellula media, vicina. a:picis; appendices 

pr oxime duo septa extrema formantur. 
Typus: Diecosia strobilina Lib . 

4• CELLED CONIDIA 5<ELLED 
CONIDIA 
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3 6 

C 2- middle conidial cell 
adjacent to t he base 

C 3- middle conidial cell 
adjacent to the apex 

A&B- exact position of 
t he conidial appen­
dages 

Figs . 1- 6 . Sections of genus~· 1. Section Dl.!­

cosia . 2. Sec tion Laur ina. 3 . Section Clypeata . 4 . Sec­
tion Libertia . 5 . Section Strobilina . 6 . S ection .~­

lomera. 

The conidia 4- celled; the middle cell, a djacent 
to t he base, always l onger than the middle cell , adja­
cent to the apex; the appendages arising next to the t ... ,o 

end septa (Fig. 5) . 
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Section VI. POIKILOf•1ERA Vanev, sect. nov . Conidia 

quinquecellularia; cellula media semper longissima, qUat ­
tuor cellulae reliquae fere aequilongae; appendices pro­
xime apicem basimque conidii formantur. 

Typus: D~scosia poikilomer a Fairman 
The conidia 5-cel led; the middle cell alway s the 

longest , t he other 4 ones almost equal in length ; the ap­
pendages arising just next to t he apex and to the base of 
the conidium (Fi g . 6) . 

The different i ation of the species within t he li ­
mi ts of each section is made on the base of the differ en­
c es in the morph ology of the conidia and of the conid.io­

genous cell s as well as the parasitism or t he saprophy­
tiem of the species . 

The comparative mor phol ogical studies we made on 
over 2500 herbarium specimens (among them more t han 90% 
of the t ype and original materials from t he taxa known up 

to now) we found out 31 goo d speci es , that must be refer­
r ed to genus ~· Twent y -eight taxa were excluded 
f r om the genus, 9 other s having an unidentified taxonomi ­

c al s tatus . 

ACK NO\'ILEIXiEt1ENTS 

This r esearch was carried out at the Centraalbu­

reau voor Schimm elcul tures , Baarn, The ne t her lands and 

w.as supported f i nancially f r om the International Agr icul ­

tural Centre, \·/ageningen. I wish to t hank the curator s of 
AMH, B, BP , BPI , BR, BUCl-1 , C, CUP, DAOM, E, FH , FI , G, 

GRAZ , ILLS , INI , K, KRAM , L, LE , LPS , r-1 , .NEB, NY, tfYS , O, 
P, PAV, PH , PR , S, SOM, UPS , W, \•IRSZ , Z for t he loan of 

the material e%amined . 

LITERATURE CITED 

Bexkeley, J . M. 1874. Notices of North American Fungi . 
Grevil lea 25: 6- 7. 



395 

Cavara, :F . 1889 . f·j a t eriau de Hy c ology l ombarde . Re v. 1-iy c . 

11 :1 90 . 
De not ari s, G. 18 4 9 . Sagi o d.i monografi a de l genere Di s ­

~· 1·1emorie Accad . Sci. Torino 10 :355 - 363 . 
Edwards , J . C . 1972 . Fungi ass ociat e d with r'iori bund Dran-

ches of ~ s pecies. Sydowi a 26 : 269 . 
Fr esenius, J . B . 18 52 . ilei trage zur f1y cologi e I : 66 pp . 

Fr ie s , E. r-1 . 1849 . Summa vegetabilium Sc andinava e 2:423 . 
Gerard , W. R . 1873 . ll ew species of :Fungi. Bull. Tor. Bot . 

Cl. 4:47 - 48 . 
Heal d, F . D. 1909 . A spe c i es of Di scosia on living bull 

Pine see dings . !·ly cologi a 1 : 2 15- 217 . 
Hollo's , L . 1907. Uj gombcik Ke cskemet vi d4k er 2d . Ann . Hi s ­

tor. tt,us . !fat . Hung . 5 :4 66- 467 . 

Kalani , I . K. 1966 . Discosia poonensis sp . nov . f r om In­
dia . Curr . Sc i . 16 :416-417 . 

Lacy , R. C. 1958 . Di scoaia tenzi ngi a new s pec i e s f r om 

Dar j eeling . Ind. Phytopath . 11 :82-84 . 
Li bert , M. A. 18 37 . Plantae Cry:ptogamae quae i n Arduenna 

collegi t . E"asc . IV : 345 , 346 . 
:-:or gan-J ones , G. 1964 . Taxonoi!l i C and bi ologi cal studies 

in t h e Coelomycet e s . Ph . D . Thesis. Univ . lf ot tin­

gharn . 
Peck , C. H. 1893 . Annual Report of the Stat e Botanist of 

t he St ate of Ne w Yor k 47 : 147 . 

Petrak , F . 1951 . Fung i Be l t ovi l l ense s . II . Sydowia 5 : 232 -

233 . 
Saccardo , r. A . 1884 . Syllo&e Fungo rum 3 : 653 - 657 . 

1892 . Sylloge Io'ungorum 10 : 426 - 427 . 

1895 . Sylloge Fung orum 11 : 557 . 
1906 . Sylloge Fung: orurn 18 : 434 . 

Subr amanian , C . V. & Chandra-Reddy , K. R . 197 4 . The genus 
Disc osia.I. Taxonomy . Kavaka 2:57-89 . 

Sutton , B . C . 1980. Th e Coelomycetes. C . M. I . Kew, Sur­

rey,England. 
Tehon , L . R. 1933. Para s i ti c Fungi of I l l i nois. Mycologi a 

25: 253 . 
Til ak , s . T . & Viswanathan, T. S . 1959 . Two new species 



396 

ot ~!rom Bombay, Curr. Sci. 28 :252 

Tode, H. J. 1791. Fungi Hecklenburgenses aelecti. Fasc. 

II : 20. 

Vanev, s. G. 1.982 . Diacosia baarnensi s ep . nov . Trans. 

Br. mycol. Soc. 79(3):569-571. 



MYC01'AXON 
Volume XLI, no. 2, pp. 397-405 July-Sep1ember 1991 

STUDIES IN THE GENUS CLADOSPORIUM SENSU LATO. IV. 
CONCERNING CLADOSPORIUM OXYSPORUM, A PLURIVOROUS, 

PREDOMINANTLY SAPROPHYTIC SPECIES IN WARM CLIMATES 

JOHN M. MCKEMY and GARETH MORGAN-JONES 

Department of Plant Pathology, College of Agriculture and Alabama 
Agricultu ral Experiment Station, Auburn University, Auburn, Alabama 36849 

ABSTRACT 

Cladosporium oxysporum Berk . & Curt., a species occur ring commonly in 
the tropics and subtropics on a wide range of herbaceous and woody substrates, 
is redescribed and illustrated from a number of collections , including its type. It 
has been isolated in culture and its characterist ics in vitro are also reported 
upon. 

INTRODUCTION 

Cladosporium oxysporum Berk. & Curt. was fi rst collected on dead 
leaves of a species of Passiflora L. in Cuba. The original description 
(Berkeley , 1868) reads as follows : "C. oxysporum B. & C. Soris pallidis 
olivaceis; floccis pallidis hie illic ramosis Jaevibus; sporis ex obovatis 
submetulae formibus. On dead leaves of P~ssiflor4 L. Spores .0006~.0003 inch 
long. " 

The same brief description was repeated verbatim by Saccardo (1886). but 
conidium length was given as 117~14 J.lm longis". Although, according to Ellis 
( 1971 ), the fungus is common and widespread in tropical regions on dead leaves 
and stems of herbaceous and woody plants , it remained inadequately 
characterized and desc ribed for over a century and the re appear to have been 
fe w records of its occurrence . No mention was made of it by de Vries (1952) in 
his studies on the genus Cladosporium Link. Surprisingly, no records of it were 
reported by some hyphomycetologists collecting extens ively in tropical or 
subtropical re_gions such as , for example, Subramanian (1971) and Mat sushi rna 
(1971; 1975) [and the latter author 's Matsushima Mycological Memoirs Nos. I 
through 6 (1980~1 989 )]. Both these authors encountered and described a number 
of CJ~dosporium species, but not C. oxysporum. 

The fungus is generally regarded to be a saprophyte, although Fisher 
( 1967) implicated it as the causal organism of a severe leaf- spot disease of 
young ci trus trees at a nursery in Polk County, Florida. Five species of citrus 
showed symptoms: Citrus ourontifolio (L.) Swingle, Citrus limon (L. ) N.L. 
Burm., Citrus paradisi Macfady, Citrus reticulata Blanco and Citrus ·sinensis 
(L. ) Osbeck. Leaf spots were super ficially similar to initial lesions on Citrus 
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caused by Cercospora citri-grisea F.E. Fisher and C. gigantea F.E. Fisher, 
(Fisher, 1961 ) . The latte r species is the causal organism of tar spot. 
Conidiophores of C. oxysporum [identified at the then Commonwealth 
Mycological Institute by C. Booth] were found on necrot ic tissue in tan to brown 
depressed areas bordered by a da rk brown, slightly raised margin on the leaves. 
T he fungus was not isolated in vitro and, s ince no inoculation experiments 
fulf illing Koch's postulates were conducted , it seems possible that C. oxysporum 
might have been a secondary invader on preexisting nec rotic lea f spots. judging 
by Fisher's account, however, this seems somewhat unlikely. No further report 
of this disease, to our knowledge, has been published; therefore, the rol e of C. 
oxysporum as a leaf- spot inducing fungus needs to be confirmed. 

In the nited States, during the past two decades, C. oxysporum has been 
reported from a number of different and diverse hosts, including Alnus. 
Bambuso , Citrus. He!ionthus and Pseudotsugo (Farr etol. 1989). Sherwood and 
Carroll ( 1974) found the fungus growin&, on twigs of old-growth Douglas fir 
[Pseudotsu~a menziessii (Mirb.) Francoj in Oregon dur ing a s tudy of fungal 
succession on needles and young twigs. Morgan-j ones (19n) reported its 
occurrence on leaves of Bambusa sp. in Alabama and Rossman and Lu (1980j 
reported isolating it from leaf sur faces of both red alde r [Alnus rubra Bong. 
and Douglas fi r seedl ings in western Oregon. Its occur rence in Oregon suggests 
that it might be more cosmopolitan in distribution than previously thought . 
Roberts el a/. (1986), in a study of fungi occu rri ng in achenes of sun flower 
[Helianthus annuus L.) from several production areas in Georgia, isolated C. 
oxysporum on one occasion from preharvest seed in a total sample of O\•er 
twenty eight thousand seeds plated onto aga r media. Other species of 
Cladosporium Link, particular ly C. c/adosporioides (Fres.) de Vries and C. 
cucumcrinum Ellis & Arth., occurred at much higher frequencies . Although 
considered to be common, C. oxysporum may not be as ubiquitous as some other 
species of the genus Cladosporium. 

Ell is ( 1971) provided a brief description of C. oxysporum, thereby making 
its characteri s tics , including its morphology, in vivo better known. No account of 
the fungus in culture was given except for mention of the fact that colonies on 
agar are cottony or loosely felted. It is interesting to note that all except one of 
the above ci ted records were published subsequent to Ellis' publication. lt is 
assumed that the identi fications made were correct. In our continuing efforts to 
provide modern, comprehensive accounts of Cladosporium species 
(Morgan-j ones and McKemy, 1990; McKemy and Morgan-j ones , 1990; 1991) , 
including characte r istics in vitro, a new descript ion together with illus trations of 
C. oxy sporum is published herein. These are based on several specimens from 
various localities, including its type from Cuba, and an isolate obtained from a 
partly decayed leaf of Lespedeza bicolor Turcz., collected in a greenhouse at 
Auburn University. Examination of the type has confi rmed the interpretation of 
the species by Ellis ( 1971) to be accurate. 

PLATE 1. Cladosporium oxysporum. A, 7-day-old colonies on PDA at 25C; B, 
enlargement of one of the same, illus trating sur face texture; C, conidiophore 
from cultu re on PDA showing characteri stic terminal extension above a fertile, 
swollen. conidiogenous portion; D, conidiophore from culture on PDA showing 
very sl ightly papi llate conidiogenous loci (one ind icated by a rrow); E. 
macronematous conidiophores f rom nature showing darkened conidial scars 
( indicated by ar rowheads); F, conidia from nature. 
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TAXONOMIC PART 

Cladosporium oxysporum Berk. & Curt.,] . Linn. Soc., 10(46): 362, 1868 
(Plate 1, Figures 1 and 2). 

Colonies in nature effuse, greyish brown, somewhat thin, hairy. Mycelium 
·mostly immersed in the host tissue, composed of branched, septate, smooth, 
subhyaline to pale¥brown hyphae, 3-4 J.lffi wide. In older colonies, hyphal cells 
often becoming various ly inflated, somewhat more pigmented, thick-walled, and 
occasionally assuming chlamydospore-like morphology, up to 12 ~.un in diameter. 
Colonies on potato dextrose agar (PDA) [Difco) grown at 2SC attaining a 
diameter of 25 mm and 55 mm after 7 and 14 days, respectively. After 7 days 
(Plate I, A & B), colonies densely Ianese toward the center, becoming 
progressively velvety toward the periphery, distinctly sulcate, with radial 
furrows extending outward various distances from near or at the edge of the 
central lanose J)9rtion, coloration varying from Dark Green [30F5] cent rally to 
Greenish Grey [30E2) peripherally (Kornerup and Wanscher, 1978), margin even 
and whitish. After 8 or 9 days, same colonies rapidly becoming Olive to Olive 
Green [1F6 to 2F6] as a result of abundant conidiation. Colony reve rse Bronze 
Green [30F3] with radial furrow s of different length and depth, margin white. 
Colonies on PDA at 20C and 30C attaining a diameter of 22 and 10 mm a fter 7 
days , respectively; appearance and coloration similar to those at 25C, but 
somewhat denser at 30. Conidiophores in nature macroncmatous, mononematous, 
erect, straight, rigid to slightly flexUous, smooth, cylindrical, distinctly nodose, 
with terminal and intercalary swellings, thick-walled, cicatrized, scars 
prominent (Plate I , E; Figure 1), septate, rarely branched, mid to pale brown, 
bulbous at the base, up to 400 J.lffi long X 4-5 J.lm wide, up to 10 )Jffi wide at the 
base, usually 6-8 pm; ncxles 6-9 pm in diameter. In the terminal, fertile portions, 
conidiophore septae mostly proximal to, above or below, the nodes. In culture. 
conidiophores macronematous or semi-macronematous , mononematous, mostly 
flexuous, more slender than in nature and generally thinner-walled, pale olive 
green to light brown, up to 650 J.lffi long X 4-5 pm wide, ncxles S-6 J.lffi wide, with 
conidiogenous loci sometimes slightly papillate (Plate 1, D) . Conidiogenous cells 
holoblastic, polyblastic, integrated, terminal but becoming interca lary, sympodial. 
Conidiation limited to successively prcxluced swollen portions. Ramo-conidia in 
nature cylindrical to clavate or ampulliform, sometimes ve ry slightly curved, 
smooth, 0-3 septate, cicatrized, mid to pale brown, up to 25 (6-15) ).liD long, S-6 
).liD wide, occasionally somewhat papillate at one or more conidiogenous loci; in 
culture, paler in color, 0-1 septate, up to 30 ).lm long, mostly 8-12 J.lm. 4-5 J.lffi 
wide. Intercalary conidia in nature ell ipsoidal to limoniform, oblong or fusiform, 
pale olive brown, smooth, 0-2 septate, 3-8 JJm wide, up to 20 J.Jm long; in culture 
0- 1 septate, 3-5 J.lm wide, up to 15 J.lffi long. Terminal conidia globose to mostly 
subglobose, 3-5 ~m. 

Plurivorous; widespread in tropical and subtropical regions. 

Collections examined: on dead leaves of Passiflora, Cuba, C. Wright (489) , 
K, holotype; on pods of Adenanthera pavomina L., Boyama, Cuba, November 13, 
1967, R. Urtiago, IMJ 130161, AUA; isolated ex Arachis hypogeae L., Lundhiana, 
Punjab, India, September 7, 1968, j .S. Chohan, lMI 134246, AUA; on Triticum 
aestivum L. [as T. vulgare Viii.], from El Salvador, intercepted at San 
Francisco, California, U.S .A., january 12, 1973, BPI 427305. AUA; on U/lucus 
tuberosus Caldas, from Ecuador, intercepted al Miami, Florida, U.S .A. , 
December 14, 1975, BPI 427306, AUA; on leaves of Bambusa sp., Chewacla State 
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FIGURE 1. Cladosporium oxysporum. Conidiophores, conidia and swollen 
chlamydospore-like cells from nature. 
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Park, Lee Co., Alabama , U.S.A., April 1976, G .W. Karr, Jr ., AUA; on dead 
leaves of ()uercus sp., Pienaar 's River Bank, Pretoria, South Africa, April 3, 
1979. R.C. Sinclair , AUA; on a partly decayed leaf of Lespedeza bicolor , Auburn 
University, Lee Co., Alabama, U.S.A .. March 1990, j .M. McKemy, AUA [Isolate 
der ived from this collection has been deposited at ATCC.] 

DISCUSSION 

The intermittently determinate conidiophores of C. oxysporum arc , 
together with those of C. colocasiae Sawada , unique in the genus Cladosporium. 
These two species are, in fact, closely similar, differing mainly in the Iauer 
having wider , thick er- walled, da rker, more septate conidia that are often 
broader toward each end than in the middle. Conidia of C. colocasiae also bear 
dist inctly protuberant scars and its conidiophores are, generally, somewhat more 
robust than those of C. oxysporum. In addition, it is host- specific to Colocasia 
spp., causing round or irregular, brown, necrotic leaf-spots. T he morphological 
differences between C. colocasiae and C. oxy sporum are akin, and similar in 
degree , to those distinguishing C. herbarum (Pers.) Link, the lectotype species 
of the genus, and C. macrocarpum Preuss , two entities considered to be 
conspecific by some (e.g. Barr, 1958), but kept separate by others ( e.g. de 
Vri es, 1952; Ellis, 1971). Cladosporium herbarum is the anamorph of 
Mycosphaerella tassiana (de Not . ) j ohans. (von Arx, 1950, 1983; Barr , 1958; 
Corlett, 1988) . Bar r ( 1958) believed the binomials C. herbarum and C. 
macrocarpum to be based on a variable anamorph and Corlett (1 988) found an 
anamorph closer to C. macrocarpum than C. herbarum in association with the 
teleomorph M. lassiana. 

During the process of conidiogenesis in C. colocasiae and C. oxysporum, as 
a prelude to conidiation, conidiophores become temporarily determinate. T hat is, 
linear apical growth ceases. The conidiophores swell appreciably at the extreme 
apex and a sequence of usually one to four or, more ra rely five, ramo-conidia 
are formed in close proximity to one another at the surface of the inflated 
portion. Following such conidiation, apical meristematic terminal growth 
resumes giving rise, initially, to a narrow, hypha-like extension above the fertile 
node ( see Plate l. C; Figure 2). This grows to va rying lengths , depending upon 
growing conditions, and eventually assumes the morphology of the subtending 
portion of the conidiophore. The extended distal portion usually becomes 
sepa rated from the ncxJe below by a transverse septum and then ceases growth. 
T ermina l swell ing and conidiation then ensue at the higher level and the sequence 
of events is repeated a number of times to give rise to the characteri stically 
nodose morphology. 

T he morphology of C. oxysporum, as is the case in many othe r species of 
Cladosporium , varies somewhat depending upon growth condi tions. Appreciable 
differences occur in morphology of conidiophores in nature as compa red to that 
of those produced in vitro on aga r media. In vivo, the conidiophores tend to be 
shorter , more mbust and pigmented, and thicker-walled than in culture. Also, the 
swellings along the conidiophore are usually closer together and more numerous 
in nature than in vitro. In fact , some conidiophores produced in nature are closely 
nodose along much of their length. Close spacial succession of fertil e, 
intercalary nodes probably re fl ects lower nutrient availabi lity and lower 
humidity levels in nature as opposed to in culture . Ramo- and interca lary conidia 
are generally septate in nature, whereas in vitro ramo-conidia are ra rely septate 
and inte rcalary conidia are almost inva riably non-septate. Cladosporium 
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FIGURE 2. Cladosporium oxysporum in vitro. Conidiophores and conidia from 

culture. 
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oxysporum bears some resemblance to C. chlorocephalum (Fres. ) Mason & 
M.B. Ellis, C. geniculatum Morgan-jones and C. sphaerospermum Penz. with 
respect to morphology and, pa rticularly, shape of its terminal conidia. These 
four species possess subglobose to globose terminal conidia. Cladosporium 
genicu/atum differs from the other species in havin" larger, more pigmented 
conidia. Those of C. sphaerospermum are verrucose (Ellis, 1971), whereas the 
conidia of C. oxysporum are smooth. Apart from these differences, the taxa can 
be easi ly distinguished by the morphology of their conidiophores. The 
Periconia-like macroconidiophores of C. chlorocepha/um are very distinctive 
(see McKemy and Morgan- j ones, 1991 ), as are the geniculate ones of C. 
genicu/atum (see Morgan-jones and j acobsen, 1988). T he frequently long, 
nar row ramo-conidia of C. sphaerospermum also serve to distinguish that 
species , and its conidiophores are usually appreciably shorter than those of C. 
oxysporum. 

Cladosporium oxysporum colony morphology and coloration vary very little 
at different growth temperatures. When grown on PDA at 2SC colony coloration 
changes abruptly a fter seven days as a result of the advent of prolific 
conidiation. 
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ABSTRACT 

Saprolegn i an fungi are the best known and most widely 
distributed of the water molds and are important in 
sys tematic, ecological, physiological, and biochemical 
research and teaching . A coding system that was developed 
for computer storage and analysis of microbial strain data 
has been expanded to include strain features specifically 
applicable to the identification of saprolegnian fungi. 

BACKGROUND AND DISCUSS I ON 

There are three basic types of living t hings in our 
environment from the point of view of ecological 
relationships: producers , consumers, and decomposers . The 
producers have ch 1 orophyll or chemosynthetic pigments that , 
along with sunlight, are used to manufacture organic 
substances from inorganic materia 1 s thereby prov iding f or 
the needs of t he other groups . The consumers digest the 
organic substances provided by the producers and discard 
the indigestible materials. The decomposers destroy the 
products from the activities of both producers and 
cons umers and ensure the return of the original inorganic 
elements into the cycle of matter , enabling the producers 
to again produce new organic substances . 

Fungi depend on the elaborated organic substances as food 
sources and reduce them to the inorganic e 1 ements; 
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therefore, they are decomposers or scavengers. They are 
abundant everywhere decaying organic substances are found. 
The principal reservoirs of fungus populations in nature 
are water and soil. It has long been recognized that the 
most primitive fungi probably evolved in water . As their 
morpho 1 ogy and nutrition a 1 requirements became more 
complex, they migrated into the soil where their natural 
habitats diversified. Some of these soil fungi appear to 
have returned to the water in response to availability of 
nutrients in polluted and sewage waters (Sparrow, 1960). 

The best known and most widely distributed water molds are 
members of the saprolegnian fungi. Most of them will grow 
readily in pure culture. Investigations of populations of 
saprolegnian fungi in natural environments involve the 
isolation, characterization, and identification of large 
numbers of strains (Coker, 1923) . Data associated with 
these strains are of importance to systematic, ecological, 
physiological, and biochemical research and teaching . The 
needs for computerizing these data are now well recognized 
by both scientific and industrial convnunities. 

Genera of saprolegnian fungi are distinguished by their 
asexual reproductive apparatus. Features of zoosporangium 
production and mode of zoospore release are also important 
for delimiting the genera. Species are distinguished 
primarily by their sexua 1 reproductive organs (Oi ck, 1969, 
1973; Johnson, 1956; Scott, 1961 ; Seymour, 1970) . However , 
species of the saprolegnian fungi are often difficult to 
identify . There is a great need for a protocol that 
combines all previously described features that have been 
found to be important in the identification of saprolegnian 
fungi to species level. 

The Microbial Information System (MICRO - IS) is a 
comprehensive system of computer programs for storage, 
management, and analys is of data on microbial strains 
(Krichevsky, 1987) . MICRO-IS has been used by the staff of 
the American Type Culture Collection (ATCC) in 
collaborative efforts with other microbiologists to share 
information resources . MICRO - IS enables the investigator 
to enter data on a new strain and use the computer to aid 
identification by use of probability calculations. The 
identification program analyzes a matrix of the frequency 
of occurrence of each feature within each taxon to find the 
"best fit" . Even when computer analysis does not give a 
positive identification, the results reduce the number of 
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species that have to be considered and may suggest 
additional tests that can be performed to improve the 
identifi cation . If multiple organisms are indicated, 
research into specific literature may be needed. This is 
less time consuming and more accurate than doing the whole 
process manually . 

Features of individual strains are encoded for MICRO-IS 
using the RKC Coding system . The RKC Code (after the 
original authors-- Rogosa, Krichevsky, and Colwell, 1971) 
i s a statement -oriented controlled vocabulary of 
descriptors of strain features in which an unique six-digit 
code number i s as signed to each feature of an individual 
microbial strain. The Code currently includes more than 
12,000 feature s descriptive of bacteria, algae, protozoa 
and some fungi (Rogosa et al., 1971 ; von Valkenburg et al., 
1977, Daggett et al ., 1980; Philpot et al . , 1982). The 
expanded and revised RKC Code is now ava i 1 ab 1 e in book form 
(Rogosa et al . , 1986). Recently, the Code was further 
expanded to inc 1 ude characteristics of yeasts and the 
fungal genus Phytophthora (Jong et al ., 1988 , 1989). 

In this communication, we present a set of characteri s tics 
that have been developed for use in identification of 
sapr olegnian fungi . New features added to the RKC Code 
spec ifi cally for the saprolegnian fungi are marked with an 
' *" in the list below . The feature s include both the 
qualitative morphologic characters and the size of 
vegetative hyphae, zoosporangi a, zoospores , ch 1 amydospores, 
oogon i a, oospores, and antherid i a as we 11 as the presence 
and relative abundance of these structures . The terms used 
for morpho 1 ogi ca 1 descriptors are based on the descriptions 
given in Hawksworth et al . (1983) . 

ASEXUAL REPRODUCTION 

- Sporangia 

008173 : Asexua 1 spores ( sporang i ospores) are produced in 
sporangia ( spore vesicles) . 

008539 Sporangia are on sporophores ( sporang i ophores) . 
008566 Sporangia occur singly . 
008567 Sporangia occur in clusters . 
008568 Sporangia occur in rows. 
008569 Sporangia are produced acropeta 11 y . 
008570 Sporangia are produced 1 atera 11 y . 
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00977g Sporangia are produced on agar medium. 
008780 Sporangia are produced evenly on agar medium. 
008781 Sporangia are produced in water . 
008782 Sporangia are produced in 1 iquid growth medium. 
00880g Sporangia pro 1 iferate internally . 
008810 Sporangia proliferate externally. 
008811 Sporangia are terminal. 
008812 Sporangia are intercalary . 
008800 Sporangia have papillae. 
008801 Sporangium has one papilla. 
008802 Sporangium has two papillae. 
008803 Sporangium has three papillae. 
008826 Sporangia have appendages. 
00854g Sporangia are apiculate. 
008551 Sporangia are clavate (club-shaped). 
008552 Sporangia are cylindrical. 
008554 Sporangia are fusiform. 
008558 Sporangia are spheri ca 1 ( 1 ength to breadth ratio 

is 1.0-1.05) . 
008g66 : Sporangia are broadly ellipsoidal (length to 

breadth ratio is 1.16-1.30) . 
008774 : Sporangia are ellipsoidal (length to breadth 

ratio is 1.31-1.6). 
008773: Sporangia are ovoid (egg-shaped, attached at 

broad end). 
008816 : Sporangia are obovoid (egg -shaped, attached at 

narrow end) . 
008818 : Sporangia are pyriform (pear-shaped, attached at 

narrow end). 
00881g : Sporangia are obpyri form (pear -shaped , attached 

at broad end) . 
008817: Sporangi a are 1 imoniform (lemon -shaped, 

c i tri form) . 
008557 : Sporangia are pod - like. 
008555: Sporangia are irregular in shape. 
008828: Sporangia are hyaline. 
008563: Sporangia 1 wa 11 s are smooth. 

- Sporangial Dimensions 

008571 Sporang a are 1.0-2 .0 !l long. 
008572 Sporang a are 2.1 -5 . 0 !l long. 
008573 Sporang a are 5 . I - I 0 !l 1 ong. 
008574 Sporang a are 11-15 !l long . 
008575 Sporang are 16-20 !l long . 
008576 Sporang are 21 -30 !l long. 

* oo8g81 Sporang a are 31 -40 !l 1 ong. 



* 008982 Sporangia are 41-50 JJ long. 
008838 Sporangia are 51 -60 JJ long . 
008839 Sporangia are 61-70 JJ long . 
008840 Sporangia are 71 -80 JJ long . 
008841 Sporangia are 81 -90 JJ long . 
008842 Sporangia are 91-100 JJ long . 
008843 Sporangia are > 100 JJ long . 
008578 Sporangia are l.0-2 . 0 JJ wide . 
008579 Sporangia are 2.1-3.0 1.1 wide. 
008580 Sporangia are 3. 1-4.0 JJ wide . 
008581 Sporangia are 4 . 1-5.0 JJ wide. 
008582 Sporangia are 5.1-10 JJ wide . 
008583 Sporangia are 11 -15 JJ wide . 
008584 Sporangia are 16 -20 JJ wide . 
008585 Sporangia are 21 -30 JJ wide. 
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008844 Length to breadth ratio of sporang i urn is < l. 6 . 
008845 Length to breadth ratio of sporangium is 1.6 -1.9. 
008846 Length to breadth ratio of sporang i urn i s > l. 9 . 

- Sporangial Exit Pore Dimensions 

008847: Exit pores of s porangia are 5-7 JJ wide. 
008848: Exit pores of sporangia are 8 - 10 JJ wide. 
008849 : Exit pores of sporangia are > 10 JJ wide . 
008850 : Length to breadth ratio of ex it pore i s < 0.2. 
008851 : Length to breadth r atio of exit pore is 0.2-0.3 . 
008852: Length to breadth ratio of exit pore is > 0. 3. 

- Zoospores 

008752 Zoospores (motile spores ) are produced. 
008607 Zoospores are spherical . 
008608 Zoospores are cylindrical. 
008609 Zoospores are 0. 1-l.O JJ long . 
008610 Zoospores are 1.1 - 2.0 JJ long . 
008611 Zoospores are 2 . 1-3 . 0 JJ long. 
008612 Zoospores are 3 . 1-4.0 JJ long . 
008613 Zoospores are 4.1 - 5.0 JJ long. 
008614 Zoospores are 0 . 1-l.O JJ wide . 
008615 Zoospores are 1.1-2 . 0 JJ wide . 
008616 Zoospores are 2.1-3.0 1.1 wide. 

* 008983 Zoospores are monoplanetic (monomorphic; only 
one type of zoospore (primary zoospores) produced 
and only one swarm period occurs). 
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• 008984 : Zoospores are diplanetic (dimorphic; two types of 
morphologically distinct zoospores (pr i mary and 
secondary zoospores) produced at separate stages 
(swarm periods)) . 

• 008985 : Zoospores are polyp 1 a netic (secondary zoospores 
undergo repeated cycles of encystment and 
excystment) . 

• 008986 : Zoospores are formed in a si ngle row in the 
sporangium . 

• 008987 : Zoospores are formed in a si ngle row in the 
evacuation tube . 

• 008988 : Zoospores germinate within sporangi a by germ 
tubes which penetrate sporangial wall s. 

008194 : Sporangial wall s are loose and clearly separated 
from spores. 

008853 : Zoospores of sporangia are re 1 eased. 
008858 : Sporangia collapse after zoospore re 1 ease. 
008859 : Sporangia collapse par tially after zoospore 

release. 
008854 : Zoospores of s porangia are released naked 

(unencysted). 
• 008989 : Zoospores encyst after release from sporangia . 
• 008990 : Zoospores encyst within sporang ium. 
• 008991 : Zoospores encyst at mouth of sporangium . 

008860: Zoospores emerge repeatedly from cysts. 
• 008992 : Zoospores emerge separately from cysts, leaving 

nets of empty cysts. 

- Zoospore Flagellation 

• 013381: Zoospores have flagella . 
• 013382 : Zoo spores are biflagellate . 

013018: Flagellum (or flagella) i s inse rted frankly 
laterally (from middle of cell) . 

• 013383 : Insert i on of flagellum (or flagella) is anterior 
(end that leads while swimming). 

013352 : Insertion of flagellum (or flagella) i s posterior 
(end that trails while swi mmi ng) . 

• 013384: Whiplash flagella (lacking obviou s scal es or 
ma stigonemes ) are prod uced . 

• 013385 : Tinsel flagella (bearing mastigonemes) are 
produced. 

• 013386 Anterior flagella are of whiplash type. 
* 013387 Anterior flagella are of tinsel type. 
• 013388 Posterior flagella are of wh iplash type. 
• 01339g Posterior flagella are of tinsel type . 



* 013390 : Lateral flagella are of whiplash type. 
* 013391 : Lateral flagella are of tinsel type . 

- Ch 1 amydos pores 

008363: Ch 1 amydospores are present . 
008421: Chlamydospores are terminal . 
008422: Ch 1 amydospores are i nterca 1 ary . 

* 008993 : Chlamydospores occur singly. 
* 008994: Chlamydospores are catenulate (in chains). 
* 008995 : Chlamydospores are filiform (thread-like). 
* 008996 : Chlamydospores are spherical . 
* 008997 : Chlamydospores are clavate (club-shaped). 
* 008998 : Ch 1 amydospores germinate to produce hyp hae. 
* 008999: Ch 1 amydospores germinate to produce short -

stalked zoosporangia. 

SEXUAL REPRODUCTION 

008617 : Sexua 1 reproduction occurs. 
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008618 : Strain is homothallic (both mating types on same 
mycelium) . 

008619 : Strain is heterothallic (mating types on separate 
mycelia) . 

008620 : Gametangia are formed. 
008621 : Gametangia are morphologically similar to 

vegetative hyphae (no sexua 1 differentiation). 
008622: Male gametangia are produced. 
008623 : Male gametes are produced . 
008625 : Fern a 1 e gametangia are produced. 
008626 : Fern a 1 e gametes are produced. 

* 043001 : Male and female gametangia are morphologically 
distinct. 

- Antherldla 

008880 : Antherid i a are present . 
* 043002 : Antheridia are androgynous (on same hypha as 

oogoni urn) . 
* 043003 : Antheridia are hypogynous (directly under 

oogoni urn on s ame hypha) . 
* 043004 : Antheridia are exigynous (arise directly from 

oogon i a 1 ce 11 ) . 
* 043005 : Antheridia are monocl inous (on oogonial stalk) . 
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* 043006 : Antheridia are dicl inou s (not on same hypha as 
oogonium) . 

* 043007 : Anther idia are laterally appressed to oogonial 
walls. 

* 043008 : Antheridia are apically appressed to oogonial 
walls. 

* 043009 : Antheridia are attached to oogonial wall by 
finger - 1 ike projections. 

008890 : Antheridia twist around oogonial stalks . 
008891 : Antheridia are hidden in knot s of hyphae. 
008895 : Antherid ia are un icellular . 
008886 : Antherid ia are inflated . 
008887: Anther id ia are contorted . 
008888 : Antheridia are lobed. 
008889 : Antheridia are branched . 
008897 : Antheridia are clavate (c lub- shaped ) . 
008898 : Anther id ia are prolate sphe roidal (length to 

br eadth ratio is 1.06 -1. 15). 
* 043010 : Antheridia are tubular. 

008892 : An t her id i a are< 12 I' l ong . 
008893 : Anther id ia are 12-20 I' long. 
008894 : Anthe r id i a are > 20 I' long . 
008896 : Antheridia are< 20 I' long . 

- Oogonia 

008899 Oogoni a are present . 
008912 Oogonia are observed in i nt raspecific pai rings . 
008913 Oogonia are observed in interspeci f ic pairings. 
008900 Oogonia occur singly. 
008901 Oogonia are cl us t ered around convnon point of 

origin. 
008903 Oogonium ha s two antheridia. 
008904 Oogonium ha s three antheridia . 
008905 Surfaces of oogonia are smooth . 
008906 Surfaces of oogonia are reticulate. 
008907 Surfaces of oogonia are verrucose. 
008908 Surfaces of oogonia are bullate. 
008909 Surfaces of oogonia are wrinkled. 
008910 Surfaces of oogonia are undulate . 

* 043011 Surfaces of oogonia are pitted. 
* 043012 Surface s of oogonia are papillate . 
* 04301 3 Surfaces of oogoni a are spiny. 
* 043014 Surfaces of oogonia are crenulate . 
* 043015 Oogonia are thick-walled . 

008911 Oogonia wall s are unevenly thic kened. 
008902 Oogon i a are pigmented . 
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008915: Oogonia are spherical (length to breadth ratio is 
1.0 - 1.05) . 

* 043016 : Oogonia are prolate spheroidal (length to breadth 
ratio is 1.06-1.15) . 

* 043017 : Oogonia are broadly ellipsoidal (length to 
breadth ratio is 1.16 - 1.30). 

* 043018: Oogonia are ellipsoidal (length to breadth ratio 
is 1.31-1.6) . 

* 043019 : Oogonia are ovoid (egg-shaped, attached at broad 
end) . 

* 043020 : Oogonia are obovoid (egg-shaped, attached at 
narrow end). 

008914: Oogon i a are pyriform (pear-shaped , attached at 
narrow end) . 

* 043021: Oogoni a are dol iform (barrel-shaped) . 
* 043022 : Oogonia are navicular (boat - shaped; spindle-

shaped with one end truncated) . 
* 043023 : Oogonia are fusiform . 
* 043024: Oogonia are apiculate . 
* 043025: Oogonia are filiform (thread-like) . 

008916: Oogonia are < 35 JJ in diameter. 
008917: Oogonia are 35-45 JJ in diameter . 
008918 : Oogonia are > 45 JJ in diameter. 
008919: Oogonia are < 40 JJ in diameter. 
008920: Oogonia are 40 -60 JJ in diameter. 
008921: Oogonia are > 60 JJ in diameter. 

- Oospores 

* 043026 : Oospores are present. 
* 043027: Oogonium has one oospore . 

008922: Oospores are p 1 erotic. 
008923 : Oospores are < 21 JJ in diameter. 
008924 : Oospores are 21-30 JJ in diameter. 
008925 : Oo spores are 31-40 JJ in diameter. 
008926 : Oospores are 41-50 JJ in diameter. 
008927: Oo spores are > 50 JJ in diameter. 

* 043028 : Oospores are centric (with one or two peripheral 
layers of small oil droplets completely 
surrounding the central ooplasm). 

* 043029: Oo spores are eccentric (with one large oil 
globule disposed on one side of the oospore and 
not entirely enclosed by the ooplasm). 

* 043030: Oospores are subcentri c Type I (with one 1 ayer of 
small oil droplets on one side of the ooplasm and 
two or three 1 ayers on the opposing side) . 
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* 043031 : Oospores are subcentric Type I I (with two or 
three 1 ayers of small oil droplets on one side of 
the ooplasm) . 

* 043032 : Oospores are subcentric Type III (with a single, 
circular layer of small oil droplets located 
eccentrically to the oospore wall) . 

* 043033 : Oospores germinate to produce hyphae. 
* 043034 : Oo spores germinate to produce germ hyphae 

terminated by zoosporangi a. 
* 043035 : Oo spores are formed parthenogenetically . 

SOURCE OF ISOLATION AND PATHOGENICITY 

002012: What was the specific source of i solation (e .g., 
ki nd of water , soil, etc . , species and organ and 
tissue of plant , animal , etc.)? 

016426 : Strain is parasi tic . 
OI6093 : Strain has not been cultivated free of living 

host cells (obligate parasite). 

NOTE: Parasitism or pathogenicity must be demonstrated by 
direct tes t, NOT source of isolation. 

* 039I40 : Strain is parasitic on animals . 
* 039141 : Strain is parasitic on fi sh . 
* 039I42 : Strain is parasitic on amphibians . 
* 039143 : Strain is parasitic on roots of higher plants. 
* 039144 : Strain is parasitic on diatoms. 
* 03gi45 : Strain is parasitic on Phycomycetes. 
* 039146 : Strain is parasiti c on marine algae. 
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SUMMARY 

A brief discussion of the value of ascospore 
septation and of octospory and polyspory of asci 
results in the ge n e r s Acanchosc:lgmella and Capronla 
being accepted i n the Herpotrichie ll aceae. North 
American representat i ves of Capronla include eight 
ne w spec i es: C . aplculaca. C. a r ctica , C . borealis, 
C. dryadls, C. epimyces, C. exlgua, C. montana, C . 
popullcola. Th e new combinations C. chlorospo r a 
(Ell i s & Everh.) Barr, C. collapsa ( Kathiassen) 
Barr, C. commons !! (Ellis & Eve r h .} Barr , C. epi· 
sphaerla ( Pe c k ) Barr, C. minima (Ell is & Ev er h .) 
Bar r , C . nlgerr!ma (Bloxam) Barr, C. porothella 
(Berk. & Curtis) Barr a re proposed. A dichotomous 
key is presented to a id in identi fication of 
species in Capronla. 

The lterpotrich iellaceae is a family that is k nown by 
sma.ll sizes of s u perficial ascomata that usua ll y b ear 
sho r t setae or protruding ce lls over t h e su rface and often 
have a grayish brown or olivaceous p erid ium . The ostioles 
are usually periphysate and the upper part of the ce ntrum 
is lined with s hort , downh angi ng perip h yso ids . Apar ap h ys · 
ate asc i are ob l ong to saccate, often thicke n ed at the 
apex, octospo r ous or pol ys p o r ous. The as cospo r es ar e 
hyaline at first and usua ll y become light dull brown, 
olivaceous brown or g r ayish br o wn; they may be one or 
seve r a l se ptate , with longitudinal septa fo rraed at times. 

Kunk (1953) erected the family and (1957) accepted 
five genera: Herpotrlchlella, Dldymocrichlella, Diety· 
ocrichlella, C.apronla, Berlesiella . Barr (in Bige l ow and 
Barr 1969) accepted Berleslella, in 1972 recognized 
Herpoc r lc hl ella a.nd Capronla and ad ded Polycric h lel la and 
in 1977 included Acanthosclgmella . Luttrell (1973) 
suggested that Berlesicll.a a nd Dlccyotrlchlella shoul d be 
united under Capronla . Von Arx and Hiiller (19 75) accepted 
five ge n era also: Herpocrlch!ella, Polytrlchie l la, 
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Berlesle lla , Dicr:yot:rlchlella, Cap r onia. Th e ge n e r a 
pro p o&ed over the yea r s, with t.helr type s pecie s and 
dist:lnguishlng c haracte ri stics are summarized below. 

Csp r onla sexdecemspora (Coo k e) Saee . has separate 
ascomata, pol yspor ou s asc i and h yaline aurifo rm 
ascospores. 
Berles i ella nlgerr!ma ( Bl o xam) Sacc. forms a basal stroma 
beneath gregarious ascomata that ma y form as locul es in 
the st rom a, o e tosporous asci and brown muriform 
ascospores. 
Co.pronlolla juniper! (Ric hon ) Be rl ese was seg r egated for 
Caproni.s·l ike species with br o wn ascospores ; t h e genus was 
not ut:llized since . 
Acanc:hosc: lgme lla genuflexa v. H6hnel has pallid ascomata, 
set:ae and ascospores, octospo rou s asci and tr an s verse l y 
septate ascospo["es. 
Herpotclc h le l la mocavlca Pet["ak has separate ascomata, 
octos po["ous asc i and brovn transversely septate 
asco sp ores. 
Dldymotclclllella 1 n consp1cu a Hunk ha s se par a te ascomata, 
octosporo u s asci and oblo ng brown one - se ptat e ascospores . 
Dlccyocclchlella pulcho crlma Hunk ha s se p arate aseotu t.a, 
octosporo us asci and brown, mur iform ascospores. 
Polycclchlolla polyspoca Barr has sepa r ate ascomata , poly· 
sporous asci and hya li ne to brownish , t r an s verse l y septat.e 
ascospores; s pe cies with scolecospores have been included. 

HUll e r et al. (1987) di s cussed t h e crite ria used and 
acce pted o nl y two genera, Acsnc h osclgmo lla a nd Capron La. 
Barr (1987 b ) prefe rr ed to recognize five genera according 
to ascolii por e septation and octo- or pol ys por o u s asci. She 
recogni ze d t hat separate, gregari ou s ascomata, aliicomata 
grouped o n a stromat i c basal laye r , and locul es in stroma­
tic tissues are specific rather t.han generic character­
istics i n this family as in ot.hers, for example some 
species o f lfycosphaerella, an d pl aced Dlcc y ocrlchlella as 
a sy non ym of B e rlesl ella. 0. Eriksson and Hawksworth 
( 1 990) fo lloved HUller et al. to accept only Acanchosclg ­
mol lo. a nd Capron is. They included to o the execallmltal 
Becke lella a nd questionably Pl eom ologramma a nd Tsphr op h lls 
in t h e family . For the last-named, j u dging by the 
description and es p ec i al l y by setae whose a pices are 
branched, T. corn u-capreo l 1 Sc h euer (Sc h euer 1988) seems 
li k e l y to be a member of t h e Dim eraccac rather than t.he 
He rpotr ich i e llaceae. 

Di ffe r e nt ascospore shapes and septation are features 
that arc considered to b e valid i n a n u01be r of l oculoasco· 
mycete fami li es. Withi.n the Herpotrichicllaccae, as c o · 
s pores may be wid e, broadl y obovoid, oblong or e l l i psoid, 
a nd form t h ree o r mo r e transverse se pt a and u s uall y one or 
more longitudinal se pt a in several ce l ls. Th ey may be 
narrow, obovoid, fusoid, oblong or cy li n dri c, and form one 
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to several transverse septa, at times a l ongitudina l 
s eptum in one or few ce l ls. Bec ause of the va ri abi li ty in 
septation within single collections of a species , this 
cha,racte r cannot be the so l e one used to sepa r ate genera 
in t h is family. Should fu ture stu d ies on anamo rph s 
(MUller et al. 1987) offer additional separating c h a r ­
acters, some ge n era whose species h sve particular asco­
spore shapes and sept a tion may again be recognized . 

The issue of octospory versus polyspory as a generic 
character requires 11ore co n s i deration, The great majority 
of ascomyceto u s fungi produce eight ascospo r es p er ascus, 
che result of meiosis fo llo we d by mitotic division to 
provide e i ght nuclei around vh ich ascospore initials Corm. 
Later nucle ar d iv i sion s are usual within the developing 
ascospore. In a number of taxa, ap p arent l y no mitotic 
division takes p la ce b e fore initi a l s are delimited, or one 
or more of the in i tials may abort, so t h at asci may 
contain one, two, four or more but less than eight 111ature 
ascospores. Such a situation evidently is genetically 
fixed in some taxa and is regarded as an integral part of 
the organism , e.g . in all of the Heliolaceae, in some of 
th e Eryslphaeeae. In taxa where other cha r acte ri stics are 
in accord, specific rank may be given to those that have 
less t h an eight ascospores , e . g. in some s peci es of 
Gnomonla. In other taxa, more tha n e i ght ascos p o r es may 
develop, p o l yspo r y. 

Polyspory occurs in different groups of ascomycetous 
fungi. One concern of systematists iii: the val u e assigned 
to this character state : Is it of generic or of specif ic 
importance? First, a precise definition is required. 
Apparent polyspory may be the r esult of different pro · 
cesses . The pro duction within t h e ascus by budding of 
primary ascospores may result in secondary spo r es, 
conidia , ultimate cells, at times f ormed f rom intermediate 
cel l s as in spec i es of Tympanls (Helotiales) (Oue l lette 
and Pi r ozyns ki 1974) . Other taxa in the Helotia l es may 
become polysporous by budding, such as species o f 
Ascocoryne (Christians en 1963, Dennis 1956) , Clausscno · 
my ces (Xorf and Abawi 1971, Ouel l ette and Pirozynski 
1974), Rutstroem1JJ (Dennis 1978) ; octosporous species are 
also known in each genus . Several species of Neccrla 
(Hypocreales) have polysporous asci following budding of 
che primary ascospores : Scoleconeccrla and Thyroneccrla 
have been separated for this reason (e.g . Booth 19S9), bu t 
Rossman ( 1 989) r eplaced these s p ecies inco Nec c rla. 
Rhamphorla pyrlformls (F r .) v. H6hnel (Xylaria l es) fre· 
quent l y bud s from ascospo r es OHi.lle r and SaDiucls 1982). 
I n all o f these cases, ap parent polyspory may b e utilized 
at the species but not the gene ri c level . 

Apparent polyspory may a l so occur by disarticulation 
of s eptate ascospores wich in the ascus, whi ch results in 
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the formation of sixteen to many partspores . In the 
Hypocreales, Hypo cre11, Podosr:roms, Tr lc hosphaerella arc 
partially defined by the se pa ration of one~septate 

ascospores into 16 part s pores , as is the case of Helanop · 
Sllmmel la in the Sordarialcs. ln seve r al t11xa with elong· 
ate, raultiseptate ascospore&, these may disarticulat e 
wi t hin the ascus, e.g. in Hycomedusl os porlt (So rdari ales), 
Torrubl.ella, Dusslella, Hyrlogenospora , some species of 
Cordyceps, (Clavic ip it:ales). Tn none is this the so l e 
cr iterion for generic separation, although it may be one 
of the criteria . Araong Locu lo ascomycetes, Wesr:erdykella 
and some species of Preussla (Plco s porales) have t hree­
septate , di sarticulating ascospores, part of the constell­
at ion of characters that defines a genus o r species. 

True polyspory, where additional mitosis or mitoses 
give rise to 16 or more ascospore initials and eventuall y 
raature ascospores , is where most: of the problems lie. The 
c l assical polysporous genera of t: he Diatrypaceae, 
Dlatrypella and CryprovtJlstJ , are generally accepted for 
s pecies whose stromata, ascoma configuration, and ana­
m.orphs are si111i lar to those of Diatrype and Eutyps res · 
pectively (see e.g., Glawe and Rogers 1 98 4 , Rappaz 198 7) . 
The specialists in these organisras are invited to deter · 
mine if such separation i s- logical. Similarly, Valsells 
(Diaporthal es) is usually accepted as the polysporous 
counterpart of Leucostoma, alt hou gh MUller and von Arx 
(1973) synonymized the two, following Petrak (1923, 1940) . 
Petrak had argued , not only that species in Valsel la had 
counterparts in Leucostoma, but that these should be 
regarde d as polys porous for111s of the respective s pecies . 
Kern (1957) and Hubbes (1960) reported that polyspory vas 
a constant c haracter in the specimens that the y examined 
and cultured, t hat is that it was at least a character of 
spec ific value. 

In several othe r nonlicheniz.ed Hymenoa scomycetes , 
polyspory is accepted as of specific value in genera that 
may hav e octosporous representatives as well , or may have 
only polysporous representative s , as in the Pezi:z:ales, 
Thccocheus a nd the genera of t h e Thel e bolea.e (Kimbrough 
1966, Kimbrough and Korf 1967 , Cain and Ki111brough 19 69 , 
Bez.z.erra a nd Kimbrough 19 75). Sordariaceous genera such 
as Arnlum, Podospora , Schlzo c heclum , have both octosporous 
and polysporous species (e.g., Caln 1934, Lundqvist 1972) . 
Nannfeldt (1975) did not accept polyspo r y as the sole 
character for separating genera in the Nitschkiacctle. In 
the Calosphaeriales, Pleuroscom~ is sepa r ated from 
Erostella (Barr 1985 as Tognlnla ) chiefly b ecause of 
pol ys pory, but one should question that separation. 

Several Loculoascomycetes exhibit polyspory. In t h e 
Dothideales, S y do.,la has been mai ntained separately from 
Dothlora for that reason (Barr 1 972 , 1987b, Froidevaux 
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1973 , Sivailesan 1984), In the Pleosporales L J.zon!a 
includes polysporous species once se p arated under 
PseudollzonJ.s (DObbeler 19 78). In t h e He l anomlllatales, a 
few species of Delltschla are polysporous (Lu ck-Al l en and 
C~aln 1975) . I n t:he Herpotrichiellaccoe of t he Chaeto­
thyriales, Capronla snd Polytrlchlella have been recog· 
nized as polysporous genera having close affinities with 
Berleslella and Herpocrlchlella ( Bar r 1972, l987b) , or as 
HUller et al. (1987) advocate, polyspory is accorded only 
specific value. 

The foregoing brief review sur.marizes the steps taken 
to convince myself on the validity or n onvalid it.y of pol y­
spory as a generic character . Logically, i t must be 
admitted that, no 111atter how convenient, polyspory cannot 
be utilized as the so le character state to separate genera 
tha t are otherwise simi lar and wh ose species are closely 
related. Polyspory does provide a valid c ri terion in the 
delimitatio n of species. 

The evaluation of Nort h American taxa that: now are 
accepte d to belong in Capr-onla led to the conclusion that 
only a few of these co uld be identified with descr ibed 
European species. Because of t heir i nc ons picuous nature, 
it is quite likely that many more species will be fou n d. 
ln the present contribution, sever al new species are 
described, some new combinations are proposed, and a ke y 
to those recognized is pr esented . Aca nr:host: lgmc lla is 
recognized to house nonp igment ed or slightl y pigmented, 
setose species, wh ose ascospo r es are transve r sely septate 
( Bar r 1977, Barr and Rogerson 1983). 

Capronlll aplculaClJ Barr, sp. Figs. 1-3 
Ascomata g re garia, collabenti a 100- 150 J.IID lata vel 

75 - 100 J..ITI a l ta , cellulae protrudences praedita. As c i 35 -
45 12 - 16 ~= bitunicat i oblongi sex de cemspori . 
Paraphyses desunt . Ascospora·e 32-45 x 3-3.5 pm fuscae 
dilutae fuso i deae apiculata e 6-12 septatae fasciculatae . 
lnside n s ramo Be tula e glandulosae Michx., •USA: Alaska, 
Ht. McKinley Nat' 1 Park, Wonder La ke Campground , 25 Jun 
1970, • l ecti U. S. et V . G. Cooke 43253, holoty pus in NY 
depos i tus . 

Ascomata gregarious on thin myceliua, collabent, 100 -
150 ~o~m ~o:ide, 75-100 1..1 111 high, apex rounded, pore small; 
peridium brown , thin, with few protruding cel ls an d short 
setae . Asci 35-45 x l2- l6 J.l m, 16 - spored. Ascospores 32-
1, 5 x 3-3 . 5 ~m, light dull brown, long fusoid, e nds 
apiculate, 6- 1 2-septate , not constricted at septa.; wall 
s 1noot h ; mi nu tely guttulate; in fascicle in the ascus . 

Kno.,.n only from the type collection. 

Ascospore shape is much as i n C. funglcola Samuels 6 
HUller (Samu e l s and MUller 1978), but ascospores there are 
s horter and ascomata are setose. 
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Capronla arcclca Barr, sp. nov . Fig . 
Ascomata solltaria ve l gregaria globosa (75·)105-

1 90( -22 5) )UI diametro, cellulae protrudente s praedita, 
Asci 45-88 x 13.5-27 1.1 11 bi tunicati saccatL. Paraphyses 
dcsunt. Ascosporae 18 - 32(-45) x 6 . 5-9 p.m cinereofus cae 
dilutae f u soldeae 3-7 transversalibus et unum longitud­
Lnallbus septatae co nfertae . Insldens ramo Sal lc ls 
reclculacae L. , •canada : Northwest Territories, Baffin I., 
Frobisher Bay , l Jun 1955, • lectus R. T. t.'ilce, holotypus 
in NY depositus. 

Ascomata separate to gregarious, globose, (75-)105-
190(-225) J.UI diam; apex r ounded ; peridium narrow, dull 
brown pseudoparenchymatous cells, bearing scattered 
protruding d arke r ce l ls near a p ex, on thin myceliura . Asci 
45 ·88 x 13 .5·27 JJPI. saccate, octosporous . Ascospores 18 · 
32( · 45) x 6 .5 · 9 J.lll , light grayish brown, fusoid, 3·7· 
septate, one longitudinal septum in mid or most cells; 
wall smoot h ; homogeneous; crowded in the ascus. 

On branches of Salix roticul ata. 
Additional co llection examined . Ne wfoundland : 

Labrador, Hebron Fj ord, 9 Jul 1954, R. T . \Hlc e (N Y) . 

Capronia borealis Barr, s p . nov. Figs. 5·6 
Ascomata so l itaria ve l gregarla globosa vel colla ­

bentia 100-150 )lrtl lata 90 - 100 pm alta, ostiola pallida vel 
flava, cel l ulae protr u dentes praedita. Asci (33 - )39 ·6 0 x 
(1 1 ·)15-24 pm bitunicati ovoidei vel saccati octospori. 
Paraphyses desunt. Ascosporae (10 -) 1 5·27.5 x (3 . 5-)4 . 5-6 
J.l lll h ya lino c vel olivaceofuscae dilutae fusoideae (1-3-)5-
septat:ae eonfertae. Inside ns cau1o et ramo Cassiope 
mo rc onsianae ( Bong . ) D . Do n, •canada: Briti s h Co l umbia, 
Gar ib aldi Prov. Park , 8 Aug 19 52," loctus H. E. Barr 683, 
holotypus in NY depositus . 

Ascomata separate to gregarious, globose collabent, 
100-150 J.lfll wide , 90-100 ).lm high, apical pore inconspic­
uous, pallid to yellowish ; peridium grAyish brown , narrow, 
rou ghened by protruding groups of dark brown ce l ls, seated 

Figs. 1·26. Species of Capro nia . 1 -3 . C. apiculat:R: 
l, outline of a scomata, 2, ascus, 3, ascospore . 4. C. 
ttrctica: ascospores. 5 - 6. C. borealis: 5, outline of 
oscoma, 6, oscospores . 7·8. C . c hl o rospora : 7, outline of 
ascoma, 8 , ascospores. 9·11. C. collapsa: 9, outline of 
ascomata, 10, ascus, 1 1 , as cos pores . 12-14. C. commonsil: 
12 , out li ne of ascoma, 13, outline of stroma, 14, asco­
sporcs. 15-16 . C. dryadfs: 15. outline of ascoma, 16 . 
ascospores. 17-18. C. oplmyces: 17, ascoma in vertical 
section, 18, ascospores. 19-20 . C. exlgua: 1 9, as c us, 20, 
ascospores. 21-22. C . moncsna : 21, outline of liiScoma, 22, 
ascospores . 23-24. C. plelospora: 23. outline of oscoma, 
24, ascospores . 25·26 . C . popullcola: 2S, ascoma in 
vertical section . 26 . ascospores, indicating sequence in 
development: of se pt:a . Standard line - 1 5 )Am for asci and 
ascospor es. 1 50 pm for nscomaca a nd stroma . 
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on th i n brown my celium . Asci (33-)39 - 60 x (11-) 15 -24 !J ill, 
ovoid or saccate, octosporous. Ascospores ( 10 - )15-27 . 5 x 
(3.5·) 4.5-6 ~J- Ul. hyaline becom in g li ght o liv e b r own, 
fus oid, straight t o inequilateral o r c ur ve d , (1-3-) 5-
septate , r arely longitudi n a l se pt.um in one cell, n ot 
const ricte d at septa ; wall smooth; guttu l ate; crowded in 
the ascus. 

On woody ste11s and branches. 
Addi tional collections examined . Cana da: Quebec: 

Taxus cana densis Marsh., Kt. Albert , Gaspesian Pr ov . Park, 
1 1 Ju l 1957, K. E . Barr 2016 (NY}, Bri tish Columbia : 
Cas slope me r tenslana , Garibaldi Prov. Park , 5 Aug 1952, K. 
E . Barr 647 (NY). USA : Michigan : Vacclnlum angusc l ­
follum Aiton, Cheboygan Co . , To pinabee Oaks , 19 Jul 1 953, 
H . _E. Barr 999 b (NY) . 

Although on quite d is parat e substrates, these collec­
tions scent to b e so c lo se ly r elated t h at they comprise a 
single species. The ascomata "''it.h prot.ruding gro u ps of 
cells and t.he wid e asci separate C. borea l is from the 
other species that h ave similar ascospores, C. fu sispo r a 
( Barr) HUl ler et al . and C. montana Ba r r. The type a nd 
se cond collection on Cassiope were identified originall y 
BS C . Eus i spora (Ba rr 19 72 ) but are se par ab le from t hat 
s p ec ies. ' 

Co.pronlo. chlorospo ra (Ellis & Eve rh . BB rr , comb. 
Fig s . 7 -8 
Tclchospora c hl orospora Ellis 6o Eve rh. North Amer. 

Pyrenomyc. 2 1 9 . 189 2. 
Plcosph aerla c hl o r os po r.s (E l lis 6o Everh.) Sa cc . Syll. 

Fung. 11: 347. 189 5. 
Ascomata se par Bt.e , globose, 80 - 220 ~ ~~~ diam, apical 

por e minute, lined wit h s h o rt dark set a e; peridium bright 
or du ll brown , ell . 15 ~m wi de, set:ose over upp er half. 
setae brown to b lackish, one-ce ll ed, 25 - 65 J.IID long, s ome 
light brovn h y phae below and on subst.ra t e . As c i 45 - 70 
( -8 0) x 10-18 JJID, oblong, of te n i nfla ted, octosporous. 
As cospores (11-)12-18(-20) x (5.5-)7-9 fJID , dull grayish 
br o wn or olivaceous , ell ip soid, e nd s obtuse, 3-7-se ptat e, 
longitudinal septum t hr ough mid ce ll s, rare ly i n to end 
ce ll s, u s uall y con s c.rict ed Bt first sept um ; wa l l smooch; 
gut.tulat e or globule in each ce ll ; c row de d biseriat e in 
the ascus . 

On de cor ted wood and loosened per lderl'l, o cca sionally 
over other ascomycec.es. 

Co ll ect ions examined . USA : Ma ss a chusetts: Acer 
saccharum Ha rsh , Frank l i n Co . , Conway, Baptist Hill, 2 7 
Har 1968, M. E. Barr 5 117 ; Carya, 11 Occ. 1987, H . E. Barr 
7126 (both NY). New Je rs ey: Allanc:llus, Gl oucester Co., 
Newfield, J. B . Elli s , 24 Har 1893 (NY) ; Acer, Nov 1 880 
(NY, o n Ellis NA F 5 8 0 of Spl1a erla mlcroc h eca). Oh i o: 
Mor ga n 1 045 ( NY as Telchospor:IJ modesea?). Arizona : 
Lemai reocereus (Cere us ) ellurberl (Sc h eidw .) Britton & J. 
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Rose, Organ Pipe Nat 'l Monument, 30 Apr 1987, M.F. & P. J . 
Rohman (NY). Vermont: old Hypoxylon on Fagus, Lamoille. 
Co., Stowe, Goldbrook Road, 13 Aug 1964, H. E. Barr 4517 
(NY). 

The holo type of Te lc hospor-s chlorospora, on Quercus 
wood , was not l ocated, but these collections fit the 
descript ion well, and the Ellis specimen on Allanchus was 
determined by Ellis as T. chlorospo r a. Capronla minima is 
related but has co llabent ascomata bearin g very short 
setae or protruding cells and somewhat smaller ascospores. 

Capronla collapsa (Machias sen) Barr, comb. 
Figs. 9-11 
Herpoc:richlella collspsa Mathiassen , Sommerfeltia 9: 

51. 1989. 
Ascomat a separate or somewha t gregarious, collabent, 

(90·) 120-240 (-385) ~· wide , (60-)100-150(-275) ~ · hi gh; 
apex minutely papillate , ostiole periphysa ce; peridium 
brown, (7.5·)15·30 JlM wid e, b earing scattered short: or 
elongate setae , 12·35(80·130) pm and sparse brown hyphae 
coward b ase. Asci 45 · 65 x 9·12 pm, oct:ospor ous. Asco· 
spores {10·) 1 2 ·18 x 3.5 · 5.5 pm, grayish brown , ellipsoid 
or some wh at: obovoid, e nd s obt:use, 3 ·sepcat:e , not: con· 
stricced; wall smooch; granular; overlapping biseriat:e to 
triseriat:e i n the 

On old wood. 
Collections exani n ed. USA: Cali fornia: Populus 

crlcboca rpa Torr. & A. Gray, Shast:a Co . , Manzanit:a Lake, 
Lassen Volcanic Nat'l Park, 12 Jul 1 968, W. B. & V . G. 
Cooke 39384 (NY with Glyphlum elacum and immature 
Helotiales); Arctostaphylos pacula Greene, Manzanita Creek 
Trail, 13 Jul 19 72, W. B. & V. G. Cooke 45611 (NY) . 
Washington: Vaccinium myrcllloides Kichx., Skamania Co., 
'Mountains', 19 Jul 1894, W. N. Suksdorf , Flora Wash. 507 
(NY). 

The co l lection on Vaccinium has small collabent 
ascomata, 90·100 x 60-70 ~ra. and ascospores that are 
similar in sha pe a nd se ptation, 13 -1 6.5 x 3.5·4.5 p m. The 
specimen is the holotype of Tr ic h opeziza coa rc tsta Ellis & 
Everh., which is immature and i s considered to be a 
doubtful species {Seave r 1951). As Hathiassen ( 1989 ) 
observed, C . co llap sa is evidently a collabent counterpart 
of t:he smal l er C. pilosella (Ka rst .) MUller et al. 

Cspronia commons!! (Ellis & Everh.) Barr, comb. 
Figs. 1 2·14 
Hel a nomma commonsii Ellis & Everh . Proc. Acad. Nat . 

Sci. Philade lphia 42: 239. 1890 . 

Thi s s p ecies, whose ascomat:a are velvety wit h pro· 
truding ce l ls and s hor t setae over st roma ta of Hypoxylon, 
differs from C . parasltica (Ellis & Everh . ) HUller et al. 
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in obovoid ascospores with obtuse ends. A co llection on 
Gc.ttp h osero ma p l at y sto ms (Schwe.in.) Pirozy n s k i (US A : 
Illinois: Carro ll Co . , Mis siss ippi Pa li sades St. Park, 13 
Apr 1983, D . A . Glaw e. 86-35 , IL ) has ascomata aggregated 
into s mall st ro mata; the short inflated a sc i and obovoid 
ascos pores identi cal other co ll ec ti o n s of C . 
commo nsll. 

Capro n la dryadls Bar r , sp. nov . Figs. 15 - 16 
Ascomata solitaria globosa circa 1 20 )Jill , cellul ae 

protrud e n t:es pra edit:a. Asci 60-6 7 x 18-21 IJ I'II bituni cati 
el lip so idei ve l saccati oc t ospori. Pa r a physes desunt. 
Ascosporae 18 -23 . 5 x 6.5-9 JJm c: i nereofuscae obovoideae 7-
8 -(9-) transversalibus et 1-3 l ongitudinali bu s septatac 
confe rt ae . lnsidens Dryad ! !nce gclfoliae Vahl 
pubescenciae , "Ca nad a: Northwest Territories , Baf fin 
Island , head of C l yde In l et, 1 6 Ju l 1950," lect u s P. 
Dansereau 5007160857d, holotypus in NY d epositus. 

Asco mata se parate in pube scence of peduncle, g lob ose , 
ca. 120 J.IID diam ; a p ex rounded , pore sma l l ; peri di um light 
bro...,n, n arro w , dark bro ...,n aroun d pore with protruding 
ce ll s and sho rt chains of ce l ls. Asci 60·67 x 18·21 p m, 
ell i psoid to saccate. Ascospores 18·23.5 x 6.5·9 p m, 
g r ayis h br o,.· n , obovoid, ends obtuse, 7 ·8-(9-)septate with 
one com pl ete longitudinal ·se ptum and 2·3 i n some ce ll s , 
not const rict e d; wall smoot h ; ho mogeneo u s ; cro wd e d in the 
ascus. 

Kn o ·"' n onl y f rom the type co ll ec ti o n. 

Capconla eplmyces Barr , sp. nov. Figs. 1 7· 18 
Ascomata gregari a vel so l itari a globose 80 - 200 p m 

diametro, setae vel ce llula e protr ud entia pr aedit a, setae 
26 · 1 20 )J ID longae. Asci (55·)65-88 x 17 . 5-24(-30) pm 
bitunicati oblongi ve l saccat i octospori . Paraphyses 
dcsunt . Ascosporae 1 8-27 x 7.5 -1 2 pm c inereof us cae 
ellipsoideae 5·9 - t ransve r saliter et 1 ·2(·3) longitud· 
inaliter septatae biseriatae vel co nfertae. lnsidens 
Neccrlae stromatib u s in Plnl scrob1 L . , "USA: 
Massac husetts, Franklin Co., Conway, 1 9 Apr 1971 , " l ectus 
M. E . Barr 5745, hol otypus in NY depositos. 

Ascomata gregarious o r separate, globose, 80-200 ~m 

diam; apex short papillate, ost i ole lined with short 
setae; p eri di um brown, 12- 20 ~-t m wide, surface o f dark 
protruding ce ll s. 4.5-5.5 pm , interspersed with dark 
elongate, unicellular setae , 26- 1 20 p.m l ong , l i ght b rown 
hyphae b e low conne ct ing to thin mycelium . Asci (55-)65-88 
x 1 7.5·2 4(-30) pm , ob lon g saccate. Ascos pores 18- 27 x 
7 . 5- 1 2 pm , d u l l g r ayish brown , ellipsoid , tapered to 
obtuse en d s, 5-9-se pta te, no t constricted, 1 -2(-3) 
lon gitu d i n al septa ; wall smooth; granular or one g l o bul e 
p e r ce l l; overlapping bi scriate or crowde d i n the ascus. 

Gregario u s on old Nececls st r omata Pinus 
s cattered on p eri derm. 

Additional col l ections examined. USA: Uisconsin: 
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Dane Co . , Madison, Arboretum , 5 Se p 1953, H. E . Barr 1527a 
(NY). Spain: Plnus plnaster Ai ton, Coco (Segovis) 2 Hay 
1.985, P . Yeb es &: J. Checa 9280 dup l. (NY) . 

Capronla acut1set.tl Samu e l s (i n HUller et: al. 1987) 
was d es cribed on decorticated wood from Ne w Zealand and 
has much in common with C. epl.myco.s . In a ddition to the 
differing s ubs t r ates, C, eplmyces has l onge r setae , 
narrower asci and ascospores . 

Capronla eplsphaerla (Peck) Ba rr , comb. nov . 
Basionym: Dothldea. eplsphaerla Peck , Ann. Rep. New 

York State Mu seum 30: 64. (for 1876 ) 1878. 

Bar r ( 1 987a) transferred the species t o Berlesiella 
as a nonsetose, st r omat i c, larger-s por e d entity tha n B . 
nlgerrlma (B l oxam) Sacc., wh ere it was p laced earlier 
(Bigelow and Bar r 1969, Barr et al. 1986), Both taxa form 
locules in stromata that deve lop over diatrypaceous fungi . 
Figures 10 I a nd J in Barr (1987b) Lllustrate the differ­
ences in as cos p ores . 

Capro n la e x lgua Barr , s p . nov. Figs . 17-18 
Ascomata vel stromata pauc t loculat.a grega ria globose 

104 - 1 40 }Jm di ametro, p api lla e p u si1lae ; ce l lulae protrud · 
antes praedi t a . Asci 40-50 10·1 1 pm, b itun icatL 
ob1ong ae sex d ecemspo r ao. Paraphyses de sunt , As cos porae 
8-10 x 3 · 4 Jl m o 1 L vaceoc ine rea e ob 1ongae ve 1 ob ovo Ld eae 3 · 
t r ansversa l lbus et. unum l ong l tud in a1 ibu s septatae 
confertae . 1 nsidens Yu ccae folio et i n Xellermanla 
coni dioraatibus *USA: Ca li fo r nia, San Francisco St.ate 
University Campus, Dec 1980,• lect.us H . E . Bigelow s . n . , 
holotypus in NY d epositus. 

Ascomata superficia l or in old conidiomata, grega r · 
ious a nd at times formi n g st. r omat.a with few locules, 
globose, 10 4 -1 40 .,a m diam, apex very s h ort pa pi l1l'lte; 
peridium dull dark b r o wn , n Ar row, c a . 15 J.lm, surface 
roughened b y protru d ing ce ll s espec ia l l y towa rd apex. 
Asci 40-50 x 1 0- 1 1 f1 111, 16-s p o r e d . Ascospores 8 - 10 x 3 -4 
p ill, gray i s h olivaceo u s, e nd s pallid , ob long to ob ovoi d, 
ends obt u se , )·se pt ate, l ong i tudi nal septum often in one 
or b oth mid cells, not constricted; wall s moot h ; 
guttu l ate; crowded in the ascus. 

In leaf of Yucca and i n old conid iomata of 
Xelle r manla. Known only from t he type col l ection. 

This is a smal l s p ec i es, probabl y on other overmatur e 
fungi al s o mixed with th e Xellermanla co n tdiomat.a. 

Capro nia minima (Ell i s & Eve r h .) Barr, comb, nov . 
Basionym : Telc h ospo r a min i ma Ellis & Everh . P roc. 

Nat. Acad. Sci. Ph i l adelphia 47 : 419. 18 95. 

Barr ( 1 990) made the combination into Berlesiella and 
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provided a descripcion and illustrations of the species . 
Several other collections of this collabent species are 
known, usually associated vith old ascomata . Apiosporlum 
'l erys1pho1des Sacc. & Ellis (Kichelia 1 : S66. 1882) 
could arguably be the earlier name . An ascoma was 
illustrated in North American Pyrenomycetes (Ellis and 
Everhart 1892, Pl. 8 , Fig . 6); otherwise, with no inforll­
ation on asci and ascos pores it was termed a doubtful 
species . A later col l ect.ion NAF 1 232 (over valsoid 
stromata on Hagnolla glauca L. (- t1. vlrglnlana L . ), 
Newfield, N . J. Nov 1883) identified as Aplosporlum ? 
eryslpholdes can be referred to C . mi nima . 

Colle c tions examined. USA: Massachusetts: Acor 
saccharum over Graphostroma platystoma , Franklin Co., 
Conway State Forest, 29 Aug 1967, H . E. Sarr 5044a ( NY); 
Popu l us t r emulo!des Hiehx., Hampshire Co . , Hadley, 5 Dec 
1 979, 22 F eb 1980 (as Barr 6701), H . E. Ahles (NY) . 
Kan s as: we at her ed pine, Rockport., Fe b 1894, E. 
BartholomeW', NAF 3112 as Helanomms sparsum (NY) . 

Capronla montana Barr , sp. nov. Fig s . 21 · 2 2 
Ascomat.a solitaria vel gregaria eollabentia 100 · 200 

p.m l ata 90·130 pm alta, papillae pusillae anthracina e , 
setae 15·44 J.liD longae praedita. Asci 47.5·80 x 11·16 )Jtll 
bltuni eati oblong! octospo r t. Paraphyses desunt. Asco· 
sporae 15.5·21 x 5.5·6.5 ( ·8) JJ.ID olivaccofuseae dilutae 
fusoidelle (l -) 3 -4 ·(7·) transversalibus et unu11 longitud­
inalibus aliquando septatac confcrtac. Stat u s ananorph · 
osis ad Exoph!alam pe rtinens. Insldens llgno arboro 
conifero, "Canada: British Columbia, Gari baldi Prov. PArk , 
4 Aug 1952, • le ctus H.. E. Barr 688a , holotypu s in NY 
depos i tus. 

Aacomata separate to gregarious on t hin c r us t of 
o livaceo u s brown h yphae , collabent, 100 · 200 pm wide, 90-
130 pta high, apex short papillate, shining black; peridium 
o 11 vaceo us brown , 10 · 12 J.UI wide, dark brown setae a round 
sides and from basal crust, 15·44 pm long . Asci 47.5-80 x 
11 -16 pm, octosporous . Ascospores 15 . 5-21 x 5.5·6.5 ( -8) 
J..HI , light olivaceous brown, fusold , ends acute, straight 
to lnequilateral, (1·)3·4(·7) septate, at times longitud· 
inal 11eptum in one cell , not or slightly constricted; wall 
smooth, one globule per cel l ; crowded in the 
Exoph!ala anamorp h: Conidio phores from basal crust , 
s impl e or branc hed, conidiogenous cells integrated or 
terminal, holoblastic; conidia 3 . 5·4.5 x 2·2.5 }111, grayi s h 
brown, ellipsoid, one celled . 

On old conifer wood. 
Additional collection examined. USA : Pinus con t orts 

Douglas ex Loud., Idaho : Bonner Co ., Sec . ll,Tl6N R5W, 9 
Jun 1940, A. W. Slipp 690 ( par t NY). 

Capron is montana is related to C. fus!spors (Bsr r ) 
Kiiller et a l ., where ascomata are globose , and C. boreslls 
where ascomata are collabent but asci are wider . 
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Caproni.t n ige rr lma (Sloxam) Barr , comb . nov . 
Basionym: Sph~er!a niger rima Bloxam ex Cur rey, Trans. 

Linn . Soc . Lo ndon 22: 272. 1858 . 

Thi s species v as re-described in Bigelow and Barr 
( 196 9) under Berleslella, where my concept then included 
t he gl abrous, larger - spored C . cplsphaerl.a. Collections 
of C. nlgecr l ma ty pical ly have short setose, cro wded 
ascomata over the surface or are sunk as locules in a 
stromatic base , a nd ascospores 12-18 x 5-6.5 pm . 
Spec i11ens in NY labelled with t h e unpublished herbarium 
name Dearnessla ca nadensis Ell is & Everh. this 
species. The combi na tion into Capronla i s proposed here , 
f or although HtH lcr et al, (1987) mentioned " C ." 
nlge r rlma, they did not make the formal disposiclon , 
h ave I found cha c i c has been mad e elsewhere . 

Capro n la plelospora (Mou ton) Sacc . Figs. 23 · 24 

A North American colleccion thac agrees well wich 
Hunk's (1957) descrip ti on has secose ascomaca , 16 -spo red 
asci and ascospores 13 - 16 x 6-7 J..lll [ on Lonlcera clllosa 
( Pursh .) Poir ., Canada : British Col u111bia , Sidney , 29 Jut 
1990, H. E . Bar r 72 35, DAOH) . 

Capronla popullc o la Barr, sp. nov . F igs . 25 - 26 
Asco maca so1 i ta ria collabentia 245 - 275 pm la ta 190-

220 ).lm alca, papillae pusillae, secae 1 5-20 p.m longae 
p rocrudencia pra e dtca. Asci 70 - 100 x 14 - 18 1-1• bicunicaci 
oblong! occospori. Paraphys es desunc . Ascosporae 25-36 x 
6-7 pm fusca e d i lutae fusoideae (4-)8-(9-11-) cransver s ­
a 1ibus et unum longicudinalibus se ptatae, ad septum 
sup r a med ium co nstricta e, bis e rlat ae ve l triseriacae. 
Insidens Popul i balsamlferae L . perldlo, ~usA: 

Massachusetts, Frank l in Co., Bapt ist Hill , Conway, 9 De c 
19 7 9, R lectus K . E . Barr 66 40, holotypu s in NY depotiltus. 

Ascomata separate, collabent, 245-275 IJ rD wid e, 190 -
220 pm high; apex s hort papillace, o stio le periphysate ; 
peridium dark brown , ca . 20 pm wide , shore secose over 
muc h of sut'face, se cae b lac k , 15 -2 0 pm long , brown hyphae 
fr om l ower sides. Asc i 70 -100 x 14-18 IJm . Ascospor es 25-
36 x 6-7 pm, h yali ne becoming lighc brown , fusoid, ends 
acute, i ne quilat e ral or slightly curved , ( 4-)8-(9 - 11 -) 
septate, f inal l y longitudina l septulll in 1-3 mid ce ll s, 
const ricted at fir st -formed, supra me dian septum, ac Cimes 
at seco nd sepcum; wall smooch; one globule per cell; 
o ver lapping biseriate to tri set'iate in the ascus . 

On old pet'iderm of Popu l us balsamifera. Known only 
from the type co ll ec t ion. 

This specie s i s similar in mosc aspects to B . 
f unglco la Samuels & MUller ( Samuels and Hiiller 1978) which 
has smaller ascospores 17-25 x 3-5 JUII with 5-7 sepca . 
Herpocrlchlella l onglspora Ramler (Rem1er 19 79 ) has 
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simila r ascomata and asci but longer, narrower a s cospores, 
39.5·64.5 X 4·6.5 p m. 

Capron!• porothelia ( Bark . 6 Curtis ) Barr , comb . nov . 
Basio n y11: Sphtterla porothelltt Ba rk . & Cur tis, 

Grevillea 4: 1 42 . 1876. 

Barr ( 1976 ) redescribed th e spe c ies under Herpotrl c h · 
lel la porothellll (Berk . & Cu r tis) Barr. HUller et al . 
( 1987) s uggested that it was likely t o be identical vich 
C , splnlfer• (El li s & Ev erh.) Hliller et a l . Narrower, 
oblong asci and s light.l y smalle r ascospores separate C . 
porot h ell• for t h e present, 

Key to North American Species of Cap r onla 

1. As cos pores rel ative l y wide, 2 - 2.5:1, broadly o blong, 
obo voi d or e ll i p soid, a l raos t a lw ays with l ongitudi nal 
septum in one or more cells. .. . . . .................. 2 
1. Ascospores relative l y nar row, (2.5-)3-4: 1 or n arrower, 
obovoi d , fusoid , oblong or cylindric, wit:h or lacking 
lo n git: udi nal sept:um .. . . . ............... . ... 8 

2, Asci octosporous. . . . 3 
2 . Asci polysporous. .. . .................. , .6 

3. Asc ospores 18 -27 ~ ~~~ l o n g; ascotaat:a globose. . ... 4 
3 . Ascos pores (9-) 10·18(-20) ~m lo ng ; ascomat:a globose or 
collabont. . . . . . . . . . . 5 

4. Ascospores obovoid, 18-23.5 x 6.5 - 9 J!DI , 7-8-(9·) 
sc p t:at:e; ascomat:a bearing prot:ruding ce lls, in 
pubescence .. , . . . . . C . dryad Is 
4 . Ascospores more el lipsoid, 18-2 7 x 7.5 - 1 2 ~-t m. 5 -9 -
a;:ept:ate; ascomata b eari ng setae, gregarious over 
h ypocreaceous stromata on conifers . . . .... . C. eplmyces 

S. Ascospo r es (9-)10- 1 5.5 x 4.5 -7.5 pm , (1-)3-7-sept:at:e; 
as coma t:a collabent:, bearing protruding cells or short: 
setae , gr ega ri o u s on wood or periderm, ofte n over other 
ascomycet:es. . . . . , , .. , . . . . . . . . . . . . . . ... . C. minima 
5. Ascospores (11-)12-18( - 20) x (5 . 5-)7-9 f.1tl, 3-7-septate; 
ascomata globose, bearing setae; separat:c t:o gregarious on 
old wood .. ... .. ........ .............. , ...... C. c h lorospora 

6. Ascospores 8-10 x 3 - 4 p. m, 3-septate; ascomata 
bearing protrudi n g ce lls ; on and in Kellermanla con-
di omata among other fungi on Yucca .. , .. . . . . . C . exigus 
6 . Ascospores larger . . . . . . . . . . . . 7 

7. Asco&pores 13-16 x 6-7 J.l tl, 3-(4-)se p tate ; ascotuta 
setose , on wood . . . .. . C. plelospora 
7. Ascospores 15-22.5 x 5-9 pm , 3 - 6-(7-)septate; ascomata 
beAring protruding cells. .C. Irr egulsrls 

8. Asc i octosporous . . .... 9 
8 . Asci polysporous . . ........ 22 

9, Ascospo r es 18-45 x 6-9 pm . .. .................... 10 
9. Ascospores s ho rter or narrower i f reachi n g 27 )Jill ..•• 11 

10 . Ascospores 25-36 x 6-7 pm , (4-)8-(11 - )septate; 
ascomata co ll abent, setose. , . . C. popul!cols 
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10. As cospores 18-3 2(-4 5 ) x 6. 5-9 ,.ua , 3 -7 -septate; 
ascoma t a globose, bearing protruding cells. 

. . . . . . . . . . . .C. arcclca 
11. Ascospores 9-14 p m long, 3-septate. , , , , .12 
11. Ascos por es (10 -) 1 2-24(-2 7 ) pm long, septati o n variabl e 

..... 14 
12. Ascospor es fusoid with acute tips, 9 - 13 x 3 . 5 - 4 . 5 
p m; ascoma ta sho rt setose, over ascomycete s tromata .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. paras i clca 
1 2. Ascospores obovoid with obtuse t ips, 10-14 pm 
long; ascomata s h or t s etose or bearing prot rudin g 
cel l s. .13 

13 . Ascospores 3 -4 1-1m wide in n arrow asci; over basidio-
mycete h yme ni um .. . . .... . ........ . .... . . C. poroc h el la 
13. Ascospores 3. 5 - 5 1-l m wide in infla te d a s ci : over asco­
mycet.e s tromata . . .C. commons ! ! 

1. 4. Ascospores obovoid, inequilateral, 3·7·septate 
with one l ongitudi na l septum; ascomata usually g r eg · 
arious o r immersed in stromatic base over diatryp· 
aceous ascomycetes. . . . . 15 
14. Ascospores ob l ong , fusoid or somew h at obovo i d, 1· 
3·S·septate , rarely longitud inal se p tum in one ce ll ; 
ascomata usually sepa r ate. . .. 1 6 

15 . Ascospores 1 2·18 x 5·6.5 IJm , 3·S·septate; ascomata 
sho rt setose.... . .......... . C. nlgerrima 
15 . Ascospores 16. 5·24 x 6·7.5 J-l fll, 5-7-septate; a sco mat a 
l acking setae.......... . . .. . . C . oplsphaerla 

16. As cospores o blon g obovoid, ends obtuse ......... 1 7 
1 6. Ascospores fusoid, end s acute.. . . .. ..... 20 

17. Ascoma t a collabent, short setose; as cospores (10·)12· 
18 x 3.5·5 . 5 , .. 11'11 • •••••••••••••••••••••••••••••• • c. col lsp sa 
17. Ascomata globose, short setose or bearing protruding 
cells... . .. ... ..... .. ... . 18 

18. Asco111ata bearing p rotruding ce lls or minut e 
setae; ascospores (10 · ) 13 -15.5 x 3.5 · 4 . 5 IJ III; in old 
basidiomycetes.. . C. splnifers 
18 _ Ascometa setose, decorticate d wood 
arctic-alpine on stems . . .. . .. 19 

19. As cos pores 11 ·15.5 x 3.5·6 J..l m; on decorticated wood. 
.. ... . . . ... . . . . .. . .. ... . .C. pilosella 

19. Ascospo r es 15·21 x 3·5 '-'m; arctic-alpine on stems . 
.. . ... . .. . . .. . C. secosa 

20. Ascomata globose, setose; ascospores 13.5 - 20( - 27) 
x 3 -5 ~J m. .C. fusispora 
20. Ascomata col l abent, setose or bearing protruding 
ce ll s ........ ...... ... .. ... .. ............ . ....... . . 21 

21. Ascomata setose; ascospores 1 5.5-21 x 5.5-6.5(-8) p m 
in relative l y narrow asc i, 47-80 x 1 1- 1 6 fJ ID- .. . . C. montana 
21. As comata bearing protruding cells ; ascospores (10 ·)15· 
27.5 x (3.5-)4.5·6 r.'ID in s h o r ter, wid e r asci (33·)39-60 x 
(11·)15-24 p. m ................................ . C. boreal is 

22. As comata g lobose , setose; ascospores 9· 1 8 x 3-
4.5(-7) J..IID, 1 -3 - septate ........... , .C. polyspo r a 
22 . Ascomata collabent, setose or bearing pro truding 
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cells; ascospores longer . . ........ . ... 23 
23. Ascomata b ea ring protruding cells; ascospores 32 -45 x 
3-3.5 1-1m, 6 - 12 -septat:e. .. . . . C. aplculaca 
23. Ascomata setose; ascospores narro\rrler, 1·2(·2.5) IJ- Il , 1-
7-septate,, . , .. . , . . . . . . . . . . . . ... 24 

24. Ascospores 1 7.5-27.5 x 1 -2(-2 . 5) foliD , 1-septate .. , 
. . . . . . . . . . . . . . . . . . . . . .C . albimontana 
24 . Aaeospores 46-60 x 1.5-2(-2.5) 1-1m, (3-)5-7-sept-
ate... . . . . . . . . . . . ... . .... . ... .. .. .. C . longlspora 

I acknowledge the helpful, although amused, review of 
t he manusc rip t by Dr. G. J . Samuels. 
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I N VITRO SYNTHESIS OF ECTOMYCORRH IZAE BETWEEN 

SU/LLUS COLLINITUS (FR.) 0 . KU NTZE AND RHIZOPOGON 

ROSEOLUS (CO RDA) TH. M. FR. WITH PINUS IIALEPENSIS 

MILLER 

by 

P. TORRES. M. HONRUBIA & M.A. MORTE 

Depanamento de Biologfa Vegetal (Bot:inica) . Facullad de Biologfa. Universidad de 

Murcia. Murcia· Espruia. 

Suil/us collinirus and Rllizopogon roseolus are two ectomycorrhizal species 

commonly found in forests of Pinus halepensis in Southern Spain (HONRUBIA & 

LLIMONA. 1983; HONRUOIA et al .. 1982 ) .. Carpophores of these speeies have been 

collected each of several years in plantations of P. luzlepensis of different ages. Both 

appear to be well adapted to xeric conditions of this mediterranean region and are 

potentially useful in inoculation programs for P. luJJepensis. h is therefore essential to 

verify the association between these fungi and the putative symbiotic tree species and 

the "in vitro" synthesis of ectomicorrhizae is the firs t step (PALM & STEWART, 

1984). ln thi s work we have isolated S. col/initu.r and R. roseolus in pure culture and 

have experimentally confirmed the formation of ecwmycorrhizae with P. halepe.nsis. 

The morphology and anatomy of the most common ectomycorrhizae of thi s 

species from Israel were described by WAHL (1950) and WAHL & REICHERT 

(1955) . They also described the production of mycorrhizae on seedlings of P. 

halepensis after inoculation with mycelium obtained in pure culture from Sui/Ius 

gra nulaws in sterile soi l. TRAPPE (1962) cited thi s fungal species as the only 

symbiont of P. halepensis. 
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Few later studies mention mycorrhizal fonnation in P. halepensis 

(PALENZONA et a!., 1972; GAY et al., 1982; RUEHLE et al., 1981; CHEVAUER 

& DETOLLE. 1984). 

Pure culture isolates were obtained by placing small pieces of pileus tissue from 

S. collinitus and glebal tissue from R. roseolus in Petri dishes with Modified-Melin­

Nork:rans agar (MMN) (MARX, 1969). Isolates were grown in darkness at 23°C and 

successive subcultures were also made in MMN. At the same rime, seeds of P. 

halepensis were sterilized in 30% H202 for 15 minutes and sown in trays of sterile 

sand. The root systems of the seedlings were kept under observalion until the shon 

roots appearCd. Seedlings were immediatly transferred to growth pouches (FORTIN et 

a!., 1980). 

From the edge of the colonies small square pieces (Smm) of mycelium were 

taken and placed in MMN liquid. These pieces were then transferred to lhe pouches 

containing the 3 month old seedlings with their shon roots (according to the method 

described by FORTIN etal., 1980, and modified by S. Miller, in /irr.). 

The pouches were placed in a culture chamber with an average temperature of 

22'C and photoperiod of 16 hours Hght/8 hours darkness. 

Once the mycorrhizae were synthesized the most representative suuccures were 

selec ted and fixed in FAA (1: 5:1). Semifinc (15}Jm) sections were then made in 

paraffin without staining for observation in phnse-conrrast-microscope. 

The mycelia obmined after isolation in MM is described as follows: 

Suillus collinicus : mycelium in itial ly white, then greyish brown, superficial, 

clearly defined margin, lobulated, with darlc. brown reverse side. 

Rhizopogon roseolus : mycelium initially cream then reddish brown, with 

abundant mycelial saands, irregular margin with reddish brown reverse. 

Description of ectomycorrhizae 

Sui/Ius collinitus + Pinus halepensis (fig. l ) 

Momhologica! cbarnct~tislics· simple dichotomies, sessile or stiped. in some cases 

branched, white initially and finally cream, 3-4 mm in length and 400-500 pm in 

diameter. Smooth surface with ex tramatrical hyphae between the dichotomies 

sometimes fonning mycelial sb'ands but not rhizomorphs. 

Ana)omjcal characteristics jn scctjon· weiJ developed mantle of prosenchymatous (felt 

prosenchyma, ss. CHlLVERS, 1968), 40-100 pm wide, formed by hyphae of 2.5-

3.75 pm diameter, with clamp connections; near the host tissue, the hyphae fonn a 

parenchymatous ti ssue. The mantle surface is fanned of lax hyphae; no type of 



439 

ornamentation appears. The Hnnig net is very branched and penetrates as far as the 

endodermis ( hyphae 4.5-5 pm in diameter). 

Rhizopogon roseolus + Pinus halepensis (fig.2) 

Mornbo!ogical chnraqedstjcs· simple dichotomies, sessile or stiped, branched and 

even coraloid, white initially, and finally light brown, J..5 mm long and 350-600 pm in 

diameter. Smooth surface, with exuamatrical hyphae between the dichotomies, forming 

mycelial strands. 

Anatomjca! characteri stjcs jn scqjon· mantle of 40-75 JliD wide, of prosenchymatous 

struc ture (CHlLVERS, 1968). Hyphae 2-2.5 pm in diameter. Smooth mantle surface. 

Hanig's net developed between the first layers of conical cells ( in some cases reaching 

the endodennis). 

Sui/Ius and Rhizopogon are two cosmopolitan ectomycorrhizaJ genera with a 

wide range of hosts, principally among the conifers. Many members of both genera 

have been isolate in pure culture and used in the synthesis of mycorrhizae ( GRAND. 

1968; LAMB & RICHARDS, 1970; MEISTRIK & KRA SE, 1973; PACHLEWSKJ 

& PACHLEWSKA, 1974; MARX, 1969, 1979; MOLINA, 1979; CHU-CHOU & 

GRACE. 1984; CHU-CHOU, 1985; ACSAI & LARGENT, 1983; PALM & 

STEWART, 1984; RIFFLE & TI NUS, 1985, among mhers). 

R. roseolus has been described in association with different conifers, but never 

with Pinus halepensis . However, S. collinirus was noted in association with P. 

Jralepensis (CHEVALIER & DETOLLE. 1984). although inoculation was pcformcd 

with mycorrhizal roots from pines under which S. col/initus had fructified in 

previous years . 

Anatomical and morphological characteristics of ectomycorrhizae synthesized 

between Sui/Ius collinitus, Rhizopogon roseolus with Pinus halepensis seedlings are 

described. It is proved experimentally that these fungi are indeed ectomycorrhizal with 

Aleppo pine. 
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Fig. I.- Laboratory-synthesized ectomycorrhiz.ae of Sui/Ius collinitus + Pinus 

h.alepensis. Bar= 30 pm. 

A.- LongirudinaJ section of bifurcate ectomycorrhiza and tightly appressed mamle. 

B.- Cross sec tion of bifurca te ectomycorrh iz.a. 

C.D.E. and F.- Cross sections of mature ectomycorrhi7 .. ae. ote the thick mantle {M) 
and development of Hanig net (HN). 
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Fig.2.- Labora10ry-synthesized ectomycorrh izae of Rhizopogon roseolus + Pinus 

ltaieptmsis. 

A-F.- Cross sections of mature ectomycorrhiz.1e. Note development of Hanig net (HN) 

and deformation of cortical cells (C). Bar= 35 pm. 
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ABSTRACT 

A new genus and species of hellcosporous hypho­
mycetes - Helicogoosia paradoxa - occurr ing on dead 
bark of Pinus sylwstris in south-west of Bohemia, 
Czechoslovakia, is described and illustr ated. From 
all known heli.cosJX)rous genera the fungus is well 
distinguished by different conidlogenous cells and 
conidia . Conidiogeoous cells are lanceolate and ver y 
easily detachable leaving pores in the wall in pl aces 
of thei r secession . Conidiogenous cells develop by 
enteroblast.ic-treti.c mamer, ....tlile conidia develop 
holoblastically. Conidia are brown, septate, mostly 
tightly coiled in excentr ic direction having the 
apical end outside and the basal end inside the 
helicoid body. 

TAXONOMIC PART 

Helicogoosia Hal. -Jech. gen. nov. 

Oeuteromycotina, Hyphomycetes. 

Colonlae laxe gossypinae vel tomentosae, brunneae, 
effusae. Mycelium superflciale ex hyphls r epent ibus, pal ­
lide brunneis, laevibus et ex hyphis ae riis non ramosis , 
brunneis, rec ti s vel leviter flexuosis, septatis, crasst.­
tunica tis, laevibus, anas tomosant ibusque composi tum . 
Conidiophora semimac r onemata, mononemata , non r amo sa vel 
pl us minusve ramosa, determ.ina ta vel proliferata, medio­
brunnea ve l brunnea, aseptata vel septate, crassi tu n i ca ta, 
laevia. Cellulae conid iogenae monobla s ti cae, .in conidio­
phor is l ncorporatae et terminales vel l aterales, deter mi­
natae vel aliquando prolt.ferantes, l anceolatae, pall lde 
brunneae usque brunneae, fere c rassi tunicatae et laeves, 
saepe facile secedentes; post secretionem pori pellucidi 
i n pariete patefacti. Conidia holoblastica, acrogena, 
s oli tart a, sicca, simplicia, ci r ci na ta, in cu r sum excen­
tricum he licoidea, septata, non const ricts, brunnea, !ere 
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crassitunicata, laevia; cellul a apicalis obtusa in pe riphe­
ria loc a ta et cellula basalis in cent r o co r poris conidii 
locata; conidia facile cadentia . 

Species typica: Helicogoosi a pa rado xa Hal . -Jech. 

Co l onies loosely cotton y or tomentose, brown, effuse. 
Mycelium superficia l, composed of repent, pale brown, 
smooth hyphae and o f aerial unbr anched, erect or ascending, 
straight or slightly flexuo us , brown , septate, t hick-walled, 
smooth, occasiona l l y anastomosing hyphae . 

Conidiop hor es aris i ng laterally and singly on the 
hyphae, se mimacronematou s , mononematous, unbranched or some­
ti mes loosely branched, straight, determinate or occasiona ­
lly proliferating, pale brown to brown, aseptate or sep­
tate, th ick -walled , smooth. Conidiogenous cells mono­
blastic, i ntegrated, terminal o r lateral, determinate o r 
proliferating, lanceo la t e, pale brown to brown, moderate-
ly thick-walled and s mooth, becoming easily detached; 
after secession leaving clear mi nute pores in the lateral 
wa lls of hyphae or conidiophores. 

Con idia holobl astic·, aerogenous, solitary, dry, 
simp le, circ inate, tightly co iled in excentr ic direction, 
sep t a te , not constricted, brown, moderately thick -walled , 
smoo th, with an obtuse apical end at t he periphery and 
conical basal end at th e ce nter of the conidium body; 
easi ly schizolit ica l ly seceding. 

Etymology: The ne w genus is named in honour o f Prof. Or. 
Roger D. Goos, Departmen t of Botany, University of 
Rhode Island, U. S.A . , a student of the helicosporous 
hyp homycetes. 

He l icogoosi a paradoxa Hol.-Jech., s pec. nov . 

Colo n i se laxe gossypinae vel to me ntosae, 2 - S mm 
diam. Hyphae aeriae rectae vel levite r flexuosae, non 
r amosae , brun neae , saepe ultra 2500 }Jm longae, 1.8 - 2.8 
pm latae, crassitunicatae, laeves, interdum anastomosan­
tes . Conidiophora ut rami laterales enteroblastice in 
hyphi s e voluta 1 non ramosa vel plus minusve ramosa, asep­
tata usque 1-J septata, 8 - JS )Jm long a . Cellulae coni­
d1ogenae 1ncorpora t ae, terminates et la t erales, lanceo ­
la tae , ad ba s em et ap icem angustatae, pallide b r unneae 
usque brunnea e , 8 - 20 )Jffi longae, 1. B - 2 }Jffi latae, saepe 
facile seceden t es, pori pel l ucid i d1stincti in pariete 
pate!acti. Conidia circinata, a r cte in cursum excentri­
cu m 1 1/2 usque 2 1/4 helicoidea, 5- 12 septata, non con­
stricts , pall ide brunnea usque brunnea, fere crassi tuni ­
cata, laev i a , J.S- S pm la ta, cum cellulis apical ibus 
ob tu sis in peri phe ria locatis et cellulis basa l ibus coni­
cis in cen t ro corpo r is coni d ii locat i s ; conidia hel ico i ­
dea l J - lB JJm i n diam .; cel l ula basal i s cum cicatrice 



t r uncat a, pallida, 1 pm lata. 

Habitat in cort ice emortuo deiecto Pini sylvestris. 

Holotypus: Czechoslovakia: Bohemia me r id.-occid., 
distr. Oomaflice, in silva inter pages 
PobAfovice et Orahotin, sept . -occid. ab 
oppido OomaHice, 26. VI I. 1990, 
call. V. Holubov~-Jechov~ (PRM 842854). 

Co lonies loosely cottony t o tomentose, brown, up 
to 2 - 5 mm in di am. 

447 

Aerial hyphae st raigh t o r slightly flexuo us, unbran­
che d, br own, of t e n more th an 2500 ;Jm l ong, 1. 8 - 2. 8 pm 
wide, thick-wa l led, smooth, occ asi onall y anastomosing. 

Conidiophores dev e l oping enterob l astica lly, lat e r a­
lly on the hyphae, unbranched or l oosely branched, as ep ­
tate t o 1- 3 sep t a t e, 8- 35 pm long. Conidiogenous ce ll s 
i ntegrated, t erminal or lateral, developin g enteroblasti­
ca l ly , lanceola te , nar r owing both to the apex a nd to th e 
base, pa l e brown to bro wn, 8 - 20 )Jm long, 1 . 8 - 2 }Jm 
wide , ve r y easi l y de t achable, leavi ng a distinct c l e ar 
minute pores in the walls of hyphae, coni diophore s or co­
nid iogenous cells. A small po r e on the base of the coni­
diogenous ce ll is dis tinct after secession . 

Conidia circinate, t i ghtly coiled 1 1/2 to 2 l / 4 
times, with excentric coiling, S-12 septate , not c on­
s t ric ted a t th e septa, pale bro wn t o bro wn, moderate ly 
thick - walled , smooth, 3.5 - S }Jm wide, with the apical 
obtu~e cell a t t he periphery an d th e basal conical ce ll 
at the center of each helicoid conidium, 13 - 18 )Jm in 
diam . ; the basal cel l with a trunca te, pale to hyaline , 
1 }Jm wide scar. 

Hab i tat: on dead bark of Pinus sylvestris lying on 
the ground . 

DISCUSSION 

Helicosporous fungi were re viewed in detail by Goos 
(1987). forty- three genera with hel ico id conid ia are now 
known. The important character s of the new described taxon 
above are not, howev e r, found in any o f known hel i cosporous 
genera. 

Interesti ng and importan t features of the ne w taxon 
are t he deve lopment of the conidiophores and the conidio­
genous cells la te ra l l y on unbranched aer i al hyphae in an 
enteroblastic-tretic manner . The conidiogenous cells ar e 
s ol itary and c an al so prolifera te percur rently . Occasional 
branching of th e conid i op ho r es occ ur s by the lateral deve­
l opment of ne w conidiogenous cells on short conidiophores 
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and primary conidioge nou s cel l s , ag ai n in the enteroblas­
tic-tretic manne r. 

Th e conidiogenous cells are lanc eo lat e and narrow, 
becoming di s tinc tly narrower on the apex and also on 
th e basal en d. They a r e e a sily deta c hed f r om the coni­
diophore, leaving only minu t e, clear pores in t he lateral 
wall s of the hypha e, coni diophore s and coni diog enous cells, 
a nd leaving no wall remnants on th e conidiophore or the 
conidium.A small pore becomes dist ic t ly visible on the base 
o f eac h con id ioge nous ce l l afte r secess ion. 

A very s imil a r mode of conidioge nous cell de ve l opment 
can be seen in Ed•und•asonia Subram., a nd wa s described 
in E . villosa Ho l.-Jech. (Hol ubovci-Jechov~ 1983). Small, 
c l ea r pores in the wa ll of the conid i ogeno us cells a!ter 
seccesion can be seen in Mat s ushima ·s figures of Ed•und­
masonia pulchra Sub ram . ( Matsus h ima 19 75). Howeve r, they 
cannot be observed in the wall s of the co nid iop hor es of 
the apparen tly morphological l y similar Brachys porie lla 
gay ana Batista . This feature leads me t o conside r Brachy ­
s poriella Batista and Ed•und•asonia Su bram. a s dis t i nc t 
ta xa, although other authors do not agree . Th e conid i a of 
EdJAundmasonia speci es are obovo i d to pyriform, however , 
never helicoid. 

The conid i a o f Hel icogoosia paradoxa resemble 
those of some species of Helico•a Co rda , having re lat ively 
t h ic k conidia l filament s in proportion to thei r l ength, 
and in be ing non - hygr oscop ic. Coni dia of the ne w taxon are 
ti gh tly coiled, circinate t o planate , very rarely slight-
l y cochleate (te r minology of Goes, 1987). The mode of 
coil in g i n the new taxon is d is tin c tly excentr ic. The base 
of t he co n idiu m is found with the ape x of the conid i oge ­
nous cell in the ce n t re of the helix, and the apex of t he 
conidium is always found at the periphery. This i s in 
contrast to Helico11a and other genera, a s Helicosporiu• 
Nees , Orepanoconis Sc hroet. et Hen n. , etc. Thi s f o r m of 
coiling is fou nd on l y in a few genera - as Cirrenal ia 
Meye r s et Moo r e, Zalerion Moo re et Meye r s , Sli•aco11yces 
Min t e r (S utton 197} , Goes 198 7 ) . Al l known genera with 
excentr ic coili ng , howev er do not produce t ightl y coi l e d 
conidia; thei r coni dia are o ften only par tly coileo or i r re­
gu l a r ly co iled in seve ral planes an d are mos tl y constric­
ted a t t he se pt a . The characte r s of colonies and co ni­
diophore s in Cirre nal ia, Slin~acomyces and Zalerion a r e 
also fully different fr om t hose occu r ring in the newly 
desc r ibed genus. 

Three other spe c ies of ligni c olous hyphomyce t es 
occur toget her with Helicogoosia paradoxa on the collec­
ted s amp le of Pinus sylvestris bark : Septone•a fascicu­
lare ( Corda) Hu ghes and Hormiactella fuse a ( Preus s) Sacc. 
both very common microscopic fungi on Pinus bark , and 
Sporidesmtum doliiforme Min te r et Hol.-Jech. The la t te r 
f un gus is very rare ; it was fir st collected i n 1979 



on cones of Pinus •ugo in the Sumava Mts. i n south of 
Bohemia and was found also in Scotland and Finland. 
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Fig. 1. Helicogoosia paradoxa Hol. - Jech .: lJ'lbr anched aerial hyphae 
wi t h clear minute pores in the walls a1d with lateral short 
conidiophores and conidiogenous cells; hellco\d conid ia in 
diffe rent stages of thei r devel opment. 
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Abstract 

Conidiophore morphology and development, and 
conidiogenesis in Chuetopsina ful va were investigated 
with S.E.M. ; generic limits and conidial a rrangement 
after their production are discussed . Enteroblastic 
(phialidic) con idiogenesis is confirmed. 

Specimens (on dead needles of Cedrus spp.) of Chaetopsina fulva 
Rambelli , the type species of the genus, recently collected near Rome, 
have provided the opponun ity for funher studies of the morphology, 
conidiophore development and for confirming the conidiogenesis of this 
species, utilizing the S.E.M .. 

Methods and Materia ls 

Specimens from pure cultures on soil extract agar and from needles of 
C. atlontico, were fixed in 5% glu taraldehyde in 0.2 M sodium phosphate 
buffer (pH 7.2) and post-fixed in I% Os0 4 in 0.2 M cacodylate buffer (pH 
7.2); dehydrated in a graded acetone series, critica l poi nt dried, coated 
with gold and then observed with a Cambridge Stereoscan 200. 

Specimens examined : - stra in N. I, C. fulva Rambelli, pure culture 
from needles of Cedrus sp., leg. M. Leone, 111.1 987, c/o C.S.A.F., 
Casalotti , Rome, Italy; specimen N. 2, C. fulva Rambelli , on needles 
of Cedrus atlantica (Endl.) Carriere, leg. M. Leone, 3.I X. I987, clo 
C.S.A.F., Casalotti , Rome, Italy; stra in N. 2, pure culture from the 
specimen N. 2. 
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Strain N. I was analyzed only in pure culture, because of the 
impossibility to obtain a good S.E.M. preparation from the original 
material, which had been dried for herbarium conservation. 

Results 

a) Development 
A seta (fig. I, a) originates from the submerged (fig. I, b) or 

superficial (fig. I, c) mycelium. During development the apex of the seta 
is rounded and becomes sharp at maturity. When the seta is close to its 
maximum length, it produces one, or sometimes more, lateral branches, 
adherent to it (fig. I, d), envelopping it and producing secondary, tertiary 
(or more) branches (fig. I, e). Conidiogenous cells arise from this 
repeatedly branched apparatus (figs. I, f, g). Later, conidiogenous cells 
begin producing conidia (fig. 2, a). 

b) Morphology 
S.E.M. observation shows a verrucose surface of mature conidiophore 

stipes (fig. 2, b) and markedly of the conidiogenous cells (fig. 2, c). The 
conidia and the neck of the conidiogenous cells are finely echinulate in 
strain N.l (fig. 3, b) and smooth in specimen and strain N.2 (fig. 2, f); 
the two strains are identical in all other features. 

c) Conidiogenesis 
The conidia are produced from the interior of the conidiogenous cell 

(fig. 2, d). After the conidia have seceded, the slightly flaring collarette 
remains open (fig. 2, e), confirming the phialidic nature of the 
conidiogenous cell. 

Each conidiogenous cell produces numerous conidia, which tend to 
remain in a parallel package, near the point of production (fig. 2, g). The 
collarette presents a slightly asymmetric shape (fig. 3, a) and the conidia 
are asymmetrically tapered at the proximal end (fig. 3, b). 

Discussion 

The morphology of the sctiform conidiophore has been clearly 
described by Rambelli (1956); moreover he described "conidiis .... ex 
conidiogenis phialiformibus hyalinis exilientibus": in fact conidiogenesis is 
surely enteroblastic (phialidic), conidia being produced from the interior 
of the conidiogenous cell. Kirk & Sutton (1985) applied the terminology 
of con idiogenesis proposed by Minter e/ al (1983) to Chaetopsina : 
"Conidial ontogeny hol oblastic by apical wall building. Conidial 
maturation synchronous with conidial ontogeny. Conidial secession 
schizolytic. Proliferation of two types: (I) enteroblastic without 
progression, leading to periclinal thickening; (2) holoblastic and 



453 

Fig. I - Chaetopsina fulva : a) initial development of the setiform 
con idiophore; b, c) submerged and superficial colonization; d, e, f, g) 
different developmental stages of lateral branches and conidiogenous 
cells. 
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Fig. 2 - Chaccopsina fulva: a) conidiogenous appamtus in early stage of 
conidial production; b) upper part of the stipe markedly verrucose; c, 
d, e) conidiogenous cells producing conidia from the interior; f) 
smooth conidia typical of the specimen N. 2; g) pamllel package of 
conidia. 
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Fig. 3 - Chaetopsina fulva : a) asymmetrically shaped neck of a 
conidiogenous cell; b) fin ely echinulate conidia (strain N. I) 
showing the asymmetrically tapered proximal end. 

irregularly sympodial leading to multiple conidiogenous loci". Accepting 
the method of Minter ct a/. (1983), the above is substantially correct, but 
the description of two types of proliferation is rather perplexing. In fact, 
while the first type concerns proliferation within a single conidial locus, 
which produces numerous conidia through the apposition of new wall 
layers, without elongation of the conidiogenous cell , the second type 
concerns conidiogenous cell proliferation, leading to the production of 
new conidiogenous loci, each proliferating through the apposition of new 
wall layers. The contemporary presence of these two types of 
proliferation is commonly accepted for Dictyochaeta Speg. ( • Codinaea 
Maire). 

Accepting the possibility of the presence of a sympodial proliferation in 
Chaetopsina, the distinction between this genus and Chaetopsis Greville 
could also become very slight, based only on the presence of aseptate or 
!-septate conidia and this, exactly as suggested by Rambelli (1 987), is a 
specific and not generic characteristic. The discriminant is probably 
collocated in the distinction (Minter eta/., 1982) between proliferation 
(Codinaea and Chaetopsis)and regeneration (Chactopsina). Proliferation 
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is a mechanism evolved by numerous fungal species in order to improve 
the conidiogenous cell efficiency. This mechanism is typical of the species 
and is normal for all its conidiogenous cells. Regeneration is a mechanism 
occasionally utilized to overcome damage or other impediments to the 
function of the conidiogenous cell . In fact, the occasional presence of 
"polyphialidic" structure is more easly evident in old cultures of 
Chaetopsina spp., where regeneration phenomena are more common. 

The occasional presence of polyphialidic structures may be considered a 
result of a regeneration process, whereas C. polyblaslia Samuels appears 
to be more of a case of polyblastic proliferation (Samuels, 1985). At 
present we do not have sufficient data to verify this, but, if we did, 
C. polyblastia, exactly as suggested by Ram belli (1987), would have had 
a different collocation. Using cluster analysis, Arambarri and Cabello 
(1989) showed that C. polyblastia is closer to Chaetopsis grisea 
(Ehrenberg) Saccardo than to other species of Chaetopsina and 
Kionochaeta Kirk & Sutton. 

The surfaces of the conidia are finely echinulate in strain N. I and 
smooth in specimen and strain N. 2. Considering that the conidia in latter 
case are smooth both on natural substratum and in pure culture, this 
morphological characteristic could be considered as the unique difference 
between the two strains, that are identical even in their dimentions. 

All species of Chactopsina are characterized by a parallel aggregation 
of the conidia. This feature has an adaptative value. The presence of 
packed conidia is in fact common in such genera as Codinaea and 
Circinotrichum Nees which are characterized by thin walled 
scolecospores. In these genera the conidia are probably stored and 
initially dispersed as packets. They are more resistant to low humidity, 
while in the presence of water the mucilage is dissolved and the conidia 
are separately dispersed. All the species of these genera present conidia 
with an asymmetrically rounded proximal end. Thi s characteristic, 
together with the shape of the collarettes and a delicate equilibrium 
between the cohesion and lubrification due to the presence of mucilage, 
determine the characteristic conidial arrangement: each conidium, pushed 
by the following one, runs on the collarette with the curved proximal end 
and remains attached to it, while the following conidium runs at its side. 
When the collarette is large and regularly shaped, as in Codinaea, the 
conidia form conspicuous slimy masses on the conidiogenous locus and 
around the main axis of the conidiogenous cell. When the collarelte is 
sl ightly asymmetric, as in Chactopsina fulva, the parallel conidia are 
moved laterally to the main axis of the con idiogerious cell. Considering 
the prominence and the probable adaptative value of this feature, the latter 
can be regarded as a characteristic peculiar to Chaetopsina. From this 
viewpoint, inclusion of species with catenulate conidia ought to be avoided 
(Rambelli, 1987). C. catenulata Samuels has been described as possessing 
phial ides with periclinal wall thickening (Samuels, 1985); and this agrees 
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with the observations concerning the type species of the genus. However, 
the presence of flat protuberant scars at each end of the catenulate conidia 
could be due to a different type of conidiogenesis. 
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ABSTRACT 

A new variety of Chloridium virescens (Pers.) W. Gams & Hol.-jech., 
var. allantosporum , is described and illustrated from a collect ion on dead wood 
made in the Transvaal, South Africa . Va r. allantosporum differs from the th ree 
presently recognized varieties of this species ( vars. virescens. caudigerum 
(Hahn.) W. Gams & l·lol.-jech., and chlomydosporum (van Beyma) W. Cams & 
Hol.-j ech. ) , as the name indica tes, by possession of allantoid conidi a. 
Collections of C. virescens var. caudigerum and Chloridium phaoosporum W. 
Cams & Hoi.- j ech. , known previously only from its type mater ial on decaying 
wood in West Virginia, U.S.A., are reported from southern Africa and the fungi 
a re redescr ibed and illustrated. 

INTRODUCTION 

In thei r monographic study of the genus Chloridium Link, Gams and 
Holubovii-J echova ( 1976) treated three previously recognized taxa [see Hughes 
(1958) , Ellis (1971 )], namely C. viride Link , C. cauditerum ( Hohn.) Hughes. 
and C. chlamydosporis (van Beyma) Hughes , as a s ingle species. They adopted 
the binomial C. virescens [basionym Dematium virescens Pers.] for the type 
·pecies, C. viride, and the latter name was li s ted as a synonym. The name D. 
virescens , applied to the same fungus, predates C. viride by some yea rs [see 
Persoon (1797 ), Link ( 1809)]. Although a specimen [910.25-753] labeled 
'Dematium virescens Pers.' in Herb. Persoon (L) was found, when examined by 
Gams and Holubova-jechova (1976 ). not to bear C. virescens, but rather the 
Helicosporium anamorph of T ubcufia cerea (Berk. & Curt.) Booth 
[1-felicosporium vcgcJum Necs], the authors concluded , on the basis o f Persoon's 

Alabama Agricultural Experi ment Station j ournal Series No. 18-912965? 
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description, that D. virescens was the same as that named C. virens by Link 
(1809). They expressed the opinion that this specimen could not be the holotype 
of D. virescens and that Persoon's original material has probably been lost. 
Furthermore, they thought it probable that Persoon had mistaken the H. vctctum 
specimen for his D. virescens as a result of only macroscopic examination. 
Sivancsan (1984) took up the binomial Dem11tium viresccns Pers. for the 
anamorph of Tubeufis cera and trans ferred it into Helicosporium Nees as 
He/icosporium virescens (Pers.) Sivanesan. Since D. virescens predates H. 
vcgctum, the binomial applied by Nees (1817) to the type species of his genus, II. 
virescens took priority over it . Goos (1989) followed Sivanesan (loc. cit.) in 
adopting the name lfelicosporium virescens but was unaware (R. D. Goos, 
personal communication) that Chloridium virescens (Pers.) W. Gams & 
Hol.-jech. was based upon the same basionym. No mention of this was made by 
Sivanesan (loc. cit.) either. Since Persoon's generic diagnosis of Dematium 
vircsccns reads "sporulis globosis aut ovalibus" it seems highly unlikely that he 
was describing Helicosporium vegetum and therefore it is reasonable to assume 
that the orig inal specimen to which he applied the name D. virescens has been 
lost. Despite the fact that a specimen of H. vegetum, bearing the binomial D. 
virescens , exists in Persoon's herbarium, the use of this name for the 
Helicosporium seems questionable. The reasoning behind the decision of Gams 
and Holubova-jechova (1976) to adopt the name Chloridium virescens for C. 
viride appears to be sound. The binomial H. vegetum should, therefore. be 
reinstated for the anamorph ofT. cera. Persoon (1822) considered D. virescens 
and C. viride, to be conspecific. The specific epithet 'virescens Pers.' was also 
recognized by Fries (1832) as having precedence over ' viride Link'. Gams and 
Holubova-j echova (1976) designated Link's holotype of C. viride [Restock, 
Herb. Link (B)] as neotype of the species. The differences in the three taxa 
originally recognized as separate species lie in form and coloration of conidial 
aggregat ions at the tip of conidiogenous cells, occurring either as, in the case of 
C. chlamyosporis , heads, or as, in the others, elongated cirrhi. Cirrhi of C. 
virescens and C. caudigerum differ in the former, as the name indicates, being 
yellowish-green, whereas those of the latter are invariably whitish. In addition, 
these entities are distinguished by the precise shape and size, particularly 
length/width ratios, of their conidia. Their conidia vary in shape from more or 
less subglobose in C. virescens to ellipsoidal in the others. 

Opinions as to the most appropriate classification of the above mentioned 
taxa have revolved around whether or not the three entities should be recognized 
as separate species, considered synonymous, or given subspecific taxonomic 
rank. Mangenot (1952) documented the differences dis tinguishing C. caudigerum 
[as Cirrhomyces caudigerus HOhn.] and C. chlamydosporis [as Bisporomyces 
chlamydosporis van Beyma]. These include mycelium pigmentation, 
chlamydospore characteristics, particularly whether solitary or in chains , as 
well as size and arrangement of conidia. Hughes (1958) accepted the 
distinctiveness of these taxa, transferr ing them into Chloridium, thereby making 
Cirrhomyces HOhn., and Bisporomyccs van Beyma synonyms of that genus. 
This taxonomy was accepted by Ellis (1971 ) , who used conidial size and 
arrangement to separate the three species. Tubaki ( 1963), Barron (1968), and 
Matsushima ( 1975) also treated C. chlamy dosporis as a separate species and 
likewise C. caudiAerum by Sivasithamparam (1975). Meyer (1959), however. 
considered C. caudf.gerus . B. chlamydosporis and Sphaeromycetel/a 
leucocephala Arnaud lnow accepted as a synonym of C. virescens var. 
caudigerum (see Gams and Holubov8-jechov8, 1976, and below)] to be 
synonymous. Gams and Holubov&-jechov8 (1976) reached a compromise between 
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FIGURE I. Chloridium viresccns var. allantosporum. Conidiophores and conidia. 



462 

these positions by recognizing the differences between the taxa at varietal rank. 
Thus, three varieties were established; namely C. virescens var . virescens 
(autonym) , var. caudigerum, and var. chlamydosporum. 

Gams and Holubov8-jechov3 (1976) reported proving Chaetosphaeria 
vermicularioides (Sacc. & Roum.) W. Gams & Holubova-jechova [~ 
Eriosphaeria vermicularioides Sacc. & Roum.] to be the teleomorph of 
Chloridium virescens by isolating the fungus in vitro from ascospores. 
Furthermore , cultures from ascospores of three collections identified as C. 
vermicularioides, together with examination of eight additional herbarium 
speci mens, showed that all three varietal form s a re associated with the same 
teleomorph. In spite of consistent differences in the anamorph types, the fact 
that their connected teleomorphs are indistinguishable provides a compelling 
reason for classifying them as varieties of a s ingle species. 

During the course of collecting saprophyt ic, dematiaceous hyphomycetes on 
dead leaves and decorticated wood in southe rn Africa (Sinclai r, 1990; Sinclair ct 
a/ ., 1990) . a number of Chloridium species have been encountered. These 
include C. matsushimae W. Gams & Hol:-jech., and two novel species, C. smithii 
Sinclair & Eicker and C. transvaa/ense Morgan-Jones , Sinclair & Eicker 
(Morgan- j ones et a/. , 1983; Sinclair and Eicker, 1985) . In addition to these, two 
collections of C. virescens have been made. One bears similarity to C. viresccns 
var. chlamydosporum in possessing conidiophores at whose apex the 
mer istematic conidiogenous tip protrudes a short distance beyond the termi nal 
cellarette, and in having narrowly ellipsoid conidia aggregated in heads. It 
differs from that, and the two other recognized varieties, however, in bearing 
longe r conidia that are s light ly curved and allantoid in shape. It differs from 
var. chlamydosporum also in lacking chlamydospores, or at least such 
st ructures are not present in the specimen examined , other than a few 
thick -walled , swollen, mid-brown cells proximal to the base of the 
conidiophores . Because of these differences, this collection, made in the 
Transvaal, is named and desc r ibed herein as a fourth variety of C. virescens. 
The other collection, made in the Transkei, has been ident ified as C. virescens 
va r. caudigerum, and is also described. 

Chloridium phaeosporum W. Gams & Hol.- j ech. , was described f rom a 
single collection made on rotten wood in Morgantown, West Virginia, and 
o ri~ina lly tentatively identified by its collector, H.L. Barnett, as 'Haplocholara 
?' (Gams and Holubova-J echO\'a, 1976). A second collection of this species, with 
conidiophorcs that arc better developed, has been made in South Africa, and has 
provided an opportunity to give further account and illustration of it. A 
comparison with the type material has been made. 

TAXONOMIC PART 

Chloridium vircscens var. allantosporum var. nov. (Figure 1) .. 

A va r ietate typica conidiis allantoideis, 4 - 6 X 1.8- 3.3 pm differt. 

In ligno decorticate, Mariepskop, N.E. Transvaal, South Africa, September 
1984, R.C. Sinclai r, AUA, holotypus. 

Colonies e ffuse, brownish black , rather sparse, thinly hairy . Mycelium 
mostly immersed in the subst ratum, composed of branched, septate, smooth , 
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FIGURE 2. Chloridium virescens var. caud igerum. Conidiophores and conidia. 
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subhyaline to pale brown, 2 - 3 pm wide hyphae. Conidiophores macronematous, 
mononematous, straight or very slightly flexuous, simple, cylindrical, 
thick-walled, up to seven-septate, smooth, pale to mid brown, attenuating 
slightly and somewhat paler toward the apex, dete rminate or , very ra rely, 
proliferating percurrently, 90 - 150 X 4 JJm, wider, up to 5 pm , at the 
non-flaring apical cellarette, often with a bulbous base, up to 8 pm wide. Stubby, 
thumb-like, swollen cells often projecting from the extreme base. Conidiogenous 
cells monophialidic , terminal , integrated, with a conical, meristematic extension 
protruding up to 4 jJID beyond the collare!te, giving rise to a sequence of conidia 
holoblastically in the manner of a sympodula. Conidia hyaline, s mooth, 
unicellular, narrowly ellipsoid to mosUy allantoid, accumulating in a compact, 
whitish, s limy mass at the tip of each conidiophore, often bi-guttulate, 4 - 6 X 
1.8- 3.3 ~m. Chlamydospores absent. 

On decor ticated wood; South Africa. 

Collection examined: Mariepskop, N.E. Transvaal, South Africa, 
September 1984, R.C. Sinclair, AUA , PREM 48911, type. 

The conidia of C. virescens var. aJ/antosporum, when viewed on a 
microscope sl ide, appear as a fan-shaped , radiating cluster. surrounding the 
protruding, fertile conidiogenous cell extension. This protrusion, as indicated 
above, is akin to that occurring in C. virsecens var. chlamydosporum, but is 
even more pronounced than in that faxon. T he process of conidium ontogeny that 
gives rise to this morphology is similar to that in Blastophorum truncatum 
Matsushima, Cacumisporum capitulatum (Corda) Hughes, and 
Chaetoblastophorum ingramii Morgan-Jones (see Goos, 1969; Matsushima, 1971; 
Morgan-jones, 1977). The conidiophores of var. allantosporum are similar in 
length to those of vars . caudigerum and chlamydosporum. Those of var . 
virescens tend to be shorter ( see Ellis, 1971; Gams and Holubovi-Jechov8, 
19'76). In this regard, it should be noted that there are appreciable differences in 
conidiophore lengths cited in the li terature. Gams and HolubovA-j echov8 gave no 
conidiophore dimensions for var. caudigerum but HOhnel (1903) gave their 
length as 100- 160 pm. Mangenot (1952) stated that conidiophores of this variety 
can be up to 250 pm long in vitro. Those of our collection from South Africa 
(see below) are somewhat shorter. Van Beyma (1940) reported conidiophores of 
var. chlamydosporum to be 60 - 180 pm long, whereas Gams and 
Holubov8-Jechovft gave their length as 70- above 100 ~m. before proliferation. 
Mangenot (1952) s ta ted that they may be as long as 600 ~m in vitro. 

Chloridium virescens var. caudigerum (HOhn.) W. Gams & Hol.-Jech., 
Stud. Mycol. 13: 19, 1976 (Figure 2) . 

" Cirrhomyces caudigerus Hohn., Ann. Mycol. 1: 529, 1903. 

= Sphaeromycetel/a/eucocephala Arnaud, Bull. T rimest. Soc . Mycol. Fr. 
69: 274, 1953 (invalidly published because of lack of Latin diagnosis: 
Article 36 (!CBN)]. 

Colonies effuse, blackish, sparse, hai ry . Mycelium mostly immersed in the 
substratum , composed of branched, septate, smooth, pale brown, 2 to 3.5 JJm 
wide hyphae. Conidiophores macronematous, mononematous, more or less erect , 
mostly stra ight, simple, cylindrical but attenuating ve ry gradually toward the 
apex , up to seven-septate, smooth, pale to mid brown, paler dis tally, 60- 110 X 3 
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FIGURE 3. Chloridium phaeosporom. Conidiophores and conidia. 
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- 3.5 pm, somewhat bulbous and up to 7 )Jm wide at the base. Conidiogenous cell 
monophialidic, terminal, integrated, with a non- flared collarette at the extreme 
apex; conidiogcnous loci below level of collarette. Conidia hyaline, smooth, 
unicellular, ellipsoidal, accumulating at the apex as a whitish cir rhus, 3- 5 X 1.5 
- 2.5 ~m .. 

Collection exam ined; on dead wood, Mbotyi , Transkei, sou thern Africa, 
December 1982, R.C. Sinclair , AUA. 

Varieties caudigerum and chlamydosporum arc very close, differing only 
in a very s light difference in conidial s ize and the fact that the former bears 
conidia in cirrhi ra the r than heads. Gams and Holubovi -Jechovct (1976) stated 
that they are hardly distinguishable in culture. Both form chlamydospores and 
although in var. chlamydosporum these are produced more abundantly, th is 
characteri s ti c seems too variable to be a reliable criterion for differentiating 
the two. No chlamydospores were observed in the above described co11ection o f 
var. caudigerum. Formation of cirrhi, as opposed to heads, seems also to be 
variable, dependent upon age and, in nature, possibly growth coniditions. Young 
conidiophores at first bea r conidia in heads , cirrhi only forming following 
production of many conidia. The collection from the Transke i is assigned to va r 
caudigerum advisedly since no well-developed cirrhi could be observed. In it, 
however, conidia are formed from conidiogenous loci within the collaratte and 
not from an apica l mer istematic P.rotrusion as is sometimes the case in var . 
chlamydosporum (see Gams and Holubov8-jechov8, 1976) . Persiani and Maggi 
(1990 ) recently described the same method and detai ls o f conidiogenesis in 
Gonytn'c!Jum macrocladum (Sacc. ) Hughes and adopted the term 
•sympodulophialides ' coined by Hammill ( 1972) for conidiogenous cells of C. 
virescens var . chlamydosporum [as C. chlamy dosporis]. When conidia a re 
formed from conidiogenous loci at or just below the level of the cella rette, as in 
varieties virescens and caudigerum, two conidia usually remain attached (see 
Figure 2) at the conidiophore tip when a microscope s lide preparation is made. 
In var . virescens , the meristematic tip of the conidiogenous cell may sometimes 
protrude slightly above the collarette (Gams and 1-lolubova-Jechova, 1976; Ccle 
and Sampson, 1979). When van Beyma (1940) erected the genus Bisporomyces 
[based on C. virescens var. chlamydosporum = Bisporomyces chlamydosporis 
van Beyma], as the name indicates, this cha racteristic was noted. With regard to 
position of conidiogenous loci, var. ch/amydosporum seems variable and there 
may well, there fore, be a continuum between it and var. caudigerum. Hammill 
(1972) also noted var iabi lity in the position of the conidiogenous apex in var. 
ch/amydosporum. Whether or not position of the conidiogenous loci in relation 
to the collarctte af fects the final ar rangement of the conidia is an interesting 
question. It may well be that when the meristematic, conidiogenous tip extends as 
a protrusion a short dis tance above the collarcttc, as in va r. oJlontosporum, the 
conidia, as they are produced , tend to splay out and accumulate as a head, 
whereas when they originate slightly below the colla ratte a columnar aggregation 
occurs. 

Chloridium phaeosporum W. Gams & 1-loi.-Jech .. Stud. Mycol. 13: 27, 
1976 (Figure 3). 

Colonies effuse, olivaccous brown, often dense, velvety to hairy , 
frequently in tufts . Mycelium partly immersed in the substra tum, partly 
superficial and formi ng a loose felt, composed of branched, septate, smooth, 
pale to mid brown, 2 to 3.5 pm wide hyphae. Super ficial hyphae sometimes 
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aggregated in s trands of a few, generally thicker-walled and more pigmented 
than immersed hyphae. Conidiophores rnacronematous, mononematous. f requently 
arising more or less perpendicularly from the repent, superficial hyphae, erect , 
st raight or s lightly flexuous, simple, cylindrical, septate, smooth, pale to mid 
brown, progressively paler and attenuating gradually toward the apex, 
determinate or, occasionally, proliferating percurrently, or, more rarely, 
sympodially, 26 - 58 X 2 - 3.5 pm, following proliferation up to 74 pm in length. 
Conidiogenous cells monophalidic or, where sympodial, polyphialidic, terminal , 
integrated, more or less cylindrical , cons tricatcd abruptly immediately below the 
collarattes. Collarettes cupulate, I - 2 )Jffi wide, 1.5 - 2.5 }Jffi deep, with a 
conidiogenous locus at the base, di splaced laterally foJlowing sympcxiial growth 
and lying sideways on the conidiogenous cell. Conidia very pale olivaceous 
brown, smooth, unicellular, ellisoidal to oblong, obtuse at the apex , wi th a dark 
hilum at the subtruncate base, aggregated in heads, 3- 6 X 1.5- 2.5 pm. 

Collections examined: on appreciably decayed wood, Morgantown, West 
Virginia, U.S.A. , May 1953, H.L. Barnett, DAOM 40413, holotype; on dead wood, 
Golden State Highlands 'ational Park , Orange Free State, South Africa, Ma rch 
14, 1979, R.C. Sinclair, AUA. 

Chloridium phaeosporum is unique in the genus in having pigmented 
conidia. It is classified in sect ion GonAromerizo (Preuss) W. Gams & 
Hoi.- j ech . because o f possession o f pronounced collarettes and percurrently 
proli fe rating phial ides. T he fact that these can also proliferate sympodially is a 
feature that it shares in common with members of section Psilobotrys ( Sacc.) 
W. Gams & Hoi.-j ech. 
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SCOLICOSPORIUM PAUCISEPTATUM NOM. NOV. 

0. CONSTANTINESCU 

Botanical Museum, Uppsala University, Box 541, S-751 21 Uppsala, Sweden. 

During the examination of fungi present on Robinia , a new species of the 
monotypic genus Scolicosporium Lib. apud Roum., was detected. This 
species ts here described and illustrated. 

Scolicosporium pauciseptatum 0 . Const., nom. nov.- Figs 1, 2. 

Synonym: Hendersonia {usarioiodes Sacc.- Mycotheca veneta 998. 1876; also 
in Micbelia 1:213. 1878. 

Conidiomala immersed, appearing as brown to dark brown, discoid bodies, c. 
200 JLm diam, stromatic, base composed of thick-walled, brown cells, 4-10 
JLm diam, fertile part with paler cells with thinner wall. Conidiophores 
hyaline, simple or rarely branched, septate. Conidiogenous cells integrated, 
terminal, more or less cylindric, hyalint; anneUidic, 6-10 x 2- 3 .urn . Conidia 
falcate, rarely sinuous, smooth-walled, \22-) 3(}..35 (-50) !Lm long, 3.5-5 !Lm 
wide in the median part , (3-) 5 ( -7}- septate, olivaceous, terminal cells paler 
and with th inner walls, base truncate, 1.5-2 !Lm broad, apical cell subulate. 
Te/eomorph unknown. 

Type on decorticated wood of Robinia pseudoacacia L , Italy, Conegliano, 
May 1876, coli. C. Spegazzini (PAD! - lectotype; UPS! - isolectotype). 

Additional specimens examined: (a ll under Hendersonia (usarioides, on Robinia 
pseudoacacw): Italy, near Conegliano, Aug. 1877, C. Spegazzini in Thiimen, 
Herb. mycol. oec. >88 (UPS); ~itto, summer 1877 in Thiimen, Myc. univ. 
1076 (PAD, UPS); France, Pyrenees centr., Bagneres-de-Luchon, summer, 
coli. Ch. Fourcade in Roumeg., Fungi sel. exs. 4751 (UPS). 

The avai lable epithet [IISarioides could not be used in Scolicosporium 
because it is already preoccupied under S. [IISarioUles (Sacc.) B. Sutton, now 
considered a synonym of Excipularia [11Sispora (Bet'k. & Broome) Sacc. 
(Spooner & Kirk 1982). 

Although several taxa have been described in Scolicosp_orium, the only 
acc~ted species is S. macrosporium (Berk.) B. Sutton (Spooner & Kirk 
l 98Z). ScolicoS)Joriwn pauciseptatum differs from S. macrosp_oriwn by its 
much shorter ~average ~0-35 vs. over 100 p.m) and narrower t3.5-5 vs. over 
10 !Lm) conidta with fewer (av. 5 vs. over 10) septa. In addition, the 
length/width ratio of most of the median cells in mature conidia is < 1 i_n S. 
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Fig. 1. Scolicosporium pauciseplatum . Con.idioma1 conidiogenous cells and 
conidia. A From Sacc., Myc. veneta 998 (UPS). B. From Roumcg., Fungi sel. 
exs. 4751 (UPS). C. From Thiimcn, Myc. univ. 1076 (PAD). 
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Fig. 2. Scolicospodum pauciseptatmn. A. Conidioma. D. conidium. C. 
COnidiogenous cells. Arrows show the annellations. Bar = 10 JLm . 

macrospon'um , but > I in S. pauciseptatum. The annellidic condition of the 
conidiogenous cells inS. pauciseptatwn is less visible in immature specimens 
(Figs lA, 2A), as is the case with the type, but is obvious in fully developed 
ones (Figs I C, 2C). 

The genus Scolicosporiwn was placed by Sutton (1977, 1980) within the 
Coclomycetes althou1h this fungus also shows Hyphomycetes affini ty 
(Spooner & Kirk 1982 . The co nidio ma of S. pauciseptatum exhibits the same 
mtcrmcdiate pattern. t is embedded into the substratum, a character of a 
coelomycete, but it has a sporodochium-like structure and is not covered by 
the host tissue, which places it within hyphomycetous fungi . 

Saccardo (1 880: 120) suggested tha t Hendersonia fusarioides is the acervular 
state of Coryneum {u.sanoides Sacc. (now known as Excip ularia fusispora 

\
Berk. & Broome) Sacc.). This assumption was rejected by Sutton ( f975: 
10), and the studies by Spooner & Ki rk (1982) clearly pointed o ut the 

di frerent conidiogenesis pa tterns of these two fungi. During this study 
several coelomycetes were found on the pieces of substratum on which S. 
pauciseptawm IS present but no connection could be traced between them 
and S. pauciseptatwn. As the substratum consist of old , decorticated wood, 
these fungi are most probably colonizers. 

As pointed o ut by Sutton (1975: 111) Scolicosporium is heterogeneous. 
Almost all described species belong to other genera. The taxonomic status of 
most species was commented upon or clarified by Sutton ( 1975), and 
Spooner & Kirk ( 1982). However, the following three taxa were left: 

79~~~~~~s%3~·uD~ib~§'<;;~~ ~~g~o~~~u!f~ ~ur~;!!?;e ~f8a~~0]Q,~~ 
racemosa . Having 60-100 J.Lm long, ~elicoidal ' coniJiophores and C}'Wnctric 
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to obclavate, 1-2-septate conidia, this is a Cercosporidium-like fungus rather 
than Scolicosporium. M ost probablY it is conspeci fic with Cercolporidiwn 
barrillgtolliae-acU/allgulae Kamal, Gupta & Verma (1987) described from 
India. 

Scolicosporium gei Chona, Munjal & Kapoor - Indian Phytopath. 10: 154. 
1957. Found in India on leaves of Geum urbanum . Its uniseptate conidia 
exclude this fungus from Scolicosporium . 

Scolicosporium /actucae MunJal & Kapoor - Indian Phytopath. 16: 91. 
1963. A _parasite of Lac/uca sp. in India, described as having uniseptate 
co nidia. This fungus is definite ly not related to Scolicosporium. 

~~:bJfri~e~A.Dn~d 1uPS /g~fg~~do/~~re~i~~r;~~o~~ b"r~ P~u:r~~sJJ;k }~~ 
critical review of the manuscript. This work was supported by a grant from 
I he Swedish Natural Science Research Council. 
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STUDIES ON TilE GENUS PHYLLOPORUS IN MEXICO, 
I. DISCUSSION OF THE KNOWN SPECIES AND DESCRIPTION 

OF A NEW SPECIES AND A NEW RECORD 

LETICIA MONTOYA and VICTOR M. BAND ALA 

Instituto de Ecologfa, AC. 
Apartado Postal 63 

Xalapa, Veracruz 91000 
MEXICO 

RESUMEN 

Se describe a Phyllopon.s guzmanii Montoya & Bandala como 
especie nueva, Ia cual se distingue por Ia forma y tamafto de las 
basidiosporas, el color del pfleo y el caracter cerulescente del contexto; 
dicha especie se distribuye en los bosques de Pinus y Quercus, en los 
Estados de Guerrero, Mexico y Morelos. Ademas, se registra a P. 
cenrroamericanus Sing. & Gomez por vez primera de Mexico en 
bosques subtropicales del Estado de Veracruz. Por otra parte, se 
presenta una discusi6n sobre las especies del genero previame nte 
citadas en Mexico. 

ABSTRACT 

PiJylloponts guzmanii Montoya & Bandala is described as new. 
It is distinguished by the shape and size of the basidiospores, the 
pileus color and the bluing of the context. It occurs in Pinus and 
Quercus forests in the States of Guerrero, Mexico and Morelos. In 
addition, P. centroamericamts Sing. & G6mez is reported for the first 
time from Mexico where it occurs in subtropical forests from the State 
of Veracruz. A brief discussion of the previously known species of the 
genus that occur in Mexico is also included. 
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INTRODUCfiON 

The examination of several collections made by the authors and 
exsiccati from the he rbaria a t ENCB, FCME and XAL has resul ted in 
the discovery of two new records of Phylloporns in Mexico, one of 
which is new. Microscopic study was carried out with mate rial 
mounted in 5 % KOH and Melzer's reagent. Colors indicated in the 
descriptions are taken from the color chart of Kornerup and Wanscher 
(1984). 

Phylloporus IN MEXlCO 

The re are only a few references to this genus from Mexico in 
the literature. It has been re ported mainly from subtropical forests 
where it is associated with Quercus at a ltitudes of 1000-2000 m and, in 
a few cases, in Pinus or Abies forests at al titudes above 2500 m. P. 
rlrodoxantlws (Schw.) Bres. ssp. rhodoxamlrus was the first species to 
be reported from this country (Singe r, 1957; Guzman, 1977). It is 
known from several localities in Mexico, particularly from the States 
of Hidalgo (Frutis & Guzman, 1983), Jalisco (Tellez-Ba nuelos et al., 
1988), Michoacan (Diaz-Barriga, eta/., 1988), Nuevo Leon (Garcia 
& Castillo, 1981; Garza et a/., 1985) and Veracruz (G uzman, 1975; 
Welde n & Guzman, 1978; Guzman & Guzman-Davalos, 1984). 

Othe r species of Phylloporns known to occurr in Mexico are P. 
bel/us (Masc.) Corner, reported from Oaxaca (Singer, 1978); P. 
coccineus Corner, from Guerrero (Perez-Ramirez eta/., 1986) which 
will be discussed below, and P. plraeoxamhus var. simplex Sing. & 
Gomez a nd P. foliiporns (Murr.) Sing., both from Ve racruz (Singer & 
Gomez, I 984; Montoya-Be llo et a/. , 1987). Some of the Mexican 
collections of P. rlrodoxantlws ssp. rlrodoxwrthus have been reported 
to have flesh which turns blue when exposed, so they belong to P. 
rlrodoxmrtlws complex but a re not conspecific with ssp. rlrodoxamlrus, 
since Murrill (1946), Corner (1970), Singer (1978), Singer eta/. (1983) 
and Singe r & G omez (1984) reported the absence of this character in 
ssp. rlrodoxamlws. 
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SPECIES STUDIED 

Plryllopoms guzmanii Montoya & 8andala sp. nov. 

Figs. 1-5 & 11-12 

Pi/eo vinaceum, purpureum, mfobrwmeum, parce Jlavobrwmeum, 
subtomentoso, convexo vel applanato, 15-45 (-71) mm Jato. Lame/lis 
flavis, viridantibus, subdecurrentibus, subdistantibus et moderatim 
uztervenosis. Stipe pilei concolor, lentis subtomemoso, aequal~ 25-50 (-
65) x 4-8 mm; velo nulo; mycelia basali flavo. Came Jla va, 
caemlescemes; odore et sabore debil. Sporis (6.4-) 7.2-8.8 (-10.4) x (3.2-) 
4-4.8 (-5.6) !JI1l, subellipsoidis vel subglobosis, sub microscopio 
flavovirens, inamyloideis. Basidiis 47-65.6 x (5.6-) 7.2-8 !J111, tetrasporis, 
claviformibus. Pleurocystidiis (41.6-) 45-105.6 (-116.8)x 5.6-11 (-12) pm, 
lanceolatis, subfusifomzibus vel sublageniformis, flavovirens, tenui­
tunicatis. Clzeilocystidiis 72-80.4 x 6.4-11.2 pm, pleurocystidiis silnilis. 
Epicute pilei triclrodermizmz, sublaxus sed non gelatinoso, lriplzis 
elongatis 2.4-3.2 (-4.8) pm crassis. Tramate lrymenoplrorali bilaterali. 
Hyplris a fibula tis. State of Guerrero, Prope Clz ilpmzcingo, Omiltem~ sub 
Pinus-Quercus. Typus Perez-Ramirez 565 (FCME; lsotipus XAL). 

Pileus 15-45(-71) mm in diam., convex to plano-convex, margi n 
undulated, surface velutinous to tomentose, vi naceous red (100 8, 9F7, 
9F8), dark purple (10F8) to reddish brown or ferruginous brown 
(8C8, 80 8, 8F8), with yellowish or yellowish brown tinges. Lamellae 
decurrent, close to subdistant, intervenose in mature specimens, never 
poroid, bright yellow (4A7, 4A8, 5A7) to mustard yellow (48 7), 
bluing (23 F8-24F8) when bruised, bluing areas finally staining reddish 
brown (7F8, 8E8); margin enti re, sometimes with vinaceous red tinges 
when dried. Stipe 25-50( -65) x 4-8 mm, cylindric, subfibrillose to 
subvelutinous, concolorous with pileus to brownish (6E6) at base and 
purpl ish (9E8, 1008) toward the apex, somet imes with irregular 
ye llowish tinges; basa l mycelium yellow. Context pale yellow (3A5) to 
mustard yellow ( 487), blu ing (23F8-24F8) when exposed. Odor and 
taste mild. Macrochemical reactions unknown. 

Spores (6.4-) 7.2-8.8 (-10.4) x (3.2-) 4-4.8 (-5.6) 11m, subelliptic 
to subalantoid in lateral view, subglobose in frontal view, greenish to 
yellowish green in KOH, inamyloid, smooth, slightly thick walled (up 
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Figs. 1-5: Phylloporus guzmanii, 1 : spores, 2: pleurocystidia, 3: 
cheilocystidia, 4: epicutis elements, 5: basidia (all from type) (scale 
bar, 1 = 10 11m; 2-4= 20 11m; 5= 15 11m). 
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to 0.8 11m thick). Basidia 47-65.6 x (5 .6-)7.2-8 11m, clavate, 
tretrasporic, hyaline, thin walled. Pleurocystidia (41.6-) 45-105.6 
(-116.8) x 5.6-11 (-12) 11m, lanceolate, subfusiform or sublageniform, 
often with constrictions, thin walled. Cheilocystidia 72-80.4 x 6.4-
11.2 11 m, yellowish green, similar to pleurocystidia. Context hyphae 
3-8.8 11m wide, cylindric, interwoven, yellowish hyaline, sometimes with 
dense yellowish content, thin walled, some with pale yellowish green 
incrustations 0.8(-1.6) 11m thick. Hymenial trama bilateral; hyphae 
yellowish to hyaline, (3.2-)4.8-10 11m wide, thin walled, sometimes with 
pale yellowish green incrustations which cause the walls to appear 
thickened. Subhymenium hyphae 2.4-3.2 (-4.8) 11m wide, yellowish. 
Pileus cuticle a trichodermium, with interwoven or suberect chains of 
elements, tinged yellowish; terminal elements, subclavate to 
subcylindric, (20-) 22-78 ( -80) x 5.6-9.6 11m, thin walled, some 
intercalary elements with incrustations 0.8(-1.6) 11m thick. Hyphae 
clampless, exuding an intense yellow pigment in KOH. 

HABITAT. Terrestria l in subtropica l (mesophytic), Pinus­
Quercus and Pinus forests, between 2000 and 2200 m in altitude. 

SPECIMENS EXAMINED. STATE OF MEXICO, 10 km from 
Valle de Bravo, road to Temascaltepec, Guzman 21880 (ENCB). 
GUERRERO, Municipio de Taxco, km 2 deviation to Cerro del 
Huizteco, Wong & Perez-Ramirez 603 (FCME). Municipio de 
Chilpancingo, Omiltemi, Perez-Ramirez 565 (Holotype, FCME; 
Isotype XAL); Uribe, Aug. 13, 1984 (FCME). MORELOS, Valle de l 
Tepeite, NW Santa Maria, Valenzuela 4276 (ENCB). 

DISCUSSION. This species is characterized by the distinctive 
shape of the spores, color of the basidiocarp, and the bluing of the 
context. Phyllopporus coccineu.s Corner from Africa is closely related 
but is distinguished by the noticeably subglobose spores [7.5-9 (-10) x 
6.5 -7.5 (-8) 11 m], broader pleurocystidia (10-18 11m), larger 
cheilocystidia (-200 x 10-16 11m) and shorter epicutis e lements (25-40 
11m long) (Corner, 1970). The collections Perez-Ramirez 565, Uribe, 
s. n. , Aug. 13, 1984 and Wong & Perez-Ramirez 603 were originally 
thought to be P. coccineus Comer by Perez-Ramirez et a/. (1986). 
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Figs. 6-10: Phylloporus centroamericanus. 6 & 10: spores, 7: 
pleurocystidia, 8: cheilocystidia, 9: epicu1is elements (6-9: Montoya 
555; 10: Guzman 29147) (scale bar, 6 & 10= 10 11m; 7-9= 20 ..,m). 
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This species is named in honor to Dr. Gast6n Guzman in 
commemoration of his thirty-five years of dedication to Mexican 
mycology. 

Phylloporus cemroamericanus Singer & G6mez, Brenesia 
22:169, 1984. 

Figs. 6-10 & 13-16 

Pileus 7-50 mm diam., plano convex, sometimes depressed 
toward the disc, dark brown (6F4, 8F4), brown (8F5) or Jigth brown 
with redd ish or pinkish tinges (8E6, 8F4), paler toward the margin, 
velutinous in young basidiocarps, areolate with age revealing the 
yellow (3A3, 3A5) context. Lamellae adnate to subdecurrent, close, 
greenish yellow (2A8) or mustard ye llow (4A7), slowly or 
instantaneously bluing (23F8-24F8) when bruised, blue areas 
eventually staining brown (7F8) to reddish brown (8F8, 9F8); slightly 
intervenose becoming more so in mature basidiocarps, never poroid. 
Stipe 16-55 (-65) x 3-7 (-9) mm, cylindric to slightly bulbose toward the 
base, sometimes sinuous, striate and pru inose in apical region, villous 
at base to more or less fibrillose-squamose elsewhere, leathery, apex 
concolorous with lamellae to brown (6F8), reddish brown or vinaceous 
brown (7F8, 9F8) otherwise, basal myceli um while or whitish. Context 
yellow (3A6) or pa le yellowish brown (5E7) at stipe base, sometimes 
with irregularly reddish (8E5-8E4) or vinaceous (9F8) stains a ll over, 
and sometimes irregu.larly blu ing (23F8-24F8). Odor agreeable; taste 
mild. Basidiospores olivaceous ( 4E8, 4F8) in mass. 

MACROCHEMICAL REACTIONS. 14 % NH40H blue (23F8) on 
the pileus surface, sometimes negative in usually young basidiocarps 
or only darkening vinaceous brown (11F4). Pileus surface darkening 
with 5% KOH. 

Spores (8.8-) 11.2-15.2 (-17.6) x 4-4.8 (-5.6) 11m, subfusiform, 
gree nish yellow in KOH, smooth, slightly thick walled (-0.8 11m), 
inamyloid. Basidia (30.4-) 32-48 x 7.2-10.4 11m, tetrasporic, subclavate, 
smooth, thin walled. Pleurocystidia (48-) 60-127.9 x (9.6-) 12-16 (-22.4) 
11m, clavate or subfusiform with constrictions, incrusted, appearing 
thick walled, apex and base naked, incrustations 0.8-3.2 11m thick; base 
cylindric ( 4-) 4.8-8 ( -9.6) 11m in diam. Cheilocystidia (28-) 50.4-96 (-



Figs. 11 -14.- 11-12: Phyl/oporus guzmanii, 11 : spores, 12: 
pleurocystidium (from type; x 400) . 13-14: P. centroamericanus, 13: 
basidiocarps (Montoya 1433), 14: spores (Ventura 5608, x400) . 
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97.6) x (9.6-) 12-18 (-20) ~o~m , versiform or similar to pleurocystidia; 
incrustations 0.8-2.4(-3.2) ~o~m thick, sometimes in patches; base 
subcylindric, 4.8-8.8 ~o~m wide. Pileus cuticle with interwoven or 
suberect chains of elements; terminal elements (17.4-) 20-66.6 (-86.2) 
x (5.6-) 6.4-17.7 (-20.5) ~o~m, subcylindric, some subovoid or 
subpyriform; some intercalary elements 14.6-18.4 x 11.2-12.8 ~o~m, 

yellowish or yellowish green, often with yellowish to yellowish orange 
incrustations. Context hyphae (2.4-) 4.8-14.4 (-16.6) ~o~m , interwoven, 
yellowish hyaline. Hymenial trama bilateral, hyphae 3.9-14.7 (-16.6) ~o~m 
wide, yellowish hyaline. Hyphae clampless. 

HABITAT. Terrestrial among mosses, often in sandy soil, in 
subtropical (mesophytic) forests associated with Quercus, at 1300-
1860m altitude. 

SPECIMENS EXAMINED. MEXICO: STATE OF 
VERACRUZ, 4 km by the deviation to Plan de Sedeiio, road Xalapa­
Perote, Ventura 5608. 2 km SW from Xalapa, near Coapexpan River, 
Bandala 1351, 1363, 1367, 1370; Guzman 29147; Montoya 1397, 1398, 
1431. Mpio. de Banderilla, SW Banderilla, Cerro de La Martinka, 
Montoya 555; Ortega 11 (all in XAL). COSTA RICA: San Jose, La 
Perla, G6mez & Alfaro 20630 (FM). 

DISCUSSION. This is the first report of P. cemroamericanus 
from Mexico. Singer & G6mez (1984) described the species from 
Costa Rica. The Mexican material not only agrees well with their 
description but also with data taken from a specimen studied by them, 
except, perhaps for the cystidia which are more consistently incrusted. 
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Figs. 15-16: Phylloporus centroamericanus, pleurocystidia (15: 
G6mez & Alfaro 7-1983, x450; 16: Montoya 555, x400) . 
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ABSTRACT 

NEW SPECIES proposed: Ustilago gardnerii McKenzie & Vlinky (type on 
Cyperus ustulatus); Ustilago onopordi V4nky (type on Onopordum bracteatum 
subsp. Hex). 

NEWCOMBINATION proposed: Ustilentyloma brefeldii (Krieger) V4nky, 
based on Entyloma brc fe ldii O.ype on Phalaris arundinacea). 

( G!~:~~~~Uo:ri:os~~~n:~ ~!de:d ;_vN~YMS: Uroc8Yt!~ c;~;:~a~: 
asserini) C iferri, s. lat. (type on erata); Urocystis 

Wang (type on ?.!:£.! sp.) is Uroc G. P. Clinton 
· uburcinia uti- -Bourgin (type 

on Ranunculus muricatus is ranu oesz (type on 
Ranuncu lus repens); both thurii ume (type on Panicularia 
~ .. !!!..~.!£.~.!!), and U. scolochloae r type on Scolochloa festucacea) a re 
synonyms of Ustllago echinate SchrOter (t ype on Phalaris arundinacea). 

LECTOTYPES are selected for Entyloma podosoermi Unamuno & Ciferri, 
and for Ustilago sciteminea H. Sydow. 

On Cruciferae three species of Uroc Is ere recognized: U. coralloides 
Rostrup, U. sophiae Griffiths, and U. b Mundkur. 

EXCLUDED SPECIES: S orisorium Cesati (type on Z 
Aspergillus sp.; Thecaphora aurantlaca mgerhuth (type on Ur · 
a Pucclnia sp. (aec io of P. urticae-caricis Klatsch, s. lat., or 
Wallroth); Thecaphora pallescens Fingerhuth (type on "Fragaria co ma" =? 
Potentilla sp.) is probably oecia of Frommeella tormentll loe (Fuckel) 
~ & Y. Hira t stJ<o (Uredinales); Tllletia nigr lfaciens Langdon & 
Boughton (t ype on Phragmltes australis) is an ascomycete. 

Since finishing the manuscript of my book, European Smut Fungi, I am continuing 
taxonomical and nomenclatorial Investigations of this interesting and 
economically ii'Tllortant group o f plant parasitic fungi, in order to pave tho way 
towards a world monograph of Ustilaginales. New results obtained are presented 
in this current paper, one of a series. 

*Studies in Heterobasidiomycetes, part 89 
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Entyloma on Scorzonera. 

~~~~~er~~~=~;~i)ni:t~b~s(~~~ o7:~tf!0~c8orio0nd:rS:~~~/nia~~a:)."~n ;e ~~~~~~~ 9~~ 
two syntypes are mentioned: "Ribera de Ort iz, prope Val liso leti, leg. P. R. 
Fernandez, V-VI. l926; Caude te, prope Albace te, Hispania, leg . P. Unamuno, 
IV .1928 ." In Herbar ium MA (Madrid) there are two collections preserved (both 
under No. 7741). One is identical with the second synt ype. The few leaves are 
heavily infected by aecia of P uccinia podosoermi, and appa rently devoid of any 
sor i of Enty loma. The other co llection is labelled: "Entyloma podospermi Unam. 
cum Puccinia podosoermi in foliis Podosoermi laciniati, prope Valladolid ap. fl. 
P isuerga, VI.l926, colJ. P. Unamuno, Typus." This specimen is more abundant 
a nd, besides l e lia of P. podosoermi, conta ins sari of Entyloma. It is selected here 
as lectot ype. A description of this species, based on the lectotype, is as fo llows: 

Entyloma podosperm i Unamuno & Cife rri , in C iferri, 1933:260. 
Lectotype on Scorzonera lacinia ta L., Spain (sel. here), near Va Ua dolid, at the 
P isuerga River, Vl.1926, coli. P. Unamuno (MA!). Sari in leaves as small, rounded 
or angu lar, yellowish, amphigenous spots, 3-S mm in diameter. Spores more or 
less crowded, subglobose to subpolyhedrally irregular, 7-12 x 0.5-14.5 ~m, 
st.bhyaline to pale yellow ish-brown; wall smooth, two- layered, 1-1.5(-2.5) ~m 
th ick, equal to slightly unequal. 

Urocystis species on~-
Several Urocystis have been repor ted on~· The following fou r spec ies can be 
distinguished: · 

1. U. frascrii G. P . C linton & Zunde l, in Zundel, 1939:1018. - Type on~ 
comata Trin. & Rupr ., Canada , Saska t chewan, Saska toon, 5.VI.1922, W. B. Fraser 
& J. W. Scanne ll (BPI 182124!). 

2. U. granulosa G. P. Clinton, 1902:151. - Type on Stipe comata Trin. & 
Rupr., USA, Idaho, 1859, F. V. Hayden (BPI 182149!). 

3. U. s tipae McAlpine, 1910:198. - Type on Stipe luehmanni Reader, 
Australia, Vic tori a, Mallee, X.1098, C . F rench. 

4. U. cors ica (Mayor & Terrier) Vtinky, 1982:12. - Sorosporium corsicum 
(Mayor & Terri er) Guyot & Massenot , in Guyot, Malen.yon & Massenot, 1969:208. 
- Type on St ipe tortilis Desf. (= 5. capensis Thunb.), Corsica , near ll e - Rousse, 
Vlll.l957, E. Mayor. 

U. multispora Wang, 1962:136 (Type on ~ sp., China, Tsinghai, Char-han­
wu-su, a lt. 3800 m, 6.V HI .1959, Ma Chi-ming & Hsing Juen-chuang 1304, HMAS 
26443; isotype in HUV 7988! ) is conspecific with U. granulosa G. P. Clinton. 

The main d irferentiating characters o f t hese species are: 
1. Spores per spore ball 1-10 .......•..• . . ...•.. ... ...• •.•... . . .. 2 
- Spores per spore ba ll 6-20 ••... . • .. •.....................•.... 3 
2. Sar i in the spikelets. Spores per spore balll-10 ...•. ..... . .. U. granulosa 
- Sari in the leaves and stems. Spores per spore balll-5(-7) . ...... U. stipae 
3. Sterile cells inconspicuous, thin -walled (0.5 ~m). Sari in ~per 

parts o f the s tems and rachis o f the inflorescence ........•... U. fraserii 
- Ster ile ce ll s consp icuous, th ick- walled (1.5- 3 1Jffi). Sari in 

upp ermost leaves and aborted inflorescence ..•... . .. ..... . .. U. corsica 

Four Urocystis (Tuburci~i~)c~:~i= s~::~e~:'c~~~~i f~~8~ruciferae, all producing 
galls on the roots: U. cora lloides Rostrup (t ype on Turritis glab ra); U. sophiae 
Gri ffiths (type on Sophia andrenarum); U. brassicae Mundkur (type on ~ 
~); and Tuburcin ia coralloides (Rostrup) Lira var. cantonensis Ci ferri 
(type on Brassica sp • . 
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The first of these to be desc r ibed was Urocystis cora llo ides on the roo ts of 
TurT itis glabra (Rostrup, 1881 :126). 

Griff iths (1907:209) describing U. sophine from t he roo ts of Sophia 
andrenarum, did not mention the earlier pub lished U. cora llo ides. CHerri 
(1957:93) st udied the t ype of U. sophiae and considered tha t " it is a lli e d wit h!::!.: 
coralloides, the diffe rences be ing o f the same orde r of t he fungus on Bras.s ica in 
India and in China". 

Mitra (1928) repor ted U. cora llo ides on Brass ica campestris from Ind ia. On 
the basis of di ff e rences in the size of t he spore balls, spores and s t e r ile cells 
between t he Brassica-smut and the type of U. cora lloides, and because infec tion 
experiments wi th spores of Brassica -smut on Turri tis and Matthlolo gave 
negati ve results, Mu ndkur (1938) described the smut on Brassica as a new 
species, U. brass icae. My s tudy o f the t ypes of U. cora lloides and U. brassicae 
confi rms that U. brassicae has spore balls composed of more spores t han those in 
U. coralloides. 

Ciferr i (1957) s t udied a specimen of Urocystis on the roots o f a Brassica sp. 
f rom Chi na. Despite s tat ing tha t the Chinese specimen "ag rees wi t h Urocystis 
brassicae Mundk ur", Ci fe rri described it as a new va r ie ty, var. cantone nsis. 
Ciferri's statement tha t "The peripheries!, sterile ce ll s are abou t the same 
number and about the same size of the fertil e spores" is evident ly erroneous and 
is in con tradic tion with what he wrote a few lines below: "The fertile spores are 
13 -17 ~diem. , as a rule 14-16 1J, and the ste ril e ce ll s smalle r, 3- 8 ~ diem, as o 
rule 3-5 ~"· "Ei t her for bio logical or blomet rica l characteristics" Ciferri 

v~~~::;:iac:~i:,~~~!s8~s ~~~r~:e~~f: ~a~~.rr:::.t~o:ll;i~~~~f~~~~ s~p~i~:,n~a~ 
brass icae. var. cantonensis). 

l. Urocyslis cora llo ides Ros trup, 1881:126. 
Tuburcin ia cora lloides (Rost rup) Li ra, 19 22:86 . - Type on Turriti s glabra L., 
Denmark, Funen, Vejstrt..p , Aaskov , 5.V1.1880, E. Rostrup (C; isotype HUV 9122 !). 

"Ustilago coralloides (Rostr.) Ros tr." is sometimes cited as synonym of 
Urocystis cora lloides. However, Rostrup never made this combination and the 
binomial "Ust ilago cora llo ides Rostr.", in Rostrup , 1885:235, is a s lip o f the pen. 

Sar i oo root s as globose to cora llo id ga lls up to 4 em in dia me ter , fill ed with 
an agglutina ted, black mass of spore balls, hyphae and remnants o f host tissue. 
Spore bal ls globose, ovoid to irregular, 25 - 40 x 28-52 ~m, composed of 1 - 4(- 5) 
spores surrounded by a conti nuous layer of da rk, sterile ce ll s. Spores g lobose , 
ovo id to elonga ted, oft e n sligh tly irregu la r, 11 - 19 x 16- 25 ~m, da rk 
redd ish-brown. Steri le ce ll s subglobose to irregular, 5 - 16 j.J m long, da rk 
yellowish- or reddish-brown, with smooth, 1.5- 4 ~m thick wall. 

Known on Arabis (incl. Turri tis), Lepid ium, Ma tthiola, from Europe. 
2. Urocystis sophiae Gr iffi ths, 1907:209. 

Type on Sophia and renarum Cockerell (= Descurainia a. (Cockere ll) Cory), USA, 
Ar izona, Tucson, 14.111 .1903 (BPI 182S1S!); para t ype: 1.111 .1901 (8Pll 82516!). 

U. soohiae diffe rs from U. cora lloides in having lighter co loured spore ba lls, 
composed of more spores (1 5), and by the t hin- wa lle d {1 - 2 ~m), ligh t co loured 
sterile ce ll s which o f ten form an incomplete layer around the spores, or steri le 
ce ll s lacking in the spore balls. 

3. Urocyst is brassicae Mundkur, 1938:141. 
Type on Brass ica campestr is L. (= ~ L. ), India , Bihar, Pusa, 1.1925, M. 
Mitra; iso t ypes in Herb. cryp t. Ind. Orient. exs., U. Ind ian Ust . 32 (HUV 5779!), 

U. brassicae has spore balls composed o f 1 -6( -8) spores, whereas in !:!:. 
coralloides the spore ball s have 1-4(- S) spores. 

Known on Orassica raps L. from Asia. Art ificially also on B. juncea (L. ) 
Czern., B. napus L., B. nigra (L.) Koch, B. ra pe L. va r. lorifo li a Bailey, and 
Ra phanus sa tivus L., As ia. 

Probably to t his spec ies belongs also Tuburcinia cora lloides (Rostr. ) Li ro var. 
can tonens is Ci fert"i , 1957:9.}.- Type on Brasslca sp. cul t ., China, Canton, 19SJ. 
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Yellow-spored Ustilaqo species on Cyperaceae and Juncaceae. 

In connection with a presumably unknown Ustilaqo species in the capsules of 
Cyperus ustulatus from New Zea land, kindly sent by Dr. E. H. C . McKenzie, I 
checked Lhe Ustilago species on Cyperaceae and Juncaceoe possessing yellow or 
light cimamon-brown spore masses. These are: 

1. U. subni tens SchrOter & P. Hemings, in Hennings, 1896:215. - Type on 
Seier Ia pratensis Lindl. , Brazil, Rio de Janeiro. 

2. U. cyperi - luc idi Walker, 1971:99. - Type on Cyperus lucidus R. Br., 
Australia, New Sou th Wales, W. of Pambula, Wyndham, ll.VII.l969, J. Hindle 
(DAR 17587/a; iso type in HUV 14062!). 

3. U. capensis Reess, 1875:70; in Buchenau, 1875:486 + Pl. XI. - Type on 
Juncus ca ensis Thunb., and J. lomatophyllus Sprengel, South Afr ica, Cape of 
Good 1-iope n. v.). 

ca!e~~~surt)i~g~.d~~t~:r~!::1~~~~kV!~r~~~~:~~n~,2~~~;~;~·<c,,TZ~O.oo Luzula 
5. U. abstruse Malencoo, 1929:256. - Type oo Juncus gerardii Loisel., F rance, 

06pt. Manche, Gatteville near Cherburg, 19.1X.1926, G. Molencon (MPU). 
The fungus from New Zealand differs from these species, and is described 

here as; 
l.Jstilaqo gardner ii McKenzie et Vt\nky, sp. nov. 

Typus in matrice Cxperus ustuletus A. Rich. f. qrandispiculosus Klik. ex Carse, 
New Zea land, North Jslend, Auckland, Western Springs Lake, 17.11.1989, leg. R. 
0. Gardner. Ho lotypus in POD 57462!, isotypi in BPI & HUV 14850. Paratypi in 
matrice C . uatulatu~ NZ: Auckland, Western Springs Lake, 1. & 15.V .1990, R. 0 . 
Gardner (POD 57731 & 57624 : HUV 15156 & 15160); Taupo, Tokaanu, 5.V.1990, 
E. H. C. McKenzie (POD 57584 = HUV 15157); Coromandel, Little Barrier Is., 8. 
& IO.V.I990, R. E. Beever (POD 57625 & 57626 = HUV 15158 & 15159); 
Northland, Whongare i Heads, 3l.V.1990, R. 0. Gardner (POD 57463 : HUV 14851). 

Sori (Fig. 1) in nuculis tumefac tis, masse pulve reo pallide, ochraceo-flave 
sporerum, rup to perlcerpio Iibera re fertis. Sporae (Figg. 2, 3) subglobosae, 
ovoideae usque parum subonguloriter irregulorea, 13-18(-20) x 15-20(-21) ~m, 
velde slbtiliter minuteque interdum incomplete reticule tae , 10-15 maculis per 
d ia metrum sporarum, pariete addito reticula, 2-2,5 ~m crasso, muri reticuli 
0,8-1 J.llTI elti. lnfectio plantarum systematics: nuculae omnes inflorescentiae 
affec t ae. 

Sori (Fig. 1) in swollen nutlets, filled by a light ochraceous- yellow, powdery 
mass of ~ores exposed upon the rupture of the pericarp. Spores (Figs. 2, 3) 
subglobose, ovoid to sligh tly slbpolyhedrally irregular, 13-18(-20) x 15-20(-21) 
IJm, very finely and miNJtely reticulate, sometimes incompletely, 10-15 meshes 
per spore diameter, wall 2-2.5 ~m thick including the reticulum, mu ri 0.8-l IJm 
h igh. Infection systemic, aU nutlets in t he inflorescence be ing affected. 

U. qardnerii differs from U. cyperi-lucidi Wa lker (Figs. 4, 5) espec iall y by 
smaller spores, thinner spore wall, and lower muri. In U. cyperi-lucid i the spores 
measure (12- )16-20(-24) x (15-)17-24(-26) 1Jm1 the spore wall is 2.5-4 IJm 
thick, and the muri 1-2 J.tm h igh. 
The main differences between these species are presented in the follow ing key. 

1. On Cyperaceae ..••.......••.......••.•.....•. . ..... . • . .• . • 2 
- ()n Juncaceae ... ..• • . . • . ...••... .. .. ••. .... . ..•. . .•. . .•. . .• 4 
2. On Scleria. Spores smooth . . ••••. ... • . .••. .. • . ..•...••. U. subnitens 
- On Cyperus. Spores very finely reticulate, 10-15 meshes per spore diam . .•• 3 
3. Spore wall 2.5 - 4 J.tm thick. Muri 1-2 IJm high .• . .•.••.. . . U. cyperi- lucidi 
- Spore wall 2- 2.5 ~thick. Muri 0.8- 11Jm high •••......•... U. gardnerii 
4. On Luzula. Spores deeply reticula te (muri 1.5-2.5 ~m high), 

5-8 meshes per spore diem •••••.••.••••.••••••••••••••• U. vuyckii 
- On Juncus .•. .. .. •.••.....•••• . .• . ...•.. . .•... . ..... . ..... 5 
5. Spores shallowly reticulate, 7-12 meshes per spore diem .. •. .... U. abst rusa 
- Spores (judged from Rees' Illustrations) deeply reticula te, 

c. 5 meshes per spore diam. • •••••••••••••••.•.. . ... .. . U. capensis 
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Ustilago species on Compositae. 
Dr. Siraj Hasan kind ly sent me some smutted Silybum and Onooordum. In 
connec tion with the identifi cation of the fungi, 1 checked the known Ustilago 
species on Cor113os itae . These are: 1. U. ca rdui Fischer von Waldhe lm, 1867:255 
(t ype on Carduus acanthoides L. ), 2. U. cichorii H. Sydow, 1929:413 (t ype on 
Cichorium intybus L. ), 3. U. sco!ymi Roumegu&re &: Trabu t ex Jue l, 1901:257 
(t ype on Scolymus hispan icus L. , 4. U. scorzoncrae (Albertin i & Schwe initz) 
SchrOter , in Cohn, 1887:274 (type on Scorzonera humilis L.), and 5. !:!:. 
lragooogon is·pra tensis (Persoon) Roussel, 1806:47 (type on Traqopogon pratensis 
L.). The smut on Silybum marionum is re ferred to U. cardui, though the spores 
are somewhat smaller than those of the t ype spec imen, a fact which is 
conside red to lie within the variability o f this spec ies. The smut on Onopordum 
turned out to be an unknown species and it is described as: 

Ustiloqo onopordi Vlinky, sp. nov. 
Typus in matrice Onopordum brac tea tum Boiss. & Heldr. subsp. ilex (J anka} 
Fr anco (syn. 0. il ex Janka; det. A. Shepard), Groecia, Thessa lia div., L~risa 
prov., pr. pag:-H&ikTades inter L~risa et Farsa la , 5.Vlt .1989, leg. D. T. Br iese & 
A. Shepard, comm. S. Hasan (HUV 15101); isotypi in BPI, MPU. 

Sori (Fig. 6) in flo r ibus achaeniisque evoluti , eos massa spora rum pallide 
brunneolo-vio lacea pulverea part lm substltuen tes. Flores omnes eiusdem 
in fl orescentiae in fectae. Sporae (F igg. 7, 8) subglobosae, ovoideae usque 
e llipsoideae, 13,5- 17,5 x 14,5-20 )Jm, subhyallnae usque pa ll ide fla vido­
brunneae, parlete a lte re ticu lotae, (4- )5-7 macu lis per diametrum sporae, murl 
maculorum 1,5- J lJ1Tl alti ad marg ines sporarum sicu t aliae In sectione media 
au tem sporerum sicut projectiones acu tae spini forme s apparentesj sub SEM 
maculae plus-minus rotundat ae vel subpolygonales, intersti is lev ibus. Germina t io 
(F ig. 9} cum basid ia 4-cellu lari (4-5 x 25 -36 )Jm), basidiosporas 2- 3,5 x 4-6 )Jm, 
ovo ideas, laterales ve l t ermina les gerent i. Post fusione m bas idlosporarum ve l 
ce llularu m basidii competib ili um, filaments dicaryotica crescen tes. In mediis 
nutri entibus a rte foctis e basid iosporis culturae ill is fermentorum s imiles 
evolventes, 

Sori (Fig. 6) in the fl owers and seeds which are partly replaced by a pale 
brownish-violet, powdery spore mass. All flowers in a head e re affecte d. Spores 
(Figs. 7, 8) sl.bg lobose, ovoid to ellipso idal, 13.5-17.5 x 14.5- 20 ~o~m , subhyaline 
to pa le yellowish-brown; wall deeply reticulate, (4 - )5-7 meshes per spore 
diame ter , muri 1.5- J JJm high appea r ing as wings on the spore margin, in median 
view forming acute, spini form projec tions; in SEM meshes more or less rounded 
or st.ilpolygonal, interspaces smooth. Germination (Fig. 9; on wate r·agar , a t 
room te mpe rature, in 2 days) results in four·celled basidia (4-5 x 25- 36 JJm) 
produc ing latera ll y end terminall y ovoid basidlospores (2- 3.5 x 4-6 ~). After 
fusion o f compa tible basidiospores or o f basidial cells, dikaryotic f ilaments 
result. In nutrien t media basidiospores give rise to yeast cultures. 

The ma in differences between the Ustilago spec ies of Compos itae are 
presented in the follow ing key. 
l. Spore mess light. Muri in median view spiniform. On Onopordum •. U. onopordl 
- Spore mass dark. Muri not so .... .• . ...••..••.• ...•. , , , , , , , , , , • 2 
2. Mu ri over 1.5 JJm high. Spores uni formly pigmented • • .. , • , , , , , . .• , , . • 3 
- Muri up to 1.5 J.~m high. Spores of ten lifjlter on one side •. .• , , , , , , • , , • , 4 
) . Mu ri in median view appea r as radia te marginal wings. Meshes per spore 

d iameter (4-)5-8(- 9). On Carduus and Silybum . •. .... ... . , , • U. ca rdui 
- Mu ri not so. Meshes per spore di ame te r 6-10. On Scolymus • , , • , U. scolymi 
4. Spores 10-15 ~o~m long. On Scorzonera ...•.. , •... , .•. , •• U. scorzonerae 
- Spores 13- 19 )JtTllong •......••.•.. , ...• , , • , , , • , •• , , • , , , , , • , • 5 
5. lnterspaces with evident wa r ts. On Tragopogon , • , , U. tragopogonis ·pratensis 
- lnte rspeces wi thou t or with inconspicuous warts. On C ichor ium, • , U. cichorii 
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Fig. 1. Sor i of Ustil ago gardnerii in the nutlets of C yperus uslulatus f. 
grandisoiculosus (type. Bars - 1 em}. 

F"ig . 6. Sari of Ustilago onopordi in the flowers and seeds of Onopordum 
bracteatum subsp. ilex (t ype; bars = 1 em). 

Figs. 2, J . Spores of Ustilago gardnerii (type) in LM and in SEM. 
Figs. 4, S. Spores of Usti lago cyperi-lucidi (type) In LM and in SEM. 
Figs. 7, 8. Spores of Ustilago onopordi (type) in LM and in SEM. 

(Bars of LM pic t ures = 10 ~m, those of SEM pictures = 5 ~m). 
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Fig. 9. Germinating spores of 
Uslilago onopord i (type) 

(bar - 10 ~m). 

Ustilago serpens and related species. 
Several stripe smuts that were described on Gramineae have spores var ying in 
ornament ation from coarse ly echinula te to verrucose or semireticula t e . Most of 
these species have tumed out to be synonymous with previously described 
species. In some cases, the hosts of "new species" we re actua lly misidentified 
plants. Ustila o arthurii Hume (1902i type on Panicu laria americana), and U. 
sco lochloae Gri ff iths 1904; type on Scolochloa festucacea) were merged by 
American mycologists under the older name. In spi t e of the sta tement by 
Griffiths (1904:86) that U . sco lochloae is "Close ly re lated to Ustilago echinate 
SchrOt." (type on Phalaris arundinacea), t hey never had been critica ll y compared. 
A study of the t ypes of U. echinata and U. arthurii revealed no d ifferences in the 
sorus and spore charac~d, t here fore, t hey are considered synonyms. In 
contrast , in spite o f the variability in spore morphology, there a re some 
differences between U. echinata and U. serpens (t ype on El mus re ens), two 
closely re lated species (e. g. higher and coarser spines in U. echinate . They were 
merged by some authors but I prefer to ma inta in them as separate species (camp. 
a lso V4nky, 1985:208). The synonyms and the main charac t ers of these two 
species are: 

1). Ustilago echinata SchrOte r , 1869:4. - Type on Pha laris arundinacea L., 
Germany, Schlesien, "Schwarzwasserbruch" near Liegnitz (= Poland, Legnica), 
Vl .1869, W. G. Schneider; isotypes in Rbh., Fgi. eur. 1497 (HUV }6501). 

Ustilago verrucose Vest ergren, 1897:3, (later homonym; non U. verrucose 
SchrOter, in Hennings, 1896:214). - Ustilago baldingerae Vestergren, in Vgr., 
Mic r . rar. se l. 13, 1899, January.- Ustilago vestergrenil Saccardo & P. Sydow, in 
Saccardo, 1899:413, August. - Type on Baldi ngera arund inacea (L.) Dumort. 
(= Phalaris arundinacea L.), Sweden, Gotland, BjOrlunds near Ki:illunge, 
4.Vll .1896, T. Vestergren (HUV 5800!); topot ype 9.V II.l898, in Vgr. , Micr. rar. sel. 
13 (HUV 3651!), and Sydow, Ust. 153 (as U. echina t e; HUV 3652!). 

Ustilago arthurii Hume, 1902:233. - Type on Panicularia americana (Torr. ) 
MacM. (_ Glyceria grandis S. Watson), USA, Iowa, Spiri t Lake, 5.VU.l899, J. C. 
Arthu r; isotypes in Seymour & Earle, Econ. fgi., Suppl. C . 135 (HUV 9723!). 

Ustila o scolochloae Gr iffi ths, 1904:86. - Type on Scolochloa fes tucacea 
(Willd. Link, USA, Oregon, Harney Valley, Donner & Blitzen River, VU.1902, D. 
Griffiths & Hunter. 

Ust il ago arctagrostis Roivainen, 1953(1954):66 (without Latin diagn.), on 
"Arctagrostis" (spha lm. pro Arctophi la) pendulina (Laest.) N. J. Andersson (= 
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misnamed Phalaris arundinacea, camp. Lindeberg, 1959:116), F inland, 
Ostrobottnia borealis, Tornio, 2l.Vll.l946, 1. Karaila; in Lira, Mycoth. fenn. 790 
(HUV 7720!). 

Sari in leaf-blades and sheaths as long, often interrupted, conspicuous 
streaks; t he youngest leaves develop typical undulations; the dark brown, 
semi -agg lutinated to powdery spore moss is early exposed. Infection systemic, 
infected plants do not flower. Spores ovoid to globose, 10- 16 x 12-18(- 20) ~m, 
olivaceous- brown, provided with conspicuous, Irregular, conical, c. 1.5 ~m high 
spines, in some ·~ecimens partly anastomosing and forming an irregular and 
incomplete reticulum. 

On Phalaris arundlnacea L., Scolochloa festucacea (Willd. ) Link, and Glxcer ia 
grondis S. Watson: Europe, Asia, North America. 

2). Ustilago serpens (Karsten) B. Lindeberg, 1959:1}). - Tilletia serpens Karsten, 
in Karsten, Fgi. fenn. exs. 599, 1866. - Type on "Dactylis glomerate L." (= 
misnamed Elymus repens, comp. Lindeberg, 1959:133), Finland, Merimasku, 
Vll.1862, P. A. Karsten, in Fgi. fenn. exs. 599 (UPS!). 

Ustilago macrospora Desmazil}res, P l. crypt . Fr., Ed. 2, ser . 1, 1727. 1850 
(nomen ambiguum; camp. Namfe ld t, in Lindcberg, 1959:152). 

Tilletia aculeata Ule, 1884:213. - Ustilago aculeate (Ute) Lira, 1915:34. -
Lectotype on Agropyron repens (L.) P . Beauv. (= Elymus repens (L.) Gould), 
Germany, (sel. by Llndeberg, 1959:134) Bavaria, Coburg, Festung, Vl.1879, E . 
Ule; lsolectotypes in Rbh., Fgi. eur. J60J (HUV 4488!). 

Ustilago elymicola H. Sydow, 1934:286. - Type on Elymus canadensis L., 
USA, South Dakota, Northville, 12.VU1.1927, J. F . Brenckle; isotypes in Sydow, 
F gi. exot. exs. 942 {HUV 4506!). 

Ustilago michnoane Lavrov, 1936:17. - Lectotype on Elymus (se l. by V~nky, 
1985:234) sibiricus L., USSR , E . Siberia, near Ust' - Kiran, 7.VII .1916, P. Mikhno 
(LEI). 

Sari in leaves and sheaths as short to long streaks between the veins, usually 
confluent on the youngest leaves and distributed over the whole blade, at first 
da rk lead-coloured, covered by the epidermis, la ter bursting, the dark brown, 
semi-agglutinated to powdery spore mass becomes scattered and the leaves 
often r~ture longitudinaUy. Infection systemic, infected plants remain sterile. 
Spores ovoid to globose, 12 - 15( - 17) x lJ - 19 j.Jm, olivaceous-brown, coarse ly 
verruculose, warts 0.5-1 j.Jm high, often grouped or partly confluent; in SEM 
coarsely vetTuculose or echinulate, sometimes arranged in an almost ret icula te 
pattern, and fine ly verruculose between the warts or spines. 

On different species of Elymus Cincludin9 Elytrigia and C line lymus): 
worldwide. 

NEW COMBINATION PROPOSED 
Ustilentyloma brefeldii (Krieger) Vl1nky, comb. nov. 

Basimym: Entyloma bre fe ldii Kri er, in Krieger, Fgi. saxm. 1104, 1896; 
Hedwig! a 35:(145), 1896. - Type on is arundinacea L., Germany, Sachsen, 
Siichsische Schweiz, PoJenzthal, nea te rsdorfer MU hle",· 25.VI .J892, 27.V. & 
1J.VJ.1894, W. Krieger; isotypes In Krieger, Fgi. saxon. 1104 (HUV 90761). 

Entyloma sydowianum Ciferri, 1928:20 (nomen confusum, f ide Lire, 1938:98, 
385-386). 

Entyloma poae Liro, 1938:92 (nomen illeg., diagn. german. tantum); 1939:112. 
- Lectotype on Poa pratensis L., (sel. by Lindeberg, 1959:33) Fin land, He lsinki, 
Seumsaari, J. I. Llro (H); topotype (iso type? ) 31.Vll.l915 , J.J. Liro (HUV 13460!). 

The genus Ustllentyloma was instituted by Savile (in Savile & Parmelee, 
1964:708) for a graminicolous, Entyloma-like fungus with a Ustilaqo (not 
Tilletla)-type germination (type Ustilenty loma p leurooooonis Savile on 
Pleuropoom sabinei R. Br. ). Entyloma fluitans Lira on Glyceria species was the 
second graminicolous, Entyloma-like fungus with an Usti laqo-type of 
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germinaticn (Ust ilenty loma fl uitans (Lira) Vl1nky, 1970:328). It was suspected, by 
analogy, that other, light - spored graminicolous "Entyloma" species would have 

~7r~(~~;3~jr~s~~~~r;;~t:C~i ·g~.r~~~~~o~0 o~h~n~~7~~~s;~~e;i:l:o~~- ~~~~~~ 
morphologica lly indistingu ishable from E. bre feldii. According to Lira the spores 
of E. poae germinated in water, after a few days, giving rise to four-celled 
promycelia. Each promycelial cell developed 2-3, up to 15 }Jm long, hyaline, 
cylindrical conidia which copula ted by pairs. 

Ustilentyloma brefeldii is characterised by sari in the leaves and sheaths as 
inconspicuous, long, whitish, pale green, ye llowish or light brown striae along the 
ve ins. Infected shoots remain sterile. Spores globose, subglobose, ovoid or rarely 
irregular, 10-14 x 11-18 J,Jm, subhya li ne to light ye llow; spore wall smooth, 
two·layered, even, 1.5- 3 J,Jm thick. Germinat ion of Ustilago· type (L iro, 
1938:93). Anamorph may be present. It is known from Europe and has been 
repor ted an: Arrhenalherum ela t ius (L .) P. Beauv. ex J . & C. Pres!, 
Ca lam rostis arundinacea (L.) Roth, C. canescens (Weber) Roth, ~ 
Trin. Trin., and its subsp. phragmitaides (Hartman) Tzvelev (=C. phraamitoides 

Hartman), Elymus repens (L.) Gou ld(= Agropyron repens (L. ) P. Beauv.), Holcus 
lanatus L., H. mollis L., Phalaris arundinacea L., and Poa pratensis L. 

Key to t he known Ust ilenty loma species. 
1. Spore wall thick (1.5 - 3 ~m). On several genera of Poaceae ••.•• U. brefeldii 
- Spore wa ll thin (0.5 - 1 ~m) ...•. •••.... .• .. . •..••• . . ••.. ~ 
2. Spares 8.5-15 .5(-17) ~m long. On Glyceria •. • •..••.•.••.. . . U. fluitans 
- Spores 11.5 - 19( - 21) jJm long. On : leuropogan ...•.•.••. U. pleuropooonis 

SYNONYMS 
Tuburcinia ranunculi-murica ti Viennot-Bourgin = Urocystis ranunculi. 

Viennot-Bourgi n (1968:SOO) described Tuburcinia ranunculi-muricat i and 
considered it to be di fferent from Tuburcinia ranunculi (Libert) Lira "par les 
d imensions re latives des ce Uules fert iles par rapport aux cellules stt1riles, el 
aussi par !'organisation du glamerule." Far his species, Viennot -Bourgin gave 
spore d imensioos of 14-16 ~m, and for those of sterile cells 4-8 JJm. Comparing 
the types o f T. ranunculi·murica t i and Urocyst is ranunculi (Libert) Moesz, I 
could not find any essential differences. In T. ranunculi -muricat i 
Viennot -Bourgin (type on Ranunculus muricatus L., Iran, Gilan prov., Bandar-e 
Pahlavi, V.1967, coil. Mirkamali; IRAN, isotype HUV 15122!) the spores measure 
11 - 15 x 12-215(- 24) J,Jm, the steri le cells 5-10.5(-1}) x 8-17 JJm, the nurrber 
o f spares per spore ball is 0 - 4 (0= 1.5%, 1=56.5%, 2=34.5%, 3=6.5%, 4= 1%). In 
Urocystis ranunculi (Libert) Moesz, 1950:213 (based on Sporisorium ranunculi 
Libert, Pl. crypt. Ard. Ed. 2, 195, 1832, type on Ranunculus reeens L., France, 
Dllpt. Ardennes; isotypes in Libert, Pl. crypt . Ard. Ed 2, 195, HUV 9265!) the 
spores measure 10.5 - 15 x 12 - 22.5 J,Jm, the sterile cells 6.5 - 10.5(- 11) x 
7-14.5(-16) J,Jm, the number of the spores per spore ball is 0-5 (0=1.5%, 1=61%, 
2=28.5%, 3=6.5%, 4=2%, 5=0.5%). Consequently , I consider Tuburcinia ranunculi­
muricati Viennot-Bourgin to be a synonym of Urocystis ranunculi (Libert) Moesz. 

Urocystis castellana (GonzA.Iez Fragoso) Zunde l = Entyloma dactylidis (Pass.) C if. 
Gonzc\ lez Fragoso (1926:101) descr ibed and illustrated Tuburcinia castellana Gz. 
Frag. on Agrostis casteUana Boiss. & Reuter, Spain, Guadarrama Mts., near El 
Aular, l.VIIl.1925, S. Corona (MA 1677!). The study of the type specimen, and of 
the illustration o f the "spore ball s", revealed that it is Entyloma dactylidis s. la t . 

LECTOTYPIFICATION 
When H. Sydow (1924:281) demonstrated that the sugarcane smut is different 
from Usti lago sacchari Rabenharst (type on Erianthus ravennae), he described it 
as Ustilago sc itaminea on Saccharum officinarum from East India, Java and the 
Ph il ippines, without designating a type. As lectotype, I am propos ing one of the 
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sugarcane smuts distributed in Sydow's exs iccate, name ly tha t from E. India, 
Bhagalpur, Bengal, 26.VIU. l907 , E . J . Butler (HUV 4454!); isolecto l ypes in Sydow, 
Ust. 384 (a s Ustilago saccho r i). Synlypes on Saccha rum o ff icina rum, Java, 
Dja t ibarang, 1898, M. R acoborsk i, in Sydow, Ust. 406 (as U. socchari; HUV 
4455!); E. Ind ia, P uss, 20.11.1913, E. J. Butler, in Sydow, Fgi . exot. exs. 119 (as bb 
sacchar i; HUV 4456!). 

Ustilago sci taminea H. Sydow is characte r ised by: Sari in flora l s tems which 
are transformed into long, lea fless, f lagell iform, o f ten curved bodies, basa l part 
o f the sor i concea led by lea f shea th, free and tapering dis ta ll y, first covere d by a 
silvery me mbrane of host t issue which flakes away d isclosing the b lack ish-brown, 
dusty mass o f spores inte r mi xed with irregu la r groups of sterile cell s. Spores 
globose, subglobose to subovoid, S.S- 7.5 x 6. 5- B( - 9) J,Jm, redd ish- brown; wa ll 
un ifo rm, 0.5- 0.8 J.lm th ick, f rom nea rly smooth, f ine ly and spa rsely 
puncta te - verruculose to sparse ly or moderate ly densely ech inula te. Steri le ce ll s 
va r iab le in form and size, la rger t han the spores (B- 23 JJm in dia me ter), yellow 
or pale yellowish- brown, smooth. 

In add iticn to Saccharum officina rum L., Usti lago sc itaminea was a lso 
reported on ot her Saccharum species. Two var ie t ies of U. sc itaminea were also 
desc r ibed, ma inly en the basis o f sligh t dif ferences in spore measurements and 
surface ornamentation. These da ta must be ver if ied. 

The presence of groups o f ste rile cells between the spores a re not 
cha rac ter ist ic for Usti lago. Furt her st udies may show the necessi t y o f a generi c 
recombination. 

EXCLUDED SPECIES 
Sporisorium maydis Cesa ti , Diar. Synh. Phys. !ta l. 1844 ad diem 23. Sep t . (n. v. ); 
in Raberilorst, Herb. viv. myc. 1070 , 1848 G--IUV 13282!). Type in immature seeds 
of Zea mays L. , "In Insubr ia legit Ccsa t i". It is an Asoergillus sp. (det. F . Spaay), 
being presen t both anamorph and teleomorph (cleis to thec ia , which may belong to 
the same sp.), associated with acar i. 

Fingerhuth (1036) desc r ibing Thecaphora , pl.blishe d three ne w spec ies: 1. L 
hya lina F ingerh. , in the seeds of Convolvulus sepium L. , 2. T. aurantiaca 
Fingerh. , on the leaves o f Urtica dioica L., with the descr ip tion "Thecis 
pentagon is flavo-au rantiac is, sporid iis minutia oblongis (lch lasse hier das 
sogenann te per idium spur ium . •.. . unberi.icksich t igt)", and 3. T. pallescens 
Fingerh ., on t he leaves o f Fragari a co llins Ehrh. "Thecis pen tagonis majusculi s 
fl avescent ibus, sporid iis oblongo-ova ti s vel subglobosis." The fi rst species, L 
hyali ne, was se lec ted by C le me nts & Shear (1931) as t ypus generis. The second 
and th ird species are certa inly aec ia of ru st fu ng i; probably Puccinia 
urticae-caricis Klotzsch, s. la t ., or P . iri dis (DC.) Wa llr. on Urtica, and o f 
F rommec ll a torment illae (Fuckel) Cummins & Y. Hira t suka (Ured ina les) on 
"F ragaria collins Ehrh." (=probably mis identi fied Potenti lla sp.). 

Langdon & Boughton (1978:457) described an urusua l Tille tia species, L 
n i r ifac iens p roducing exte rnal sar i on the sur face o f the leaves o f Phragmi tes 
austra li s Cav. ) Tr in. ex Steude l ( t ype: Aust ra li a, Queensland, Logan R iver, 
18.V.l974, R . F . N. Langdon, BRIU 2533; isotype HUV 7178!). An ex ternal sorus 
is typ ica l for the smut genera Orphanomyces Sav ile and ~ Cordes & 
DurAn, and also occurs in some spec ies o f Ust ilago, e. g. in U. hypody tes 
(Schlecht.) F ries, s. la t. E xterna l sorus was prev iously unknown in Ti ll e ti a and 
th is lead me to investiga te t he t ype o f T. n igri fac iens. The globose or sub globose, 
brown spores of 18 - 24 jJ.m diame te r , possess ing a retic ula te, l- 4 ~m t hick wall 
wi th a thin gelati nous shea th, and the p resence o f hya line "s terile " ce ll s o f 16-32 
IJm diame ter fit we ll wi th the cha racte rs o f o t ypica l Tille tia . The spore 
germinaticn is not known. However, study o f t he ultrastruc tu re, ki nd ly executed 
by Dr . R . Bauer, 90lved the problem: t he septal pore is s imple and Woronin bodies 
are present demonstrating t hat the fungus is an ascomyce t e. 
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A survey for fungal pathogens of cereal aph ids in the Pacific Northwest of the 
Un ited States found several entomophthoraleans. A species of Entomophthora 
(in the str ict sense) causing minor early-season mortality of aph ids w as of 
special taxonomic interest. Evaluation of this fungus indicated that it was best 
identified as f . chromaph idis Burger & Swain, a species long treated as a 
synonym of E. planchoniana Cornu. E. chromaphidis has primary conidia that 
are appreciably smaller than those of European collections of E. planchoniana, 
and can be isolated in culture whereas similar media and techniques have 
never yielded cultures of E. pfanchoniana. This study recognizes the aph id· 
pathogenic species of Entomophthora to comprise a globally d istr ibuted 
species complex; Entomophthora planchoniana is a major pathogen whose 
distribution is primarily European whereas E. chromaphidis appears to be a 
comparatively minor pathogen with a wide distribution outs ide of Europe. 

Key Words: Entomophthorales, Entomophthora planchoniana, Entomoph· 
thor a chromaphidis, aphid pathogens, cereal aph ids. Metopolophium d irho· 
dum, Schizaphis graminum, Sirobion avenae. 

Surveys fo r fungal pathogens of cereal aphids on wheat in southwestern Idaho 
found several entomophthoralean fungi attacking these host species during the 
years 1986-1989 (Feng et al., 19901. No aphid infected by any fungus resembl ing 
Entomophthora planchoniana Cornu (Macl eod et a/., 1976) was found until late 
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October 1988. At that t ime, a single cadaver of Schizaphis graminum (Rondani) 
discharging the campanulate conidia of an Entomophthora species (sensu 
Remaudiere & Keller, 1980) was collected from w inter wheat at the Southwestern 
Idaho Research and Extension Center at Caldwell. In July 1989, this E. planchoni­
ana-like fungus was found attacking Metopolophium dirhodum (Walker) and 
Sitobion avenae (F.) on irrigated spring w heat at the Southwestern Idaho Research 
and Extension Center at Parma and also on M. dirhodum collected from spring 
wheat at Prosser, Washington. 

This Entomophthora sp. was the earliest-occurring pathogen of aphids on 
wheat in 1989 but was soon replaced by Pandora neoaphidis (Rem. & Henn.) 
Humber, Conidiobolus obscurus (Hall & Dunn) Rem. & Kell. , and Conidiobolus 
thromboides Drechs .. The incidence of this Entomophthora sp. never exceeded 
2.5% in laboratory rearings of weekly field collections of M. dirhodum, and was 
even tower in similar laboratory rearings of 5. a venae. 

The color of aphids freshly killed by the fungus from Idaho and Washington 
varied among the host species but was typica lly yellowish or reddish brown. The 
genera l morphologies of the conidiophores (Fig. 1 a), primary and secondary 
conidia (Figs. 1 b-e), hypha I bodies (Fig. 10, and stout bundle of rhizoids termi­
nating in a spreading plate (Fig. 1 g) strongly resemb1ed those of E. planchonian,, 
Cornu, the only Entomophthor~1 species generally recogn ized from aph ids. 

In most circumstances, the fungus from Idaho and Washington wou ld be 
automatically identified as £. planchoniana. However, as noted in Table 1, pri­
mary conid ia from the Idaho and Washington collections were (12.5)-14.4-(16.3) x 
(1 0.3)- 12.3-(13.5) ~m (n=40; 8 conidia mounted in aceta-orcein from each of 5 
individuals of M . dirhodum}. These conidia were notably smaller than the sizes ­
(14)-19-(23) x (12)-14-(19) J..lm- recorded from European collections of E. planchon­
iana reported by Macleod et. al. (1 976). E. planchoniana was described from 
France (Cornu, 18731 and has always been most commonly reported from 
Europe. The importance of this discrepancy in conidia l size was underscored by 
the fact that a similarl y small-spored species from California was described as 
Entomophthora chromaphidis Burger & Swain ( 1918), and that st ill another fungus 
with such small conid ia irom Austra lia was tentatively identified as E. planchoni­
ana and cultured in vitro (Holdom, 1983, 1984). 

Burger and Swain (1918) reported that f. chromaphic/is caused signifi cant 
mortality of walnut aphids, Chromaphis jugltJndicola (Kalt.), in southern Califor­
nia. Although the campanulate primary conidia of f . chromaphidis, at 11- 14 x 
10-11 J..Lm, are distinctly smaller than the variable European collections of E. plan­
chon iana (Table 1 ), this species is usually synonymized with f. planchoniana 
(Gustafsson, 1965; Macleod et a/., 1976; Waterhouse and Brady, 1982). Unfor­
tunately, Burger and Swain (1918) preserved no type or authentic specimens of f. 
chromaphidis, and we have been unable to obtain infected C. juglandicola from 
the few remaining walnut groves near Riverside, California, the locality in which 
Burger and Swain found their fungus. The identity of the fungus from the Pacific 
Northwest and the status of E. chromaphidis became the major concerns of this 
study. 

Despite the unavai lability of enough diverse collections of aphid-pathogen ic 
En tomophthora material to seek biochemical confirmation for the separation of 
these apparent ly distinct morphs, several characters suggest a functional need to 
recognize two related species, f . planchoniana and E. chromaphidis: These 
characters include the sizes of primary conidia and conidia l nuclei, and the rela-
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FIGURE 1. Morphology of Entomophthora chromaphidis infect ing cereal aphids. 

{a) Developing c.onidiophores; (b) mature S.nucleate con id ium and con idiophore contain­
ing residua l cytoplasm; (c) primary con idia; (d) pr imary conidium embedded in mass of 
discharged protoplasm; (e) secondary conidia (sci forming on primary conidia (pel em· 
bedded in discharged protoplasm (mp]; (f) germinating conidium; (g) pseudorhizo­
morphic bundle of rh izoids (rhz) spreading into a terminal plate on the substrate .; (h) 
hyphal bodies in Grace's medium+ 10% fetal bovine serum. Fiduciary bar: a-f = 15 ~m. 
g-h = 0.3 mm. Stains: aceto-orcein in a,b,c (right), f; with cotton blue in c (left), d, e. 
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tive ease with which the fungus may be isolated and grown in vitro. Other char­
acters that seem to separate these taxa, e.g., the relat ive virulence and host spec­
trum, may be artifacts influenced by local cli matic factors and/or geographic 
differences in distribution of part icular aphid species. 

Primary conidial morphology and nuclear characteristics: Figures for the 
dimensions of primary con idia of Entomophthora species from aphids collec1ed in 
diverse locations on three continents are shown iri Table 1; references to collec. 

TABLE 1. Comparative sizes of primary conidia and nuclei in collections of 
Entomophthora species affecting aphids. 

Country 

Australia 
Queensland 

Queensland 

Chile 

Finland 

Sweden 

Switzerla nd 

UK - England 

USA 
Cal ifornia 

Mean 
(Range I 

(IUfl) 

l14 -20x 13· 181 

15 X IJ 
(IJ-19 X 11 -15) 

17.S X 14.6 
(14 .1- 18.0x 13.2-1 5.8) 

18.8x 1S.S 
(16.7-20.5 X 14.1-17.9] 

19.S X 1S,4 
(1 S.4-21.8 X 11.5·17.9) 

Nuclear 
diameter 

(Jim) Reference 

Milnet eta/., 1981 

Holdom, 1984 

Aruta et al., 1974 

Papierok & Havukkala, 1986 

Papierok & Havukkala, 1986 

18.1 x 14.9 Papierok, 1989 
(13 -22 X 10-18) 

19 x I S 
116·22 X 13·171 

1S.5-19.5 x12.5-16 
(1 5-23 X 11 -1 9) 

(17-23 X 12-20) 

18 X 13 
(1 4-20x 11 -15) 

(11-14 X 10-11) 

Custafsson, 196S 

3.3-3.5 b Keller, 1987 
2.5-2 .8c 

2.8d 

Petch, 1937 

Byford & Reeve, 1969 

Burger & Swain, 1918 

Idaho/Washington 14.4 x 12.3 3.5-4.5 b lthis study) 

Montana 

(12.5·16.3 X 10,3-13.5) 

18.9 X 15.5 
(5.0-22.5 X 12.0-17.8) 

Fengeta/., 1991 

a from cultures; b in acet()-()(cein; c after Feulgen reaaion; d from hiSfological sea ions 
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tions identi fied as Entomophthora planchoniana from several countries are 
omitted if they included no information about conidial sizes. 

Macleod et al. (1976) reported that conidia of (European materia l on E. 
pfanchoniana contain 4-6 nuclei. Collections referable to E. chromaphidis have a 
simi lar number of conid ial nuclei. Four to six nuclei were found in 82 .5% of 
conidia from the Pacific Northwest; 3, 7, and 8 nuclei were found in 7.5%, 5%, 
and 5% of the conid ia, respectively. Holdom (1984) reported 5-9 nuclei in the 
small-spored Australian fungi. 

The conidial nuclei of the ldahoi\'Vashington fungus (mounted in aceta-orcein) 
were 3.5-4 .5 ).lm in diameter. Nuclei in histological sections of aph ids infected 
by a British strain of E. planchoniana (Brobyn and Wi lding, 1977) are estimated to 
be 3.2-4.6 ~min diameter; this is appreciably larger than the diameter of 2.8 ~m 
nuclei in similarly treated Swiss material (Keller, 1987}. It should be noted that 
the sizes of structures in fi xed, embedded, and sec tioned materia l of entomoph­
thoralean fungi tend to be appreciably smaller than in fresh material (Humber, 
1976). 

So few of the collections in Table 1 include information about nuclear sizes in 
the primary conid ia because the taxonomic values for Entomophthora species of 
both the number and size of conidial nuclei were only recently noted (Keller, 
1986) but has not yet been universally adopted. Only the study of more numer­
ous and diverse collections of both large- and small-spored fungi will determine 
whether the number and size of conidial nuclei differ appreciably in E. chrom­
aphidis from those reported for E. pfanchoniana. 

Natural incidence of Entomophthora on aphids: Dean and Wilding (197 1, 1973) 
noted that E. planchoniana caused heavy mortal ity of M. dirhodum and 5. avenae 
in southcentral England from early june throughout the summer although these 
mycoses were most prevalent at the beginning and end of the season (Dean and 
Wi lding, 1971). A similar bimodal incidence of E. planchonia na was noted for 
several aphid species in France ( Remaudi~re et a/., 1981l. In Europe, E. pfan­
choniana is often noted to be a major pathogen occurring during the warmest 
(middle) part of the summer (Wilding, 1975; Ke ller, 1980), and has been noted to 
be a minor pathogen of aph ids on potatoes in the United States during mid 
summer (Shands eta/. , 1962). 

Entomophthora infections of aphids are relati vely rare in North America and, 
seemingly, many other parts of the world (Thaxter, ' 1888; Hutchison, 1963; 
Remaudi~re eta/., 1978). By comparison, E. planchoniana (sensu stricto) is a very 
common aphid pathogen in Europe (Gustafsson, 1965; Thoizon, 1970; Dean and 
Wilding, 197 1; Remaudi~re era/., 1981l. 

The collection in Montana {Feng et a/. , 1991) as well as in Australia (M ilner et 
a/. , 1981) of an Entomophthom species tha t appears 10 be indist inguishable from 
E. pfanchoniana (s.str) raises the possibil ity that the geographical ranges of E. 
planchoniana and E. chromapllidis may overlap in some regions even though no 
small-spored fungus corresponding to E. chromaphidis has yet been reported from 
Europe. 

1 f . planchoniana as diS<ussed in Thaxter's (1888) monograph was a misidentification of 
Conidiobolus obscurus (Hall & Dunn) Remaudiere & Keller. Despite his several years of 
collect ing at many locations in the eastern US, Thaxter apparent ly fou nd no entomoph· 
thoratean pathogen of aphids with conidia resembling those of f . muscae. 
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Culturability in vivo: The first culture of an Entomophthora from aphids was 
identified as E. planchoniana by Holdom (1983) although this fungus had conid ia 
whose small size is comparable to that of E. chromaphidis and the fungus from 
Idaho and Washington (see Table 1). The Australian fungus was isolated easi ly 
and repeatably by dispersing hyphal bodies from surface-sterilized aphids into a 
liquid medium containing neopeptone (2%), glucose (5%), and fetal bovine serum 
(1 0%); sporulation was induced by spreading hypha I bodies on SEMA (Sabouraud 
dextrose agar +egg yolk +milk) (Holdom, 1983, 1984). 

An in vivo colony of the Idaho fungus was establi shed by adding sporulating 
fie ld-col lected cadavers of M. dirhodum and 5. avenae to a cage of heal thy 
aphids; this laboratory co lony was the source of infected cadavers for attempts to 
establish axenic cultures. Cadavers from which the fungus had not yet emerged 
w ere surface-sterilized in 1% NaOCI, rinsed in sterile distilled water, and placed 
individually into drops of Grace 's insect tissue culture medium supplemented by 
10% fetal bovine serum in a 60 mm Petri dish; cadavers were crushed with a 
glass needle to release fungal conten ts into the medium. Coarse hypha! bodies 
appeared in the liqu id (F ig. I h) after 24-40 hr of incubation at 20"C in a 16:8 
light:dark cycle and were transferred to 5 ml of the same medium in ti ssue culture 
flasks for further incubation under the same conditions of temperature and l ight. 
Unfortunately, al l cu ltures so obtained were overcome by bacterial con tami­
nation during shipment to Ithaca, NY, and lost before they could be purified and 
accessioned into the USDA-ARS Collection of Entomopathogenic Fungal Cultures 
(ARSEF; Ithaca, NY). . 

In sharp contrast to the successful attempts to isolate cultures from the small ­
spored Entomophthora species, periodic attempts (by RAH) to cu lture the British 
material of the large-spored E. planchoniana from N. W ilding's in vivo laboratory 
colony of this fungus on Aphis fabae using virtually identica l materials and 
culture techniques have consistently fai led to yield cultures. 

The widely accepted concept of E. planchoniana given by Macleod et a/. 
(1976) must be questioned in view of the evidence supporting the restoration from 
synonymy of E. chromaphidis and the identifications of E. planchoniana from 
non-aphid hosts. Byford and Reeve (1969) noted a species of Bradysia (Diptera: 
M ycetophilidae) to be infec ted by E. planchoniana.> Ben-Ze'ev eta/. (t981 ) 
reported Israeli collections identified as E. p lanchoniana (but w ithout supporting 
morphologica l data) from unidentified insects belonging to the Cercopidae, 
Cicadellidae, and Membracidae, three families of the Homoptera that are qu ite 
distinct from the Aphididae. No morphologica l data about these non-aphid hosts 
was published. Such unexpected identifications of E. planchoniana, however 
ten tative, coupled with con tinuing effort to resolve the Entomophthora muscae 
species complex (Humber, 19901 suggest that the species of En tomophthora 
deserve continued and serious taxonomic study in the future. 

All avai lable data suggest that the sma ll -spored Entomophthor,1 species from 
aphids in California, Idaho, Washington, and Aust ralia are more accurately iden­
tified as £. chromaphidis than as f. planchoniana and that the former species 
must be restored from its status as a synonym of the latter species. Such a deci­
sion treats E. chromaphidis and E. planchoniana as members of a globally distri­
buted complex of Entomophthora species attacking aphids and inseCls from other 

2 This fly pathogen is probably more properly referred to the unresolved spec ies complex 
centering on E. muscae (Cohn) Fres. (Keller. 1984; Eilenberg er al., 1987). 
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famil ies and orders. 

We regard the evidence presented here for accept ing f . chromaphidis as 
distinct from E. planchoniana to be substantial enough to require the taxonom· 
ically conservative course of recognizing both of these distinctive forms. Future 
reports of these species should be careful to report primary conidial dimensions 
and the number and size of the conidial nuclei as well as the dates, ambient 
temperatures, and other climatic parameters preva iling during outbreaks of aph id· 
pathogenic Entomophthora species. Concerted attempts shou ld be made to 
obtain in vitro cultures of both large- and small -spored forms using the tissue 
culture media and hypha! body inocula that have proven so successful with many 
other fastidiously pathogenic species of the Entomophthorales. 

The defin it ive resolution of the species complex includ ing £. planchoniana 
and E. chromaphidis will require thorough morphologica l, developmental, and 
molecular characterizations of collections from a wider range of hosts and geo· 
graphical sites than have yet been available. 

We gratefulty acknowledge constructive reviews of th io;; manuscript by L P. Kish (Un ivero;;ity 
of Idaho), R. P. Korf (Cornell University), and T. J. Poprawski (USDA·ARS, Ithaca, NY), and 
useful discussions with D. G. Holdom (Bureau of Sugar Experiment Stat ions, lndooroopilly, 
Qld., Australia) on E. chromaphidis in Australia. 
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A redescription or Peziza bananicola and comments on some 
similar tropical species' 

Donald H. Pfister 
Harvard University Herba ria 

22 Divinity Ave. , Cambridge, MA 02138 

This brief note reports on PeziuJ bananicola (Rchm) Saccardo, a tropical 
species, first described from a collect ion made by C. F. Baker in the Philippines in 
1913. My examinat ion of the pertinent literature has failed to uncover any additional 
reports of the species. 1 discussed P. bananico/a bricny in my type studies of taxa 
assigned to Pezizo (PfiSter 1979). Subscquenlly Vincent Demoul in collected an 
unusual Peziza in Papua New Guinea that ultimately was sent to me. It has proven 
to be P. banonicola. Demoulin's large collection, both dri ed and in alcohol, has 
allowed for a more complete description of the species. Peziza bananicola can now 
be compared more closely with similar fungi known from Africa. 

Species assigned to the genus Peziza are often poorly known. Because certain 
ephemeral characte rs, such as color and reaction of the ascomata when damaged, a rc 
used in ident ifyi ng species, knowledge of species is often fragmen ta ry, particularly if 
descriptions are based on dri ed specimens. Species such as P. bananicola, known only 
from brief descriptions prepared from dried material, prove to be problemat ic. 
Moreover, there is no workable in fragencric taxonomic framework in which to place 
species. Pezizo banonicolo and two taxa described by LeGal, mentioned in the notes, 
a rc similar morphologica lly and should , when disposition of taxa is possible, be placed 
in close proximity. 

Pczizu ba nnnicolu (R ehm) Saccardo, Syll. Fung. 24: 1160. 1928. 
= P/icaria bananicola Rehm, Leafl . Phi lip. Bot. 6: 2234. 1914. 
Ascomata concave, copulate but becoming convoluted in some examples, 

gregarious, sessil e or with very short stipcs, 5 to 7 em in diam, situated on a whitish 
subicu lum . Hymcnium whitish or rose or ye llowish, ou ter surface concolourous. 
Subiculum composed of broad , thin·wallcd, sparingly·branched hyphae, no 
conidiogenous cells noted. Excipulum of several layers, as follows (listed in order 
from the subhymenium): I. a distinct subhymenium composed of interwoven hyphae; 
II. a layer of globose, pyr iform cells from 40-80 pm in diam; Ill. a layer of 
interwoven hyphae 15·25 11m in diam; IV. a layer of globose and pyri form cells 
similar to those described in II , above; V. the outer laye r of the apothccium 
composed of densely inte rwoven hyphae 14·18pm in diam, which give rise to loose 

1 l'ublicalion no. 23-1 from 1he Laing Island Bio logical Sullion. 
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Figure J. Peziza bananicola. Left, ascospores and asci; center, ascospore with a 
paraphysis; and right , ascospores. x 1000. 

hypha) tips that cover the outer surface. The asci arc cylindrical and diffusely J +, 
100-330 x 13- 14 pm , 8-sporcd, with cro:t..crs at the base. Ascosporcs narrow elliptical, 
often with walls up to 2 Jlm thick particularly when young, 20-24 x 8.8- 12;tm, covered 
with sparse, irregularly spaced spines what are part icularly prominent at t.hc poles. 
Paraphyses straight, septate, 8-9 pm broad at the apex. 

Associated with debris from banana plants. 

Specimens examined: Holotype. Ad bononam t molfuom , Luzon, Prov. 
Laguna, Los Banos, 7/1913, leg. M. B. Raimundo, comm. C. F. Baker. (S). New 
Guinea: Extr6mit6 N\V des Monts Finist~rrc pistc Madang-Lac, un pcu au S. de Ia 
va lltc du Gogo!, Lat ./Long. cnv. 5o 20' S/ 145° 30' E. Base d'un tronc de bananicr 
vivant, 16.12.1979. V. Demoulin (5529) and L. Smeets. (LG and portion FH, LAE). 

Demoulin's collection has allowed for a much more complete picture of the 
anatomy of this species. Two distinctive characteristics mark this species -- the 
extensive whitish subiculum and the peculiar ornamentation of the ascospores. The 
subiculum is prominent; it covers and binds the subst rate. An extensive subiculum 
such as this docs not orten occur in the genus Pezizo. Among tropical taxa the only 
mention of a subiculum known to me is that of Galactinia tapesioides LeGal (1959). 
Goloctinia tapcsioides was described rrom Arrica rrom woody and other debris. It has 
spore ornamentations and hymenial colors that arc similar to Peziza bananicola but 
the spore orn;1mentations seem to lack the acutely pointed apices found in P. 
bananaicolo. In addition to G. tapesioides there is anot her African species, G. 
/u teorose/lu Lc Gal (1959), which is similar to P. bananicola. In this species long thin 
spines develop irregularly over the spore surface but are aggregated pan icularly at the 
spore poles. Additionally, all three species, P. bunanicola, G. tapesioides, and G. 
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/uteorosello, have cguuulatc ascosporcs that have re£raclive inclusions. Le Gal's 
somewhat abbreviated description of the excipular const ruction of G. tupesioidcs does 
not allow a complete com parisie n of its anatomy with that of P. bonanicola. On the 
other hand, Lc Gal did show the excipulum of G. /uteorosel/a to be composed of a 
single more or less uniform layer rather than stratified as in P. bananicola. The 
excipulum in G. luteorosella is composed of a layer of clonglatcd cells. A collection 
from Gaudcloupc, F. W. 1. (on mosses, rock and soil, Manceau above Capcsterre 
along Riv. des Peres about 200 m, D. H. PflStcr 598 FH) is identical to LeGal's G. 
lllleorosella. The excipulum is unstratified and the spores have lhe same distinct ive 
type of ornamentation. I believe G. lweorosel/o should be accepted in the genus 
Peziza. The new combination is thus made: Peziza luteorosella (Le Gal) Plister, 
comb. nov. • G. luteorosella Lc Gal, Bull. Jard . Bot. Etat. 29: 82. 1959. A deposi tion 
of G. tapesioides in Pezizu would be logical but its identity will not be completely 
known until furthe r swdies arc undert aken. Both of these taxa from Africa 
clearly require fut hcr study from fresh or well-preserved collect ions. Rehm's name, 
Plicuriu bot~anicola, is the oldest among those discussed above and can thus be used 
confidently at least for the Asian material. 

I wi5h to thank V. Demoulin for providing the specimens for study. His work in New Guinea 
is supponed by the Belgian FRFC. C'OnlnKt number 2.9001.90. 
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BOOK REVIEWS 
L. M. Kohn, Book Review Editor 

A Bibliography of Taxonomic Mycologica l Literature 1753-
1821 , by D. H. Pfister, J. R. Boise & M.A. Eifler. Mycologia Memoir 
No. 17, published for The New York Botanical Garden in collaboration 
with The Mycological Society of America. 161 pp., cloth hardcover, 
143x233 mm, 1990. J. Cramer in der Gebriider Bomtraeger 
VerlagsbuchhandJung, Johannesstr. 3 A, D-7000 Stungan 1, F.R.G. 
(U.S . Agent: Lubrecht & Cramer, R.D. 1, Box 244, Forestburgh, NY 
12777) ISBN 3-443-76007-4. DM 76.-- US$55.--

Efficient access to the mycological taXonomic literature for 1753-
1821 has become critical following the revis ions of Anicle 13.l(d) of the 
lnternationnl Code of Botanical Nomenclature adopted at the Sydney and 
Berlin Botanical Congresses. This period brackets the newly designated 
designated staning point, Linnaeus' Speciesplantarum, ed. 1 (1753) and 
the former staning point, Fries' Systernn mycologicum, Vol. 1 (1821). 
The compilations of R. H. Petersen, Pritzel, Lindau & Sidow, and Streinz 
have provided workers with an entry to the literature of this period, and 
indeed served as a preliminary entry for the authors of th is volume. This 
new bibliography will be a central source for access to this literature in 
sever•! respects. First, the new bibliography is comprehensive, including 
not only general references, but also a wide range of books and journal 
articles in which nomenclatorally significant names were published; the 
use of binomials or polynomials is indicated in entries. Second, each entry 
contai ns both descriptive information, such as citat ion of alternative 
printings and pagination, as well as several types of "locators" for 
acquisition of the cited material. These locators include references to other 
bibliographies, including Stafleu & Cowan's Taxonomic Literature, 
Second Edi tion, microfiche editions, libraries, and the Union List of 
Serials in Libraries of the United States and Cannda. The Farlow 
Reference Library of Cryptogamic Botany at Harvard University is the 
central library resource (call numbers provided), although other Harvard 
Libraries, as well as those of the British Museum, Carnegie-Mellon 
University, Royal Botanical Gardens (Kew), Botanische Staatssammlung, 
and Missouri Botanical Garden are also cited. Coding is used for some 
types of data, but it is relatively simple and is fully described in the 
Introduction. Last among the resources offered in this volume is an 
appendix providing full names of periodicals ci ted, with information on 
avai lability in Harvard Libraries, microfiche editions, and cross references 
to the Union List. Tables provide publication information on Bulliard's 
Herbier de Ia France, Flora Danica , Svensk Botanik, Deutschlands Flora, 
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Smith's English Botany, and Wulfen's Plantae Rariores Carinthincae. 
This comprehensive compilation has been conscientiously designed for 
use by contemporary fungal taxonomists and will become an immediate 
standard reference through this, and subsequent editions. L. M. Kahn , 
Erindale College, Univ. ofToronto, Canada. 

Fungi of Switzerland, Volume 3, Boletes and agarics 1st pan, by J. 
Breitenbach and F. Krlinzlin. 359 pp.,laminated hard-cover, 216x288 
mm, 1991. Edition Mycologia Lucerne, P. 0 . Box 165, CH-6000 
Lucerne 9, Switzerland. English Edition, ISBN 3-85604-230-X; French 
Edition (Champignon de Suisse, Tome 3) ISBN 3-85604-130-3; German 
Edition (Pilze der Schweiz, Band 3) ISBN 3-85604-030-7. Sfr. 148.--

This third volume in the series, Fungi of Switzerland, under 
the aegis of the Mycological Society of Lucerne, is dedicated to Dr. R. A. 
Maas Geesteranus on the occasion of his 80th binhday. In this volume, 
450 species are described, mainly from central Switzerland, with 
drawings of microscopic features and color photographs, following the 
format of the previous volumes (Ascomycetes, Vol. I , and 
Heterobasidiomycetes, Aphllophorales, and Gasteromycetes, Vol. 2). 
This volume treats the Strobilomycetaceae, Boletaceae, PaxiUaceae, 
Gomphidiaceae, Hygrophoraceae, Tricholomataceae, and lamellate 
Polyporaceae. Volume 4, in preparation for publication in 1995, will treat 
the Entolomataceae, Pluteaceae, Amanitaceae, Agaricaceae, Coprinaceae, 
Bolbitiaceae, Strophariaceae, and Crepitodaceae. Volume 5, still in the 
plann ing stages, will treat the Coninariaceae and Russulaceae. 

Like the previous volumes, this is an attractive book whose main 
strength is in providing high quality photographs (with descriptions of 
specimens) of a broad survey of species representing a wide range of 
genera, some of which are relatively obscure and rarely photographed. As 
H. Clemen9on astutely suggests in the Preface, this first foray into the 
Agaricales takes the authors on a new, and challenging adventure. Floras 
and field guides on large fleshy fungi abound, replete with lavish, though 
not always useful, photography. In this crowded field, criticism can be 
severe, if not carping. The authors have taken this challenge very 
seriously. Methods of study are carefully explained; I was especially 
impressed by the care given to methods for spore rehydration and 
statistical applications for reponing spore dimensions. In this volume the 
nom1al distribution of spore measurements is the basis for the range 
reponed in descriptions and the mean length/width ratios and volumes are 
also reponed. Line drawings of macroscopic and microscopic features, a 
glossary and lists of abbreviations and plant nan>es (Latin and common 
English names) are provided in the IntrOduction. As in the other volumes, 
keys to species in the text are provided. I (as well as my students) have 
found the keys in this series to be frustratingly anificial. The addition of 
keys to families and genera would have made organizational sense in this 
volume since species are arranged in the text by families and genera. 
Keys to families and genera would be more of a resource for those not 
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working strictly with the Swiss/European mycobiota, as well as a less a 
purely functional (and artificial) access to the text. 

The systematic basis is Moser's 1983 "Die Rl>hrlinge und 
Bllitterpilze", although the current European taxonomic literature is widely 
treated. For example, species concepts in the Anni11Ju:ia lll!illl:ll complex 
are based on recent tteatments (and are represented beautifully in the 
photographs). One of the great strengths of this volume is that it presents 
an excellent overview of the taxonomic status quo in a floristic context that 
will be uniquely valuable to professionals, students, and amateurs. The 
au thors have used the strict guidelines of the Association of 1be Official 
Mushroom Control Officers of Switzerland 01 APKO) in reporting on 
edibility. I found the photographs to be of very high quali ty with excellent 
color, although they are limited in size due to the number of species 
incl uded in a volume of fixed size and format. Especially when compared 
to Volume I on ascomycetes, the descriptions (and distributional data) are 
quite thorough for a floristic treatment. There are typographical errors; 
spelli ngs of author's names (e.g., Muller and Mueller, Rose and Roze) 
can be slippery. This is, however a floristic tteatment of the highest 
standards, one that will excite both experienced and novice mushroom 
hunters. Anyone interested in the European mushroom flora wiU want to 
own this, and forthcoming contributions in this series. L. M. Kohn, 
Erindale College, Univ . of Toronto, Canada. 

lndcntification Man ual For Fungi From Utility Poles, I. The 
Eastern United States, by C. J. K. Wang and R. A. Zabel (eds.). 
356 pp. +viii , paper, 280x2 15 mm, 1990. American Type Culture 
Collection, 12301 Parklawn Dr. Rockville, Maryland 20852. ISB N 0-93-
0009-31-2. 

This publication is the result of approximately 10 years of research 
on the fungi decaying utility poles in New York State. It arose from an 
earlier manual included as an appendix of a final report to the Empire State 
Electric Energy Research Corporation, but has obviously gone far beyond 
its humble beginning. 

The manual is divided into four chapers: I) a short introduction by 
the editors including an historical review of studies on utility pole decay, a 
characterization of decay types, a brief outline of fungal classification and 
an overview of the manual itself, 2) a brief discussion by R. A. Zabel and 
F. C. Terracina of sampling and isolation methods, 3) an examination by 
F. F. Lombard and G . P. Chamuris of methods for isolating 
basidiomycetes from util ity poles followed by detailed descriptions and 
illustrations of 32 species in culture, distinguished by a tabular synoptic 
key, and 4) a treatment of microfungi by C. J. K. Wang similar in format 
to chaper 3 bUI including a dichotomous key. Each chapter includes its 
own bibl iography. There are two appendices: Appendix A outlines test 
procedures used for decay and soft-rot determinations, while Appendix B 
covers procedures used for anatomical study of decaying wood. 
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The two chapters dealing with basidiomycetes and microfungi take 
up about 330 of the 360 pages of the text and are the reason most people 
would want the book. Both of these chapters are conventional in 
approach and place everything where users will expect them. 

The basidiomycete chapter provides an outline of the Davidson and 
Nobles systems for coding cultures and includes both codes with each 
description. Growth and hypha! characteristics as well as distinguishing 
features are provided in separate paragraphs. Photographs of colonies of 
one or more (usually two) strains of each species are on a separate, 
usually facing page along with line drawings of taxonomically useful 
structures. 

The chapter on microfungi includes a few zygomycetes, 
ascomycetes and coelomyce tes as well as numerous hyphomycetes. One 
basidiomycete, Pachnocybeferruginea (Sow. :Fr.) Berk., is included 
because its basidiomata and basidia are likely to be mistaken for 
synnemata and conidiophores. The keys to genera of microfungi are not 
strictly dichotomous but are indented and easy to use. The genera of 
hyphomycetes are separated according to a modified Hughes system and 
appear to be quite workable. Accompanying each group of keys are clear 
photographs of the genera involved. The species descriptions include 
both cultural and microscopic characteristics and are accompanied by a 
paragraph of relevant remarks . illustrations are on a page facing each 
description and are composed of a photograph of a typical colony and 
several photomicrographs of taxonomically important structures. 

A book such as this might appear to be of rather limited appeal: 
useful only on those occasions when one is sent a decaying utility pole . 
However, it describes and illustrates 113 taxa occurring in an ecologically 
circumscribed niche and is undoubtedly useful beyond the realm it was 
designed to cover. In addition it contains a wealth of information on 
methods for cultivating and examining wood-decaying fungi. Its widest 
application may be in the classroom, where relatively inexpensive 
identification manuals are always in demand. For the student or non­
mycologist this book will be an excellent and unintimidating introduction 
to practical mycology. The professional mycologist may find little that is 
new here other than a list of fungi that decay utility poles. Virtually all of 
the taxa have been described and illustrated before. On the other hand, I 
suspect that it might be the first place to look when identifying an 
unknown isolate from decaying conifer wood regardless of its source. 
Overall , I think that few purchasers will be disappointed. D. W. 
Malloch, Dep1. of Botany, Univ. ofToronlo, Canada. 
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NOTICE 

FOND FAREWELLS AND 
HEARTFELT WELCOMES 

Volume 40 of MYCOTAXON concluded over seventeen years 
of service as Man aging Editor and English Language Ed itor fo r 
Dick Korf, and nearly as many years of service, at fi rst uncredited, 
and later acknowledged as Assistant Editor, Associate Editor, and 
Index Editor, by Susan GruH. Korf will continue with the 
journal, in charge of the O rder & Subscription Department. 

We leave the journal's production to the edi torial skills of 
Dr. Jean R. Boise, in the new post of MYCOTAXON Editor- in ­
Chief. She has selected admirable helpers as Associate Editors: 
Dr. Gr~oire L. Hennebert (continuing his service as one of the 
founding co-editors) is French Language Editor, Dr. Linda M. 
Kohn is Book Review Editor, and Mr. Robert Dirig is Index 
Edilor. We welcome ihem and wish lhem all ihe besi of luck. 

The retiring Managing Editor, Dick Korf, wishes to apologize 
for the delay in publication of volume 40, the January-March 
1991 issue, which was caused by his hospitalization from January 
6th through April 6th. He owes a great debt to Susan Gruff, who 
saw volume 40 through to its final mailing in May. The good 
wishes conveyed by those subscribers who knew of his illness are 
gratefully acknowledged here. 

We are now at work on producing the 2()-volume Index for 
Volumes 21-40, which should appear later this year. 

Nol long ago an Editorial Advisory Board for MYCOTAXON 
was appointed, consisting of six eminent mycologists who have 
agreed to assist the new Editor-in-Chief and to insure the 
continued excellence of the journal. We hope o ur subscribers 
will also welcome that Board and all four Editors, and tha t 
MYCOTAXON will continue to flourish with the infusion of 
their new ideas. 

RICHARD P. KORF 
SUSAN C. GRUFF 
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INDEX TO FUNGOUS AND LICHE N TAXA, VOLUME fORTY-ONE 

This index contains the na mes or genera , inrrageneric taxa, species, a.nd 
inrraspeciric taxa. New names are in boldface , as arc the page numbers on which 

new tan are proposed. 

Abortlporus 165 , 171 
biennis 355 

Acanthostigmella 419-420, 423, 434 
genunexa 420 

Achlya 417 
AcroconidicUa 193 
Acroscyphus Ill 

sphacrophoroidcs 95 
Actinop.:lte 147-148, 155 

americana 147 
a.stanopsis 148 
dr ylna 147-148, 154 
japonica 147- 148 
rubrn 148 
subglobosa 148 

Agaricus 197 
Alectoria 67 - 69, 7 1, 78-80, 82. 88 , 

101 - 102, 104, 106, Ill 
imshaugi i 71, 88 
lata 71 , 79, 83, 88 
mexlc:ana 7 1, 79, 88 
nigricans 71, 79, 83, 88 
ochroleuca 71 , 83 , 88 
sarmentosa 79, 94-95 

ssp. sarrnentosa 7 1. 79, 83, 88 
ssp. vexillirera 7 1, 79, 88 

su lcata 94 
vancouvcrensis 7 1, 79 , 88 

Alcurodlscus 
rn irabilis 197 

AJiernaria 198, 214 
Amauroderma 370 

bolctlceum 347- 348 
longipes 348 
nutans 352 
omphalodes 162 
praetcrvisum 348 
sc homburgk ii 349 
sprucei 350 

Amphi porthc 
ravcneliana 289 

Am ylosporus 
bn cei 163 

Anomoporia 
myceliosa 355 

Anthostomella 107 
Anthracothecium 222 

Antrod ia 
albida 163. 355 
malicola 356 
rad iculosa 356 
vaillanti l 357 

Antrod iella 169 
mi nut ispora 169 
maltJpUeata 163, 167 -168 
semlsupina 163, 169, 357 

Aphanomyces 417 
Apiognomonia 287-288 

alniclla 288 
va r. ribis 287 

ernbunda 287-288 
maanollae 287-288 
ost ryae 287, 292 
qucrcina 287·288 
rlbis 287- 288 
rigniaccnsis 287, 292 
tll lac 287-288 

var. magnoliac 287 
veneta 288 

Apioporthc 
apiospora 288 

Apioponbella 288 
aplospora 288 , 293 
bavarica 288 
veprls 288 

Apiosporium 
erysi pboidcs 430 

Aplotheclum 288 
Araiospora 106 
Arc:toparmclia 103, 108 
Arcyria 

carnca 11 4 
cinerea 114 
gul iclmac 114 
insignis 11 3 
mlnuta I 14- 115, 124 
pomiformis 12 1 

Arn lum 422 
Artbotbelium 278 

inlcrvenlcns 273 
Ascochyta 198, 2 15 
Ascocoryne 421 
Aspergillus 483, 493 
Atk insonciJa 6 
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(Atkinsonella) bypoxylon 1 
Auricularia 

polyuicha 197-198, 202, 215 
Aurificaria 

luteo- umbrina 352 
Austroblastenia 

paucisepta ta 280 

Bacidia 222 
bucbananii 272 
pru inosa 284 
weymouthii 272·273, 275, 282 

Badhamla 116, 124- 125 
bispora 116 
capsulirera 113, 115- t 16 
gracilis 121 
macrocarpa 12 1 
nitens 113, 116 
obovata 117 

var. dictyospora 11 3, 117 
utricularis 122 

Berkelella 420 
Bcrlesiella 419-420, 423, 429, 43 1 

fungicola 431 
nigcrrima 420, 429 

Bia tora 278 
ceroplasta 279 
lcptalca 283 

Bipolaris 329, 331 , 335 , 340-341. 343 
curvlspora 329-332 
bawaiiensis 341 
mcl in id is 332 
mic ropus 329, 335-337 
muh lformls 341 
novae-zelandiae 330- 33 1 
palouscnsis 329, 340 
plurlseptata 319-330 
portulacae 329, 330 -331 
salvlnlae 329, 331 
sorokiniana 34 1 

Bisporomyccs 460, 466 
cblam ydosporis 460, 466 

Bjcrka ndera 
adusta 163, 198, 205, 358 
fumosa 358 

Blastophoru m 
truncat um 464 

Blumeria 
graminis 198, 2 13 

Boletus 
pcrcnn is 353 
tc nuis 368 

Bouytis 
c ffu sa 157 

farinosa 157- 158 
Bracbysporiella 448 

gayana 448 
Bracbysporium 342 
Bryocaulon 68, 71, 80, 88 , 109 

d ive rgcns 7 1, 80, 88 
pse udosatoa na 7 1. 80. 83 , 88 

Bryoria 67-68, 71, 73 , 78. 80-81 , 
88, 101-102, 104 

sect. Subdivergcn tes 67, 80-81, 102 
abbreviata 7 1. 80-81 . 88, 91 
acan thodes 71 , 88 
bicolo r 71, 88 
capillaris 71 , 80, 88 
cervi nula 71 , 88 
chalybeiform ls 71, 80, 83 , 88 
frem onti l 71, 88. 102 
friabilis 71 , 88 
furcellata 7 1, 88 
fusccscens 7 1, 88 
glabra 7 1, 80, 88 
lmplcxa 71, 80, 88 
Janestris 7 1, 88 
nadvornlklana 7 1, 88 
nilid ula 71. 88 
o rcgana 7 1, 80-81, 88, 102 
poehii 71, 80, 88, 101 
pscudofusccsccns 71, 80, 88 
sim plic ior 71 , 88 
smith ii 7 1, 88 
subcana 7 1, 88 
subdivergens 7 1, 80- 8 1, 88, 106 
tenui s 71, 88 
tortuosa 71. 88 
u ichodes 71, 80, 88 
vrangiana 71, 80, 88 

Bryostlgma 
le ucodontis 110 

Bucrgcnc rula 
zelandica 198, 213 

Cac um ispo rium 
cap ilulatum 464, 467a 

Ca loplaca 97, 222 
Calvat ia 

ut riformis 198, 203 
Canomaculina 71, 103. 107 

consors 7 1, 103 
pilosa 7 1, 103 

Ca noparmelia 7 1, 103, 107 
caribaca 71 
inornata 71 
mani nicana 71 
raun kiaeri 7 1 



Ca pronia 326, 419-420, 423- 424, 431- 432 
acu tiseta 326, 429 
a. lbimonlana 434 
aplc:Wala 419 , 423- 424 , 434 
arc:llca 41 9, 424 , 433 
borealis 41 9, 424 , 426, 430, 433 
cblorospora 419, 424, 426, 432 
c:ollapsa 419, 424, 427 , 433 
c:ommonsll 419, 424, 427 - 428, 433 
corooata 326 
dryadls 419, 424 , 428 , 432 
eplmycu 4 19, 424, ·428 - 429, 432 
t plspbacrla 419, 429 , 431, 433 
exle;ua 4 19, 424 , 429, 432 
fungicola 423 
fusispora 426, 430, 433 
lrrcgularls 432 
k)ngispora 434 
minima 419, 427, 429-430, 432 
montana 419, 424, 426, 430 , 433 
al e;errlma 4 19. 431, 433 
parasitica 427 , 433 
pilosella 427 , 433 
pleiospora 424, 43 I -432 
polyspora 433 
populicola 41 9, 424, 43 1-432 
porothella 41 9, 432- 433 
sexdecemspora 420 
sctosa 433 
spini rera 432-433 
villosa 326 

Caproniella 
junipcri 420 

Catillaria 273 
corrobora ns 276 
kelica 273 
pulverea 274 
tasmaoica 274-276, 280, 282 

Caudospora 
talcola 302. 305 

Cenococcum 
gra ni fo rme 44 1 

Ccratocyst is 91. Ill 
ceratosporlu m 202 
Cctcospora 39. 470 

cit ri-grisca 398 
gigantea 398 
microlaenae 198, 2 14 
ze brina 198, 214 

Cercosporidium 470 
barringtoniae- acutangulc 470 

Ctriporia 
atachua na 358 
mellea 163 

purpu rea 358 
reticulata 359 
xylostromato ides 163, 359 

Ceriporiopsis 
pa nnocinc ta 163 

Cerrena 
meyeoii 359 
un.icolor 360 
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Ce tra ria 68, 71 , 74-76, 79-80, 82-83, 
88-89, 94, 101, 103 

islandica 69-70, 75 , 93-95, 97, 
101, 107- 108 

ssp. islaodica 71 
var. orientalis 108 

rlcha rd son ii 94 
Cerrelia 71 

cctra rloldes 71, 95 
Chaenothcca 

bru.nneola 277 
Chaetoblastop boru m 

ingramii 464, 468a 
Chaetoporellus 

latitans 360 
Chaetopsina 452 , 455-457 

catcnula ta 456 
ful va 45 1. 453-456 
polyblast ia 456 

Chaetopsis 455 
grisea 456 

Chaetosphaeria 
ve rm icu larioidcs 462 

Chala ra 
australis 198, 2 14 
dlstans 199, 214 

Cbeilymen ia 
rarlp ila 199 

Chiodecton 271 , 286 
Chloridi um 459-460, 462 , 467a- 468a 
sect. Gongromeriza 467a 
sect. Psilobotrys 467a 
caud ige rum 459- 460, 
chlamydosporis 459-460, 466-467a 
matsushimae 462 
phaeosporum 459, 462, 465-467a 
smi thii 462 
1 ransvaalense 462 
vermlcular ioides 462 
vi reos 460 
vi rcscc ns 459-460, 462 

var. a llaatosporum 459, 46 1, 462, 
464, 466 

va r. caud igcru m 459-460, 462- 464 , 
466 

' 'a r. chlamydosporum 459, 462, 464, 
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(Chloridium v. var. chlam ydosporumJ466 
var. virescens 459, 462, 464 , 466 

viride 459-460 
Cbromospor ium 199 

pallescens 197, 199 
Cbrysotbrh: 271, 286 
Cintractias 494 
Ci rci notrichum 456 

chathamie nsls 199, 215 
maculiforme 199, 215 
papakurac 199, 214 

Cirrenalia 448 
Cirrbomyces 460 

caudlgerus 460, 464 
Cladidi um 65 
Cladonia 110 , 268 

sq ua mulosa 
var. subsq uamosula 268 

sulcata 268 
Cladosporium 135-136, 138, 140, 

146, 397-398, 402, 404-405 
chloroccphalum 135, 137- 138, 

140-142, 145, 404-405 
cladosporioid cs 136, 398 
colocasiae 402 
cucumerinum 398 
geniculatum 404 
hc r ba r um 136, 402, 405 
macrocarpum 402 
oxysporum 397- 398, 400-404 
paeoniae 135-136, 138, 140, 146, 405 

var. paconiac anomalae 135- 136, 140 
spbaerospermum 136, 404 
urcdlnlcola 146, 405 
werneckii 327 

Claussenomyces 421, 435 
aavaria 216 

abienlina 209 
Clava riadc1phus 9, 15, 17 
subg. Ligulus 15 
ligula 9- 10, 13- 15 
sachalincnsis 9, 11-13, I S 

aaviccps 
purpurea 199, 213-215 

Clavicorona 9, 16-17, 98 
Clintamra 493 
Clypeoponbc 289 
Coccotrcma 

cucurbilula 273, 280 
CochUobolus 329, 335, 342 

cymbopogonis 334 
bawaiiensis 341 
mellnldls 330, 332 
sporoboli 329, 340 

Codinaea 455-456 
simplex 199, 214 

Coelocaulon 67-68, 71, 77, 81-82, 89, 
102, 104, 109 

aculeatum 71, 81 , 89 
opiphorellum 67, 71, 81, 89, 102 
mu ricat um 71, 81, 83, 89 
stcppae 71, 81, 83, 89 

Colletotricbum 
glocosporloldes 201 
graminicola 199, 214-215 

Coll ybia 382, 384-385 
dryopbUa 386 

Colt ric Ia 
cinnamomea 353 
perennis 353 
spathulata 163, 353 

Comatricba 
clegans 122 
tenerrima 118 

Conidiobolus 
obscuru.s 498, 501 
tbromboldes 498 

Coprobolus 434 
Cordyceps 422 
Coriolopsis 

brunneo- lcuca 360 
byrsioa 360 
capcrata 362 
noccosa 361 
polyr..ona 361 
rigida 163 

Cornlcularla 67-68, 72, 77, 82, 89, 
101-102, 109 

oormoerica 72, 82-83, 89, 101 
Coryne 434 
Corynella 435 
Coryncum 470 

fusarioides 469 
Cr:n erlum 117 

obovatum 117 
Cribrarla 

cancellata 122 
Crinula 435 
Cronanium 

quercuum 146, 405 
Cryphonec1ria 289, 304-305 

coccolobi 289 
cubcnsis 289, 304 
gyrosa 289 
havanensis 289 
parasit ica 289 
radlcalls 289 

Cryptodlaporthe 289-291 



{Cryptodia pon he} accrinum 290-29 1 
apicu1a La 290 
au bc n il 29 1 

var. compton iae 289 
c:omptoalat 289 , 291 
corni 291 
de nslsslma 289 

var. spicata 289 
galeric ulata 29 1 
coodyerae 290 -291. 293 
bystrix 289- 290, 305 
maco un ii 290 
petiolopbila 289 

\'ar. pct lolophila 290 
~ar. splc:ala 289-290 

pbomaspora 291 
populea 291 
racem ula 29 1 
s:alicella 29 1 
\'ep ris 288 

Cryptoph iale 
insu1aris 200, 214 

Cryptosphaeria 3 19 
populina 318-3 19 

Cryptospora 30 1, 304 
CryptOsporella 297, 30 1- 303 , 305 
Cry ptovalsa 422 
Cu rvularla 193, 217, 329, 332-333, 

342- 343 
a ndropogo nfs 333 
cy mbopogonis 333-334 
btltropocoalcola 329, 332-334 

Cyclomyces 166 
iod inus 163, 353 
labacl nus 353 

Cy lind roca rpon 204 
Cylind rotric hum 

oblongisporum 468a 
Cystolepiota 200 
Cy tosporina 3 12 

Dactyla ria 200, 2 13, 342 
03edalea 166, 17 1 

ae1halodes 361 
berl::leyi 367 
microst ic ta 362 
moUis 362 
q ucrci na 362 
striata 367 
unicolo r 360 

Daldinia 
conce nt rica 200, 215 

Oatronia 
ca pe rata 362 

mollis 362 
scutcllata 163, 363 
stereoides 363 

Dca rnessla 
canadensis 43 1 

Delilschia 423, 435 
Dematium 

vlrescens 459-460 
Descolea 49 
Olachea 124- 125 

koaze i 118 
Jeucopod la 11 8 
sy nspora 118 

Diaportbe 302, 305, 3 17 
apiospora 288 
cubensls 304 
pbaseolorum 

var. soj l 3 19 
spicata 289 
vaccinil 319 

Diauypc 422 
bulla ta 319 
st igma 3 12. 3 19 
wbit maoeosis 319 

Diatrypella 422 
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Dicarpella 147 , 152-1 53, 302- 303 
bina 152- 153, 302 
dryiJJa 147, 150, 153-154 
geo rgiana 152- 153, 302 
liquidambaris-styraclfl uac 302 
orlcn1alls 302 
qucrcifolia 152- 153, 302 

Dichomltus 
anoectoporus 163 

Dichotomophtbora 342 
Dlctyd iaetbalium 

plum beum 122 
Oictyochacta 455 
Dictyoporthe 302 

acerophlla 302 
canadensis 302 

Dlctyot ric hiclla 4 I 9- 4'20 
Diderma 

brunneabasalis 118 
ru fosu iatum 118 
testaceum 118 

Didymium 
bab iense 122 
difformc 122 
m uscorum 122 
serpula 118- 119 
sq ua mulosum 122 
trachysporu m 122 

Did ymotrichiella 41 9 
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(Didymonicheilla} incoospicua 420 
pulcberrima 420 

Diploc.:arpon 
rosae 200, 215 

Diplodina 290 
Oiploicia 

cancscens 222 
Oiplomitopor us 

Ienis 363 
Discosia 387-396 
sec:t. Clype:ata 387, 392 , 393 
sect. Discosia 387, 392, 393 
sed. Laurlaa 387, 392, 393 
s~ct. Llbertla 387, 392 , 393 
sed. Poikllom.era 387, 393, 394 
sect. Stroblllna 387, 391. 393 
arrocreas 387. 389. 392 
b.:~.a r ncnsls 39 1, 396 
clypeala 387. 392 
deneclens 389 
faginea 387 
inaequalls 389 
laurnia 392 
pi ni 388- 389 
plat.an i 388 
polldlomcra 39 I, 394 
poonensis 395 
pyrl 392 
quercicola 387 
rhododendri 388 
smilacina 387 
strobili na 387, 389, 393 
ICDliogi 395 
vagans 387 
violac 389 

Disc ula 
fraxinea 297, 304 

Disperma 152 
bina 152 

Ditopclla 302 
Ditopcllopsis 289, 291 

aln i 291 
clethrae 291 
racemula 289, 29 1 

Doth idea 
episphaeria 429 

Ootbiora 422 
Drcchslcra 200, 215, 217, 335, 341 - 343 

avenae 208 
curvlspo ra 33 1- 332 
dcmatioidea 200, 2 14 
dictyoides 208 
gram inca 208, 2 16 
belianthi 330-331, 342 

micropus 336 
p:ue reae 329, 341 
pblci 200, 215 
plurlscptata 329-330 
port uJacae 330 
sal vi nlae 331-332 
teres 209, 216 
u iscptata 200, 214 

Drepanoconis 448 
Duosporium 189, 193 

yamadanum 193 
Dussiclla 422 

Ea rllcUa 
scabrosa 363 

Ec hlnochaetc 
brac hyporus 364 

Ec hlnoporia 
aculeifera 364 

Edmundmasonia 448-449 
pulcbra 448 

Elsinoo 
veneta 200, 215 

Endotbia 304-305 
eugeoiae 304 
gyrosa 305 

Enenhcncma 
papillatum 122 

Entcridium 
intermedium 119 
splcndcns 

var. juranum 120 
Entomophthora 497-498, 500-504 

chromaphidis 497-499, 501-503 
muscac 501-504 
planchoniana 497-498, 501-504 

Entosordaria 107 
Enty loma 484, 491-492 

brefeldii 483, 491-492 
calcndu lae 200, 213 
dactylidis 201 , 2 13-Zl4, 483, 492 
fluitans 491 
bcteromeria 201, 214 
poae 49 1- 492 
podospcrmi 483-484 
sydowianum 491 

Eriosphacria 
vcrmicularioidcs 462 

Erostc lla 422 
Erysiphe 

trifolii 20 1, 215 
Eudarluca 

caricis 201, 21 4 
Europbium 9 1 



Eut ypa 3 15, 319, 422 
acharii 312 
armeniacae 3 11 -3 13, 315-3 19 
hypoxantha 313 

Eut ypclla 313-3 15, 319 
aulacostoma 315 
aulacostroma 313 
cu rvlspora 313 
parasitica 3 18-3 19 
scoparia 313 
sorbi 319 
vlt ls 319 

Evernia 72, 111 
prunastrl 72, 95 

Excipularia 470 
fusispora 467, 469 

Exophiala 321, 325-327, 430 
alcatophlla 325- 327 
AD&UIOJpora 321, 322-324, 326 
brunnca 325 
castellanii 325, 327 
dcrmaritfdis 325-326 
dopicola 325 
jeanselmci 325 -327 

var. castellanii 327 
manson il 325 
monlliae 325-326 
pisciphila 325-326 
psychrophila 326-327 
salmonis 325- 326 
spl nlfcrn 325-327 
wernecldl 326 

ExserohHum 329, 333, 335, 341 - 343 
ecbinochloae 339- 340 
ruslrorme 329, 337 , 338-340 
heteropogonicola 332-333 
monoceras 339 
oryzicola 339-340 
paspali 329, 335- 337 
prolatum 342 
rostratu.m 337 

Favol us 166 
paraguaycnsis 364 

Fissurina 
lnsldlosa 276 

Fistulina 
hepatica 347 
pallida 347 
radicata 347 

Flaviporus 
liebmanni 164 

Flavodon 
navus 364 

Flavoparmclia 72 , 103, 108 
capera ta 72 , 95 

Flavopunctclia 103 , 108 
Fornes 166, 366 

aubcrlanus 365 
doc bmius 366 
fasciatus 365 
rna.rmoratus 365 
ligncus 366 
pomaceus 201, 204 
sclerodc rmcus 365 

Fomitella 
sup lna 164, 365 

Fomi topsis 
cupreo- rosca 366 
dochmia 366 
reel 366 
ligneus 366 
nivosa 366 
rosea 370 
scutellata 363 
supina 365 

Frommeella 
tormcntiUae 483 , 493 

Fuligo 
sept lea 

var. viotacca 120 
Fusarium 

oxysporum 
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r. sp. radlcis-lycoperslcl 107 
F uscoce rrena 

portorlccnsis 367 

Gacumannom yces 291, 305 
incrustans 291, 304 

Galactinia 
lutcorosclla 506-507 
tapesioides 506. 507 

Ganodcrrna 
applanatum 20 1, 350 
australe 350 
coffeatu m 350 
colossurn 351 
lucid um 351 
ncurosporum 35 I 
nutans 351 
praetervisu rn 349 
torna tum 162 

Geaster 284 
saccatus 20 I 

Gcastrum 
saccalum 201 
triplex 201 

Gtoeoph yllum 
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[Gioeopbyllum ) mcxicanum 367 
st riatum 164, 367 

Glocoporus 
conchoides 346 
d ichrous 164, 346 
tbelcpboroides 164 , 346 

Glome rei Ia 
cingulata 20 1, 215 

G lyp hlu m 
elat um 427 

G nomonia 287-289, 291-292, 294 , 
304, 421 

sect. Clava 287-288, 294 
sect. Cyli ndrica 292 
sect. G nomonia 291 
sect. Lati.spora 294 
sect. Seta 292 
aesculi 292 
•Krlrollae 292 -293, 295 . 300 
alni 295 
alni-vi ridis 294-295 
amoena 292 
ar1ospora 296 
betulina 294-295, 298 
cali rornlca 292, 295 
cam ptostyla 298 
caryae 292, 295 

var. rlb ls 292 
cerastis 292, 296 
clav ulata 287, 295 
clcthrae 291 
comari 296 
coryli 295 
dalibardac 296 
d ispora 295 
d ryad is 296 
c marginata 298-299 
rasciculata 292 
gci-monta nl 294 
gnomon 29 1-292 
interm cdia 295 

var. al ni 294 
juglandis 296 
li nnaeae 296 
llrellacrormis 292 
miJieri 292, 296 
mirabllfs 299 
misella 294 
myricae 287, 296 
nerviscda 292, 294 
ne rviscqua 292, 295 
ost ryae 29 1-292, 295 
pccaoae 292, 294 
pecldi 294, 296 

pct lolorum 295 
pulcberrima 296 
quercus-borealis 292, 295, 300 
quercu.s-gambellii 292, 295 
rauii 296 
rbuicola 296 
rlbicola 296 
ribls l9l, 296 
rlgniaccnsis 292, 296 
riparia 294-295 
rostellata 294, 296 
rubi 294 
setacea 292, 295 

var. caryae 292 
va r. macrospor.t 292 

sibba ld iae 296 
sim iHsetacea 296 
tr iOSICI 296 
waldsteioiae 296 

Gnomo nlella 297, l02 
fruini 297, 304 
hy pa rctlca 297 
pa pillostoma 297 
tubaeform is 297 
vagans 297 

Gonyt ric bu m 468a 
macrocladum 466 

Gram motbele 
fullgo 346 

Grandin ia 
ocellala 197, 20 I , 204 

Graphlna 12 
mendax 72, 100 

Graph iopsis 
chlorocephala 140 

Graph is 
insidiosa 276 
librata 276-277 
scripla 276 

G raph ium Ill 
Graphostro ma 

platystoma 428, 430 
Gymnopilus 43-45, 49, 54 

acyslldlatus 43, 45 , 48-49 
aeruginosus 54 
liqulritlae 43-47, 50 
luteofolius 54 
lutcovlridis 54 
mitis SO 
neudensls 43, 48, 49-50, 52 
peliolcpis 54 
ple urocyst idiatus 50 
purpuratus 54 
rurobrunneus 49 



[G ymnopilus) subpW'paralus 43, .SO, 
52 - SS 

subrufobrunneus 49 
Gyrophora 

esculenta 110 
Gyrothrix 

circinata 201, 214-215 
cit ricola 202 , 214-215 
podosperm a 202, 215 
ver1fcic lada 202, 215 

Haematomma 271. 286 
Hapa locystls 

coroi 302 
Haplochalara 462 
Haplographium 

cbloroccpbalum 138, 140 
va r. ovalisporum 140 

Ha rknessla 153 
americana 153 

HeUt:ocoosla 445 
paradoxa 445, 446 , 448, 450 

Hclicoma 448 
Helicosporium 448, 459-460 

veget um 459-460 
vl resccns 460 

Helmlnthosporium 341 -342 
at ypicum 329, 341 
leptochloae 337 
micropus 335-336 
port ulacae 330-331, 343 
turclc um 342 

Hemitricb ia 
lelotrlcba 120 
mi nor 

va r. pa rdina 113, 121 
Hende rsonia 

fusarioides 467, 469 
phormii 202 , 214 
typhac 7 

Hcricium 
coralloides 109 
r.a mosum 109 

Herpotrichiella 419, 423 
collapsa 427 
loogispora 431 
mo ravlca 420 
porot helia 432 

Hetcropo ru s 
bicoois 355 

Heterosporium 
gracile 146, 405 

Heterotbecium 
pczizoidcum 

var. disci formc 278 
Hexagona 

hydnoidcs 164 
papyracea 164 
tcn uls 164 

Hexagonla 166 
byd noidcs 367 
papyracea 368 
tenu is 368 
un lcolor 368 
va riegata 368 

Hi roeola 
bispid ula 198 
polyuicha 198, 202 

Hohenbuebella 382 
Holwaya 435 
Hormiactella 

rusca 448 
Hormisc ium 

dermatitldis 327 
Honaea 327 

wcrncckil 325 
Hydnopolypor us 

fimbr iatus 368 
Hygrocybe 202 
Hypocrca 422 
Hypogymnia 72 

ph ysodes 72, 94 
Hyponec tria 304 
Hy potrachyna 

si nuosa 103 
Hy poxylon 427 
Hystera ngium 127-128, 133 

Jdosphaeria 
ripogooi 202, 215 

ldriella 
vand al urensis 202, 2 14-2 15 

lmshaugla 72, 103, 109 
ateur ites 72 
placorodia 12 

locrustoporia 
carneola 369 

Tnonotus 
fimbriatus 354 
futvo mcllcus 354 
patoullla rd ii 163 
pcrtcnuls 354 
porrectus 354 

lrpex 171 
consors 169 
flavus 364 
lactcus 369 
zonatum 169 
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lschnoderma 
resinosum 369 

Ju oghuhn ia 
pol yC)'Stid iata 164 
und igera 164 
vin cta 164 

Karoowla 103, 108 
Kellermanla 429 
Kensin jia 297 

umbrina 297 
Kionochacta 456 
Kuebneola 

urcdlnls 202, 2 15 

La cca ria 17 
Lamprodcrma 

sc iotillans 122 
Lasallia 110 

pa pulosa 110 
pustulata 105 

Lasiobolus 434 
Lecanac tis 

abiet ioa 277 
cxallata 282 

Leca nora 57 , 63-65 
subg. Lecanora 64 
subg. Parm ularia 58 
subg. Placodi um 58, 60, 62, 65 
sect. Endocbloris 65 
scc1. Pe traste rio n 51-58, 63 , 65 
su bsect. Pseudoco nicatae 57- 58, 

63, 65 
st irpe ·variac• 64 
mu ralis 

( . novomexicaoa 58 
nigroma rgi nata 51 - 58, 62-63 
novomex icana 57-58, 60-64 

r. nigra 60 
semhcnsls 63 
thomsonii 57-58, 60- 63 
wcberi 63, 65 

Lecidea 224a , 278- 279 
immargl nata 275 , 277-278 
kelica 273 
laeta 279 
pu\verca 274 

Lentaria 9 
bysslscda 18 

Lcn tincllus 98 
Lepra ria 277-278 

lo bificans 278 
mcmbranacea 286 

Leproloma 27 1, 286 
Lcptomlt us 

lacteus 106 
Lcptosphacrla 6-7 

peruviana 4 
typharum 7 

Leptospbaer ulina 35, 38 
arachid icola 27, 29, 32, 35-39 
crassiasca 27-30, 32. 35- 41 
trlfol il 36, 38 

Leptosphae rul ina - Ce rcospora 39 
Lcptothyrium 147 

d ryin um 147 
Lct ha riella 72, 77 

canarie nsis 72 
togashii 72 

Leucosto ma 422, 435 
Li bcrtella 3 19 
Licea 

minima 122 
Liche n 

abietin us 277 
Li ndt nc ria 165, 171 
Linocarpon 305 
Linospora 297, 300 

cap reae 297 
glcd llschfac 300 
sa li x- rctic ulatae 297 
tctraspora 297 

Lithotheli um 219, 222 
a ustra le 219 , 220-222 
bahamense 221-222 
cuba num 22 1-222 

Lizonia 423 
Lopadium 285 

discirorme 278 
hepat icola 279, 285 

Lop ha ria 
ci ne rasccns 202 

LophOdcrmlum 216 
gramincum 203. 2 14 

Lycoperdo n 
caelatum 203 
coelatu m 198 
exolctum 198 

Magnaponhe 302, 304 
Mamiania 29 1 
Marasmlcll us 382 
Marasmius 203, 37 1-372. 379-382, 

384-385 
sect. Alliace i 371, 373. 379-380, 

382 
sect. Androsaceus 371, 374, 379-380 



{Marasmius) sect .. Epiphylli 371 , 374. 
380-383 

sect. Globularcs 37 1, 375, 380-383 
sect. Marasmius 37 1, 375, 380-381, 

383 
sect. Sicci 37 1, 377, 380-383 
ser. HacmatoccphaH 317, 381-382 
ser. Leonini 379, 381 -382 
ser. Splnulosl 382 
alliaceu.s 379 
and rosaccus 374, 379-380 
brevl pes 384 
bulliardii 381 
cohaerens 382 
collinus 381 
cystidiosus 375 , 380-381 
dcclplc ns 376, 380-38 1 
elongatipes 371 
epid ryas 379 
epiphy llus 381 
felix 374, 380-381 
noridanus 377, 380, 382 
fulvoferruglneus 379- 380, 382 
limosus 371, 381, 385 
nigrodiscus 376, 380- 381 
oreadcs 371, 377, 380-38 1, 384-385 
praslomus 379 
pulcberrlpcs 378, 380, 382 
pyrrbocepbalus 371 , 373, 379-380 
rotula 375, 380-381 
siccus 378, 380, 382 
scorodonius 379 
straminipes 384 
suictlpcs 377, 380-381 
suobilurus 203 
sulllvan tl 382 
lremulac 381 

Marssonina 
rosac 200 

Masonhalea 72 
ricbardsonii 72 , 94-95 

Massariosphaeria 
triscptata 7 

Mebarria 
1huj ina 302 

Megala ria 
grossa 276 

Megaloblastenia 
marginiflexa 280 

Mcgalospora 
subtuberculosa 280 

Mcgasporoporia 165, 17 1 
cavernulosa 164 

Mclampsora 

eupborbiae 203, 214 
hypcrlco rum 197, 203 , 214 

Melanamphora 304 
spinifera 302 

Melanomma 
commonsii 427 
sparsum 430 

Mclanopsammclla 422 
Melogramma 304 
Memnoniclla 188 
Menegazzia 

rc1ipora 281 
Metacapnodium 

moniliJorme 203, 215 
Met us 

conglomeratus 272 
Mlcarea 279 
Michelia 470 
Micromphale 
sect . Rhizomorphigcna 384 

Microporellus 
dealbatus 164 

Miltldea 279 
ceroplasta 279-280 

Mlndenlella 
spinospora 106 

Monographella 217 
Myce na 203, 382, 385 

austro rorida 203 
veronicae 203 

Mycobilimbia 222 
lobulata 222 
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Mycomcdusiospora 422 
Mycosphaerella 203, 214, 404-405, 

420 
brassicicola 203, 213 
killianii 203 , 2 15 
l ~ssla na 402, 404 
t)'phae 404 

Myclochroa 107 
Myriogenospora 422 

Nectria 421 , 434, 457 
cinnabarina 436 
tasmanica 204 

Nematoclonus 386 
Neurospora 316 
Nigroporus 

vi nosus 164 

Ocellularia 
subden tic ulata 284 

Oidium 204, 21 5 
cutaneum 176 
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Omphalina 204, 215 
Omphalodium 72 

hou entottum 103 
pisacomensls 72, 104 

Omphalora 110 
Opegrapha 98, 286 

agclacoldcs 280 
stellata 280 
vlrldis 281 , 283·284 

Opbiobolus 305, 342 
Ophiognomonia 297 

melanostyla 297 
sassafras 2!17, 300 

Opbiovalsa 301, 304 
Oropogon 67- 68, 72, 82, 89, 101 - 102 

auanorinis 72, 82, 89 
bicolor 72, 82 , 89 
caespitosus 72, 82-83, 89 
diffractaicus 72, 82, 89 
loxensis 72, 82-83, 89 

Orphanomyccs 493 
Oudcmansiella 385 
Ovispora 6 

Pacbykytospora 
atabamac 164 

Paoaeolina 204 
Panacolus 204 
Pandora 

ncoaphldls 498 
Paraparmelia 72, 103, 107 

annexa 72 
molybdiu 72 
mongaensls 72, 104 
tortula 72 
xanthomelaena 12 

Parmclia 103 
subg. Amphigymnia 109 
caper.ua 111 
conspcrsa 94 

Pa rmcllna 
pilosa 103 

Parmcllnclla 107 
Parmelinopsis 107 
Parmcliopsis I 03 

aleurites 103 
placorodia 103 

Parmotrema 103, 109 
cetratum 103 
retlculatum 103 
sirn ulans I 03 
sub isidiosurn 103 

Parrnotrernopsis 107 
Parmularia 64 

muralls 
f. novornexicana 60 

novomexicana .57·58, 60-61 
r. nigra 60-61 
r. reagens 60-61 

Patella ria 
weymouthH 272 

Paxill us 481 
Peltigera 

canlna 105-106 
Pe niophora 202 
Percnnlporla 

obiensis 164 
pipcris 164 
stip itata 164 

Periconia 138, 140, 142, 144-146, 404 
atra 138 
byssoides 138 
chlorocephala 138, 140 
cook.ei 138 
ellipsospora 140 

Periconiella 
phorml 204, 215 

Peronospora 1.57· 160 
cffusa 1.57·1.59 

var. "major• 1.58 
var. "minor• 1.58 

rarlnosa 1.57·159 
f. sp. "bctae• 1.58 
f. sp. "chenopodii" 158 
f. sp. •spinaciae• 1.58 

spinaciae 157 
races I, 2, and 3 1.59 

Pertusatia 97, 223, 227, 230, 232·233, 
237. 240, 244, 260, 268-269, 
271, 285 

subg. Pertusaria 232 
subg. Plonospora 231·232, 238 
abberans 264 
aggrcgata 223, 2.54 
altopunclat.a 223, 224·224a, 230, 265 
commutata 223, 253·25-4 , 261, 262 
concava 266 
connuens 262 
coafu.sa 223, 224a·225, 230, 262 
consanguinca 223, 2.54·2.5.5 , 267 
crassilabra 26 7 
dact ylina 238 
deh lsccns 22.3, 255·2.56, 263 
e ll iptica 264, 268 
tpAcrospora 223, 225·226, 26.5 
trrlnuadreasls 223, 226 -227, 230, 

263 
e rythrclla 26 ta 



{PertusariaJ fl avens 246 
glbberosa 237, 263, 268 
gymoospora 26 la 
hartmann ii 265 
bermaka 223, 227 -228, 230, 264 
irregularis 265 
lsidlosa 223, 228 , 230, 242, 261a, 

265 
jamesii 262 
javanica 252 
lacerans 223. 230-23 1, 242, 244, 

251, 26 1 
lacerlcus 223, 230 -231, 244, 257, 

26 1-261a 
Jeiocarpella 263. 268 
leioplacclla 223, 257-258, 263 
Jeucostigma 264 
ICUCOSIOmOides 267 
Jeucotbelia 267 
leucoxa nt ha 266 
lopbocarpa 249 , 255 , 267 
macra 267 
meridional is 

va r. xanthostoma 246, 263 
mlscella 223, 232 , 262 
oorsliclica 223, 232-233, 263 
novaezcland iae 254, 257, 261-262 
ornatula 253-254 
paeminosa 240-241, 258-260, 268 
paraelbberosa 223, 230, 236, 264 
paratropa 267 
patelll£era 223, 237-238, 244, 262 
pe rsul ph urata 239, 260, 266 
petrophyes 267 
phaeostoma 256 
plicatula 265 
pseudodactyliaa 223, 230, 238, 266 
remota 223, 238-239, 266 
rhodotropa 245 
rubroreage ns 233 
rudis 255 
sc:aberula 223, 240-241, 260, 261a 
schizostomella 265 
sordlda 223, 241 , 266 
sorediata 258-259 
sublsldlosa 223, 230, 242 , 244, 261a, 

264 
sublaceraos 223, 23 1, 242, 257, 

26 1-2613 
ubrhodolropa 223, 244-245, 262 
subrigida 263 
subtruncata 248 
subventOS:l 223, 240-24 1, 258-260, 

266 

subverrucosa 267 
superba 255 
syngenetica 258 
theochroa 256 
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thlopbaolalca 223, 244, 245 -246, 
262 

thiospoda 226, 265 
tbula 223. 246 -247, 267 
tracbyspora 223, 247-248, 265 
trevethensls 223, 244, 248-250, 

267 
tr imera 264 
truncata 225, 261. 262 
trypctheliiformis 25 1 
undulata 233, 263 
velata 245,254, 26 1-26 1:1. 
vulplaa 223 , 249'-250, 267 
wllsooll 223, 244 , 2:50 -25 1. 265 

var. aphelospora 251-252, 265 
va r. wilsonii 251-252 

wooJISiana 267 
xanthoplaca 247, 266 
xaothosorcdlata 223. 244, 252 , 

26 1, 263 
xa nthostoma 223, 260, 264 

Pcstalosphaeria 217 
Peziza 505-507 

banaoicola 505-507 
luteorose lla 507 

Pbaeococcomyccs 
alcalopbilus 327 

Phaeographis 
australiensi s 281 
exaltata 282 

Phaeoporus 
Juteo-umbrinus 352 

Phacosphac ria 1-2. 4-7 
avenaria 1 
halima 1-2, 4-5 
nodorum I 
padellana 7 
spaninae 1 
sparlinlcola I , 2-6 
typharum 1-2, 4-6 

Phellinus 
apyahinus 163 
callimorpbus 163 
endapalus 204 
fe rrcus 163 
navomarginat us 163 
gil voides 163 
gilvus 163 
pomaceus 20 l, 204 
puncta tiformis 163 
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(Phcllinu s) pu nctatus 163 
umbrinell us 163 
undulatus 163 
wablberg ii 163 
zealandic us 204 

Phialophora 305, 327 
jeanselmei 327 
spini fera 327 

Phle bia 
livida 20 1, 204 

Phi yetis 
subuncinata 273, 278, 280, 282 

Phollota 204 
Phragmid ium 205 

acaenae 204-205 , 213 
mucronatum 205 
novae-zelandiae 205 
tubcrculatum 205, 2 15 

Pbragmoponhe 302-303 
conform is 302 

Ph yllachora 
du ra ntac 19-2 1, 23 , 25- 26 
rusicarpa. 19-21 , 23, 25- 26 

Pbylloporia 
chrysita 163 

Phylloporus 471 - 472, 48 1-482 
bell us 472 
cenaoamerica nus 471, 476- 480 
cocci ncus 472, 475 
roliiporus 472 
cuzmaanll 471 , 473-474 , 478 
ptlacoxantbus 

var. simplex 472 
rbodoxanthus 472 

ssp. rhodoxaolbus 472 
Phyllost icta 205, 2 14 
Physalac rla 

stilboidca 197 , 205, 2 15 
Physalospora 

bi n3 152 
quercifolia 152 

Physa rum 
brunncolum 122 
ci ne reum 123 
comprcssum 123 
pusillum 123 
straminipes 123 

Physcia 
adsccndcns 222 

Physisporus 
Ienis 363 

Pb ytophtbora 409, 417 
Pisolithus 

ti nctorius 441 

Pistillaria 17 
Placopsis I 09 
Plagiocarpa 222 
Plaglopbjalc 298, 302-303 

llaulata 293, 303 
pctrak ll 302-303 

Plagiosphaera 300 
glcd itsc hiac 300 

Plagiostoma 298-299, 303 
sect. Angustisporac 298 
sect. Gu igna rdia 298 
sect. Plagiostoma 298 
accrophilum 299 
alneum 298·299 

var. bctulinum 294, 298 
bavaricum 298 
campylostylum 298-299 

var. mirabilc 299 
conradll 299 
devex: um 298- 299 
c margina ta 298 
cuphorbiae 298 
jeasuU 293, 298 ·299 
lugub re 299 
magnoliac 299 
micromegalum 299 
wlrabile 299 
pseudobavaricum 298-299 
solidaginis 298, 300, 304 
tormc ntillac 299 

Pleomelogram rna 420 
Pleosphaerla 

chlorospora 426 
Plcospora 35, 39 

arac bicola 36 
crassiasca 27, 29, 35-~ 

Pleuroce ras 297 , 300·3C1 
cryptod cris 300 
a ledltsehlae 300 -301 
groenlandicum 300 
hclvcticum 300-301 
insularac 300-301 
labradorcnse 300-301 
li rc llacrormls 292, 294, 300 
oregoncnsc 300-301 
pleurostyl um 300 
populi 300-301 
psc udoplatan i 300 
qucrcicolum 300 
quc rcinum 300 
sassarras 297, 300 
tcncllum 300-301 
vlraularum 293, 300-301 

Plcu rococc us 176 



(Plcu rococc us) bcigclii 176- 177 
Pleurostoma 422 
Pleurotopsis 

longinqua 205 
Plfcaria 

bananicola 505 
Podospora 422 
Podostroma 422 
Polyporus 

adustus 198, 205, 358 
a pplanat us 350 
a uberianus 365 
aunralis 350 
bla.ncheu ianus 164 
bolcticeum 347 
brachyporus 364 
brunneo-lcucus 360 
by rsinus 360 
cinnamomeus 353 
correatus 350 
colossus 351 
d ichrous 346 
dictyopus 164 
fasciatus 365 
fimbriatus 368 
noccosus 36 t 
f uligo 346 
f ulvo mcllcus 354 
f umosus 358 
guianc nsis 164 
hirsutus 205 

f. abnormaUs 211 
bydnoides 367 
iodinus 353 
leprieurii 164 
longipcs 348 
lucidus 35 1 
mcyenii 359 
ni vosus 366 
pere nn is 353 
poi)' ZO DUS 36 1 
porrectus 354 
ponoriccnsis 367 
purpurea 358 
reslnosus 369 
scabrosus 363 
schombu rgkii 349 
scutellatus 363 
semisupin us 357 
sobrius 370 
spathulatus 353 
sprucei 350 
stereoides 363 
supinus 365 

tabaci nus 353 
tenuiculus 164 
uicboloma 164 
tulipiferae 369 
vl rgatus 164 
xylost romatoides 359 

Polyscytalum 205, 214 
Polytbrincium 

trifolii 203 
Polyt richiella 419, 423 

polyspora 420 
Poria 370 

alachua na 358 
carneola 369 
tatitans 360 
myce liosa 355 
rad iculosa 356 
reticulata 359 
vallla.nt ll 357 
xylosu omatoides 359 

Porina 
lcptalea 283-284 
lcptaleina 281, 283-284 
heterospora 283 
nucula 283 
xanthostoma 260 

Preussia 422 
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Pscudcp hebc 67-68, 72, 77, 82, 
89, 101- 102 

mlnuscula 72, 82-83, 89 
pubescens 72, 82, 89 

Pscudocc rcospora 
atromarginalis 205, 215 

Pscudocyphclla ria 268 
Pseudofavolus 

cucu lla tus 164 
Pseudolizonia 423 
Pseudoparmelia 

annexa 103 
caribaea 103 
inornata 103 
maninicana 103 
molybdiza 103 
raunkiaeri 103 
to rtula 103 
xantbomelaena 103 

Pscudopeziza 
med icagi nis 205, 214 
trifolii 205, 215 

Pscudovalsa 302 
Psilolech ia 271, 285 
Psiloparmclia 103, 108 
Pter ula 17 
Pucci nia 207 , 309, 483 
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(Pucci nla) antirrbini 206. 213 
aucta 206, 2 14 
bracbypodii 

var. poa.c- nemoralis 206, 
213, 2 15 

calci1rapae 
var. calcitr.tpae 206, 213 

caricina 206 , 2 13-214 
coctaynei 201, 206, 214 
coronata 206, 213-214 
crepidicola 195, 197, 206-207, 

214 
crlnilae 207, 2 14 
gramin is 207, 2 14 
hicracll 207 

var. hleracli 215 
horde! 207. 214 
iridis 483 , 493 
juncophlla 207 , 2 14 
malvacearum 207, 21 4 
oxalidis 207, 215 
pelargonii-zonaHs 207, 215 
podospcrmi 484 
recondita 208, 213-2 14 
1enuispora 208, 21 4 
tetragoniae 307, 309 

var. austro-aJricana 309 
var. oovae-zelandlae 208 , 215, 

307-308 
var. te tragonlac 309 

urticae-caricis 483 , 493 
Pucci nasulum 

pustulatum 208, 2 14 
Punctclla 103 
Pycnoporus 

sansulneus 164 
Pyrenopbora 342 

avcnac 208, 2 14 
dictyoides 208, 214 
graminea 208, 214 
teres 209, 214 

Pyrenula 222 , 278 
ralklandica 22 1-222 

Ramalina 67-68 , 72, 82, 89, 95, 268 
caJicaris 110 
sinensis 95 , 110 
tbrausta 67, 72, 82, 89 
usnea 72, 96, I 08 

Ramaria 9 
subg. Lentoramaria 18 
abicntina 209 

Ramu.laria 209 
holci-lanat i 209, 214 

rubella 209, 215 
Rellcfnopsls 107 
Reticularia 120 

splendens 
var. jurana 120 

Rbampboria 436 
pyriformis 421 

Rhinocladlella 327 
Rbizop1aca 63 

melanophthalma S7, 63 
Rhi:wpogon 439-440 

roseolus 437-439 , 443 
Rigidoporus 

lineatus 164 
Rimclia 72 , 103 

cet rata 12 
retlculata 12 
sim ulans 12 
sublsld iosa 72 

Roccella 72, 98 
canariensis 72. 98 
fuciformis 72, 98 
montagne! 98 

Rosenscbcldiella 209, 215 
Russula 98 
Rutstroemia 42 1 

Sagenidium 
molle 277 

Saprolegola 4 18 
Sa rramcana 

tasmanica 280, 2S2 
Sc bizophyllum 

commune 209 
var. mulliridum 209 

multifldum 209 
Scbizopora 

navipora 165 
paradoxa 165 

Schizot hcclum 422 
Sclerogastc r 

xeropbilu m 133 
xeropbilus 131 

Sclerotium 
correicola 26 

Scolcconecnla 42 1 
Scolecosporiella 1 

typbae 6 
Scolicosporium 467 , 469-470 

barring toniae 469 
rusarioidcs 467 
gci 470 
I act ucac 4 70 
macrosporium 467, 469 



(Scolicosporium} p•uelsept.tum 
467 , 468·469 

pru inosum 28 1, 283 ~ 284 

Scoptria 315 
Sel~nosporella 202 
Septoaema 

fasciculare 448 
Septaria 7, 209, 214·215 

antirrhini 209, 2 13 
dictiotae 495 
nodorum 6 

Setospbaeria 342 
prolata 342 

Sistotrema 
lacteum 369 

Skeletocutis 171 
Sllmacomyccs 448 
Sorosporium 

corsicum 484 
Sphaceloma 

necator 200 
Sphaerellopsis 

filum 20 1 
Sphaeria 

artocreas 387 
com ptoniae 289 
microt heca 426 
mira bilis 299 
nigcrrima 431 
porotbelia 432 
vepris 288 

Spbaerodotbis 
dantboniae 2 10, 215 

Spbaerognomonla 297 
carpi nea 152, 297 

Sphacromycetclla 
Jeucocepbala 460, 464 

Sphaerophorus 279 
Sphaerot beci 

fuliglnea 210, 213 
Sporidesmium 

doliiforme 448 
Sporisorium 

mayd is 483, 493 
ran un cull 492 

Stacbybotrys 179- 180, 188-189, 193 
brevlusculus 179, 180- 18 1 
h eydael.l•e 179-180, 182, 183 
kampalensis 180 
mangiferae 180 
a ephrod u 179-180, 184, 185 
ncph rospora 180 
oenantbes 180 
parvispora 179- 180, 186- 187 

reniformis 180 
reni spora 180 
sinuatopbora 180 

Stagonospora 1-2, 4-6 
'sp. u· s 

Steccherinum 171 
Stcmooitis 

axifera 123 
Stenclla 340 
S1ereocaulon 

bucbananii 272 
Stereum 

affine 210 
complicatum 210 
concolor 210 
elegans 210 
rasdatum 210 
hirsut um 210 
miq uelian um 210 
ramea le 210 
subpori ferum 202 
vellereum 2 10, 2 14 

Stigmella 
dryina 147 

minime 147 
Stil bella 

fi met.arla 2 10 
St rongwellsia 504 
Suillus 439-441 

collinitus 437-440, 442 
granulatus 2 11 , 437 
luteus 441 
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Sulcaria 67-68, 72, 83, 89, 101-102 
sulcata 72, 83 , 89, 94-95 

Sydowia 422 
Sydowiella 302-303 

Taphrophila 420 
cornu-capreoli 420 

Tcicbospora 
cblorospora 426-427 
minima 429 
modcsta 426 

Tclimenclla 304 
Thecapbora 493 

aurantiaca 483, 493 
hyalina 493 
pallescens 483, 493 

Thec:o theus 422 
Thclephora. 

tc rrestrls 2 11, 441 
Thelotrema 236 
sect. T hclo1rcma 286 
decorticans 284-285 
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(Tbelotrema) Jepadinum 273, 
278, 282, 286 

mooosporum 286 
subdentlculatu m 284-285 

Thyronectria 421 
Tillct la 491, 493-494 

acu1ea1a 49 J 
nigrif3ciens 483 , 493-494 
serpens 491 

Tonln la 222 
aromatica 222 

Torrublella 422 
Trametes 

aculelrera 364 
aethalodes 361 
cubcnsls 165 
cupreo-rosea 366 
elegans 165 
feci 366 
hlrsuta 205, 211 
malicola 356 
nivosa 366 
obstinatus 359 
scplu m 355 
socotrana 165 
versicolor 165 
vlllosa 165 

T rappea 127-128, 132-133 
darker! 127, 132 
phillipsii 127, 132 
playoneasls 127, US , 131· 132 

Trichaptum 
sector 165 

Tricbia 
varia 123 

Trichopeziza 
coarctata 427 

Tricbosphaerella 422, 436 
Trichosporon 173- 174, 176, 178 

bcigelii 173-174, 176- 178 
cutaneum 113- 174, 176-178 

Tubakia 148. 155 
dryina 147-148, 150, 153-154 

Tuber 
brumale 441 
metaoosporum 441 
rufum 441 

Tubeufia 
ce rea 459·460 

T uburcinia 484, 494 
castell:ua 492 
coralloides 484-485, 494 

var. brassh:ac 485 
var. cantonensis 484- 485, 494 

var. coralloides 485 
var. sopbiae 485 

ranunculi 492 
ran uncu.li-muricati 483, 492 

Tyrn panls 42 1, 436 
Typb ula 

eryth rop us 17 
Tyromyces 171 

cruslsporls 165, 167 , 169, 171 
fumid iceps 17 1 

Uniseta 
nagelllfera 289 

Uredo 2 11 , 2 14 
chathamlca 2 11, 213, 307-308, 309 
ka ret u 211, 2 14 
novae-zcla ndiac 208, 307, 309 
phormii 211. 215 
sci rpi - nodosi 201,2 11 ,214 

Urocystis 483-485 
brassicac 483-485 

var. cantonensis 485 
ca.stellana 483, 492 
coralloides 483·485, 495 
corsica 484 
fraserii 484 
granulosa 483-484 
rn ultlspora 483-484 
ran un cu li 483, 492 
sophiae 483·485 
sti pae 484 

Uromyces 
dactylidis 2 11 , 2 14 
danthonlae 211, 215 
edwardsiae 212, 215 
e hrhartae 212, 214 
microtidis 197, 212. 214 
minor 212, 215 
otako u 2 12. 2 15 
scaevolae 212, 215 
st rl.:nus 2 12, 2 14 
trifolii 212. 215 
trifolil-repcntls 212, 2 15 
viciae·fabae 212, 215 

Usnea 72, 93 , t 10, 281 
barbata 69-70, 75 
cavcrnosa 106, 109 
rubsccens 72, 94 

Ustilago 486-487, 491-493 , 495 
abstrusa 486, 495 
acu1cata 491 
arctagrostis 490 
anhuri i 483, 490 
baldlngerae 490 



(UstilagoJ bullata 212·2 13 
capensis 486, 495 
cardu i 487 
clchorll 487, 495 
coralloides 485 
cyperHucldi 486, 488, 493 
ec binata 483, 490 
clymicola 49 1 
.:ardoerll 483, 486 , 488 
h)'podytes 493 
macrospora 49 1 
micbnoana 49 1 
onopordl 483, 487 ·488, 490 
sacchari 492·493 
scilaminca 483, 492· 493 
scolocbloae 483, 490 
scolyml 487 
scorzonerae 487 
serpens 490·49 1 
suiiformis 213-214 
subnitens 486 
tragopogonis-pra tensis 487 
vc rrucosa 490 
vestergrenii 490 
vuyck ii 486, 495 

Ustilentyloma 491-492 
brtfe ld li 483, 491 -492 
rluitans 492 
pleuropogonis 49 1-492 

Val sa 287, 305 
Valsella 422. 436 
Vascellum 

pr.uense 213 
Venturia 

rumicis 213 , 2 15 
Verrucaria 

leplaleina 283 

Wangiella 325, 327 
Webmeyera 

acerina 303 
Westerdykella 422 
Wintcrclla 30 1, 304 
Wr igbtoporia 165, 171 
Wucsmcia 301-303, 305 

Xan thomaculina 72, 108 
bouenlottum 72 
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Xanthoparmelia 68, 72, 75 -77 , 79, 
82, 88-89, 9 1, 94, 97, 10 1, 
103- 104 

conspcrsa 72, 76-77, 94 
Xant horia 72, 95 

parictlna 72, 95, 98, 222 
Xerula 382 

radlca la 385 
Xylatia 

plebe ja 2 13 

Zalerloo 448 
Zebrospora 189, 193 

blcolor 189 - 193 
Zygospori um 

minus 2 13-2 14 
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ERRATA, VOLUME THIRTY-FIVE 

Page 383 
434 

line 45 for Cetrareia 
5 for~ 

read Cetraria 
read nicaraguense 

ERRATA, VOLUME FORTY 

Page 48 line for kumaonicus read kumaonica 
87 for 264 read 2621 

116 for A. H. Chivers, J. H. Miller, 
read J. H. Miller, A. H. Chivers, 

202 33 for cuculaJa read cucullata 
315 31 for 2561, read 2567 (UPS) 
433 13 for lsotypes read lsoparatypes 
463 36 for Acanthophyscium read Acanthophysium 

ERRATA, VOLUME FORTY-ONE 

The new Editor- in-Chief apologizes for some problems with pagination of the 
volume. The omission of page numbers 234 and 235 resulted in misnumbering 
of the article. Page 224a, following 224, and 261a, following 261. were added 
in proof. So, volume 41(1) docs contain exactly 320 pages as indicated on the 
cover. 

Page 460 for Tubeujia cera 
464 for Cacumi.sporwn 

read Tubeufia cerea 
read Cacumisporium 

PUBLICATION DATES FOR VOLUMES 40 AND 41(1) : 

Mycoraxon Volume 40 
Mycotaxon Volume 41(1) 

May 22, 1991 
June 12, 1991 
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