
MYCOTAXON 
AN INTERNATIONAL JOURNAL FOR RESEARCH ON 

"rAXONOHY ' NOMENCLATURE OF FUNGI, INCLUDING t:1CH£NS 

Volume L.XXIV, No. I JanUAry·Mat<h 2000 

CONTENTS 
Studies in "Nonh American CDrlinarU VI. New and interesting taxa in subgenus Phlt:gmocium 

from the Pacific stlltes of North America 
Meiahard M. Moser & Joseph F. Ammirad 

On Hyphodontfa uustrali1 (COrticiac:cae, Basidiomycota) 
AJiaa G. Grt.Sit.bia, Mario lbjc.beabe.rc, & Marfa Virginia Biaachlnoni 

Notes on five common but little known higher B::Wdiomycetes from tropiccJ 
37 

Yun1111n. China Zhu-Liaag Yang 45 
TubcrK.cy: a DELTA-based tool for the description and intrructive identification of truffles 

Alessudra Ztmboa~Ul,Ciaudlo Rfvctti, Rkcardo Percudani, 
& Simonr Onnntllo 

South African fWtgi II. Suillu.r salnronlcolor-a bolctc new to South Africa 
S7 

Derek A. Rt.ld & AJbcrt Eicker 17 
Mycologjcal litcrature relevant to New Caledonia Jeaa Moucba«:a 
Notes on Korean Cercosporat: a.nd allied genera (IU) HyU)a-Doag SbiA &. Uwe 8raua 
Studies in Neotropica.J polypores 5. New and noteworthy specit."S from Puerto Rico wKI 

83 
lOS 

Virgin Islands Lc.ifRyvardra t l9 
Urcdo lhelypluldls var. stlpltota VIU', nov, A. B. De 131 
New xylariaceous fWlgi from MaJaysin Margarrt A. \Vballey, Yu-Miag Ju, 

Jack 0. 'Rogt~ & Aalboay J. S. Whalley 135 
On the pn:sencc of Ramolina complanata (Ramnlinaceae, lic.henized Ascomycotina) and 

allied species in Argentina Vilma G. ROJato & Nora C. Scurari 141 
Polypnrt'S of a North Carolina Piedmont forest C. S. Vrraia & L F. Graad 153 
Ta..~Conomienl studies on Ustilnginales. X)( KilmAn Vinky 161 
Computer wdcd systematic evaluati n of morphological c,hanlc:ters of the ophiostomatoid 

fungi Chris 0 . VUjocn, Brenda D. Wingnrld, &: Mike J . Wingfield 217 
Corticioid species {Basidiomycolin4, Aphyllophondes) from Colombin ll 

Kurt Hjortstam & l..cifRyvlllrdrn 241 
Online rnources for fWlgal taxonomy & nomenclature: collections online 

Announcement. New book review editor 
Publication Date. for Volume Seve:nty-11trec 

Kathie T . Hodge 
Pavtl LizoA 

253 
2SS 
256 

lSSN 0093-4666 HYXNAE 74 (l) ' l - 256 (2000) 

For subscription datall•, avallabUlly ln au:.cofor~~t, •nd 
av,lJobility of ilrtl.clcn 4.& photocopies or tear aheeta , see ~ck cover. 



MY COT AXON offers Books for Mycologists 
priCE'S include s urface mail s hipme nt except as no ted 

(for morP books see also www. myC'ot•xon.comfbooks.html) 
Fungi of China, by S. C. Tcng. Mycotaxon, Ltd. 1996. Hardbound, xiv + 
586 pp., 42tl illus tra tions, map, portrait, index, 8·1 / 2xll inches. $79.00. 
AirmaiJ pri<"C varies by l:OWlt-ry: enquire. ISBN 0-930845-05-6. 

Ed•tcd by Rk hard P. Korf, with " foreword by Teng's daugh t~r. Rosaline Z. Dcng. 
What re\'iewers have to say about Teng's Fungi of China 

. one of t!W' mos t votluablc ~~'::fu;wth~tlaft-~~£i~~~er publ1shed in Engl1sh.• 

• ... a j,'l'(>al b1g blue uncompro mising bnc k of a book ... an instant classic. Anyone 

mt(>res t~~~ed~~:~~~~~c~~~~~O:g~u~~J:~~~h~~r~~~ 1~s~~~~hK~!1 r:,~~~rsis book 
sympathehc and tntclliscnt editing of this su~rb work." 
81bfiogmpl1y ojSyslcmallc Mycology 10(6): :dv1il-xhx. "1998. 

··n.e publica lion of Teng's work now g1ves taxonom iSts easy act:ess to the 

t·on~~~~::d~:u~f ~~~h~~l~ ~~a~~~~:~~~!~t5;:;i~t~~~~2t78~~~7~ke 
~The book IS im£ortant for any rest>archer interested m the systematiC 

re l <t t•onshl~e'tv Z'ee~:~~~ ,:~~~~:~~B~~!~~n 35~I6;~~." ~~~ba l scale." 

•A n o•xtcns•ve mdex to all taxa ... makes th1s book readily accessible to the user. 
It should~ prest.'!lt m ~~~Zc,~:~bll~~ ~2t ~;!;i. te mycologkal library.• 

lt a li ~ ns in the History of Mycology: Proceedi 11gs of a symposiumlteld ;, tire 
A rduuo Cmtmil: delfo Stato, Rome, 4-5 October 1995, edi ted by Si lvano 
O nofr i. Ant onio Cra niti, & Laura Z ucconi . Myco taxon, Ltd. 1999. 
Softbound, 163 pp., illustrated, 16.5 x 23.5 em . $35.00 plus posta~e. (Please 
order tlirect f ro m Accademia Nazionalc delle Scie nze, detta d et X L, V illa 
Lantana, Via Cass ia Ant ica 35, 00190 Rom a, It aly, e-ma il : 
acc.scienze@fl nshnet.i t, fax: +39 06 3630057). ISBN 0-930845-09-0. 

Twent y-on\.! authors di SCUSS con tr ibutions fro m Plinius the Eld er onw a rds, 

P':i't~~~i~:; s~fc~~~d~,vB~;~~~~~~~~~~ ~~~i~;:~i~~~d&(:.~~;::'!~a~~~~~n~e:~ 
herbdt1a Ln Rome and Genoa. 

Lich enogra phia T homsonia na: North Americmr Liclle11 ology ;, houor of 
Jolw W. Tiwmsou, edi ted by M. G. GleJUl, R. C. Harris, R. Diris, & M.S. Cole. 
Mycotaxon, Ltd. 1998. SuftboWld, 448 pp., illustrated, 6x9 mches. $35.00. 
(Please ordu direct from Ma riette Cole, 3010 West l12th St., Bloomington, 
MN 55431, U.S.A., e-mail : bcole®pdink.com). ISBN 0-930845-08-0. 

A FrMsc.hnft of 30 pa pers honoring john W. Thomson. 

Mycotaxon Cumulative Index fo r Volumes XLI-LX (1991-1996), by Karen 
D. Ge ttelman, Richa rd P. Korf, Susan C. Gruff, and Ian F. Korf. Mycotaxon, 
Ltd. 1998. Softbound, 296 pp., 6x9 inches. $35.00. Airmail, $55.00. ISBN 0-
930845-07-2. 

Author <~ nd ta xon .ndexPS to volumes 41 -60 of Mycotaxon. 

Biodiversity of Tropical Microfungi, edited by Kevin D. Hyde. University 
of Hong Kong Press. 1997. Softbollnd, xiv + 421 pp., illustrated, 6-1/ 2x9-
1/ 2 inches. $57.50 by surface mail, 564.00 by air mail (shipped from Hong 
Ko ng). ISBN 962-209-422-8. 

A first lool at the d1 vcrsity of lropKal mKrofu ngi. Twenty-one chapters by an 
mlernatlonal set of widl'ly respected authors. 

A Monograph of the Fungus Genu~ Cercospora, by Charles Chupp. 
Published by the author, Ithaca. 1953 . Ha rdbound, 667 pp . 222 
illustra tions, octavo. $25.00. Airmail, $40.00. (No ISBN.) 

SIJII a dass1c after nearly a ha lf-century . 



MYC rrAXONf 
Volume LXX IV( I ). pp. 1-36 January-March 2000 

STUDIES IN NORTH AMERICAN CORTINARIJ VI. NEW 
AND INTERESTING TAXA IN SUBGENUS 

PHLEGMACIUM FROM THE PACIFIC STATES OF 
NORTH AMERICA 

MEIN HARD M. MOSER 
lnstitut fti r Mikrobiologie, Universit3t lnnsbruck, Technikerstrasse 25. 

A-6020 lnnsbruck, Austria, 
JOSEPH F. AMMIRATI 

Depanmcnt of Botany, 355325, University of Washington, Seattle, 
Washington, 98195 USA 

Abstract: New taxa of Cortinorius. subgenus Phlegmacium. described here include ( ' 
cocoder, (" frautlu/osus var. patridrensis, C: glaucocepimlus. C. lilacinocolossw·, ( · 
subpurpurttophyllus var. l'Ulphureow:latus, C. llli\•aceopetasatw · and C. am>cholybaeu..\ . 
Further infomm1i1m is provided fo r C specwbilis M. M. Moser, C. subpurpureophyllus 
vnr. subpwpureophy/Jus Smith. C. calyptratus A.H.Smilh and C. ponderosus A.H.Smith. 
The latter is placed in the subgenus Phlegmacium rather than in Myxacium. 

Key Words: Cor/mariti.\', Phlegmacium, North America, Pacific States 

Introduction 

ln this publication we provide descriptions and information on some 
of the species of Corlinarius. subgenus Phlegmacium, that are found in 
forests from Washington state southward through Oregon into northern 
Cali fornia. Many of theses species seem to be more common on the 
western or Pacific side of the Cascades and coastal mountain ranges in 
south western Oregon and California; however, others extend eastward into 
the Cascade and Klamath Mountains. for example, the eastern slopes of 



Mount Hood, and lhe interior of northern Californ ia. Addi tional studies of 
lhese taxa will be necessary before more prec.ise infonnation on 
distribution and ecological parameters are known. This paper is a close 
companion to Moser and Ammirati ( 1997, 1999) and Moser ( 1997a, 
1997b) with certain species of Phlegmacium in these publications over­
lapping ecologically and biogeographically. Togelher wilh previous papers 
(Moser and Ammirati, 1996; Moser et al., 1995) they fonn the basis for the 
identification of species of Plzlegmacium in lhe northwestern United States. 
Finally lhese papers also he lp to clarify certain species or species concepts 
of A. H. Smith ( 1939, 1944). 

Colleding Locations and Habitats 

In lhc Pacific states of North America the vegetat ion of the Olympic 
and Cascade Mountains includes Pseudotsuga menziesii-T.'iuga 
heterophylla forests from sea level to low elevat ions, and Abies amabili.t­
Tsuga heterophy/la forests in montane regions, the latter often wilh Abies 
procera Rehder, A. grandis (Doug!.) Forbes, Pseudotsuga menziel·ii 
(Mirbel} Franco. Pinus monlico/a Doug!. and nlllja plic.;ata Donn .. 
depending on the site. At higher elevations or in more continental 
envi ronments. Pinus contorta Doug!., P. monlicola, P. ponderosa Dougl.. 
Abies lasiocarpa (Hook.) Nutt ., A. grandis. Larix occidentalis Nutt.. T.wga 
merrensiana (Bong.) Carr. and Picea engelmannii Parry may be found in 
various combinations along the Cascades of Oregon and Washington. 
Picea sitchensis-Tsuga hererophylla forests occur in a rather narrow band 
along the Pacific Coast south to northern Cali forn ia. These forests may 
occur as pure stands of Picea, or as mixed stands that include 17wja 
plica/a, Sequoia sempervirens (D.Don.) End!., Myrica ca/ifornica Cham., 
Pinus contorta or Pseudotsuga menziesii in addition to Tsuga heterophylla 
(Raf.) Sarg .. In inland coastal areas of northern California forest can be a 
mixture of conifer (Pseudotsuga menziesii) and hardwood (Castanopsis, 
Uthocarpus. Quercus. Umbellularia). Interior mountains otlen have 
transitional vegetation at low- to mid-elevations composed of a mixture of 
woody plants and trees (Pseudotsuga. PintlS, Abies. Quercus, Ca.uanopsis. 
Lithocarpus, Arbutus, Arctoslaphylos, Ubocednts, etc.). depending on site 
and location. For more details on Oregon and Washington vegetation see 
Franklin and Dymess, 1973: for Californ ia vegetation see Sawyer and 
Keeler-Wolf, 1995. These basic references were used in the descriptions 
below. 

The Phlegmacia treated here come from a wide variety of forests and 
habitats, representing montane, lowland and coastal regions that are 



influenced primarily by weather patterns coming from the Pacific Ocean, 
with some continentia! influence in the more interior regions. The forests 
include old-growth and mature stands but in addition some areas have been 
previously harvested for timber. Below are brief descriptions of the 
collecting sites for this study. 

Northern California, Outer orth Coast: Sonoma Coun ty - Salt 
Point State Park - 20 miles north of Jenner. - Within the Redwood series; 
similar to Mendocino si tes. Mendocino Coun ty , Jackson State Forest -
2.5 mi les Southeast of Fort Bragg. Casper - Little Lake Road -Collections 
were made near the intersection of Roads 408 and 409 (Casper - Little Lake 
Roads). These sites are dominated by Lithocarpus den.sijlora (Hook. & 
Am.) Rehd. mixed with Sequoia semperviren.s (D.Don.)Endl. and some 
Tsuga heterophylla and Pseudotsuga menziesii. In some areas Pinus 
muricata D. Don .. Abies grandis or Arbutus menziesii Pursh. also occur, as 
well as Vaccinium and Rhododendron plus other species depending on the 
site. At least part of this area is designated as the Redwoodffanoak 
association. Russian Gulch State Park and Russian Gulch are within this 
same area. Hum bold l County - Trinidad, and Patrick's Point and 
Richardson Grove State Parks - Sites vary from essentially pure stand of 
Picea sitchensis (Bong.) Carr. to mixtures of this species with Sequoia 
sempervirens. Tsuga heterophylla and other tree and woody plant species: 
with elements of the Redwood and Sitka Series depending on site and 
location. Richardson Grove State Park is more interior as compared to 
Trinidad and Patrick's Point, which are coastal. Del Norte Count)' -
Jedediah Smith Redwood State Park - A part of the Redwood seri es; 
Sequoia sempervirens and Tsuga heterophylla occur with Lithocarpus 
dens if/ora, Pseudotsuga menziesii, Picea sitchensis and other woody plants 
and trees depending on the site. 

Northern California, Klamath Range. Del Norte Coun ty - Inland 
from Jedediah Smith Redwood State Park the vegetation changes going 
from the outer Nonh Coast into the Klamath Range geographical region.­
outh Fork of the Smith River, Buck Creek Camp and Big Flat Station! 

China Mine Road- In these areas both litter covered and bare soils occur; 
some sites. for exemple, Buck Creek Camp, are dominated by Lithocarpus 
den.siflora wi th Quercus spp. and Pseudorsuga menziesii mixed in among 
Vacc:inium and other woody plants on some sites. Near the intersection of 
road 426 and the road to Buck Creek Camp a pure stand of Lithocarpus 
was visited. At Big Flat Station I China Mine Road area the vegetation can 
be quite mixed. including Pinus. Quercus, Lithocarpus densijlora. 



Pseudotsuga menziesii, Vaccinium , Arctostaphylos. Arbutus menziesii and 
Umbe/lularia californica.- Danger point: This locality is about one mile 
southwest of Grassy Flat Campground on the north side of HW 199. The 
vegetation on this site is a mixture of Lithocarpus den.vijlora. Quercus 
vacciniifolia and Q. chrysolepis. with Pseudotsuga menziesii. Pinus. 
Umbellularia californica, Arbutus menziesii and Arctostaphylos on some 
sites. In some areas there is a dense shrub cover of Vaccinium and other 
shrubs. 

California, Cascade and Kla math Ranges. Sh:tsta Coun ty -
Castle Crags State Park. Castella - The vegetation on this site is a mixture 
of conifers and broadleaf selerophyll species representing the Douglas-fir 
series and Douglas-fir- Ponderosa Pine series. Quercus kelloggii, Quercus 
garryana. Pinus ponderosa. P. lambertiana. Calocedrus. Arbutus and a 
variety of other tree and woody plant species occur in this area depending 
on site and location. 

California, Sierra Nevada, Yuba Coun ty - Bullards Bar 
Recreation Area - Schoolhouse Campground - This site is a mixture of 
trees, including Pinus ponderosa, P. auenuata, P /ambertiana. 
Lilhocarptu densiflora, Arbutus menziesii, P.seudotsuga menziesii and 
Arctostaphylos spp. as well as other species. such as Quercus. depending 
on the site. 

Southern Oregon, Mixed Evergreen Zone, J osephine Coun ty -
Cave City (Junction) - The type of Cortinarius ponderosus was collt-cted 
in a mixture of Pinus pondero.sa and Quercus spp. Depending on site and 
location, this region is generally described as a mixture of needle-leaved 
and sclerophyllous broad-leaved trees. including the above genera in 
addition to Pseudotsuga menziesii. Calocedms. Lithcarpus densijloru. 
Arctostaphylos, Arbutus menziesii and other species. 

O regon, Coast Ranges Province, Benton Coun ty - Woods 
Creek, Mary's Peak - The collecting area was thinned Tsuga heterophy/la 
and Pseudotsuga menziesii; part o f the Tsuga heterophylla 1onc. This is an 
extensive zone of vegetat ions throughout Oregon and Washington, and in 
the Coast Range is inland from the Picea sitchensis Zone. Thuja plicaw 
may occur on moister sites while Abies gra,dis, Picea sitchensis and 
species of Pinus also may be present. 



Oregon. Coasta l Forest Zone, Lincoln County - Fogarty State 
Park - This site is on the immediate coast where a mixture of Pinus, Picea 
sitchensis. Pseudotsuga menziesii. Tsuga heterophylla and Thuja plicata 
occur. It is pa11 of the Picea sitchensis Zone and in moister habitats it has 
Alnus, Salix, Vaccinium and other woody plants and trees. 

Oregon, Abie.f grandis Zone. Wasco Coun ty - Bear Springs and 
Clear Creek Crossings - These si tes represent interior mixed conifer 
forests primarily composed of Abies grandis, Pseudotsuga menziesii. Picea 
engelmonnii and Larix occidentolis. with Tsuga mertensiono, Tlwjo 
p/icata. Alnus and other trees and woody species on some sites. Elements 
of the Abies losiocarpa and Pinus ponderosa Zones can be found in this 
region as well. 

\ \lashin!.!ton, Mount Rainier National Park - lpsut Creek - The 
collecting area is mainly of Tsuga heterophy/Ja. Pseudotsuga menziesii and 
Abies amabili.t , elements of both the Tsuga heterophyllo and Abies 
omabilis Zones. Thuja plic01a, Alnus rubro Bong. and Salix occur on some 
sites. 

Ma1erials and Methods 

For general methods of study and techniques see Moser 1993, Moser 
et al. 1995 and Moser and Ammirati 1996 and 1997. Description of 
microscopic characters were from sections mounted in 3% KOH. Spore 
measurements were made from deposits whenever possible (n=31-35). 
Abbreviations used to describe the basidiospore measures include: S = 
standard deviation, Q = quotient of spore length to spore width, V :o 

approximate volume. To describe the density of the lamellae the following 
measurements arc given: L = total number of lamellae reaching the stipe: I 
= number of lamellulae between two lamellae. Comparison of lamella 
width with the thickness of the piuleus context was made at about half the 
radius of the pileus. Color codes include Munsel Soil Color Chans ( 1975. 
example of notat ion, Mu 2.5YR2/4), Ridgway, Color Standards and Color 
Nomenclature ( 191 2, example, Carob Brown (R)), A. Cailleux, Code des 
Couleurs des Sols ( 1981 , example, Caill 55S), and Methuen Handbook of 
Color (example, I 08). Macrochemical color reactions were made with 20 
% or 30% KOH ancVor NH~OH . UV readings were made at approximately 
360 nanometers. Collections of Meinhard Moser are deposited in the 
Herbarium of the lnstitut fUr Botanik der Univcrsitiit lnnsbruck (I B) and 



those of Joe Ammirati and Michelle T. Seidl at the University of 
Washington Herbarium (WTU). 

Taxonomic Treatment 

Section Multiformes KUhner & Romag.n. ex Brandrud & Melot 

Corti11arius (Phlegmacium) cacodes M.M.Mos. & Ammirati sp. nov. 
Fig. I. 2( I) Basidiospores, SEM. II A 

Pi leo 60-125( ·1 70) mm Ia to, primo hemisplw:rico margine involuto, demum 
convexo usque applanato. glutinoso, coloribus mixtis. plcnunque vinaceo tinc:to, sacpe 
an:i s brunncis praedito. rarior totius brunneo. saepc disco ferrugineo vel rufo. plerumquc 
panialiter obtecto e velo: lrunellis prime pall ide bubalinis. incamato-buba.Jinis. dein 
cinereo-oc:hraceis. ac:latt fcrrugiocis. acic serrulate. adnatis usque emarginatis. usque ad 8 
mm latis. confertis; stipite 40-85(-90) mm Iongo. 15-30 mm erasso. bulbo oblique 
marginate 20-•m mm Jato. primo albido. dein paJJide bubalino. actate brunnescente in 
p:lrte infcriore. juvcntute margine bulbi lilaceo lincto; velo universali primo lilac'-"O. mox 
brunnesccnte. cortina alba; came albidula. odore fortitcr tubcrum Solan.i tuberosi et 
raphani. sapore miti. Sporis 8.5- 11.2 x 5.3-6.2 ~m. in media 10.1 x 5.6 ~rn. 

amygdalifonnibus usque sublimonifonnibus. verrucosis, apice glabro, ba.<>idiis 31-34 x 
1.5-8 ~m. tetrasporigcris, absque: cystidiis. fibuli s pracscntibus. 
Habitatio: in silvis coniferis ( T.wga. Pseudolsuga, Ahirs). Holotypu$ IB 9 1/618. Russiun 
Gulch State Park. Mendocino. California.. leg. M. Moser. 30 Nov. 199 1 

Pileus 60-125 { -170) mm diam1 in young stages hemispheric with 
margin inrolled, later convex to applanate. glutinous. with rather mixed 
colors but mostly with some vinaceous tinge, Pale Vinaceous Drab (R). 
Vinaceous Drab (R), Light Vinaceous Drab (R), Brownish Drab (R). 
Cinnamon Drab (R), but often with some paler brownish areas or more 
rarely the whole surface paler brown, near Clay Color (R). even some areas 
darker brown, Saya l Brown (R) and disc often red-brown (Russet (R)). 
occasionally also the whole surface red-brown, sometimes rather dark. 
Cai ii 4SR. 47S, 49S. innately fibrillose, on disc often wi th some patches or 
spots of vei l remains which can discolor red-brown or paler, the very 
margin in young specimens grayish-whitish. Lamellae at first Pinkish ButT 
(R), later pale grayish ocher (Caill 69M to 70M, Sayal Brown (R)), with 
age also rust-brown, Ochraceous Tawny (R) to Tawny (R), edges eroded. 
adnate to emarginate, up to 8 mm wide (equaling 1/2 to I times the 
thickness of pi leus context), close to crowded, L~ 1 20- 1 50, 1= 1-3, 16-18/cm 
at margin. S tipe 40-85 (-90) mm long, 15-30 mm thick. the oblique ly 
marginate bulb 20-40 mm, at first white. then pa ll id, Light BuiT (R), 
Pinkish BuiT (R). Cartridge BuiT (R). downwards becoming brownish with 



Fig. I. Cortinarius cacodes (91 /618) fruit bodies. ( nat. size.) 



age. bulb margin in young specimens with lilac tinges, later brownish. 
Universal veil at fi rst lilac, but soon brownish, both on pileus and bulb 
margin. con ina whitish. Context whitish. in stipc sometimes with yellow­
brownish discolored areas. Odor very strong of raw pouatoes and radish 
(potato cellar). Taste mild. 

Chemical reaclions: KOH gray-brown to ye llow-brown on pileus 
margin, red-brown on d isc, in context somewhat ye llowish brown 
(fugacious). Under UV bright ye llow on lilac areas of pi leus and outside of 
bulb. bluish on lamellae and stipe, pale yellowish on context. 

Microscopic characters: Basidiospores 8.5-1 1.2 x 5.3-6.2 ~m. 

mean 10.15 (S=0.5 ) x 5.6 (S=0.2) ~m . Q=1.6-2, mean 1.8 (S=0.09), 
V= J25-202, mean 167 (S= J8.5), almond-shaped to sublimoniform, 
vem~cose. apex smooth. Basidia clavate, 4-spored, 3 1-34 x 7.5-8 !-'m. some 
with ye llow content. subhymenia l hyphae 3-4.5 ~m wide, trama hyphae 5-8 
(-9) J.lffi wide. in mcdios1.rn.tum up to 13- 14 (- 15) Jim wide, wa lls pak 
yellowish ochraceous in KOH, clamp connections present. Cortina hyphae 
2-5.5 J.l ffi wide, colorless, clamp connections present. Pileipellis with 
gelatinous pellicle of2-4 mm wide, repent hyphae, wa ll s ye llowish, slightly 
curly, clamp connnect ions present.. epicuticular hyphae 4-8 J.lffi wide, walls 
yellow-brown, without distinct subcuti s. 

Habitat: Mixed conifer forests, Tsuga, Pseudorsuga. Abies. 
Collections examined: IB 9 1/503. Jackson State Forest, Mendocino Co .. tillk 

Lake Rd .. ubout 4 mi les from Mendocino, leg. M. Moser. 22 Nov. 1991. 1B 91 /523. ~me 
area. 23 Nov. 1991: 91/542. Russian Gulch State Park. Mendocino, 25 Nov. 1'>91. 
91/544. same area and dmc. 9116 18. same area. 30 Nov. 1991 ( holotypc): ~ 1/S6S. 
Richardson Grove State Parle. Humboldt Co .. 26 Nov. 1991: 95/ 189 lpsut Cm:k. Mt. 
Rainier Nat. Park. Wash .. leg. M. Seidl, 27 Sept 1995; 95/604 and JFA 11804. B1g Flm 
Station. South Fork Smith River, Cal., 21 Nov. 1995. 951680. Caspar- Little Lake Rd .. 
T I7NIR I7W. quadrantS. Mendocino Co .. leg. M. Moser. 7 Dec. 1995. 

Variant: 18 9117 18, Bullard's Bar Recreation Area, Schoolhouse 
Campground, Yuba Co., Cali f.. mixed forest of Pin11s lamberrianll. P. 
ponderosa, P. anenuta, Lithocarpus. Arbutus, Arctostaphylos. and 
Pseudotsuga, 9 Dec. 1991. Differs by slightly longer and morer slender 
basidiospores. 

Comments: Cortinarius cacodes belongs 10 section Multiformc:s 
KUhn. & Romagn. ex Brandr. & Melot. Diagnostic characteristics are the 
variable colors of the pileus and the strong odor. 

Section Cliduchi ( Fr.) Sacc. 



Fig. 2. Basidiospore." in SEM or: I. Cortinarius cac:odes (91 /618). 
2. Cortilwrius glauccH.:ephalus ( 95/679) (x 9000). 
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Cortinarius (Phlegmacium) fraudulosus Britzelm. vnr. patrickensis 
M.M.Moser v:1r. n. 
Fig.3, liB 

Differt a typo pileo magis glutinoso. pallidt ochrnceo. disco brunnco. sacpc 
punct.alo \'el sublilitcr squamuloso. lanlellis tenuioribus, stJbdistantibus. velo 
brunnescente. odore primo frucmoso, dein leviter terroso ut in ''ariecolore. Sporis 
minoribus, 10.8-1 2.7(-15) x 5.9-7.1 ~m. in media 11.7 x 6.5 )..lm. amygdalifonnibus. 
leviter verrucosis. 
Habitatio: in silvis coniferis ( Picea sil~n.ris, Pseudolsuga menziesii). Holotypus Ill 
95/617. Patrick's Point State Park prope Trinidad. Humboldt Co .. California. leg. M. 
Moser. 25 Nov. 1995 

Pileus 25-90 mm diam, hemispheric, convex to convex-umbonate, 
then applanate and depressed, glutinous. colors at first pale ochraceous. 
near Wann Buff (R), the center brownish to brown and often densely 
punctate or finely squamulose, with age ochraceous and paler brownish 
colors mixed (fine ly marbled and sometimes radially streaked), general 
appearance Caiii65N, sometimes with paler areas near margin, Cream Bull 
(R), the center somewhat granulose when dry. The margin in young 
specimens covered and appcndiculate by white vei l. La mellae at first 
between Pinkish Buff (R) and Cartridge Buff (R), later paler argi llaceous. 
finally near Honey Ye llow (R) to Clay Color (R), broadly emarginate. 
edges eroded, slightl y ventricose, subdistant, L=40-65, 1= 1-3, 13- 14/cm at 
margin, 5-12 mm wide, 2-5 times thickness of pileus context. Stipe 50-120 
mm long, 7-15 rnm thick, the somewhat clavate base 10-20 mm thick. 
rather rigid and hard, at fi rst whitish, Cartridge Buff(R) to Cream Buff(R), 
below the white cortina fibrillose shaggy or floccose from white vei l 
remains, the squamulcs atta in a gray-brown color with age. Conrexl 
whi tish at first, with age brownish gray in pi leus and stipc cortex, in pith 
paler, in base whi tish. When young rather hard and compact, in pileus 
rather thin . Odor at first somewhat fruity, of green apples then slightly to 
strongly of green com. 

C hemical reactions. KOH 200/o darker brown on pi leus surface. on 
context in young specimens only slightl y so, in older stronger gray-brown. 
Under UV lamellae ye llow, context blue, pileus and stipe dark. 

Microscopic characters: Bas idiosporcs 10.8-12.7 (- 15.5) x 5.9-7. I 
~m. mean 11.7 (S=0.5) x 6.5 (S=0.3) ~m. Q=l.6-2.0, mean 1.8 (S=0.09). 
V= 197-330 ~m' . mea n 253 (S=30) ~m', almond-shaped, moderately 
verrucose, apex smooth. Basidia 38-41 x 9- 10 Jlm. clavate, 4-spored, 
subhymcnial hyphae 4-5.5 ~rn wide, colorless, lamella trama hyphae 5- 10 
Jlm wide, colorless. c lamp connections present , in mediostratum I 0-1 2 
Jlffi wide. without chei locystid ia. Pileipellis with ge latinous layer of more 
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Fig. 3. Corlinarius Fruit bod' fraudulosus var . les (nat. size) . patnckensis (9516 I 7). 
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or less repent hyphae, 4-7 Jim wide, with yellowish. panly encrusted 
walls, clamp connections present, cpicuticular hyphae 5-9(-10) Jlffi wide. 
walls ye llow-brown, in subcutis hyphae subcellular, walls yellow-brown. 
Conina hyphae 4-4.5 J..lffi wide, colorless, with clamp connections, veil 
hyphae from Stipe 6-7 J..lm, walls ochraceous, encrusted. 

Habita t : under Picea sirchensis and Pseudotsuga menziesii. 
Collections examined: IB 91 1580. Patrick's Point State Park llC'at Trinidad. 

Humboldt County. Caliromio., 27 Nov. 199l ,lcg. M. Moser: IB 95/617 ( holotype). st~mc 
area bUI another site, 2S Nov. 199S, Ieg. M. Moser. 

Comments: This taxon resembles in many respects C.fraudulosus 
Britzelm., a species we reported from Wyoming (Moser et al. 1995). h 
differs. however, by a more gelatinous pileus surface, which in C. 
fraudulosus is only slightly viscid or o ften nearly dry even in wet 
conditions, brownish colors on the di sc, fine squamulosity, brownish 
discoloring vei l, thinner and less distant lamellae, the relati vely thin context 
of pi leus, the more rigid stipe and the slightly smaller basidiospores. 
However, it has many characters in common with C. fraudulo.sus. so we 
think it best to regard it as a variety of this taxon. The pileus surface 
resembles that of C. papulosus Fr., but the genera l color, the habi t, and the 
size are the same as in C.fraudulosus. 

Section G laucopodes ( Konr. & Maubl.) Brandrud & Mclot 

Cortinarius (PhlegmaL'ium) glaucocephalus M. M . Moser. Ammirati & 
Halling sp. n. 
Fig. 2(2) Basidiospores, SEM, 4, I I C. 

Pilco 40-75 mm Into. primo hemisphaerico margine involuto. dein convexo u.o;quc 
applanato, glutinoso. primo obscure mro-veneto. dein glauco-veneto. atrocyan~:."O . dcniquc 
glauco disco ferruginasccnte: lamdlis primo obscw-e caerulei s. dcin paJiidioribus. ~ri.sc.."O 

tinctis. subfuscis. rotundatis vel cmarginatis. acie serrulato. oonfertis, 4-6 mm Inti:.": 
stipite 30-60 mm Iongo. 12-19 mm crasso. bulbo marginato 17-30 mm lmo. apicc c3Csio. 
pane inferiorc grisco-vcneto. veneto. glauco. margine bul bi viridulo. dcmwn brunneolu. 
velo ' 'iridulo. dcin navo-brunneo usque fmugineo. conina rugacc: came pilei alhidula. 
olivaceo tincta. stipitis caeruleo variegata. Odorc: lenitcr fungino. saporc: miti. 
Sporis 8.2-9.4 x 4.1-5 ~m. in medio.8.8 x 4.7 ~m. sublimonironnibus limonifonnibusvc. 
verrucosis. ver1ice glnbro. basidiis 27·32 x 7-8 ~m. tctr.c.porigcris. absqUt.· 
cheilocystidii s. fibu lis prnescntibus. 
Habitatio; in si lvis mixtis ( Tsuga. Pseudotsuga. Pinus ponderosa. Abi(!S, Acrto.,·wph)'ifJ.\' 
mallZ(Initae). Holotypus IB 95/679 Caspar Little Lake Rd.· Quudrant 8 TI7N/RJ7W. 
Mendocino Co., lcg. J. AmmirJti & M. Moser. 7 Dec. 1995 



Fig.4. Cortinarius glaucocephalus (95/679). Fruit-bodies 
( nat. size). 
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Pi leus (23- )40-75-( I 07) mm diam, hemispheric, tl1en convex 10 

applanate, glutinous , with colors dark blui sh green often nearly blackish. 
Dark Grayish Blue-Green (R). Greenish Slate Black (R). later with more 
blue-green colors, American Green (R), margin in some specimens near 
Mignonette Green (R), Deep Lichen Green (R). di sc with brownish 
colors. dingy red-brown, Caill 47P. to umber brown, Cai ll 50S, 
sometimes larger pans pale blue-green. La mellae at fi rst dark blue. Slate 
Blue (R). Dark Plumbogo Blue (R), Madder Blue (R), Windsor Blue (R). 
later paler and mixed with gray, Drab (R), rounded adnate to cmarginate. 
edges e roded, close. L= IOO, 1=3, 19-20/cm at margin, 4-6 mm wide 
(equa ls 2/3 of pileus context). Stipe 30-60 mm long, 12-19 mm lhick, I he 
mostly narrow. marginate bulb 17-30 mm. apex grayish blue, Dutch Blue 
(R) to Deep Dutch Blue (R), downwards increasingly bluish green. 
glaucous, Glaucous Blue (R). toward the bulb more greenish, Grope 
Green (R). Mignonette Green (R), but much paler. si lky shiny, the bulb 
margin at first pa le greenish, soon becoming ye llow- to red-brown. Ve il a1 

first greenish. soon ycllow· brown to red·brown, cortina scanty and 
fugacious, on expanded basidiomata not recognizab le. Context in pileus 
dingy whitish with olivaceous hue, in stipe blue, marbvled, occasionally 
also with sl ight pink hue, in bulb dingy whitish with some ye llowish or 
yelowish brown spots and tinges. Odor somewhat musty, fungoid, weak. 
taste mild. 

C hem ica l react ions : KOH 20% on pileipe lli s red-brown. on 
context dingy brown. Under UV pileus dull red. lamellae dark. stipc 
greenish yellow, context ye llow (with few bluish areas). 

Microscopic cha rac te rs: Bas id iospores 8.2-9.4 x 4.1-5 Jlffi , mean 
8.8 ($=0.3) x 4.7 ($=0.2) ~m . Q= 1.7-2.2, mean 1.9, V=SI - 123 ~m'. mean 
101 (S=9} JJmJ. sublimoniform to limoniform, verrucose. apex smooth. 
basidia 27-32 x 7-8 ~m . clavate, (2-) 4-spored, without chei locyStidia. 
edges with basidia and basidioles, subhymenial hyphae J-4.5 j.lm wide. 
trama hyphae 7-12 JJm wide, in mediostratum up to 15 JJill wide, colorless 
or walls pale ochraceous in KOH, clamp connections present Pilcipcllis 
with gelatinous layer of 4-5 11m wide , repent hyphae, walls in KOH ye llow­
brown, grnnulose encrusted, clamp connections present (s lightly banded). 
cpicuticu1ar hyphae 5-12 ).lm wide, walls yellow-brown in KOH. gran ulosc 
encrusted, in 12· 14 ).till wide, more irregular and partly subcellular hyphae. 

Ha bita t: In mixed forests with Tsuga. Pseudorsuga. Pinus onderu.w. 
Abies, and Arctostaphylos manzanita. 

Collcc1ions exnmined: California: IB 91 /540. Caspar Uule Luke Rd .. Mendocino 
Co .. leg R. Halling. 25 Nov. 1991; IB 91/617, same urea. leg. R. Hulling JO Nov IIJ91 : 
IB 95/679 (hololypc) and JFA 11884. same area. 1'1 7N/R17W quadran1 8. k g. 
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J.Ammirati & M. Moser. 7 Dec. 1995: Ortgon: IB 951383 and JFA I 1636. Bear Springs. 
Mt. Hood an-a. WascoCo.,leg. t-.·1. Moser 27 October 1995. 

Comments: The species is remarkable for its rapid and strong 
color change. The two collections from 1991 were rather dark blue to 
blacki sh blue. Colleclion 95/383 from Bear Springs was of o lder 
specimens all already with bright blue-green color. Only the rich 
collections IB 95/679 and JFA I 1884 permitted us to recognize thai the 
collection from Oregon (95/383) actually belonges to the same species. 
The former collection offered all stages of development from one 
mycel ium. The colors seem to be due to an unusual pigment. All color 
films do not render the blue colors, but the fungus instead appears red­
brown. ·n1c taxonomic position of C. glaucocephalus is unclear. To 
judge from the colors it may be best placed in sect ion Coerulescentes. but 
both the shape, size and ornamentation of the basidiospores corresponds 
more with that found in sect ion Glaucopodes where we place the taxon 
temporari ly. 

S.Ciion Variccolores (KOhner & Romagn.) Brandrud & Melot 

Corlinuri11s (Ph legmacium) lilacinocolossus M. M.Moser spec. nov . 
. Fig. 5. 6(3) basidiosporcs, SEM, I I D 

Pileo .55·2 10(·230) mm lluo tonvexo, margine involuto. dc:in applanatu. 
plerumque drpresso. viscido. lacte lilaceo. uclD:te coloribus ferTUgineis vel ru fo--brunncis 
immixtis praeeipuc discum versus sed etiwn mac:ulato marginr:m versus. margine diu 
li!Bero: lamellis jam juventute nrgillaceis. fumosis, nullo modo lilaceis. aelate fu.scis. 
adnatis usque emarginatis. S·IO(-IS) mm IBtis. acie smulato. confertis: stipite 55·95(-
130) mm Iongo. apicc 17-S3 mm. 3d basim 2S-62 mm erasso. subc lavato usque 
subfusoideo. albidv. p.vtc infcriore obt«to c vclo primo albido. brunnesccnte. 53cpc 
fascicu lato: came ;1lbida usque pall ide bub31ina, odore juventute dulciduJo. dein fortih:r 
Uoe moyidis ut in C. mriecnfort. KOH (3~o) ope reactionem luteam prac:bc:nte in 
cuticula camcque. came K011 200/e reactionem brunncam Oavomarginatwnque. NH,OH 
ope lactt' lutea.m prac:bente. Sporis 9.4-11.5 x 5.5-6 ..-m. media 10.6 x 5.6 ••m. 
subamygdnliformibus. verrucosis. vcrtice glabro. tnsidiis 37·39 x 8-9 ..-m. 
trtrasporigcris. absque eheilocystidiis. fibulis praesentibus. 
llabimlio: in silvi o;; mixtis (Pinus lumlwrtiona. P. ponderosa. l.lrhocarpus. Arbwu.). 
Arcto.~ltJtJhylos. Ca.~lmlop.fis. l'stutlotsugu). Holotypus IB 91n07. BuJiard's Bar 
RC"Crcation llre:l. Schoolhouse twnpground. Yuba Co .. California. leg. M. Moser 9 0..--c. 
1991. 

Pileus 55-2 10 ( -230) mm. convex, margin involute later applanate 
and tinally somcwhnt depressed. when growing in clusters also somewhat 
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Fig. 5. Cortinarius li/acinocolossus (9 11707). Fruit-bodies (3/4 nat. size) 



Fig. 6. Basidiosporcs in SEM of : 3. Cortinlll'ills lilacinocolossus (91 n07). 
4. CortimvillS arrodwlybm:11s (951656). ( x 9000) 
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deformed, viscid, with bright lilac color, Deep Dull Lavender (R), Deep 
Vinaceous Lavender (R), then becoming mixed with different shades of 
reddish brown colors, Cinnamon Brown (R} or paler, Light Vinaceous 
Fawn (R), staning particularly from disc but also smaller or larger spots 
towards the margin, but margin remaining mostly lilac, Pale Anilin Lilac 
(R), Lavender (R), not or only slightly innately fibri llose, sometimes the 
disc can also fade to about Cream ButT (R). Lamellae already in young 
specimens gray-brown, argillaceous, not lilac, becoming about Wood 
Brown (R), adnale to emarginate, 5- 10 (-15) mm broad, about 1/4 to 113 
(·213) thickness of pileus context, edges eroded, close to crowded, L= IOO· 
120 (- 160), I=( I·) 3-7, (11·)16-18/cm at margin. Stipe 55·95 (·130) mm 
long, above 17-53 mm thick, the base slightly enlarged or somewhat fusoid 
(panly due to the fasciculate growth), 25-62 mm thick, wh ite, without any 
lilac tinges, lower part covered by veil remains which are or become pale 
brownish, in very young buttons white. Context in pileus above the 
lamellae up to 40 mm thick, white to whitish, Cartridge Buff (R) to Cream 
Buff (R). Odor strongly of green com , earthy, when freshly cut somewhat 
grass-like, but when quite fresh also a sweeti sh odor can be present. Taste 
mild. 

Chemical reaclions. KOH 3% bright yellow on context and on 
pileipellis of younger specimens, with 200/o KOH brown with ye llow 
margin on context, NH..OH bright yeJlow on context Under UV blue on 
pileus, stipe and context, lamellae dark . 

Microscopic characters: Basidiospores 9.4-11.5 x 5.3-6 Jlffi, mean 
10.6 (S=0.5) x 5.6 (S=0.2) ~m. Q=J.7-2, mean 1.9, V= l38-2 11 ~m', mean 
174 (S= I8) !Jm3

, narrow-amygdalifonn, verrucose, apex smooth, basidia 
clavate to utriform, 4-spored, 37-39 x 8-9 ~m, without chei locystidia, 
epicuticular hyphae 4.5-8.5 !Jm wide, in KOH sl ightly yellowish, subcUiiS 
hardly differentiated, hyphae 5-8 ~m wide, pileus trama of hyphae 6- 15 ~m 
wide, regular in upper part. irregular in deeper layer. Cortina hyphae 2.5-4 
J-lm wide, clamp connections present. 

Habitat: mixed forests with Pinus /ambertiana. P. pondero.w. 
Lithocarpus, Arbutus. Arcrostaphylos, Castanopsis. and Pseudorsugu. 
Growing in smaller to larger clusters . 

Collections examined: IB 91n07, {holotype) Bullard's Bar, Recreation Area. 
Schoolhouse Campground. Yuba Co., California. leg. M. Moser, 9 Dec. 1991: IB 95/601 
and JFAI1805. SoUih Fork Smith River, Big Flat Station. near Road toward China Mine. 
Del None Co .• California. leg. M. Moser. 21 No''· 1995. 

Commcnls: This species is remarkable by the size which it can 
anain. and the fascicu late growth. It is cenainly related to C. varieco/or Fr. 
but differs by lack of violaceous colors both on lame llae, stipe and context. 
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Section Cacrulcscentes Rob. Henry ex Braodrud & Melot 

Cortinarius (Phlegmacium) olrochalybaew· Ammirati & M.M.Moser 
n.sp. 
Fig. 6(4), bas idiospores, SEM, 7, 12L. 

Pi leo 30-70 mm lmo. primo hcmisphaerico. margine involuto. dcin convcxo. 
aeta.te disco applanato. margine saepe undulato. glutinoso, coloribus altocacnJlets. 
margine violocco, disco fragmen1is vcli obtecto; lamellis obscun: griseo-lazulinis. aetate 
fuscis. ndnatis usque plus minusve emnrgirunis. 4.-6 mm ltuis, confertis: stipi te .30-50 mm 
Iongo. 12-20 mm crasso. bulbo marginato 20..25 mm lato. paUide caeruleo. griSI.."'· 
lazulino. bulllO fimbriato usque subvolvato e velo caeruleo: came sordidc bubalina. in 
cortice stipitis parti:tliter e<teruleo marmorma; came KOH ope reactionem brunncam. 
cuticula atmm pracbentc. Sporis 7.0·8.2 x 4.7-5.4 ~m. in medio 7.7 x. 5.0 ~m. 
ellipsoideis, verrucosis. basidiis 27-30 x 7-8 IJ.ffi. clavatis. tetrasporigeris. absqul! 
cystidiis. fibulis prncscntibus. 
Uabitatio in si l\•is frondosis (Lithocurpus densijlora. Arbutus menziesii. Qu.:rcu.\ 
\YJcciniifu/iu.f. Q t:lfrysolepis.) 
Holotypus: IB 9516~0. isotypus JFA 11 829 (WfU). in locaJita dicta .. Danger Point .. : 
Smith River Mfddk Fork, Del Norte Co .. Colifomia. leg. J. F. Ammimti, 29. Nov. 11>95 

Pi leus 30-70 rnm diam, at first hemispheric, then convex and disc 
becoming npplanate. margin often undulate due to the growth in fasci cles. 
glutinous, with blackish blue color, Dark Slate Violet (R), Deep Slaty 
Brown {R) to Vinaceous Slate (R), or even darker, Dusky Brown (R). Dark 
Purplish Black (R), ncar margin with a narrow zone of bright violet color. 
Dark Plumbago Gray (R) to Ramier Blue (R), on disc with rather large 
patches of universa l vei l. Lamellae dark bluish gray at first . Deep 
Plumbago Blue (R). Dark Plumbago Blue (R), later somewhat paler, Light 
Plumbago Blue (R), then discoloring and becoming gray-brown, Light 
Drab (R), with age ncar Cinnamon Drab (R), rounded adnate or indist inctly 
emarginate, edges entire to eroded, 4-6 rnm wide, equaling thickness of 
pi leus context. Stipe 30-50 rnm long, 12-20 mm thick, the marginate bulb 
20-25 mm. pale bluish. bluish gray, Plumbago Blue (R), Lavender Gray 
(R), Sky Gray (R), Minera l Gray (R), the bulb fringed by bluish •·r il 
remains, Pale Grayish Blue-Violet (R) at first, sometimes the ve il nearl y 
submcmbrnnaceous and fonning almost a volva. bulb underneath bluish to 
whi te. Context not violaceous or only with traces of violet in apical pan of 
s1ipe, mostl y dingy buff, in upper part of stipe slightly marbled with bluish 
gray. Without distinctive odor. Taste mild. 
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Fig. 7. Coninarius atrochalybaeus (95/656). Fmit-bodies 
(nat. size) 
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Chemical reactions: KOH on context brown, on pileipellis black, 
Lugol negative. Under UV pileus dark, gills grayish, stipc ye llow with 
some blue areas. context bluish in upper p~ yellow in bulb. 

Microscopic characters: Basidiospores 7.0·8.2 x 4.7·5.4 Jim. mean 
7.7 (S:0.27) x 5.0 (S:0.2) ~m. 0=1.4-1.7, mean 1,5 (S:0.07), V=83-116 
Jlml, mean 99 (S=S.S) Jlml, elliptic, verrucose. Basidia 4-spored, clavate, 
27-29 (30) x 7-8 ~m . young lamella edge with cylindric to clavate steri le 
ce ll s similor to or smaller in size than basidia (basidioles). Pileipellis with 
gelatinous surface layer of 2.5-4 Jlm wide, colorless, repent hyphae with 
clamp connections. Epicuticular hyphae 5-8 Jlm wide. wal ls ochraceous in 
KOH. Subcutis hyphae broad to subcellular, 12- 15 ( -20) ~m wide, walls 
ochraceous in KOH, veil from "calyptm" of colorless hyphae, 4--4.5 (5) ~m 
wide with clamp connections, from the bluish "volva" 3-5 Jlffi wid~. 

colorless, with clamp connections. 
lbbilat: under Lithocarpus densiflora, Arbutus men.ziesii and 

Quercus vacciniifo/ia and Q. chrysolepis on calcareous soil. 
oiiC'I:tions ~..-xammcd: 1B 95/630 and JFAII829. Danger Poinl. Smith Ri\'cr 

Middle Fork. Highway 199. Del None Co .• Cali fornia. 29 Nov. 1996. /cg. J. F.Ammiroti. 
I B 95/656 and JF A I 1860. same 1U<8 but J Dee. 1995. 

Commen~: We considered at first that thi s fungus might be C. 
ca/yprraws A. H. Smith ( 1939). We have another collection fi-om the South 
Fork of the Smith River which also had a bluish veil. The bas idiospores 
differ significantly from tJmse of C. atrochalybaeus but are similar to those 
of the holotypc of C. ca/yplrallls, both in size and shape. For comparison 
we give a description of this col lection below under C. calyptratus. 

Cortitturius (Phlegmacium) calyptratus A. H. Smith 
Contr. Univ. Mich. Herbarium 2: 14-15, 1939. 
Fig. 8(5) basidiospores. SEM., 12J, 12K 

Pileus 45-105 mm dinm., convex applanate to depressed and margin 
finally upturned, glutinous. all specimens with large patches of ochraccous­
whitish veil on disc, colors dark gmyish viole~ (R) Dark Vinaceous Gruy 
(R), Vinaceous Slate (R). or even Violet Gray (R) with brown innate 
fibrills. Lamellae in all our specimens already discolored and brownish, 
Clay Color (R). Tawny Olive (R). sometimes more Wood Brown (R), only 
in few specimen wi th some lilac tint close to the Stipe, rounded adnatc to 
emarginatc. edges uneven to finely eroded, c lose, L-=80-100, I= 1-3, 15·16/ 
em at margin, 8-10 mm wide (equalling thickness of pileus context). Stipe 
60-80 x I 0-20 mm, the marginate bulb 20-35 mm, bulb obliquely 
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Fig. 8. Basidiosporcs in SEM of: 5. CortitJarius calyprratus (95/589) (x 9000). 
6. CortmarttiSfXmderosus(JFA 11755)(x 10000) 
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marginate to naring and depressed. apex in most specimens still bluish. 
lower half in some specimens covered by bluish-violaceous fibrill s. the 
bulb fringed by violaceous bluish veil, later becoming ochraccous. 
Context blui sh only in apex of sti pe, otherwise buff, about Wann BufT (R). 
Without di stinctive odor, taste mild. 

C hemical reactions: KOH (20%) brown on pileus surface. negati ve 
on context. Under UV context in stipe and bulb underneath yellow. 
other.vise dark (negative). 

Microscopic characters: Basidiospores 8.2-10 x 4.7-5.4 Jlm. mean 
9.3 (S=0.4) x 5.1 (S=0.2) ~m . Q=1.7-2. 1. mean 1.8 (S=0.09), V= I02- 153 
JJm1, mean 125 J.l m1 (5=13.5}, almond-shaped, some even sublimoniform. 
vem.Jcose, apex smooth, Basidia 4-sporcd, clavate, 33-35 x 8-9 J.lffi . 
subhymenial hyphae 2.3 -4(-5) ~m wide, lamella trama hyphae 5-8 ~m 
wide, in mcdiostratum 12- 14 Jlffi wide, walls ochraceous, with rare clamp 
connections. Pileipell is with gelatinous pellicle of 3.4 (-4.5) Jlffi wide. 
more or less repent hyphae wi th clamp connections. walls colorless to pale 
ochraceous. Epicuticular hyphae 5.5-8 Jlffi wide, walls ocher-yellowish in 
KOH. subcutis hyphae 7- 10 Jlffi wide, not much differentiated. Hyphae of 
the calypt.rate ve il 2.5-4 Jlffi , wa lls yellowish in KOH, clamp connections 
present. 

Habitat: in a pure forest of Lirhocarpus densiflora or in mixed 
stand of Lirhocorpus. Quercus, Pseudorsuga, Umbellu/aria, Arcloslaphylm·. 
Pinus. 

Colh:ction cxrumned: 1B 95/589. Smith River South Fork. below inters«tion of 
Rood 427 and rood to Ouck Creek Cam~ound. Del Norte Co .. Caliromia, 19 Nov. 1995. 
leg. M. Moser. JI~A 11789 Smith River South Fork, Big Flat Smtion. 19 Nov. 1995.leg. 
J.F. Ammirati. 

Comments: Our specimens show still some lilac tints in the lamellae 
close to the Sti pe, the whole stipc is lilac and lower part covered by lilac 
fibrill s. A.H. Smith ( 1939) reported th is species from conifer woods 
(spruce and redwood) near Crescent Ciry. However, in th is area. 
Lithocarpus occurs in all forests but can be easi ly missed. As we collected 
the species in pure stands of LithocarptlS or mixed stands of conifer and 
hardwoods we think that it is most likely associated with hardwoods. The 
basidiospores of the type (Smith 8352) measure 7.7-9.5 x 4 .7-5 .3 ~m . mean 
8.6 (S=0.4) x 5.1 (S=0.2). Q= I.S- 1.9, mean 1.7 (S=O. I), V= 97- 140 ~m' . 
mean 117(= 10.5}!tm'. 
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Section Callochroi Brandrud & Mclot 

Cortinarius (Phlegmacium) subpurpureophyllus A. H. Smith 
Contr. Univ. Mich. Herbarium 2: 17-18. 1939. 
Fig. 11E.F. 

Pileus 35-90 mm diam., at first hemispheric with margin involute. 
then convex and finally app lanate and di sc sometimes even slightly 
depressed. margin sometimes becoming wavy, mnrginella long remaining 
inrolled. very glutinous, colors mostly bright red-brown. rufous, Caill J7P, 
39P. Kaiser Brown (R) or somewhat darker, margin somewhat paler. in 
young specimens Caill 45M. in older 45N, with pale ochraceous areas or 
patches of veil remains laying on the gluten, sometimes such patches up to 
1-2 em inward from margin. di sc in older specimens often more dingy. not 
innately fibrillose. Lamellae at first lilac, Light Vinnceous Gray (R). 
Lavender (R) to Grayish Lavender (R), at maturity near Fawn Color (R). 
rounded adnate to s lightly emarginate, edges s lightly uneven to eroded. 
close to crowded, L~ 100- 130, 1 ~ 1 -3, 15-17/cm at margin, 4-7 (-8) mm 
wide, equaling thickness of pileus context. Stipe 60-100 mm long, 12-20 
mm thick. the oblique and obtusely marginate bulb 25·35 mm, bright lilac 
at first down to the bulb. Light Vinaceous Gray (R). Grayish Lavender ( R 1. 
panicularly in the lower pan of the st ipe, in age, however, lilac tingL"s 
remaining at the apex, lower parts becoming dingy pallid. somewhat 
longitudinally striate, the veil remains at the bulb margin violaceous tht:n 
whitish. Cortina grayish. The universal veil at first violaceous becoming 
whitish. on pileus surface becoming ochraceous. Contex t dingy whitish in 
pileus and bulb, lilac in upper pan of stipe. often with brownish spots. 
Odor not di stinctive, taste mild. 

Chemical reaclions: KOH (3%) slightly brownish on context. 
negative on pileipcllis or only slightly darker brown, KOH 200/o negative 
on context. dark brown on pileipellis, 

Microscopic characters: Basidiosporcs 10-11.8 x 5.5-6.5 J.im, mean 
10.9 (S~0.4) x 5.9 (S~.2) ~m . Q=i.?-2.0, mean 1.8 {S=0.07). V~ 1 64-255 

~m'. mean 201 (S~20) ~m'. almond-shaped to slightly sublimoniform. 
vem.Jcosc. apex smooth. Basidia 4-sporcd, clavate. 344 36 x 10-11 J.lm. 
pi leipellis with about 500 ~1m thick gelatinous layer of 4-5.5 J.lm wide 
hyphae, repent in basal layer, irregular in upper part, often branched, pale­
to dark yellowish encrusted, encrustation sometimes in zig-zag bands. 
clamp connections present. Epicuticular hyphae 5.5-9 J.im wide, repent. 
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with brown encrustat ion, in subcutis up to I 5 J.lffi wide. less pigmented, in 
trama colorless, irregular to pseudoparenchymatous. Cortina hyphae 2.5-5 
~m wide, colorless, clamp connections present. 

Habitat . Under Picea sitchensis, Tsuga heterophylla, Pseudorsuga 
menziesii. 

Collections cx>m1ined: Cali fornia: IB 91/568, Patrick's Point State Park ncar 
Trinidad. Humboldt Co .• 27 Nov. 1991.1cg. M. Moser: Smith 8164 (holotypc). Crescent 
City. 28 Oct 1937. Smi th 8405. nearCrescem City. 

Comments: The collection (91/568) was rather rich and in excellent 
condition compri~ing all stages of development. It seems to agree well with 
the origin) description. The type was collected further nonh near Crescent 
City under "spruce", meaning under P. sitchensis. Smith also described the 
adhering ve il remains on the pileus. We found the basidiospores of the type 
collection (Smith 8164) to be 10.2-12.3 x 5.8-6.5 ~m. mean I I. I (S=0.5) x 
6.1 (S=0.2) ~m. 0 =1.7-2, mean 1.8, V= 186-270 ~m'. mean 215 (S=:! I) 
~m), the shape corresponds exactly to our collection. In a second collection 
of Smith (8405), also from Crescent City, we found the basidiospores 
I 0.5-12 x 5.5-6 ~m. Smith indicated the great similarity with C. 
purpureophyllus KaufTm. This, however is a hardwood species from 
Michigan. The basidiosporcs of the holotype are similar, slightly more 
sublimoniform and slight ly larger: 10.9-13 x 5.9-7.3 ~m. mean 11.9 
(S=0.5) x 6.5 (S=0.36) ~m. Q=i.56-2, mean 1.8, V=202-326 ~m'. meon 
265 (S=33) ~m'. C. parksitma A. H. Smith, which Smith co llected near 
Trinidad, Humboldt Co., also seems to be similar and has basidiospores of 
similar size but their shape is elliptic with blunt ends and distinctly 
difTcrent from those of C. subpurpureophyllus. 

Cortiuarius subpurpureophyllu.s ''ar. su/phureovelatus M. M.Moser 
nov. ' 'ar. 
Fig. 9, 12G 

DiiTcrt a typo bulbo infra mycelioque sulphureo. Habitatio:in silvis conirens 
(Tsuga Mtrmphylla. Pseudorsuga men=iesiii. Holotypus IB 95/515. Fogany Creek State 
Park. Lincoln Co .. Oregon, leg. M. Moser & J. Ammirati. 10 Nov. 1995. 

Pileus 40-110 mm diam. hemispheric, convex. margin involute, later 
applanate and slightly depressed, glutinous, bright red-brown, but 
somewhat paler ond darker marbled, Cai ll 37S, 37R, 37P, margin mostly 
sligh tl y poler. in young specimens Caill 45M, in older 45N, of\en with 
patches of veil rl!mnants floating on the gluten near margin, not innately 
fibri llose or sometimc.s slightl y darker finely spotted, in some young 
specimens the spots are larger and darker brown. Lamellae at first lilac, 
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Lavender (R) to Grayish Lavender (R), but rather quickly losing this color 
and becoming argillaceous, with age tinged between Cinnamon ButT (R) 
and Sayal Brown (R), rounded adnate to emarginau:, edges rather strongly 
enoded, serrulate, crowded, L=120-130,1=1-3, 17-19/cm at margin, 5-7 mm 
wide (equalling the thickness of pileus context). Slipe 70-150 mm long. 10-
20 mm thic~ the oblique, marginate bulb 25-30 mm wide, at first bright 
lilac first over the whole length~ then discoloring and apex becoming 
grayish to dingy whitish. above the bulb retaining the lilac color longest. 
then discoloring brownish to rusty brown. the bulb underneath sulphur 
yellow (Sulphur Yellow (R) to Greenish Yellow (R)) and the mycelium the 
same color, bulb margin also with lilac and whitish colors. Young 
spec:: imens are covered by ye llow fibri ll s, the bulb margin shows also 
whiti sh to lilac fringed. Cortina whitish. Context whitish in all parts. 
Without distinctive odor, taste mild. 

Chemical reactions: KOH (20 o/o) negative on context, dark brown 
on pileipellis. Under UV pileus dark purple, lamellae ye llowish, stipe 
bluish (apex sometimes yellowish), bulb yellow-orange. context very 
faintly yellowish with few bluish areas. in general more dingy whitish. 

Microscopic characters: Basidiospores 1 0-12.2 x 5.5-6.5 ~m. mean 
11.1 (S=0.5) x 6.1 (S=0.2) ~m. almond-shaped to sublimonifonn, som< 
even lemon-shaped. verrucose, apex smooth. Without cheilocystidia. 
Basidia 34-37 x 9-10 ~m . clavate, 4-sporcd, subhymenial hyphae 4-6 ~rn 
wide. lfama hyphae 6-8 (-10) ~m wide, in mediostmtum 8-12 ~m wide. 
colorless, with clamp connections. Some refringent hyphae in l::unella 
tmma. Pileipellis with gelatinous layer of more or less repent to subrep.:nt 
hyphae, 3-7 ~m wide, walls brown encrusted, gmnulose and often in 
garlands. Epicutis thick, hyphae 6-8 ~m wide, walls brown encrusted with 
granules and small platelets. subcutis subcellular. wal ls brown encrusted. 

Habitat: under Tsugo he1erophylla and Pseudolsuga m£'11Ziesil. 
Al11us nearby. 

Collection exrunined: IB 95/SI S ( hol01ypc:) and JFA 11 723. Fogany Creek St<ttc 
Park, Lincoln Co .. Oregon. 10 Nov. 1995.1cg. M. Moser& J. F. Amminui. 

Comments: This taxon very much resembles C. subpurp1m .. ifJphyllu.\· 
and the microscopic characters are the same. but it diners by the ye llow 
color of the veil and the darker brown encrustation of the hyphae of the 
pileipcllis. As we know several taxa both in America and Europe where the 
color of the ve il varies between white. yellow and bluish. we think it best to 
regard this taxon as a variety. 



Fig. 9. Cortinarus subpurpureophyllus var. sulphureove/a­
tus (95(5 15). Frui t-bodies (nat. size). 
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Cortinarius (Phlegmacium) spectabilis M.M.Moser 
Sydowia 6: 152, 1952. 
Fig. 12H 

Pileus 3.5-6.5 em, convex, margin at first involute , with age only 
the marginella remaining so, glutinous, with pale ochraceous colors. 
Pinkish Buff (R) to Pale Pinkish Buff (R), disc becoming brownish with 
age. Lamellae pale lilac at first , Pale Bluish Lavender (R), emarginate. 
edges eroded, close to crowded, L= l20, 1= 1-3, 18-19/cm at margin. 5-9 
mm wide, equalling thickness of pileus context. Stipe 40-90 x 9-13 mm. 
with sharply marginate Oaring bulb, 20-37 mm wide, pa le lilac at first, later 
only apex retaining lilac color, downwards becoming brownish, margin or 
bulb slightl y lilac from ve il remains, later fading to whitish. Contex t lil ac 
in apica l conex layer of Stipe, othenvise whiti sh, in bulh also with brownish 
yel low areas. 

Chemical reactions : KOH 200/o immediately ink-red on pileus 
surface. Under UV all pans yellowish with blue areas. 

Microscopic characrers: Basidiospores I 0.8· 12. 7 x 5.3...6. 7 Jtm. 
mean 11.7 (S=0.46) x 6.2 (S=0.3) ~m. Q= 1.7-2.3. mean 1.9, V= 18 1-277 
~ml. mean 238 (S=23)~ml, almond-shaped, tapering at both ends, rugose­
verrucose. Bas idia 33·35 x 8·9 Jlffi , 4·spored, c lavate. Without 
cheilocystidia. Pileipcllis with thick gelatinous layer of rather irTegularly 
arranged, colorl ess hyphae 2.5·3 Jlm wide, with clamp connections. 
Epicuticular hyphae 5.5·6.5 Jlm wide, walls ochraccous in KOH, easily 
separating from trams. 

Habi ta t: Under Pseudotsuga memiesii and Larix occidental is. 
Coll~tion examined : IB 951433. near Clear Cn.-ek Campground, M1. Hood un.-a. 

Wasco Co .• Oregon, 31 Oct. 1995 leg. M. Moser. 

Comments:: The basidiomata of th is collection were somewhat 
smaller than in European collections (pi leus 5·10 em), but agree in colors. 
veil, chemical reaction and spore shape and size rather well. We considered 
also a poss ible identity with C. metarius KaufTm., as thi s species gives the 
same red reaction with KOH. However, it has more yellow colors and also 
a yellowish veil. So we excluded this possibi lity. 



Section Fulvi Mos. & Hora k 

Cortinariu.f (Ph/egmacium) oJi,,eopetasatus M.M.Moser nov. spec. 
Fig. 10, 12 1. 
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Pileo (,0..115 mm lato, convcx.O margine involuto, interdum leviter crcnul:uo. 
demwn applanate. disco dcpresso. glutinoso. coloribus obscure olivaceis vel olivacco­
brunneis. disco primo plus minusvc ochracco. aetate rufo. interdum gun.ato. rarior innato­
fibrilloso: l3mcllis primo argillaceis. dcin navis olivaceo tinctis. aetate fmugincis. 
adnatis usque cmntgi1ltltis. acic subserru\mo. confertis. 5-11 mm latis: stipitc 55- 100 mm 
Iongo. 10-25 mm crasso. bulbo oblique marginate, 25-45 mm Jato, paJiide navo. d~·in 
flavo-brunneo. Margine bulbi navidulo vel crcmeo-bubatino fimbrinto: came albidu. 
bubalina, actatc helvula vel ccrina, in corticc stipitis brunnesccnte. odore debile, levitcr 
graminorum tritorum. saporc miti. Sporis 11.2-13.8-(15.3) x (5.9)-.6.5-7.7 )J.m. mcdio 
12.7 x 7 j.inl . amygdalifom1ibus usque sublimonifonnibus, verrucosis. venice glabro. 
basidiis J5-42 x 8-9 pm. telro.Sporigcris. absque chci locystidiis, fibulis prnesentibus. 
Habiuuio: in silvis coniferis mix:lis (Abies. Picea, Pinus. Tsuga, Pse11lio1suga. Lane). 
Holotypus IB 951360. prop: Clear Creek Camp ground. M1. Hood. Wasco Co .. Oregon, 
leg. M. Moser. 25 Oct. 1995. 

Pileu.s 60-115 mm diam., convex with margin involute, sometimes 
slightly crenulate, then applanate and center becoming depressed, margin 
undul:ue, glut inous, with dark olive-green to oli ve-brown colors, color 
difficuh to match, close to Caill 75S, near margin Cai ll 77 ~disc in young 
specimens more ochraceous, in older ones dark red-brown, sometim..:s 
somewhat spotted. more rarely innately fibrillose, sometimes so only on the 
margin. Lamellae in young specimens argi llaceous, Caill 70L to ?OM, to 
yellow with olivaceous tinge. color difficu lt to match, Caill 65N, 80N, with 
age rusty brown. rounded behind to emarginate, edges eroded, close, 1=80-
100 (110), I= 1-3, 13- 181 em at margin, 5- 11 mm wide, equals 2/3 to I 
times thickness of pi leus context. Stipe 55- 100 mm long, 10-25 mm thick. 
the obliquely marginate bulb 25-45 mm thick, pale ye llow when fresh, near 
Maize Yellow (R). Cream BufT(R), Iater ye llow-brown, the bulb fri nged by 
yellowish to cream buff ve il remains. Context whitish , cream color"d 
Cartridge Buff (R), with age the color of oxidized apple slices, in stipc 
conex brownish. Odor weak. when cut of fresh cut grass. Taste mild. 
sligh tly of radish. 

Chemical reactions: KOH 20% brown on pileus surface and 
context. UV pileus surface green with dark areas, later purple with grct:n 
areas, lamellae dark , stipe ye llow. apex bluish, context yellow with blue 
areas. 
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Fig. I 0. Cortinarius oliveopetasatus (951387). Fruit-bodies 
(nat. size). 
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Microscopic chan~cters : Basidiospores 11.2-13.8(- 15.3) x (5.9)-
6.5-7.7 ~m. mean 12.7 (S=0.6) x 7.0 (S=0.3) ~m. Q=1.7-2.0, mean 1.85. 
V= 245-405 )Jml, mean 328 (S=37) 1Jm3, almond-shaped to sublimonifonn. 
vetnJcosc, apex smooth. Basidia 35-42 x 8-9 ~Jm. clavate, 4-spored, wilh 
clamp connections. Subhymenial hyphae 4-S J.lffi wide. trama hyphae 6-9 
J.lnl wide, in mediostratum 12-16 )Jm wide. Without cheilocystidia. 
Pileipclli s wi th thick gelatinous layer of hyphae 4-4.5 (5) ~·m wide. 
subrepent to irrcgu larely ascending, colorless or walls brownish encrusted. 
with clamp connections. Epicuticular hyphae 6-8( -I 0) J.lm wide, in K H 
with gray-brown walls, sometimes with relati vely short segments. 

Uabilal : In mixed conifer forest (Abies. Picea, Pinus. Tsu~a. 

Pseudotsugo. Lorix) 
Collec:1 ions examined: II) 95/360 (holotype) near Clear Creek Camp Ground. MI. 

Hood an:a. Wasco Co .. Oregon. 25 Oc1. 1995, leg. M. Moser. I B 95/397, same atc3. 28 
Oc1. 1995,\eg. M. Moscr, IB 951390, Bear prings. MI. Hood nrea. Wasco Co .• Ore~un. 

27 OcL 1995.\cg. M. Moser. 

Commenrs: We have severn! collections of another similar unnamed 
taxon from the same areas. It differs. however. by more yellowish to o live 
colors and smaller bas idiosporcs. But it seems closely related. 

Tbe taxonomic position ofCortinariusponderosus A.H. Smith. 
Contr. Univ. Mich. Herbarium 2:6-8. 1939. 
Fig. 8(6) Basidiospores. SEM. 12M. 

Alex Smith ( 1939) described this remarkable species from 
collections made ncar Cave (City) Junction in southern Oregon and ncar 
Crescent City in northern Cali forn ia, and placed it in subgenus Myxacium. 
In this subgenus. however, it is rather isolated with no closely re lated 
species. We have made many records and observations of thi s species from 
California and Oregon and studied its range of variability. Smith ascribed 
the ye llowish colors on the stipe to n glutinous veil. In our collections we 
have not seen a glutinous stipe. Very occasionaly some slime can now 
down from the pileus surface and give the appearance of a glutinous stipc. 
We came to the conclusion, that it is not a Myxacium but should be 
classified as a Phlegmaclum. As there exists only the original description 
of the type collection we find it useful to give a description from our recent 
records. 

Pileus in young specimens 70-120 mm diam., in older specimens 
200 mm or more in size, at first hemispheri c, later convex with strongly 
involute margin which remains so for a long time, with age applanate, and 
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center becoming slightly depressed, moderately viscid to glutinous, slime 
yellowish, ground color ochraceous pa ll id to greenish yellow, Cai ll 87K to 
87L. some spots more greenish, Cai ll 89L to 89M. but disc dingy red­
brown to dark red·brown, Caill 53S, S9P, 57P, sometimes lhe surface with 
apprcssed brown scales and ncar disc confluent, toward the margin paler 
yellowish with olivaceous tinge. Caill 87K. 90K. with innate fibrils 
di ssolved in spots and ncar 1..hc margin. where covered by plant debris the 
margin more or less pure greenish. Caill 87T. texture hard and compact 
Lamellae at first gray with lilac tinge. Ecru Drab (R) to Light Drab (RJ. or 
only gray to argillaceous, Light Olive Gray (R), later changing to gray­
brown, Ave llaneous (R), wi th age Wood Brown (R). adnatc, rounded 
behind, edges slightly eroded, narrow. 3- 10 mm wide, corresponding to 1/4 
to 1/2 thickness of pileus context. close, L= J00- 130, I= 3, 17-20/cm at 
margin. Stipe 60-150 mm long1 35~80 mm tick, equal or tapering 
downwards, apex whitish, ivory, occasiona ll y with a greenish tinge, below 
brown, scaly or with belts and patches. simi lar to pi leus surface, or often 
larger pans of the stipe totall y yellow-brown, sometimes also with 
greenish.ye llowish tints, dry or only after ruin with some glutinosity du .. · to 
slime dropping down from the pileus, r'dther hard and compact. Corrina 
white. ruther strongly developed in younger specimens. Veil on pileus 
glutinous, ye llow, but also the brown scales seem to be veil (?) Conlext 
whi te, whitish, to ochraccous (Ochraceous ButT (R)) in pileus. pale grayish 
in upper pan of stipe, after exposure to ai r pale grayish brown, in the b~~ 
of Stipe slight ly yellowish to buffy yellowish, in young specimens under 
the pileipellis occasionally also with a lilac tinge. Odor slightly fungoid (of 
Fomiropsls marginara) when freshly cut. or of crushed grass but mixed 
with some other undefined compound. Taste mild. or after prolonged 
mastication sometimes slightly bitterish. 

Chemical ructions: KOH 3% on context neg:nive. on greenish 
pans of the pileipellis slightly yellow-brown. 

Microscopic characters: Basidiospores 7-8.8 x 4.2-5.3 J.Lffi , mean 
7.9 (S=0.5) x 4.7 (S=0.2) ~m . Q=J.S- 1.9, mean 1.7 , V=69-120 ~m', mean 
92 (S= J3) ~m'. elliptic to almond-shaped, relative ly finely verrucose. 
Without cystidia. Bas idia 29-31 x 7-7.5, clavate, 4-spored, subhymenial 
hyphae 2.5-3 J.Lffi wide. colorless, lame lla trama hyphae 5-7 J.Lm widl!. 
colorless, in mediostratum up to I 0· I 2 J.Hn wide, clamp connections 
present. Pileipellis with 250-350 ~m thick gelations layer of hyphae 3-4.5 
~m wide. walls relative ly thick, brownish, sometimes the content al so 
brownish, in other collection colorl ess, repent near surface, in deeper layers 
more irregular and less pigmented. wilh clamp connections. Epicuticuhu 
hyphae 4·6(7) J.tm wide, walls yellow·brown to nearly colorless, without 
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Fig, II . Spores or : A. Cortinarius cacodeJ (91/618). B. C.froudulosus var. palrickensis 
(95/617), C. C gluucQCephnil"(95167Q). D. ClilacinocoJossUJ(91n01). E.<.: 

subpuqmreophyllus (Smith 8164.typc). F .. ( : suhpurpureophyllus (91 /568) ( x 2000) 
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Fig. 12. Spores of: G. Cortinarius suhpurpureophy/lur var. sulphureowlalus (9515 15). 
~~ - C. SJWCWbilis (95/433). I. .C. oliwopeta.wttL\' (95/360). J. C. t:ulyptrattLf (Smith 8352. 
lypc). K. C calyptraws (95/360). L. C atmc:halybnew· (95/656). M. C. ponderOSIL\ 

(95/574) (x 2000) 
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distinct subcu tis. Con ina hyphae 3 ~4 )lffi wide, colorless, with clamp 
connections. If glutinous areas arc present on sti pe the hyphae have the: 
same dimensions as on pileus surface with brown, somewhat encrusted 
walls. Stipe cortex hyphae 4.5-6( -7) ~m wide, densely packed. 

Habita t: under conifers or in mixed conifer- and hardwood forests: 
pan icu larl y with pine species (Pinus ponderosa, P. lambertiana) or 
Pseutlotsuga and Tsuga. Also. growing in mixed forests with Pinus. 
Lithocarpu . .:, Pseudotsuga. Quercus, Arctostaphylos, Arbutus. Oflen 
growing in fa iry rings and the bas id iomata at times almost completely 
covered by needle litter. 

Collections examined: 18911697, Sah Poin1 State Purk, Sonoma Co .• Caliromia. 
7 Dt-c. 1991. leg. members or San Francisco Mycol. Soc .. 1891/698. Bullard's Uar 
Rccrcatton Area. Schoolhouse Campground. Yuba Co. Califomio., 7 Dec. 1991. lcs . t>. 
Desjard in. IB91n09. same area but 9 Dec. 1991 , leg. M. Moser, IB95/S74. Jedid1ah 
Smith Sto.tc Park near Crescent City. Del None Co .. I I Nov. 1995 leg. M. Moser & J. F. 
Ammirati. MTS4334. Castle Crogs Ute P3rl:. Castella. Shasto. County. Califomi~. 

November 28. 1996. leg. J. Ammirati; IB95/543 and JFAI 17SS, Mwy's l)eak Tr.ul. 
lkm n Co .. Oregon. IJ Nov. 1996 leg. J. F. Ammirati. (this is the northernmost locaht) 
hithcno kno'' n). 
Smith collections: Smith 9273 ( holotypc) and Smith 8191 Cave City. Ortgon. 29 O\ 

1937 Smith 9477 Cn.--sccnt City. Co.lifomia Dec 7 1937. 

Co mments: Apart rrom the above listed collections the fungus was 
rrcqucntly observed in 1995 in Non.hem Caliromia but not collected. All 
collec tions had dry stipes and a lso microscopica ll y no gelatinous layer 
could be demonstrated on Stipe surface . So we are convinced that the 
species should be placed in subgenus Phlegmacium. But even here the 
taxon is rather isolated. Corlinarius ponderosw reminds somewhat of the 
mediterranean C. here ulcus Malenc;on ( 1970). This species. however. has 
larger basidiospores, a green-com odor and chemical reactions of th~ 
Vari eco lor~g.roup. 
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Abstract 
Hyphodontia australis is recorded and described from the Nolhofagus forests of 
southern Argentina and from New Zealand. The species, previously known from 
Australia, is an odontioid to hydnoid taxon with orange to chestnut colored 
hymenial surface that readily turns violet upon the application of a drop of KOH 
solution. Specimens of H. australis from different areas are similar in all features 
except the spores, that vary from ellipsoid {Australian material including the 
type), broadly ellipsoid (New Zealand ccllec1ions), to narrowly ellipsoid or 
subcylindric (Argentinian specimens). The inclusion of this taxon in Hyphodontia 
is supported by the presence of imperforate parenthesomes, hyphodontioid 
hyphae, basidia, k!ptocystidia, and by cultural features. 

Key Words; Aphyllophorales, cultural characters, Hyphodontia. 
parenthesomes. 

Introduction 
During a survey of Corticiaceae sensu fato growing on Nothofagus spp. 
(Gresktbin and Rajchenberg, 1997a, 1997b, 1998) in the subantarctic, southem 
forests of Argentina (Cabrera and Willlnk. 1980), we found the taxon 
Hyphodontia australis (Berk.) Hjortstam. This species was previously known 
onty from Australia and has a particular hymenial surface colouration which. in 
addition, tums violet with drops of 5% KOH solution. The review of material 
housed at POD herbarium also showed that the species is fairly well 
represented im New Zealand. The purpose of this work is to present full 
basidiocarp and cultural descriptions of H. australis, including the type of 
parenthesomes. 
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Materials and methods 
Freehand sections of both fresh and dried basidiomata were examined 
microscopically, mounted in 5% KOH and 1% aqueous phloxine, Melzer's 
reagent (reacUon amyloid, dextrinoid or IKI -; Hawksworth et at .. 1995), 
lactophenol 0.1% cotton blue and 1% aqueous cresyl-blue. Color descriptions 
were taken from Munsell (1990) and herbarium designations from Holmgren et 
al. (1990). Cultures were obtained from context tissue of fresh basidiomata or 
isolated from the associated wood-rot , and are kept at the .culture collection of 
the Centro Forestal CIEFAP. Cultural features were studied and described 
according to Nobles (1965). The species code describing the cultures follows 
the system of Nobles (1965) with the several modifiCations summarized by 
Nakasone (1990). Line drawings of microscopic features were made using a 
drawing tube on the microscope. Unless other wise indicated all specimens are 
kept at the Herbarium of the Centro Forestal CIEFAP. 

For electron microscope studies a small inoculum of culture CIEFAP N° 
226 was grown in ltquid media: the growing hyphae were fixed in 2.5% 
glutaraldehyde buffered with sodium cacodylate and postfixed in 1% osmium 
tetroxide, stained in 0.5% uranylacetate, dehydrated and embedded in Spurr's 
low viscosrty resin. Serial sections were made and stained with uranylacetate 
and lead citrate. Photographs were taken on a Jeol CX-11 electron microscope. 

Results 
Hyphodontia australis (Berl<.) Hjortstam, Mycotaxon 54: 187, 1995. 
FIGS. 1·13 
• Grandinia australis Serle. in Hooker's Bot. Antarct. Voy. Fl. Tasm. 2: 257, 
1859. 

Baaldiocarp resupinate. broadly effused, densely felty , 120 to 1000 ~m thick. 
Hymenophore odontioid or hydnoid, sometimes cracking in small patches upon 
drying, teeth cylindrical, 350~750 ~m long. Hymenial surface orange chestnut, 
red chestnut lo light brick red (10R 6/6, 2.5YR 6/6), turning violet in KOH 
solution, the ortginal color being recovered upon the application of an acid 
solution. Margin brownish yellow (10YR 6/6). thinning out. Subiculum 
concolorous with the margin. 
Hypha! system monomitic. Generative hyphae clamped, 3-5 ~m in diam. 
Subhymenial hyphae with slightly thickened walls (up to 0.5 ~m thick), 
occasionally thin-walled. Subicular hyphae with walls up to 1 ~m thick. All 
hyphae are covered with fine , dark melleous to chestnut granular material. 
which colours the hymenium and subiculum and dissolves to tum violet in KOH 
solution. 
Basidia narrowly clavate, subcylindric or slightly sinuous, with 4 sterigmata and 
a basal clamp. 
Leptocystldla poorty differentiated, claviform, slightly moniliform. slightly 
subulate or capitate, when capitate sometimes with an apical yellowish resinous 
cap, rarely protruding beyond the hymenium. The basidia, basidioles, 
leptocystidia and subhymenial hyphae are heavily enctusted with small , hyaline 
crystals that persist in KOH solution. 
Basldlospores narrow1y ellipsoid or subcylindric. 5-7 x 2.3-3 ~m (Argentinian 
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Figs. 1-6. Hyphodontis ausJralis. 1. Section through the hymenlum. 2. Spores of 
Australian specimen K 56442 (Type). 3. Spores of New Zealand specimen POD 23692, 
4. Spores of Argentinian specimens AG 730 and MR 11041 . 5. leptocystidia of 
Australian specimen K 56446 and 56443. 6. leplocystidia of Argentinian specimens 
AG 730 and 1634. Bar=10 ~m. 
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specimens): ellipsoid, (5.5-)6-6.5(-7) x (3.5-)4-4.5 ~m (Australian specimens) or 
broadly ellipsoid 5-6.5(-7.5) x 4-4.5 ~m (New Zealand specimens): hyaline, thin­
walled, IKI -, with one or several guttulae in the cytoplasm. 
Ultrastructure: Dolipore septa with imperforated parenthesomes (Fig. 7). 

Fig. 7. Hyphodontio australis. Dolipore with imperforated parenthesomes. Bar-0.5 ~m 

Specimens examined. AUSTRALIA, TASMANIA, ex herb. Berk. 1879 (Type of 
Grandinia australis, K 56442). Ibid .. 1928. leg. J.B. Cleland, (K 56443). NEW 
SOlJTH WALES. National Pari<, Sydney, coli. W.N. Cheesman 1914 (K 56444). 
VICTORIA, Tarra Valley Park, on rotten trunk Eucalyptus regnans F. Muell., 22 
Mar. 1956, co//. K Healy (K 56446). NEW ZEA1AND, COROMANOEL, Thames, 
Waiomo Valley, on Coriaria arborea Lindsay, 21 Mar. 1954, leg. J. M. Dingley, 
deL G.H. Cunningham (POD 23692). GtSBORNE Lake Waikaremoana, on 
Nolhofagus solandri (Hook.) Oerst. , Mar. 1949, leg. P.M. Ambler, del. G.H. 
Cunningham (POD 23700). ARGENTINA, TIERRA DEL FUEGO, Ushuaia. Tolhuin, 3 
km E lrom Hosteria Kaiken, 4 Nov. 1996, leg. A. Greslebin 730. Ushuaia. Paso 
Garibaldi , on fallen branches of Nothofagus pumiHo, 27 Mar. 1998, leg. ipse 
1547. Ibid .. 27 Mar. 1998, leg. ipse 1548. Rio NEGRO. Nahuel Huapi National 
Park, Puerto Blest. track to Los C~ntaros, on fallen branch of Nolhofagus 
dombeyi (Mirb.) Oerst .. 9 Oct. 1995, leg. M. Rajchenberg 11041 . CHUBUT, Los 
Alerces National Park, south arm of Lago Menendez, on fallen branch of N. 
dombeyi in mixed forest with Fitzroya cuppreso;des (Mol.) Johnston, 8 May 
1998, leg. R.M. Borges snd A. Greslebin 1634. 
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Fig. 8 Hyphodontia australis. Basidiocarp, collection MR 11041. 40 x. 

Culturo description. 
Cu"ures studied NO 231, from assOCiated decayed wood ol basidiocarp AG 1548, N" 
226, from associated decayed wood of basidiocarp AG 730. 
Macroscopic characters. Growth 
very slow, 6-6 .6 em by 6 wk. Margin 
regular, hyaline, submerged in the 
agar. Colony mostly sub-merged, 
with only few, cobwebby hyphae 
present on the agar. Aerial mat only 
around the inoculum, appressed, 
subfelty. inconspicuous, white, to 
1.5 em In radius, with irregular and 
cobwebby margin. Reverse 
unchanged. Odor sweet. 
Oxidase reactions. 
GAA: +++, tr; TAA +++, tr 
Microscopic characters. Marginal 
hyphae clamped, 2-3 ~m diam, thin­
walled and brancl1ed. In older parts, 
these hyphae are wider, to 4 ~m in 
diam, with many guttulae: 
developing digitiform branches 

Fig. 9. Macroscopic aspect of culture al 6 
wk . strain 231 . Bar=2 em 
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either direCtly off regular hyphae or from intercalary hyphal swellings. 
Potyhedric, asteriform, hyaline crystals develop in the agar and on the hyphae. 
In older parts of the aerial mat some hyphae have a characteristic, chestnut 
cok>red encrustaUons that dissolves in KOH solutK>n. 

Species ccxle. 2.3.7.32.36.(37).38.47.50.54. 

--~~~~--l10 ========C===== 

Figs. 10-13. Hyphodontia australis. Microscopic cultural features. 10. Marginal hyphae. 
11 . Guttulate hyphae with digitifonn branches. 12. Hyphae with hyaline polyhedric 
crystals. 13. Hyphae with chestnut colored granular material. Strain N° 231 Bar-tO 
~m. 

Discussion 
Hyphodontia australis is a remarkable species within the genus because of its 
unusual hymenial color; all the other known species being white, cream, 
yellowish or ochraceous. It is also distinct by the presence of granular material 
on the hyphae that is responsible for the violet color change of the hymenial 
surface upon the application of 5% KOH solution. Th is reaction appears to be 
an acid-base reaction, as the application of an acid solution recovers the 
original hymenial color. This color change is recorded also in other corticioid 
species as Phlebia chrysocreas (Berk. & Curt.) Burds .. Odontia wrightii (Berk. & 
Curt.) Burt, Mycoacia ucla (Fr.) Donk, Phanerochaete filamentosa (Ben<. & 
Curt.) Burdsall, Phanerochaete radicals (P. Henn.) Nakasone, Bergman & 
Burdsall and Ceraceomyces americanus Nakasone, Bergman & Burdsall 
(Cunningham, 1963: Lombard at at .. 1975: Nakasone et al .. 1994). In all cases 
it is related to the presence of dark melleous and chestnut colored substances 
encrusting the hypha! system. Thus, this reaction does not seem to show any 
phylogenetic relationsip. Most other features in H. australis agree with the 
generic concept of Hyphodonlia, as proposed by Hjortstam (1995). In order to 
corroborate its inclusion in Hyphodontia the type of parenthesome was also 
studied. Langer (1994) showed that all the parenthesomes studied in species of 
the genus are of the imperforated type. This was corroborated on other species 
of the genus by Wu & Huang ( 1997) and is also the case in H. australis; thus, its 
indusion in the genus is further supported by this ultrastructura l feature. 
Hjortstam (1995) described relatively large, 40·60 ~m long, subulate cystidia, 
but we were unable to find them in most of the specimens he examined, except 
K 56446 from Victoria (Australia) with leptocystidia 40-50 ~m long. Cultures of 
H. australis did not develop either malocysts or drepanocysts, as is 
characteristic in some species or the genus (Hassan Kasim & David . 1983: 
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Nakasone. i990}. We observed that basidiospore shape and size were different 
in specimens from different areas, which may indicate a speciation process. 
Because we were unable to perform experimental studies to test this point and 
because all the other features were similar, we constder it appropiate to 
maintain all the specimens as a single taxon, with an austral d!stribution. 
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Abstract 

Five common but little known species in the Chinese 
myconora are reported here. Microporellus violaceocinerascens. 
M burkillii, Clitopilus crispus, and Lactocollybia epia are reported 
for the first time for China, while Heimion~yces tenuipes is new to 
Yunnan, southwest China. Mushrooms of the genus Lactocol/ybia 
were not reported from China before. Interesting and important 
characters of these species arc described and illustrated. Known 
distribution range for each species is given. It is suggested that 
Lactocollybia cycadicola is very closely related to L. epia, if they 
are not conspecific. 

Key words Microporellus l•io/aceocinerascens, M burki/IU, 
Clitopilus crispus, Heimiomyces tenuipes. Lactocollybia epia. 
tropical fungi , Basidiomycetes. China. 

During study of macromycetes in tropical Yunnan, southwest 
China, we have collected specimens of five species, which are new to or 
little known for China. Important morphological and anatomical 
characters of the taxa are described and illustrated. 

I. llficroporellus violaceocinerascens (Petch) David & Rajch. in 
Mycotaxon 22: 303, 1985. Polyporus violaceocinerascens Petch in 
Ann. Roy. Bot. Gard. Peradeniya6: 41, 1916. 

1 The project supported by a grant of the Foundation for Applied Basic 
Researches of Yunnan Province (no. 98C026Q) and in part by a grant for 
Systematic and Evolutionary Biology, Chinese Academy of Sciences. 
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Cystostiptoporus violaceocinerascens (Petch) Ryvarden in Ryvarden 
& Johansen, A Preliminary Polypore Flora of East Africa, p. 301 , 
1980. 
C. indica Dhanda & Ryvarden in Trans. Brit. Mycol. Soc. 65: 414, 
1975. 

Figs.l-3 
Fruitbodies stipitatc, solitary to caespitose; pileus 2.5-7 x 4-7 em. 

circular, semicircular to flabelliform, sometimes depressed in center, 3-8 
mrn thick. coriaceous when fresh, hard on drying, dark grey brown, grey 
brown to yellowish brown, sometimes greyish violaceous. deeper at 
center, azonate to subzonate to zonate, irregularly wrinkled, pubescent, 
glabrescent, margin acute and often waved. Stipe 3-8 x 0.3-0. 7 em, lateral 
or eccentric to central, solid , subcylindrical. grey, dark grey to almost 
black, sometimes violaceous, pubescent, wi th a pseudorrhiza. Pores white 
to greyish white, often with vio laceous tint, becoming brown when 
injured, greyish brown when dried, 2-3 per mm ; dissepiments thin and 
often lacerate; tubes greyish brown, 1-5 nun long. Context cream-colored 
to greyish white, 1-5 mm thick, not darkening in KOH, azonate. 

Hypha! system dimitic; generative hyphae 2-5(-9) l'ffi wide, 
hyaline, thin-walled, with clamps at septa; skeletal hyphae 3-8 J.lffi wide, 
subhyaline, thick-walled to almost solid, strongly dextrinoid; basidia 16-
24 x 8-10 J.lffi , subclavate to subcylindrical, 4-spored. Cystidia ventricose, 
subhyaline, thick-walled, 34-70(-120) x 13-25 J.lffi, often incrusted at 
apex. Spores [130/817]' (6.5-)7.0-8.5(-9.0) x (4.5-)5.0-6.5 l'ffi [Q = 

( 1.1 9-)1.24-1.55(-1.74), Q = 1.40 ± 0. 11] , often subarnygdali form, but 
also ovoid to ellipsoid, smooth, hyaline, slightly thick-walled, inamyloid. 

Habitat: On the ground in tropical seasonal rainforests. 
Specimens examined: Yunnan Prov.: Mengla County, Xishuangbanna 
Tropical Botanic Garden, alt. 580 m, 4. Vlll . 1988, Z. L. Yang 26 1 
(HKAS 2 1936); 23. VIII . 1990, Z. L. Yang 1149 (HKAS 2487 1); Mengla 
County, Menglun Nature Reserve. alt. 590 m, 12. VII I. 1988, Z. L. Yang 
423 (HKAS 21937) & 424 (HKAS 21938); alt. 700 m, 20. Vlll . 1988, Z. 
L. Yang 660 (HKAS 21939); alt. 600 m, II . VIII. 1995, Z. L. Yang 216 1 
(HKAS 29495) & 2162 (HKAS 29494). 

' 130 spores from 8 fruitbodies of 7 collections measured in 5% KOH 
solut ion, Q is used to mean "length/width ration" of a spore; Q means 
average Q of all specimens ± sample standard deviation. 
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Figs. 1-3: Microporellus violaceocinera.scens (HKAS 21936). I. basidiocarp; 
2. spores; 3. pleurocystidia. 

Distribution: Known from Sri Lanka, India, Pakistan, and Indonesia 
(Ryvarden & Dhanda, 1975 ; Ryvarden & Johansen, 1980; Hattori & 
Murakami , 1993; Suhirman & Nu~e7, 1998).lt is new to China. 

Remarks: This species is characterised by its conspicuous, often 
incrusted cystidia, strongly dextrinoid skeletal hyphae, and hyaJine, 
slightly thick-walled, often subarnygdaliform spores. 

2. Microporellus burkillii (Lloyd) Comer in Beih. zur Nova Hedwigia 
86: I 00, 1987. 
Polyporus burkillii Lloyd, Mycol. Writ. 6: I 061 , fi g. 1995, 1921. 

Figs. 4-6 
Fruitbodies stipitate, solitary to caespitose; pileus 5-7 x 3-5 em, 

reniform to Oabelliform, 2-4 mm thick, coriaceous when fresh, hard on 
drying, grey brown to ochraceous, zonate, irregularly to subradially 
wrinkled. subglabrous, margin acute and often waved. Stipe 5-6 x 0.5-0.7 
em, subcylindrical , lateral , solid, grey to dark grey, pubescent, swollen as 
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sclerotium at the base. Pores grey, 4~6 per mm; dissepimcnts not lacerate; 
tubes greyish white, ca. 1.5 mm long. Context cream-colored to greyish 
white, 1-2 mm thick, not darkening in KOH, azonate. 

Hyphal system dimitic; generative hyphae 2-5 Jlnl wide, hyaline, 
thin-wal led, with clamps at septa; skeletal hyphae 3-8 Jlm wide, 
subhyaline. thick-walled to almost solid, strongly dextrinoid; basidia 18-
22 x 7.5-9 J..lffi , subclavate to subcylindrical, 4-sporcd. Cystidia ventri­
cose, subhyaline, thick-walled, 25-40 x 8-13 Jlffi, often incrusted at apex. 
Spores [40/2/1] (5.0-)5.5-6.5(-7.0) x (4.0-)4.5-5.5(-6.0) Jlm [Q = 
(1.06-)1.1 1-1.40(-1.44), Q = 1.22 ± 0.09], broadly ellipsoid to ellipsoid, 
smooth, hyaline, s lightly thick-walled, inamyloid. 

Q I 20 !till 

I 

00 
001 
Oo~T 

Figs. 4-6: Microporellus burkillii (HKAS 29413). 4. basidium: 
5. pleurocystidia; 6. spores. 

Habitat: On the ground in tropical seasonal rainforest. 
Specimen examined: Yunnan Prov.: Jinghong County, Damenglong, alt. 
700 m, 14. VHl. 1995, M. Zang 12587 (HKAS 294 13). 
Distribution: Malaya, Singapore, Borneo (Comer. 1987). It is new to 
China. 
Remarks: As compared to Microporel/us violaceocinerascens, M 
burkillii is characterised by its smaller pores, and broadly ellipsoid to 
ellipsoid, smaller spores. According to Corner (1987), M burkillii is very 
variable. He distinguished a few varieties. Since the variation range of M. 
burkillii is not well known, we prefer not to give an infraspecific epithet 
for the specimen. 
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3. Lactocollybia epia (Bcrk. & Br.) Pegler in Kew Bull. Addit. Ser. 12: 
77. 1986. 
Agaricusepicus Berk. & Br. in Joum. Linn. Soc., Bot. 11 : 5 17, 1871. 
?Lactocollybia cycadicola (Joss.) Singer in Schweiz. Zeitschr. f. Pilzk. 
17: 71, 1939. 
Collybia cycadica/a Joss. in Bull. Soc. Mycol. France 51: 246, 1935. 

Figs. 7-9 
Pileus I -3 em in diam .• convex to applanate, sometimes slightly 

depressed at the central part . often hygrophanous, smooth, glabrous, 
white to cream-colored. becoming yellow brown when dried; context 
thin , whitish; lamellae adnatc to decurrent, close, 1-2 mm high, cream­
colored, becoming brownish when dried; stipe 1-6 x 0.2-0.5 em, sub­
cyl indrical, central to eccentric, glabrous to fibrill ose, white to whitish, 
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Figs. 7-9: Lactocallybia epia (HKAS 24790). 7. basidiocarps; 
8. pleurocystid ia; 9. spores. 
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Spores [70/4/3) (6.0-)6.5-8.5(-9.0) x 4.0-5.5(·6.0) ~m [Q = 
(1.30-)1.33- 1.75(-2.0), Q = 1.52 ± 0.14], subamygdaliform, smooth. 
hya line, th in-walled, inamyloid. Basidia 18-22 x 6.5· 7.5 ~m . clavate, 4-
spored. Pleurocystidia (g loeocystidia) numerous, 30-65 x 8-18 ~lm , 

fusifonn, sometimes clavate or subcylindrical, thin-walled, usually with 
yellow to yellow brown contents. Cheilocystidia 20-38 < 5-9 ~m. 
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subcylindrical to subfusiform, hyaline, thin-walled. All hyphae with 
clamp connections. 

Habitat: On rotten woods of Angiospermae in tropical and southern 
subtropical forests. 
Specimens examined: Yunnan Prov.: Mengla County, Menglun, alt. 650 
m, 9. VUI. 199 1, Z. L. Yang 1472 (HKAS 24789); Mcnghai County, near 
the county city, alt. 1250 m, 16. VIII. 1991, P. G. Liu 957 (HKAS 
24790); Menghai County, Maogao Nature Reserve, alt. 1200 m, 16. VUI. 
1991 , G. Song 232 (HKAS 24518). 
Distribution: pantropical (Pegler, 1986). This genus and the present 
species is new to China. 

Remarks: Lactocol/ybia epia is characterised by the white to cream­
colored fruitbodies growing on wood with numerous gloeo-elements and 
subarnygdaliform spores. Comer ( 1994) provided excellent microscopic 
illustrations for the species. 

Josserand (1935) described Collybia cycadicola [=Lactocollybia 
cycadicola (Joss.) Singer] from France as growing on Asian cycads 
(Cycas revoluta and C. lonkinensis). According to his description and 
illustrations of the species, it is very closely related with the present 
species if they are not conspec.ific. 

4. Heimiomyces tenuipes (Schwein.) Singer in Mycologia 35: 159, 1943. 
Agaricus tenuipes Schwein. in Trans. Amer. Phil. Soc. II , 4: 147, 
1822. 
Heimiomyces neovelutipes (Hongo) Horak in Sydowia 32: 148, 1979. 

Figs.J0-14 
Pileus 3-6 em in diam., convex to applanate, often depressed at 

center, margin slightly incurved, strongly translucent-striate when wet; 
surface yellow to golden yellow or orange yellow, slightly darker on disc, 
hygrophanous, wholly villous, glabrescent; Lamellae adnexed to emar­
ginate, ye llow, 3-1 0 mm high, ventricose, often intcrvenose, distant to 
subdistant. Stipe 4-7 x 0.5-1 em, central , subcylindrica l, densely covered 
with yellow, yellow brown to gold yellow velvet, hollow. 

Spores [50/2/ 1] (6.5-)7.0-9.5 (-10.0) x (3.5-)4.0-5.0(-5.5) I'm [Q 
= (1.44-) 1.67-2.13 (-2.5), Q = 1.90:!: 0.18], ellipsoid to long ellipsoid, 
smooth, hyaline, thin-walled, amyloid. Basidia 25-50 x 5.5-7.5 I'm. 
clavate, 4-spored. Cheilocystidia 38-50 x 5- 10 ~lm, with irregular, rodlike 
branches, with brownish, slightly thick wall. Cystidiolcs 35-45 x 5-7 I'm. 
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Figs. 10-12: lieimiomyces lenuipes (HKAS 2322). 10. basidiocarps; 
II. hymenium with basidia and a cystidiole (cy): 12. spores. 
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fusifonn with subacute apices. Pilcipellis 60-100 fllll thick, composed of 
subradially to somewhat irregularly arranged, barrel-shaped to ellipsoid, 
brownish, inflated cells (35-90 x 25-55 f!m) with gelatinized and 
refractive cell wall (2-8 fllll thick); hairs on pileus (pileocystidia) often 
grouped into fascicles, vertically to irregularly arranged, brown, slightly 
thick-walled, 3-5 fllll wide. Subcutis composed of subradially arranged, 
frequently branching, gelatinized, hyaline, filamentous hyphae, 2-5 mm 
wide. Trama of pileus composed of irregularly arranged ellipsoid to long 
ellipsoid, sometimes ovoid, hyaline, inflated cells (85-170 x 25-40 f1111) 
with gelatinized and refractive cell wall (5-I 0 f1m thick), mixed with 
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Fig. 13 : Pileocystidia (pc), pilcipellis (pp) and subcutis (sc) of Heimiomyces 
lenuipes (HKAS 2322). 



53 

Fig. 14: Trama of pileus of fleimiomyces tenuipes (HKAS 2322). 

gelatinized, fil amentous hyphae, J. 7 )lm wide. Hairs on surface of stipe 
(caulocystidia) 200-700 x 3-8 11m. cylindrical, sometimes branched, with 
brown thick wall . All hyphae with clamps. 

Habitat: On dead logs in tropical forests. 
Specimen examined: Yunnan Prov.: Jinghong County, Menghan, 19. X. 
1974, M. Zang 2322 (HKAS 2322). 
Distribution: widely distributed in tropical regions of the world (Comer, 
1996). It occurs also in North America (Miller, 1968; Redhead & Ginns, 
1980). It is new to YuMan. ln China it was also reported from Fujian 
Prov., southeastern China (Huang, 1998). 
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Remarks: The appearance of the fruitbodies of Heimiomyces tenuipes is 
reminiscent of the temperate species Flammulina velmipes (Curt .: Fr.) 
Karst. from which it may be separated by the non-viscid pi leus, amyloid 
spores, and more importantly by the different anatomical structure of the 
frui tbody. 

Hongo (1976), and Comer (1996) consider H. neovelwipes as a 
synonym of H. renuipes. Horak (1979) regards H. neove/wipes as an 
independent species. For the time being, we follow the suggestion of the 
former two. 

5. Clitopilus crispus Pat. in Bull. Soc. Myc. France 29: 214. 1913. 
Figs. 15-17 

Pileus 2-7 em in diarn., convex to applanate, often slightly 
depressed at center, white to chalk white, margin incurved, finely 
subfimbriate, with radially arranged fine ridges extending nearly halfway 
to the disc; context white; lamellae 2-3 mm high, decurrent, white to 
cream-colored to pinkish; stipe 2-6 x 0.3-0.8 em, subcylindrical, central 
to excentric, white, smooth, sometimes finely fibrillose. 

Spores [110/6/5] (5.5-)6.0-7 .5(-9.0) x (4.0-)4.5-5.5(-6.0) ~m [Q = 
(1.10-) 1.20-1.50(-1.70), Q = 1.36 ± 0.11], ovoid to broad ellipsoid to 
ellipsoid in side view, angular in apical view, with 8-1 1 low longitudinal 
ridges , thin-walled, hyaline to subhyaline. Basidia 20-30 x 8- 10 ~m. 

subclavate, 4-spored, rarely 1-, 2-, or 3-spored; sterigmata about 3 ~m 
long; basal septa without clamps; subhymenium consisting of short 
segments, 3-5 J.Jm wide; hymenophoral trarna more or less regular, with 
thin-walled hyphae 3-7 ~m wide; pleurocystidia and chcilocystidia 
absent. 
Habitat: on soil , usually on slopes of roadsides. 
Specimens examined: Yunnan Prov.: Mengla County, Xishuangbanna 
Tropical Botanic Garden, alt. 580 m, 4. VIII. 1988, Z. L. Yang 270 
(HKAS 21819) & 271 (HKAS 21820); 17. X. 1989, Z. L. Yang 704 
(HKAS 22146); 21. X. 1989, Z. L. Yang 768 (HKAS 22147). Jinghong: 
Damenglong, alt . 650 m, 14. Vlll , 1995, z. L. Yang 2 175 (HKAS 29488). 
Distribution: Viet Nam. It is new to China. 
Remarks: Boedijn ( 1951) treated C. crispus as a synonym of C. apalus 
(Berk. & Br.) Petch without any explanation. Pegler ( 1977 & 1986) 
hadn't listed C. crispus as a synonym of C. apalus . CUtopilus apalus 
seems to possess a smooth pileus (Pegler, 1977 & 1986). For the time 
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Figs. 15-17: Cliropilus crispllS (HKAS 29488). 15. basidiocarps; 16. spores; 
17. hymcnium, subhymenium and hymenophoral trama. 

being, the author inclines to treat C. crispus separately because the pilei 
of all specimens cited above have a finely subfimbriate pileal margin 
with subradially arranged low ridges. In China collections of Clitopilus 
crispus might be wrongly identified as C. prunulus (Scop.: Fr.) Kummer 
(Chang & Mao, 1995; Huang, 1998). Study of a collection of the latter 
species from Germany (Herbarium F. Oberwinkler 20563) shows that the 
spores have 5-6(. 7) longitudinal ridges and are significantly larger, 
[20i li l] 10.0- 12.5(- 19.0) x (4.5-)5.0·6.5(-7.0) flm, with Q = 1.91-2.5 
(-2.83), Q = 2.29 ± 0.26. 
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ABSTRACT 
Forty-five descriptors of truffle morphology and habitallhost plant preferences were 
coded in a format adhering to the DELTA (DEscription Language for TAxonomy) 
standard . Character states. both quali tative and quantitative, were described for 18 
truffle species. Special care wns taken in lhe description of wa belonging to lhe so­
called 'white' and 'whitish' trufnes, which are o ften difficult to identify simply on the 
basis of trad itional morphological characters, whi le available literature data 
corroborated by direct observations of fresh ascocarp samples were utiliud for the other 
truffle species. For a subset of tau in our study sample, species-specific molecul ar 
markers and anatomo-morphological characters of the mycorrhizae were also annotated. 
DELTA descriptors were used to develop TuberKey, a package of ill ustrated 
information and ident ification programs that allows the use of interactive keys to search 
and interrogate the entire character database and to recognize truffle spec ies. Interact ive 
idemification can be conducted locally on a personal computer, or through the Internet 
via lhe World Wide Web. Other facilities provided by TuberKey are the autonuuic 
generation of new keys and natural language descriptions. and data transformation for 
morphology-based cladistic analyses. Tile DELTA database of truffle characters as we ll 
as the identification software can be accessed at the URL: hnp://www.ltUffie.orgltuberkey. 

Key words: lluffies. Tuber. DELTA. WebDelta, taxonomy. morphological characters. 

Extensive morphological convergence, sharing of si mil ar habitats, and coexistence 
in the same geographic area may all confound the recognition of truffle species 
belonging to the genus Tuber (Pez.iz.ales: Tuberaceae). Various biochemical (Pacioni 
and Pomponi. \989; Pacioni et al. , 1997) and molecular biological (Bertini et al .• 1998; 
Gandeboeuf ct al.. 1997; Lanfranco et al., 1998: Rubini et al. , 1998) methods for the 
unambiguous identi fh:ation of truffles have been reported in recent years. Nevertheless. 
the corTect assessment of market truffle value. the prevention of commercial frauds. and 
the documentation of Tuber biodiversity by field studies, would all benefit from a 
reliable, morphology-based ident ification method. also accessible to non-specialists. A 
signi fican t advance in !his direction can be afforded by computer-assislcd recognition 
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methods. 1be implementation of these new recognition tools rests upon the preliminary 
definition of character descriptors and the codi fi cation of the corresponding character 
states into a computer· manageable formal. DELTA (DEscription Language for 
TAxonomy) is the most widely used fornuu for tuonomic data codification and 
represents a powerful method to record chllrllCter descriptions for computer processing 
(Dallwitt. 1980). It can be adapted to various son ware applications and has already 
been applied successfully to a variety of organi sms including plants (Aiken ct a.l ., 1997), 
insects (Christiansen ct al., 1990) and viruses (Boswe ll et al., 1986). lmponantJy. 
associated with the DELTA format are sets of computer programs that provide facili ties 
for the generation and typesetting of descriptions, and for internctive identifi cation and 
information retrieval (Dallwitz ct al. , 1993). 

In the area o f mycology. DELTA has been applied recently to the codification of 
the anato mo-morphological characte~ or the mycorrhizae from different orders or runai 
(Rambold and Agerer, 1997). The pract ical value and resolution capacity of DELTA, 
however. may both gain from the use of multiple readily accessible characters, such as 
those or the ascocnrps. and from its application to a rather restricted set or commercially 
valuable fungi, such as ascomycetous truffles. We thus set out to develop TuberKey. a 
package Lhat includes a DELTA database. illustrated information, and programs for the 
interactive identification or truffles. The database presenlly contai ns 18 species, but it 
can be easi ly extended by any external user to include other uurnes or to improve the 
description o r those already present. 

MORPHOLOGICAL ANALYSIS 
Anatomo- morphological data for Tubu panniftrum Tul. & C. Tul., T. rnaculorum 
Viuad .. T. mognarum Pico, T. borchii Vinad . and T. dryophilum Tul. & C. Tul. were 
obtained fro m the examination. for each truffle species. or at lenst S a.scocarps collected 
in different geographic areas (Table I). Fresh U'\Jffles (collected by no more than 2 days) 
were initiall y identified and catalogued: the name, alti tude, exposure and habitat or lhe 
site or collection were annotated, together with the date or collection and the putative 
type of host plant. Macroscopical characters, such as the s ize. the presence of an orifice 
or cavity and the shape or the ascOCMp. the color and external surface features or the 
pcridium, lhe color of the gleba and the form or the vein mesh. were e valuated by visual 
inspection. Individual ascocarps were then microscopically examined . The type. shape 
and size of peridium orname ntation and the size: of fer1ile and sterile veins were 
examined with a Zeiss s tertomicroscopc SR at a magnification or x 2!5. Cryosw 
(Tissue-Tek· Miles) and hand-cut sections or individual ascoc:arps, including the gleba 
and the pc:ridium, were used for optical microscope analysis (Lci t7. Laborlux. 12). The 
totallhiclmess of the pc:ridium. as we ll as the thickness or the inner and the outer layer 
were measured at a magnification of IOOx; for each sp«imen, four differenL. randomly 
chosen areas of the peridium were analyzed. The sizes of external and internal pcridial 
cells were also measured by determining (at a magnification of 400x) the max.imum and 
minimum dimensions of fi ve contiguous cells within a randomly chose n area. Other 
peridium features that have been examined are the color of the different layers, the 
presence, lcnglh and basal diameter or cystidi a. the presence and number or septa. The 
nnatoi'TlO-morpholog ical features o r cells associated to sterile veins tn the gleba wert 
similarly analyzed by optical microscopy at a 6SOx magnification. For each sample. len 
randomly chose n asc i were analyzed at a magnification o f 400x. The shape, the color, 
the size: (maximum and minimum dimensions excluding orname ntation), and the 
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number of spores were evaluated. As recommended by Gross ( 1987). onl y tctraspore 
asci, whe re present, were subjected to morpho metric analysis. Th is included lhe color. 
the shape, and the dimensions of spores determined at a 630x magnification. Spores 
devoid of ornamentations as well as orname nted spores were consKJered : in the Iauer 
case, both the type and the s ize of sporal ornamenLations were recorded. For reticulate 
spores, the siz.e and the number of meshes along tht main axis of the spore were 
detennincd. The mean value , the standard de viation. the range o f variation, and limit 
values were calculated for each species; the height of spore ornamentations was 
determined according to the formula of Gross ( 1987). All the above data were 
determined for each numerical character, while aJtemative, qualiuuively different states 
were established fo r individual descriptive characters. All specimens were lhen dried up 
in an ai r-convection dessicator, catalogued and stored into our herbarium (CMJ­
UNIBO) as vouchers. 

Available literature data were utilized to describe the mycorrhi zae o f Tubtr 
maculaiUm, T. magnatum, T. borchii. T. brumalt Vittad. , T. at.rtivum Vittad ., T. 
dryophilum. T. pubtrulum Berk & Br .. T. mtlono.rporum Vittad., T. uncinatum Chatin. 
T. macrosporum Vinad . and T. indicum Cooke & Ma.see (fable 1). For 12 taxa 
previously subjected to molec ular analysis. species-specific molecular markers derived 
from the ITS ribosomal DNA region were also considered (Table I). 

DATA RECORDING 
Anatomo-rnorphological data we re digitized using the ad hoc developed software 
package WebDelta. WebDelta is an application written in lhe Perl language that allows 
to maintai n any DELTA database through the Internet. WebOelta directl y reads the 
information contai ned in the "character" and "specification'' fil es of the DELTA format 
and output a Web form consisting of multiple choice queries. numerical and text fields. 
The validi ty of numerical fields is verified with Java routines , and. in the case o f an 
error, an alert message is displayed. Upon data submission. queries are lranslated into 
the DELTA format and saved as an ASCII fil e. For each data submission, the usemame, 
lhe taXon and the date are registered into a log file. Prior to any upgrading o f the 
database, a backup copy o f the fil e is automatically created. WebDelta is retrie vable at 
the URL http:/lwww.truffle.org/webdclta.html. 

Photographs and drawings were used to document both macroscopical and 
microscopical characters. All photographic slides were digitized and the images were 
stored in a BMP fonnat. Image manipulation was limited to cropping, scaling, and 
sharpening, and was performed with Adobe PhotoShop. Tile resulting files were stored 
in a JPEG format and subsequently converted into a GlF format for use in the INTKEY 
package. Image labeling was done with the DELTA software INTMATE. 

CHARACTER DESCRIPTION IN THE DELTA FORMAT 
A set of 43 macroscopical and microscopical features of the peridium, spores and gleba, 
plus two characters regarding the habitat and the putative host plant was initially 
selected as lhe basis for an informative description of truffles. This set of character 
descriptors inc ludes 17 of the 25 charac ters originally proposed by Trappe as the key for 
the different genera of hypogeus ascomycetes (Trappe. 1979) and 28 additional 
characters. Among the lancr, 14 describe anatomical features. common to various 
hypogeus gener;a, suc h as the biome11ic characteri stics of the peridium, ascii and spores. 
while the other 14 characters are peculiar of the genus Tuber. 
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T•blt 1. Truffle species sampled fordwact~descciption 
_,.. 

ColloctlonlocaUty .......... -- -··- Ace. H ....... 

T. m~SJ'WIIItl'l --- 11«51>30 ,......,.,. 1.2.14.$.8 
PiMo!Q, Bologna ....... 
Piatloro. Bologn.l ,,_,. ...... _._.. 121i-38 -- ,,..... 

T.'-"' --- 11«16-8 AF<103920 1.4,1,8,9 --- 1178-11 
Ma!Nd~ 11113<8 
,. ...... dftavtwwle 118).15 
lolon1elendo, Bo6ogn. 1185-20 -- 118.5-24 

T. nwaMtum -- ,,..., AF00301t ••• -- \OM-10 -- 1104-14 
s.n lazutO, 8cl6ogM 1141-28 
Sar!L.auaro, 8ologN 114&-:Hl 

r...-- --- 1107·11 AF003!118 II,IU --- 1108-12 
Pilnoto, Bologna 1141·15 --- ....... --- 127~52 

r._.., --- 1182·21 AF003017 
Mon .. reiUio. BdoogM 11116-22 
Pllnoro, Bologn8 111$-23 -4-- 1202·24 
San Luuro, Bologna 1248-2t 

T.~ ~s-... so-. 12:34· 1 Af073510 
~SeneM. Sttnll 12:34·2 
Monta,gno&as.t.M.~ ,,... 
Montagnol.tS...., Sienl 1234-< 
MonttognotaS...., Sieoll 1234·5 

T, """"' 12,1.11,14 

r.-.. Pianoto, Bologn8 1153-7 .... 
T.e~erum AF073509 .... 
T. ~/Um --- 1287·1 1l.UI ............ ._.. 12111-12 

~-~ 1152-8 

T, •nt~Vum l./95175 11,1,6,9 

r_......, n.pot~edfnlmCNN ·-· ""'""' 17,11,19,20 
~ldtromCNN 1252· 1 ,..,..,., --"""' 1343-1 -~odtromCNN ,,.. 

r.- ,..,..,.. U .12.U T.- AFOOIOIO 1,3,1U,U 

T. m.cmsporum 1,3,1,8 

T.~vatum 21 

T. t!Wa'lteric:um 1.112,1,41 

""""""'"" AFOO:I910 ·~ --
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These are the morphology of peridium wan s and cystidia. ascocarp veins, the height of 
sporal ornamentations and the number of meshes within the spore reticulum. A set of 14 
charac.ters regarding morphological features of the mycorrhizae has also been included. 
Such characters were selec ted as those that exhibit the highest vari ability among ttuffie 
species. but are least aiTected by the particular type of host plant. Molecular characters, 
in the fonn of theoretical restric tion fragment length polymorphisms (Rfl..Ps) obtained 
by di gestion of the ITS I-5 .8S- ITS2 ribosomal DNA region with three different 
endonuc leases (EcoRI, Sph/ and Hinc/1) were also considered. 'These highly 
discriminating markers. which in this group of fungi show very linle (if any) 
intraspec ific variation. may be used to di stingui sh betwee n taxa that are very closely 
related morphologically (see below), or in cases in which only very small or 
deteriorated samples are available ror identifi cation. The complete list of characters and 
character state descriptors is reported in Appendix I . 

Beyond their subd ivision into ascocarp morphology (43). habitat and host plant 
(2). molecular (3) and mycorrhizal ( 14), these characters can also be distinguished 
operationall y accordi ng to the ir read iness or evaluation. In fact. molecular and 
mycorrhizal characters are in general more difficult to assess than ascocarp characters. 
Among the laner, one can rurther distinguish between easily discernible characters (e.g. 
#I 2-6, 9 and 10 in Appendix I), whose evaluation does not require any sp«ializ.ed 
instrumentation nor a skilled operator. and other.less accessible characters (e.g.## 11 -29 
in Appendix 1). 

Sixtee n trurne species widely dirruscd in Italy. plus two Asiatic trufnes (Tuber 
indicum and T. pstudruxca~·atum Wang et al.l often involved in commercial frauds. 
have been considered in the present analysis (fable 1). Tiley all belong to the genus 
Tubu with the exception or Choiromyus meandriformis Viuad. that. although not 
assigned to the Tuberaceae by current taxono mic class ifications. has been shown to be 
s trictl y relat«< to the genus Tuber by recent molecular phylogenetic stud ies (O' Donnell 
et a1 .. 1997: Percudani et al. , 1999). The ascocnrps o r fi ve "white" or "whiti sh" truffles 
(Table I ), which are poorly described in the literature, were directly examined both 
macroscopically and microscopicall y. while available morphological data were utiliz.ed 
ror the ascocarps or the remaining 13 species. 

All ch3Ial.;ters. both numerical and descriptive, were encoded in the DELTA 
rormat The DELTA syntax has a great versatility ror the description or morphological 
characters, but does not incorporate any racility ror the proper ho.Rdling or molecular 
data. To overcome this limitation. ribosomal DNA polymorphisms were described with 
character states corresponding to all possible DNA rragment lengths. Accordingly. the 
rragments produced by the three restriction e nzymes we selected as the most diagnostic, 
was subdivided into size classes spaced by SO base pairs that were then encoded as an 
unordered mult istate (Appendix I. characters *47-49). A SO base pairs step was chosen 
because it represents the reso lution limit of commonly used agarose gel electrophoresis 
methods. 

H1llt w TtJblt I, RrfamcC~ 1n bold·fi\C'e and in itcllks pertllin • .upcc:tivdy. to ascocarp and to myconhiza 
chanlctcn. t . Cm111 ( 1960), 1. Fontan.ro et Ill . ( t990): J. Granctti ( 1995): 4. Cir.lnttti et 11.1 . ( 1995): 5. hknmna 
and Fontam (1978J: 6. Zambooclli et ~. ( 1993); 7. Fontan:a et at ( t992): I . Pqkt er al . (1993): 9. Zambontlli 
et al. (I~St; 10. Fwi mnd FoniANI ( 1967): II. Blaschlcr (1 987): 12. Gross (1 987); I J. PWeruona et Ill , 
( t972); 14. Piruzi ( t998); IS. Che:Y~kfand frochot(I997J; 16. Zambooclli andCiovi (1 990); 17. COfl'IIWiini 
and Pllciooi 0997): 18. GMcia Moolrn:l et Ill . ( 1997); 19. Zambooelli et ~. (1997): 20. ZhDng and Minter 
l t988); 11 . WIU1Jtllll.i1988). 
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Character descriplions were digitized in the DELTA format usi ng the dedicated 
software WcbDelta, which employs the ''character" and "specification" files of the 
DELTA format to automaticall y build a Web interface capable of creating and 
upgradi ng an "item'' database. With the aid of a Web browser, any user can fill out 
individual states of the character description form and introduce comments to all 
numerical and text fi elds as well as to any particular state through multiple choice 
queries. The main advantage of WcbDclta is that a single DELTA database. containing 
character descriptions. can be accessed and mod ified through the Internet without any 
prior knowledge of the DELTA syntax . 

THE DELTA DATABASE OF TRUFFLE CHARACfERS 
The complete set of DELTA-encoded character states for the 18 truffles under 
examination is shown in Table 2. Although the characters are not fully described for all 
18 truffle species, this does not preclude the use of the DELTA database for 
identification, catalogation and cladistic purposes. It should also be noted that molecular 
characters states (*47-49) have been described using the logical 'or' (/) instead of the 
' and' (&) operator. For example, the pattern produced by digestion of the ITS region of 
Tuba borchii with Hinc/1 contai ns three DNA fragments of S6. lOS and 408 base pairs. 
Such fragments have been encoded as 213/6, and it is sufficient co choose any one of 
these three states to son out Tuba borchii as a candidate species. Although less 
stri ngen t, the use of the logical 'or' operator decreases the possibility o f errors during 
identification. 

The discrimination capacity of the DELTA database varies for different subsets of 
truffles and depends on the number of available characters as well as on intrinsic 
morphological simi larities among troffie species. To visualize the characters that are 
capable of species discrimination in a complete set of pairwise comparisons, a matrix of 
non-overlapping character state differences was generated using the "Difference" 
command of the INTKEY software (Dallwitz. 1980) (fable 3). As expected, the number 
of differenlinting characters largely varies for different groups of t.axa, and it is lowest 
for high ly re lated groups such as the white and the whitish truffles (Table 3. upper len 
comer). More specifically, this cross-comparison matrix shows that no character, other 
than RFLP markers. unambiguously discriminates between Tuba borcltii and T. 
puberulum. In fact, lhe only potential distingui shing feature is "spore shape", a partly 
overlapped character which can vary from ell ipsoidaVsubglobose in T"btr borchii to 
globoselsubglobose in T. pubuulum . Only one morphological characcer in our dataset, 
name ly the prese nce of external cystidia in the pcridium, fully distinguishes Tubu 
magnatum and T. dryophilum. A similar case is found wi thin the black truffles for 
Tubu aes1ivum and T. uncinatum, where the only differentiating character is the length 
of spore ornamentations This character, however. is a quantitati ve one and this makes 
even more challenging the discrimination betwcc:n these two morphotypes whose actual 
species separation is still controversial (Chevalier and Frochot. 1997). 

TuberKey IMPLEMENTATION 
The DELTA database formed the core ofTuberKey. a package of retrievable taxonomic 
information, bibliographic references, explanatory notes, illustrations and truffle 
identification tools. Included in TuberKey are 62 photographs and 18 drawings 
regard ing macroscopical and microscopical features of trufnes and of their host plants 
that should help the user during the identification process. Tuber Key offers a Web based 
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identification system accessible through the Internet. This implementation utilizes the 
NAV IKEY software (hup:llwww.herbaria.harvard .edu/computerlablweb_keys/navikey) 
for interactive queries of the ~ruffle database. Although NAVI KEY does not incorporate 
all the features of standard taxonomic description languages, it has the great advantage 
of req uiri ng only commonly used web browsers for interactive identification. 

TuberKey also offers a stand-alone version that can be queried on a personal 
computer by means of INTKEY (Dallwitz et a l., 1993), a Windows-based program for 
the interactive access to DELTA format data. This soft ware has several useful features: 
displaying of full or diagnostic descriptions of taxa: detection of differences or 
si milari ties betwee n any group of taxa in terms o f any set of characters: entry and 
deletion of descriptors in any order during ide ntification: allowance for errors, either 
made by Lhe user d uri ng data entry or present in the recorded dalaSC.t; esti mates of 
variability or uncen ai nty in auributes; di rect processing of numerical values, including 
ranges and non-conti guous sets of values. In addition, lNTK.EY can rank the various 
characters according to their re liability llnd d islribution in the group of taxa under 
examinat ion. Although the program suggests a list of characters ranked according to 
their resolvi ng power, the user can choose any sequence of descriptors without 
following a predetenni ned order. This flexibility may be particularly s ignifi cant in the 
case of truffles. where the ascocarp of a cen ai n species may only be available for a 
restricted growing season, in a particular stage o f maturation or conservation s tatus, 
aodlor collected at distant sites, thus need ing to be preserved in a dried state. 

Another useful feature offered by the DELTA database is the possibility to readily 
translate character descriptors into other formats. inc ludi ng those for cladistic analysis 
and natural language des<:ription. An ex:ample of the natural language des<:ription of T. 
magtUJtum, produced by TuberKey using the CONFOR software (Dall witz e t al., 1993), 
is repon ed in Appendix 2. 

CONCLUSIONS 
The codi fi cation into a standard fonnat o f 45 ascocarp anatomo-morphological 
characters, 2 habitat-relaled descriptors, and corresponding character state descriptions 
for 18 species of tru ffl es formed the basis for the creation of TuberKey. C ritical for the 
development of T uberKey was the set up of WebDelta for character state codification. 
This software offers two main advantages that sho uld prompt the futu.re expansion of 
lhe truffle database: i) charncter description is easily accessible to oulside users as well 
as to mulliple research groups through a computer connected to the Internet: ii) the input 
of data in standard format does not require any prior knowledge of the DELTA syntax . 
A schematic representation o f the TuberKey database and of its applications is 
presented in Figure I. 

T ubcrKey is a new tool for truft1e identification aimed at agricultural researchers, 
food inspectors, custom offi cers, mycologists, students, collectors and conservationists. 
Additional faci lities provided by TuberKey are the guided access to species-specific 
molecular markers and to mycorrhizal morphology data fo r a subset of taxa. the 
automatic generation of new keys and natural language descriptions. and data 
transfonnation for morphology-based cladistic analyses of truffles. 
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Table 3. Character differencc.s amonst 1hc IS arum species under exanUnadon 
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Figurt l. Schematic representation of the ThberKey Web site (dashed box). illustrating 
the creation and the possible uses of the DELTA database of trufnc characters. 
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APPENDIX I. THE CHARACTER LIST 

I. <Nomenclluure, commcms. assocituions. 
bibliography>/ 

A.scQCarp morphology 
2. Ascocarp <shape>/ 

I. subgloboW 
2. globost/ 
J. lob<dl 

3. Ascocarp ori fice or cavlly <pn=sencc>l 
I . absent/ 
2. Pfe!iCOt/ 

4. Ascocarp <dimension>/ 
em in diameter/ 

S. Ascocarp <Surface rolor>l 
\. while/ 
2. gny/ 
J . yc: llow/ 
4, ochre/ 
5. brownf 
6. redl 
7. violet/ 
8. purple/ 
9. green/ 
IO. blue/ 
ll . orangel 
11 pmkl 
13. black/ 

6. Ascocai'Jl <Surface configumtion>l 
I. smooch <even>/ 
2. wilhwansl 

1. Ascocarp warts <with lens. type>/ 
I . nat/ 
2. angulatodl 

8. Ascocarp pc:ridium <Surface line 
tcxtu~ 

I . glabrous/ 
2. scabrous <Showing n:u wans only 
with lenS>/ 
3. pubescent/ 
4. finely pubescent <only with lens>/ 

9. Ascocarp color of spore-bearing tissue: 
<a1 maturity>/ 
!. white/ 
2. grey/ 
3. yellow/ 
4. pink/ 
5. red/ 
6. brown/ 
7. olive/ 
8. violc:ll 

9. purple/ 
IO. blackl 

I 0 . Ascocarp veins <glcba>/ 
l. latgcand r3ftl 
2. narrow and numerous/ 

II. Peridium <thickness>/ 
micron/ 

12. Peridium outennost layers <th ickness>/ 
micron/ 

13. Peridium <outermost layers color>/ 
I. hyaline/ 
2. yellow.bfownl 
3. red-brown/ 
4. brown/ 

14. Peridium anatomical structure <Outermost 

l•Y=>i 
I. pseudoparenchymatic with angular 
cells/ 
2. pseudoparenchimatic with roundish 
cells/ 
3. plectcnchymaticl 

IS. Pcridium cell tangcmilll dimension 
<outermost layers>/ 
micron/ 

16. Pcridium cell radial dimension 
<outcnnost layers>/ 
micron/ 

17. Pcridium innermost layers <thickness>/ 
micron/ 

18, Pcridium color <innermost layers>/ 
l.hyaJine/ 
2. yellow-brown/ 
3. red-brown/ 
4. brown/ 

19. Pcridium anatomical structure <innermost 
laY=>/ 
1. psedoparenchimatic with angular cells/ 
2. pseudoparenchimatic whh roundish 
cells/ 
) , plectcnchymaticl 

20. Pcridium cell tangential dimension 
<innermost layers>/ 
micron/ 

21 . Pcridium cell radial dimension 
<innermost layers>/ 
micron/ 
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22. Peridiom external cystidia <prescoce>l 
I . present/ 
2. absent/ 

23. Cystidi.a length/ 
micron/ 

24. Cystidia basal diamecer/ 
micron/ 

2S. Cystidia septa <pccsence>l 
I . present/ 

2. """'" 
26. Cystidia <septa numbeDI 

27, Sterile veins <:thickness>/ 
micron/ 

28 . Sterile veins <anaiOmical features>/ 
1. pseudoparenchimatk/ 
2. plec1enchimatic/ 

29. Fertile veins <thiclr.neu>l 
micron/ 

Asci and spont morplwlov 
30. Asci <shape>/ 

I. 53Calal 
2. globosd 
J . cylindricall 

31. Asci major axis <dimt:nsion>/ 
micron/ 

32. Asci minor ~is <dimension>/ 
micro I\/ 

33. Asci number of spores per ascus <at 
maturity>/ 

34. Asci <spore anangemenl>l 
I. irregularly clustered/ 
2. ~gulariy clustctedl 

J!i . Asci iodine reaccion <in Melur's 
reagent>/ 
I. yellow/ 
2. orangel 
3. blue only near ascus apex/ 
4. diffusely green or blue over most of 
..cu>i 

36. Asci color in KOHl 
I. hyalinc/ 
2. brown/ 

37. Spores <shape>/ 
I. fusoidl 
2. cylindricl 
3. ellipsoid/ 
4. subglobosel 
.s. globose/ 

38. Spores major axis <lenght excludin& 
omamentaaion in 4-sporc asci>/ 
micrometer lenghtl 

39. Spores minor axis <knght excludina 
omamentalion in 4-spore asci>l 
micrometer lenghtl 

40. Spores color <a1 maiUrity>l 
I. yellow/ 
2. paJ~brownl 
3. medium brown/ 
4. dart brown/ 
S. neatly opaqucJ 

41 . Spaces <omamentacion 31 maturity>/ 
I . spines/ 
2. reticulalionl 

42. Spores ornamentation l~ngthl 
micron/ 

43. Spores mesh width <omamentalion>l 
micron/ 

44. Spores number or meshes alons the majOf 
IUi is <ornamentation>/ 

Distribution 
4S. HabhaLI 

l. tempentel 
2. bo...V 
) . tropical/ 
4. subalpincJ 
5. subanicl 
6. dese.v 

46. Putative plant host/ 
I.Qu=u" 
2.Corylusl 
J . Oslrya/ 
4. Carpinusl 
s. Tilial 
6. Populusf 
7. Salix/ 
8. Ainusl 
9. Fagus/ 
10 . Castaneaf 
II . Cistusf 
12. Pinus/ 
IJ . Cc:drusf 
14. Abies/ 

DNA polymorphism 
47. ITS reuriction pattern with EcoRV 

I. S(). IOObpl 
2. 200-250 bpi 
) . 25().300bpl 
4. JOO.JSObpl 

' · 400450 bpi 



6. 5S0.600bpl 
7 . ~650bpl 

8. 6S0-700""' 
48. n'S restriction pauern with SphU 

I, less than .SO bpi 
2. SO.IOObp/ 
3. 100.150bpl 
4. 2(1().250 bpi 
5. 25().300bpl 
6. )(1().350bpl 
7. lS0-400 bpl 
8. 900-950 bpi 

49, ITS restriction panc:m with HindU 
I. leu than 50 bpi 
2. SO.IOObp/ 
l . 100. 150bpl 
4. JOO.l50 bpi 
5. )5().4(10 bpi 
6. 400450bpl 
7. 5()0.550 bpi 
8. 550.600bpl 

50. DNA sequence 10 of the rTSI ·5.8S­
ITS2 reg.ionsl 

MJcorrhiT.Il~ morpholoiJ 
51. Mycorrtlime cmanling hyphae/ 

I. absenll 
2. nmJ 
) . abundant covering the rooW 

52. Mycorrhlzae anatomy of emanating 
hyphae: damps <pruence>l 
I . absent/ 
2. preoenll 

53. Mycorrhiuc: color of emanating 
hyphool 
l . hyalind 
2. braun/ 
J. black/ 

$4. Mycorrhizae color of very tip/ 
!.white/ 
2. whitishl 
l. ~llow/ 
4. orange/ 
.s. reddish/ 
6. ochre. ~llowish bro"''tll 
1. greyish/ 
8. violet/ 
9. greenish/ 
10. brownl 
II. bl ock/ 

55. Myconhizae color of older part.sl 
l. whhcl 
2. whilish/ 

3. yellow/ 
4 . orange/ 
.s. reddish/ 
6. odlre, yellowish brown/ 
7. greyjshl 
8. violet/ 
9. greenish/ 
10. brown/ 
II . black/ 

56. Myoorrhizae cystidia <prescnce>l 
I . absent/ 
2. ptt:Sentl 

51. Mycorrhiz.ae <cystidia shape>/ 
I. needle like/ 
2. wolly/ 

58. Mycorrhizae color <cystidia>l 
I . hyalind 
2. pale yellow/ 
) . och«< 
4. brown/ 

59. Mycorrhizae intercalalc swelling 
<Cystidia. presence>~ 
I. absent/ 
2. preoenll 

60. Mycontlizae ramification <cystidia, 
~ 
1. absent/ 
2. present/ 

61. Mycorrhizae <cystidia ramification 
ff<qUen=i 
l . rve<lessthain l~ofcystidia>l 
2. abundant <mare tha in IQCA. of 
cystidia>l 

15 

62. Myoonhizae <cystidia ramification type>/ 
1. monopodiall 
2. dichotomous/ 

63. Mycorrhi7M <cystidia ramification 
posh ion>/ 
1. proximaV 
2. mediaV 
3.disW/ 

64. Mycorrhiz.ae anatomy or the mantle 
<in the plan vieW>/ 
I . pseudoparenchymatus with angular 
cells/ 
2. pseudopartnchymatus with rounds 
cells/ 
3. pseudoparenchymatus with epi· 
dennoid hypha! cells " like a pu7~1e"/ 
4. plectenchinuuousl 
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APPENDIX 2. A NATURAL-LANGUAGE DESCRIPTION 
The description was automatically generated from the DELTA database using the 
CONFOR program. Natural-language descriptions of all the examined tau are available 
at the URL: http://www.trufne.org/tuherkey/nntlang.-e nglishlindex .htm. 

Tuber magnatum 
Tubu magntJtum Pico In Mtl~thtmara inauguralia d~ fungorum gtnuationt tl 

propagationt: 80( 1788) specimens uamintd: CM/-UN/80 1160-30 CM/-UN/80 
1208-34 CM/-UN/80 1208-35 CMI· UN/80 1219·36 CMI·UN/80 128944. 

Ascocarp morphology . Ascocarp subglobose or globose or lobed, orifice or cavity 
absent, 1-6(-20) em in diameter, yellow or ochre or brown or red, smooth, pcridium 
glabrous, color of spore-bearing ti ssue grey or yellow or brown (hazel) or olive, veins 
narrow and numerous. Peridium (253-)337-42 1-505(-532) micron. outermost layers 
(27-)45-78- II IH46) micron, hyaline or yellow-brown (yellowish), anatomical 
s tructure pseudoparenchimatic with roundish cells. cell tangential dime nsion (3-)9- 12-
15(-16) micron. ce ll radial dimension (3-)6-9- 12H3) micron, innermost layers ( 186-
)25 1-336-42 1(-479 ) micron, color hyaline, anatomical slructure plectenchymatic, cell 
tangentia l dimension 3-6-9(-10) micron, cell rad ial dimension 3-5-7 micron. e:ttemal 
cystidia absent. Steri le vei ns 50-160 micron. plectenchimmic. 

Asci a nd spores morphology. Asci globose. major axis (53-)6 1-69-77(-90) micron, 
minor axis (26-)42-53-64(-68) micron, number of spores per ascus 1-4 , irregularly 
clustered . 
Spores subglobose or globose, major axis (20-)22-25-28(-37) micrometer lenght. minor 
axis ( 16-)19-2 1-23(-25) micro meter lenght , color yellow or pale brown, reticulation; 
ornamentation length (2-)3-4-5(-7) micron: mesh width (6-)8- 10-12(- 16) micron; 
number ofmeshe~o along the major ax is (2-)3(-4). 

Distribution. Habitat temperate: Puuui ve plant host Quercus, or Cory Ius. or Ostrya, or 
Carpinus, or Tilia, or Populus. or Sali:t. 

DN A polymorphism. ITS restriction pattern with EcoRJ 6CX)..650 bp: SpM 250-300 bp, 
or 300-350 bp: HincJ/ less than 50 bp. or 550-600 bp; DNA sequence 10 of the ITSI -
5.8S-ITS2 regions TMAJ2509. 

Mycorrhil.ae morphology. Mycorrhiz.ae emanting hyphae absent. or rare: anatomy of 
emanating hyphae: clamps absent: color of emanating hyphae hyaline: color or very tip 
white, or whitish. or ochrt. yellowish brown; color of older parts ochre, yellowish 
brown, or brown: cystidia absent, or present: needle like: color hyaline; intercalate 
swelling absent: ramification absent: anatomy o r the mantle pseudoparenchymntus wi th 
epidermoid hypha! cells "like a pu7.zle" . 
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Suillus sa/monicolor (Frost) Hall ing is recorded for the first time from 
South Africa. based on a collection made in Mpumalanga. The material. 
which is fully described , is compared and contrasted with S. luuu.s (Fr.) 
Roussel . 

Key words: SuUJu.s salmonicolor , S. cothuf1Ul/u.s, S. pinorigidu.r, S. subluuu.s, S. 
luttu.s, Sc:Knh Africa . 

lntrodudion 

In 1998 a gathering of a slimy bolete with a prominent glutinous ring was 
collected by Dr J. Dominy, and subsequently identified as Suillu.s salmonicolor (Frost) 
Halling . a species native to North America and not previously known from South 
Africa . It represents one of the few collecttons of this species outside of the North 
Affi(rican comincn1. 

S. salmonicolor shows certain similarittes wilh S. luJtus (Fr.) Roussel, which 
also occurs in Soulh Africa. if rarely . and the 1wo taxa could be confused a1 a casual 
glance. Indeed, it will be necessary in fuiUre to exercise care when naming these sticky 
annulate Sui/Ius species associated wilh pines. even though both are fortunately edible. 
A descrip1ion follows: 

SuU/us Sillmonicolor (Frost) Halling, Mycologia 7S, 8S . 1983. 
Bolttus salmonicolor Frost , Bull . Buffalo Soc. Nat. Sci. 2, 100, 1874. 
Bolttus sublurtus Peck, Bull. N.Y. State Museum 1(2), 62, 1887. 
Sui/Ius subluttus (Peck) Snell , in Slipp & Snell Lloydia, 7, 34, 1944. 
Suillus c01hunuuus Sing .• Farlowia 2, 261 , 1945. 
Sui/Ius pinorigidus Snell & Dick. Mycologia. 48. 304. 1956. 

Pi&eus S-8 em diam. , campanulate. becoming convex. surface viscid, ini1ially 
yellowish cream , densely marked with innate , radialing, rivu lose dark-brown lines: 
youngesc specimens wilh a general purplish tint, but purple tints not visible in older 
fruit -bodies. Pores dark yellow-brown, some1i mes with olive tint. Tubes to II mm 
long. concolorous wilh the pores. Stipe 60-90 mm long. tapering strongly 10 a pointed 
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base. 10-12 mm broad a1 the apex, 10 4 mm broad at the base. pallid , blue-grey with 
blackish dots above the ring: yellow-brown below the ring, and also ornamented with 
black dots , and at the extreme base with yellow mycelium. Annulus well deve loped at 
about the mid portion of the Stipe, shini ng translucent, olive-green. glutinous. rupturing 
at the Stipe. before rupturing a1 1he pileal margin . and rolling up to form a lhick , white 
rim (well shown in Smith (1985) and by Lincoff (198 1): later rupiUring also at pileal 
margin. and collapsing on to the stipe, as a broad , adpressed baod (not forming a 
spreading membranous ring) . Flesb pale olivaceous yellow in pileus, ochre-brown in 
Stipe . and bright ochre-yellow at extreme base of stipe. In older specimens flesh in 
pileus up to 15mm thick , dirty-cream. No bluing in the cut flesh or on handling . 
Cuticle or pileus of repent, gelatinized. indistinct. hyali ne hyphae. permeated by 
aburw:lam. refractive. oleiferous elementS. which are branched , vermiform arK! with 
ye llowish content. 4.0·6.6 I-'m d. Hyphae of pi leal context lacking clamp-connections 
and to 20"'m d. Tube trama regular. of thin-walled, hyaline hyphae. lacking clamp­
connect ions , 3.0-5.0 (6 .6) "'m d .• oleiferous hyphae few . Hyphae or stipftipellis of 
thin-walled. hyaline. parallel hyphae , 3.0-6.6 pm d. and very few oleiferous hyphae. 
Glandular dots on stipe above the annulus. comprising elongated clavate, or 
subcapitate , rarely subcylindric or fusoid elements. with thin or distinct walls. and 
appearing hyal ine to subhyaline: these elements 50-66 pm long. and 7.5-13.0 pm wide 
at the apex . Basida 16- 18 x 6.0-7.0pm. thin-walled. hya line. 4 spored. Spores 7.0-
8.2 x 2. 75·3.0 J.lffi , brown. boletoki in shape. 

In pine fores1. Mpumalanga, between Sabie and White Ri ver. at the Wilklip 
Dam . Dr Johan Duminy. February 1998. PRUM 4730 

Distribution in South Africa: 
Known only from the above collection. 

General Distribution: 
Sui/Ius salmonicolor is widespread in North America and according to Both 

(1993) (writing of Boletus subluuusJ it is found from Quebec and Nova Scotia soulh to 
North Carolina. west to Michigan . his also recorded from Mexico: Garcia & Castillo 
(1981} as S. subluteus: Cappe llo, S & Cifuetes. J (1982) as S. cothumatus var. 
hitm10lis: Laferriere & Gilben.son (1992) asS. pinorigidu.s. 

In the Old World S. salmonicolor is known to occur in Eastern Asia: Former 
Sovie1 Union: Kamchatka (Kalamees & Vaasma. 1981 asS. sublu.ttus): Lake Baikal 
(Nezdojminogo 1973. as S. subtuuu.s): Barguzin Mountain Range (Neulojminogo. 
1971, asS. subluttus). Eastern Himalayas and Tibet (Wang & Zang, 1983: Zang, 
1986. asS. sublwtus). Taiwan: (Chen , 1987 as S. sublu.ttu.s). Philippi~ Islands 
(Watling 1995 asS. cothunu:uus) . Europe : Finland (Engel. 1996 asS. cothurnatus 
var. hitmolis). 
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Figs. I. a..c . Suillu.s salmonico/Qr. a. Spores . b. Basidia. c. Elements comprising 
glandular dots on stipe. 

Discussion: 

Until Halling ( 1983) demonstrated that the oldest avai lable epithet for this bolete 
was B. salmonicolor Frost. it tw::l , hitherto. been widel y discussed in the lireraiUre 
under the rather appropriate name S. subluttu.s (Peck) Snell . However. Halting (I.e.) 
lectotypif.ed B. salmonicolor by a Frost specimen (No. 3213) in the Pringle 
Herbarium, University of Vermont, Burlingham, U.S.A .. and provided a full account 
of the microscopic characters of th is material. As a result he proposed the transfer of 
Frost's species to Sui/Ius as S. salmonicolor (Frost) Halling • a species which he 
succinctly characterized as viscid with salmon ochraceous colours . 

In South Africa S. salmonicolor could only be confused wi th S. /Uitu.s (L.: Fr.) 
S.F. Gray . However, the fruit -bodies of these two taxa have a quite different aspect. 
Frui1-bodies or S. Jurtus are robust to s1oc:ky, with a ralher stOut cylindrical. to slightl y 
clavale Stipe, up 10 3cm d .. while the frui1-bodies Of S. Salmonico/or are less robust, 
with a propouionately much taller and narrower stipe. The nipe or S. lweu.s is cylindric 
to clavate and rather stout. while lhat or S. salmonicolor is proportionally tall and 
narrow, and frequemly tapered 10 a pointed base: . Further , the surface of the Stipe in 
S. luttus has glandular dots for the most part conspicuously developed above the 
annulus, while in S. salmonico/or the glandular dots are oompK:uous throughout the 
length of the Stipe. 
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The colour of the pileus also differs considerably. In S. Jurtus the pileus is 
usually dark chestnut-brown or sepia, with a virgate appearance, and sometimes 
develops a violaceous tint. The pileus of S. salmonicolor is altogether paler. more 
ye llowish and varies from salmon ochraceous (Halling 1983) at least when young. to 
yellowish or yellowish brown, and in age to dingy yellow-brown, with a tendency to 
develop olive tims , and to become virgate. 

The annulus of the two species is also distinctive. In S. lurtu.r it ruptures from 
the margin of the pileus and forms a striking horizontal. membranous ring. By contrast 
in S. salmonicolor the annulus often ruptures from the Stipe before tearing away from 
the pi leal margin. with the result that the free edge of the annulus rolls up and forms 
a tllick white rim adjacent to lhe stipe (well shown in Smith 1963 , No SO; Smith&. 
Smith 1985, No 64.) while still attached to the margin of the pileus: the annulus then 
appearing funnel ·shaped. Finally, when rupture occurs at both stipe and pi leal margin . 
the annulus collapses on to the stipe as a broad band. This type of rupturing of the 
annulus is never observed in S. futtus. 

There is also a difference in colour of the flesh between S. Jurtu.s and S. 
salmonicolor. In the former it is viMually white throughout . whi le in S. salmonicolor 
it is pale yellow to pale orange·yellow. changing in the stem base to yellow-brown or 
bright ochre-yellow. 

Confusion with Sui/Jus granulatus (L.: Fr.)O. Kuntze alld S. bovinus (L. : Fr.)O. 
Kuntze and S. bdlinii ( lnz.) Watling - the only other members of the genus Sui/Ius 
Micheli ex S.F. Gray occurring in South Africa - shou ld not pose a problem , since 
these taxa lack an annulus . 

S. salmonico/or occurs in association with various species of Pinus. with which 
it no doubt forms a mycoiThiz.al relationship: 2 ·, 3 -. and 5- needled pines have all 
been cited as associates of this bolete. In North America S. salmonicolor has been 
found growing with Pinus australis, P. banksiana, P. palu.stris, P. rainosa, P rigida. 
P. srrobus and P. ratda but this list does not pretend to be exhaust ive. In Kamchatka 
it has been found in association with P. pumita. whi le in the Philippine lslaod.s it occurs 
with P. ktsiya. 

While there are extensive plantations of various pines in South Africa , there are 
no native species. and it therefore seems reasonable to assume that S. salmonicolor is 
an exotic species which has been introduced, possibly fairly recently. into South Africa. 

Illustrations: 

Illustrations of S. salmonico/or include the following : Grund. D. W. & 
Harrison, A.K. (1976) PI 61 as G. subluuus: Lincoff, G.H. (1981) No. 37 as S. 
sub/UJtus: Smith. A.H. (1963) No 50 asS. subluteus: Smith, A. H. &:. Thiers. H. (1964) 
Pl. 28 asS. sublurtu.r; Smith , A. H. & Thiers, H. (1971) Pl21 asS. sublur~us : Slltll , 
W. H. & Dick. E. A. (1970) Pl. 18 asS. subluttus: Pl. 19 asS. pinorigidus. 
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ABSTRACT: An annotaicd list or publications n:laling 10 fungi or New Caledonia is 
presented. Over two hundreds litJes '"ere retrieved. starting from the year 184.5. 
Interestingly more public:atioos \II'Crt issued from the start of the new European 
settlement in 18.S3 up to the first World War, than for the period between the IWO 
World Wars. For lhe Iauer only four titles could be located. 

Before the first Wortd War, Patouillard from the Paris Museum c:onlributed 
much to our knowledge of the higher fungi of this island. After 1945, a series of papers 
of phytopathological interest were succ:c:s.sively published by resident specialists such 
as Dadaru. Bugnieourt. Huguenin and final ly KOhler and PeUegrin. For lhe same 
period. pure taxonomic studies were undertaken by visiting mycologists such as Hcim. 
Horak and Mouchaa:a 

In comparison to information accumulated on the higher pJants of New 
Caledonia. present knowledge of ilS fungi is definitely limited, 

K£Y WORDS: fungi. New Caledonia. dcxumentation, taxonomy, phytopathology 

INTRODUCJlON 

Recent intCftSI in fung.i of New Caledonia bas resulled in the publication of a 
series of papers on the island 's mycobiota Information on ascomycetes based on 
material colloctcd in New Caledonia was summati:zed by Mouchacca ( 1998). An 
updated annotalod check-list of holobasidiomyc:etes reported from New caledonia was 
published by Horak & Mouchaoca ( 1998); lhe liSl inlegrllles observations reponed 
since the SWt of the bolankal e.xploration by d'Entrecasteaux in 1793. Mouchacca ct. 
Horak ( 1999) prepared a similar list for rusts and smuts based on specimens kept in the 
small New Caledonian hc::rba.rium. A similar document on reported deuteromycetes is 
under preparation by Mouchaoca & McKenzie. FinaUy. Elix & McCanhy (1998) 
produced a document on the distribution of lichens in 33 island groups and isolated 
islands (including New caledonia and its dcpcndancies) of the South Pacific regiort 

A generaJ account on the island 's mycological history awaits preparatiort 
Some aspects of lh.is history were provided. however, in the papers focusing on 
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panicular wonomic fungal groups. The present contribution is a continuation of 
previous work Wldcrtaken to critically assess infornwion on the biodiversity of lhe 
fungi in New Caledonia. It brings together aJJ available titles published since the 
establishment of European settlement in the area in 1853. Contents of the papers either 
concern only New Caledonia and its dependancies. or include information relevant to 
this island. 

TITLES RETRIEVED 

All publications retrieved are fuJiy referenced with aulhor's name (s), title. 
date and place of publication and page numbers. Many an: also accompanied by a shon 
descriptive annotation. For papers introducing fungi then considered as being new to 
science, binomials of the relevant taxa an: specified. 

Journal titles are abbreviated according to B·P·HIS (Botanico-Periodicum­
Huntianwn/Supplementwn Hunt Institute for Botanical Documentation, Pittsburgh. 
199 1). Citation of fungal author's names follows Brununit &. Powell (1992). ln the 
text. only one abbreviation is introduced: New CaJedonia: NC. 

AMIR H. & PINEAU R., 1998. Effects of metals on lllc germination and growth of 
fungal isolates from New Caledonian ultramafic soils. Soil Bioi. Biochern. 30: 2043-
2054. 
According to the aulhors.. a tugher degree of tolerance to some heavy metal cations 
characteristic of New Caledonian ultramafic soils could explain the absence of few 
fungal genera in cultivated soils of lhis island. 

ANONYMOUS, 1952. Current Research ln the Soulh Pacific in the field of economic 
development. Soulh Pacific Commission, Noumea. Technical Paper No. 29, 82 p. 
Provides infonnalion on several items of phytopathological interest for the islands of 
NC and New Hebrides (now Vanuatu). For NC. diseases considered are dry rot of 
coffee, black rot of cabbage. and collar rot and rapid decay of oranges. 

ANONYMOUS. 1954. Phytopathologic - Courrier des Chercheurs de !'Office de Ia 
Recherche Scienlifique d'Outre-Mer. ORSTOM. Paris 8: 159-186. 
Includes a report by F. Bugnicourt on a new disease of uro plants imported from 
New Hebrides and grown on the east coast of NC. The causal agent proved to be 
Pythium lrngulare. Another report by R. Dadant focuses on infection of Coffeo 
orobico by rust. Hemileia vastotrir and thread-blight of coconut palms by Corlicium 
penicillotum. 

ANOI<YMOUS, 1954. Congr<s de Ia protection des vtgctaux et de leurs produits sous 
les climats chauds. (Congress on the protection of plants and their products in hot 
climates),'Marscille. Institut Fl"aff¥Us d'Outre-Mcr (2 1-25 septcmbrc 1954), 543 p. 
F. Bugnicourt (pp. 235-239) presented his list of parasitic fungi of cultivated plants in 
NC. 

BATISTA A.C .• BEZZERA J.L, BARROS T.T. & LEAL F.B., 1970. SCbre un novo 
gCnero de Microthyriaceae da Nova CalodOnia. Publ. Univ. Recife lnst Micol. 637: 
1· 11. 
Protologue of Vizellopsl.r grev/1/eoe gen. nov., sp. nov. 

BEZZERA J.L .• BARROS T.T. & LEAL F.B .. 1970. flugueninia. un nOvo gCnero da 
familiaMicrothyrlnceae. Publ . Univ. Recife lnst. Micol . 643: 1-11. 
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Diagt1osis of Hugueninla freycinetlne gen. nov. & sp. nov., dedicated to the 
phytopathologist B. Huguenin who communicated the: described material from NC. 

BLANDEAU J. , 1911. Hemilelo. Revue Agric:ole de la Chambrc d'AgricuJtwe de Ia 
Nouvclle-CalCdonic. octobrc 1911, pp. 17·19. 
Reports on the first record of this coffee rust in NC. 

BOCCAS B .• 1983. Etude des Fusarium parn.sites du mars et des mycotoxines 
fusarienncs en Nouvclle-CaJCdonk Compte rendu de premiere ann6e de recherche 
CORDET (projel C 78). 6 p. 
A preliminary note on the prevalence of Fusarium moniliforme on mai1...e grains used 
for feeding horses. 

BOCCAS B., KOHLER F. & PELLEGRJN F., 1983. Hemllela vastatrix and New 
Caledonia. IVlh lnlemaliooal Congn:ss of Plan! Palhology. Melbourne. Seplembcr 
1983. poster abstrnct. 
Reports on the spread of the disease in rdation to the ongoing inleresl in coffee 
production in NC. 

BOCCAS B.. KOHLER F. & PELLEGRJN F.. 1985. Lcs ra= physiologiquc:s 
d'llemileia I'OSintrlx en Nouvelle-Cal6donic et a Vanuatu. eare. Cacao, 1'he 29: 177· 
182. 
Urediniospore samples were inoculated onto clones of Coffea orahica and three 
virulence faccoB were identified in NC but only one in Vanuatu. 

BOCCAS B .. PELLEGRJN F .• KOHLER F .. HAMEURT J .• KONGOULEUX J. . 
LAURENT D .• DOMENECH J. & STACHURSKI F .. 1985. La fusariose du mars cl 
les mycoroxines fusariennes en Nouvelle..(;aledonie. Rapport pour Ia CORDET sur 
lc:s n:cherdlc:s effcctutcs en 1982. 1983. 1984 (projel C 78). 31 p. (lcc:hnical report). 

BOCCAS B .• PELLEGRJN F .. KOHLER F. & KONGOULEUX J .. 1986. La fusariose 
du mars en Nouvelle-Caledonie. Con\-'Cntion ORSTOM-CEE. Rapport du Service de 
Phytopalhologie. Oocumcnl Cc:nm: ORSTOM Nou- (lcc:hnical r<port). 19 p. 
A preliminary note on the: pn:valencc of Fuso.rlum moniliform~ on maize grains used 
for feeding horses. 

BOCCAS B .. PELLEGRJN F .. KOHLER F .. SEIVERT B. & PILACKJ A .• 1984. La 
rouille omngCe du cafCier Arnbica en Nouvclle-Cal6donk 2. Essais de contrille 
chimique. care!. Cacao. The 28: 203-208. 
Conveys data from field chemical control measures for reducing rust infoction. 

BOCCAS B .• SEIVERT B .. PELLEGRJN F. & KOHLER F .• 1981. La rouille orangec 
du cafCicr en Nouvellc.Cal6donie. Service de Phytopathologic. Document Centre 
ORSTOM Noo- (lcc:hnical r<port). 32 p. 

BOCCAS B .• SEIVERT B .. PELLEGRJN F. & KOHLER F .. 1981. La rouille orangec 
du cafCier Arabica en Nouvclle...Cal6donie. Rapport sur les recherches epidCmio­
logiques et gc!nCtiques en 1980. Rapport du Service de Phytopalbologic et Direction 
des Services Rurnux. Oocumem Cc:nm: ORSTOM Noo- (u:chnical r<pon). 70 p. 
H~milela vostatrix on Coifoa arabica. 

BOlDIN J., LANQUETIN P. & MacK.EE H.S .. 1986. Varnrla rosultnta (Basidio­
mycete, Lachnocladiaccac:), nouveUeespb:e n6>-cal6donienne. Windahlia 16: 81-84. 

BOOTH C. & SHAW D.E .. I 967. Anthostom~lla fwslspora sp. nov. and A. cyllndro­
sporo sp. nov. on Cocos nwcifora. Papua and New Guinea Agricultural Journal 19: 
94-98. 
Reports on Lhe presence in NC of the new ascomycete Anthostomella cyllndro.rporo 
described from material collected in New Guinea. 
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BOUCARON C .. KOHLER F .• MICOLAU E .. MORCHOINE C., NANDRIS D. & 
PELLEGRIN F.. 1992. Amelioration phytosanitaire de la cuJtl.ltt du mais en 
Nouvelle..caJCdonie. Rappon CORDET (technical report), 28 p. 
Discusses lrials to select new varieties of com resistant to Fusarium monllljorme and 
three rust diseases prevalent in the island. 

BRAUN U .. MOUCHACCA J. & McKENZIE E.H.C .• 1999. Cerrosporoid hypho­
mycetes from New Caledonia and some other South Pacific islands. New Zealand J. 
Bol. 37; 297-327. 
A taxonomic revision of collected members of this group in the area. 

BRESfNSKY A. &. BINDER M .• 1998. Uratiomyus nom. nov. fbr eine bislang nicht 
gilltig beschric:bc:ne Ganung dcr Strophariaceae (Agaricales) aus Neukaledonien. Z. 
Mykol. 64 : 79-82. 
The new name Leraliomyces Brcsinsky &. Binder is proposed for lhe invalid U Rada 
Pat. 1907. New combinations are established for the four known taxa of the genus. 

BUGNICOURT F .. 1949. Les esp(ces du genre Cunoularia isol6es des semences de 
ri1- Vllth Pacific lntemalional Scientific Congress in Auckland (2..S February 1949) 
and Christchwcb (16-22 February 1949), New Zealand. Lecture absuacl. 
Distribution of severaJ Cun~J~Iarla species in rice grains grown in the Sooth Pacific 
region and Vietnam. F. Bugnicoun spent several years in Viemam before arriving in 
NC (see Mouchacca. 1997). 

BUGNICOURT F., 1950. Les esp0ccs du genre CuMIIario isol6es des semenccs de 
riz. Rev. Gen. Bot 57; 6S-77. 
Provides frequencies of occurreoces of five Curvulario species on rice grains grown 
in Vietnam and in Lhe South Pacific. Only Curvularia luna/a was detected on samples 
from NC with C oryzae and C unclnulo proposed as new species. 

BUGNICOURT F., 1950. Sur tme methode de contamination artificielle. Son 
application pour la rochc:rche d'arbres rCststanlS a certaines maladies cryptogamiques. 
Rev. Gen. Bot. 57; IS7-167. 
A method is described for testing the resistance of trees to fungal diseases. II was fll'St 
applied in Vietnam then in NC for testing Robusta coffee tn:es against a species of 
Thielaviopsls rcoently observed to cause a typical hadromycosis. 

BUGNICOURT F .. 1951. Mycoflore des scmcnces du riz.. In 'ConfCn::nce Phyto­
sanitaire du Pacifique Sud. Suva. Fidji (2-11 avril 195 I)'. Rapport de Ia Conference 
sur Ia Quarantaine Vc!getale et AnimaJe, Suva. Fidji. avri l 1951. Commission du 
Pacifique Sud. Noumea. Rappon Technique No. 9. 5 p. 
Considers fungi observed on rice grains grown in several islands in the area 

BUGNICOURT F .. 1952. Note sur Ia mycoflore des semena:s de riz daru les territoires 
du Pacifique Sud. Rev. Mycol . (SupplCment Colonial) 17: 26-29. 
Reports on the occurrence of 20 different species of fungi oo rice seeds from the Fiji 
Islands. NC. Dutch New Guinea. Tahiti, Hawaiian Islands and Australia 

BUGNICOURT F .. 1952. Note on the mycoOora of rice seed in the territories of the 
South Pacific Commission. South Pacific Conunission, NoUillCa. Technical Paper No. 
21 , s p. 
An English translation of the previous publication. 

BUGNICOURT F .• 1952. Une espCce fusaricnnc nouvelle, parasi te du riz. Rev. Gen. 
Bot. 59: 13·18. 
Rice grains grown by the dry culture tcclmique in NC "''ere affecccd by Fusarium 
onnuloJum sp. nov. 
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BUGNICOURT F., I 9l2 . Conlribution A rttudc systematique de deux mia<>my~es 
parasites du riz. Rev. Gen. Bot 59: 413-420. 
Details the distribution of Trlchoconis padwickll and Helicoceras oryzil on rice in 
Vietnam and the South PacifiC. 

BUGNICOURT F., 19l4. Champignons parasites des plantes cultivees en Nouvelle­
CaJCdonie. In 'Congrts de Ia protection des veg&wc et de Jeun produits sous les 
eli mats chauds (21 -24 scptembre 19l4)'. lnstitut F~s d'Ouu.-Mer. Manieille. pp. 
23l-239. 
The author introduced his first list of parasitic fungi of cultivated plants in NC. 

BUGNICOURT F .. 1955. Deux espCces nouvelles d 'H~Iminthosporlum iso16es de 
semenc:es du riz.. Rev. Gen. Bot. 61: 238-243. 
Two new species of Helminthosporiwm occurring in rice grain i.n the South Pacific 
region are described but without a Latin diagnosis: H. hawo/ltfU/t and H. ovstra­
llmse: both wtre later recorded in NC. 

BUGNICOURT F .. 19l6. Champignons parasites de plantes cultivees en Nouvelle­
CaJCdonie. lnstitut F~s d'Ooeanie. ORSTOM. NOUlllOa. 23 p. 
An elaborate lisa of diseases of economic importance prepared on the fungal and on a 
~hase. 

BUGNICOURT F .. 19l8. Sur une maladie du mats. Revue Agricole de Ia Nouvelle­
CaJCdonie, 9 (Nos. 10- 12, octobre-novembre), pp. 1-l. 
Maize grains grown in NC were found to be infected by Fu.sarlum monilifonne and 
F.gramiMt:U1Jm. 

BUGNICOURT F .. 19l8. Contribution A rttudc de C/rxk>sporium coloca.Oa< Sawada. 
Rev. Mycol. 23: 233-236. 
In NC the fungus is frequently present in plantings of Colocasia anllquorum where il 
produces a foliar disease. 

BUGNICOURT F .. COHIC F. /! DADANTR., 19ll. Catalogue des parasites animaux 
et V'Cg6taux des plantes cultiv6cs de NouveUe...caltdonic. lnstitut F~s d'()oWtie, 
OR.STOM. Noumea, I 20 p. 
A serious attempt to produce a catalogue listing the principal plant and animal 
parasites or cultivated plants in NC with information on incidence and economic 
importance. 

BUGNlCOURT F. It MARTY J .• I 961. Champignons parasites des plantes cultivees 
en Nouvelle-Cai6:Sonie. Labonlloire de Phytopathologic. lnstitUl F~s d'Oc:eanie. 
ORSTOM. Nournb. lmprimerie Nouvelle D. Tardieu, 20 p. 
This list includes a OOst index (102 species) and a list or 183 pathogenic fungi . 

COMBES R.. 19l2. Expose des a<Uvilts de I'Otlice de Ia Rochen:he Scientifique 
d'Ouue-Merpourlesannees 1946-1949-1950. OR.STOM. Paris, 71 p. 
For NC this repon discusses the rocent achievements of the plant pathological 
laboratory at the lnstitUl F~ d'Orc:bnie in Nou~: presents a preliminary list of 
crop diseases. outlines methods of growing better crops and controlling mseases. The 
activities of the new local consultative epidemic committee are also reviewed. 

COOKE M.C .• 1887. Austrlllasian Fungi . Grevillea 16: 30-33. 
Protologue of Agaricus (Lepiola) ~cllinodtrmatus. 

CRJE L., 1874. Sw- une alteration pathologique des feuilles de 1'/onidium austro-­
coledonlcum VieiU. J. Pharm. Chim., ~r. lV. 19: 113·114. 
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Reports the presence of S~ptorlo chatiniana sp. nov. on plant material colloctcd by 
Vicillatd and maintained in the Paris Museum. Dedicated to M Chatin, then director 
of the ' Ecole SupCrieu.re de Phannacie de Paris'. 

CR.lE L .. 1874. Coup d'oeil sur Ia vCg~tion fongine de ta Nouvelle-Ca!Cdonie. Bull. 
Soc. Lirut Normandie 8: 442-451. 
A review of the then available infomlation oo NC fungi extended with the author's 
observations from his examination of original plant rnateria.J. Includes the protologue 
of Rhyrlsma austro-ca/edonicum. 

CRIE L .. 1878. Recherches surles DepazCes. Ann. Sci. Nal. sCr. VI, Botanjque 7: 5-
60. 
In this thesis memoir the author reviews current knowledge on known species of 

c~~ai:~ ~~op;;:::::.~~nf~eurs~0~a~::=~~=~CCompc. 
Rend. Hebd. SCanoes Acad. Sci.. Pari~ str. I. 89: 994-995. 
A report on severn! fungi observed on plant material from NC in the Paris Museum. 
Refers to ttis earlier proposal of Depozea australi.f and briefly in1roduces the new 
taxa Phomo eugeniDrllm (on leaves of Eugenia sp.), Pestalozzia austro-ca/edonlcum 
and Phyllosticlo apicu/atum (on leaves of CMsalplnea sp.). 

As indicated by Mouchacca ( 1998). Crie made no attempt to segregate 
materia] of the fungi he proposed as new from the plant specimens scannc:d at the 
Paris Museum. So annotations by Crie on rtlevant plant sheets should be studied for 
type material rctrc:ival. 

DAD ANT R. . 19SO. La dC:fense des couches a semis des cultures marak hCrcs oontrt Ia 
' fonte de semis' eo Nouvclle-Cal6donie. Revue Ag.ricole de Ia Nou,·elle-CalCdonie. 
N. S .. I (Nos. 3-4. maJ1i-<lvril). pp. 4-S. 
A n01c for market growers of damping-ofT diseases of seedHng.s. 

DADANT R. , 1950. Prtmiers prindpes de June conii'C lcs maladies des pommes de 
terre. Revue Agrioolc de Ia Nouvelle-Calatonic. N. S., I (Nos. 5-6, mai·juin}, pp. 7· 
8. 
A popular note on oonlrOI measures for fungal and otha diseases or potatoes. 

DAD ANT R., 1950. Au sujet de Ia maladie du Black-rot des choux. Revue Agricole de 
Ia Nouvclle-CaJMortic. N. S .• I (Nos. 9·10. sepccmbre~obre) , pp. 13·14. 
A popular note on this cabbage black·rot disease. 

DADAtrr R.. 19SO. Sur WlC nouvelle maladie du Coffea robustn en Nouvelle· 
Calc!donic. Rev. Gen. Bot. ~7: 168-167. 
Robust.a coffee in NC is affected by a fungus disease leading to death of lhe tree. The 
fungus belongs to t.he genus Thielaviopsis and following the author ·u it should prove 
to be a new species, the name T. neoca/edonine could be selected '. The hyphomycete 
was later renamed Cha/ara neocnledonlae (sec KifTer &. Delon. 1983), 

DAD ANT R .. 1952. Sur deux maladies des c:afCiers. Revue Agrioole de la Nouvelle· 
Cal6donic. 3 (Nos. 1·2, janvier·fevrier), pp. 4·5. 
Conveys infonnation on two fungal diseases of local coffee trees induced by Ustullna 
zonata and a dcmatiaceous hyphomycetc for which the invalidly published binomial 
Thlelaviopsls neocaledonlae was proposed. 

DAOANT R.. 1952. Un moyen pratique de luttc. oontre !'Oidium des melons. Revue 
Agricole de Ia Nouvello-CaJ6:Sonie 3 (Nos. 34 , mars..avril). pp. 4·5. 
ConlrOI measures against Oidium erysiphoides infecting melons. 'This Oidium is now 
regarded as a nom. amb. (Braun. 1995). Erysiphe polygoni and Sphaf!rotheca 
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fu/iginea are actual ly commonly encountered on melons in NC (see Kohler & 
Pellegrin. 1992), 

DADA}I(f R .. 1953. Contribution a J'Ctudc de Oospora citri.aurantli Ferraris. parasite 
des agrumes en Nouvc:lle-CaiCdonie. Rev. Pathol. VCg. Entornol. Agric. France 32: 
87-92. 
Reports on the severe economic losses due to lhc rotting of citrus fruits by this fungus 
following skin puntures caused by insects. Acx:ording to Braun (1995), the cited 
binomial does not represent a powdery mildew. II is not reported by Kohler & 
Pellegrin (1992). 

DADANT R.. 1953. Corlicium penicil/alum Petcb. 11tread blight du coc:otjer. Rev. 
Mycol., SuppiCment Colonial 18: 14. 
A descriptive sheet of the parasite and problems induced in the South Pacific region. 

DADANT R.. 1954. Lc cafCier en Nouvelle-CaiCdonic:. ses maladies. Agron. Trop, 
(Noge nt-sur-Mame) 9: 49-58. 
Reviews coffee diseases (mainly Arnbica and Robusta) of fungal origin or resulting 
from physiologicaJ disorders. 

DADANT R .. 1955. Une maladic du Taro en Nouvelle~Ca!Cdortic . Ani del VI 
Congresso lntemazionale di Microbiologia, Roma, 6-12 September 1953. vol. 5. 
Session No. 14. pp. 250-257. 
Discusses the history. c:pidemiology and control measures of a new disease of taro 
imported with plants from New Hebrides. The causal agent is described as Pythium 
irregulart var. neocoledonico, var. nov. but wilhout a Latin diagnosis. 1be starus of 
the variery was no« re-assessed in the relevant monograph by Plaats-Niterink ( 1981). 

DESJARDIN D.E. & HORAK E., 1997. Marasmlus and Gloiocephala in the South 
Pacific Region: Papua New Guinea. New Caledonia. and New ZcaJand taxa. Bibl. 
Mycol. 168: 1-83. 
For NC protologucs of Marasmius aurantiobasalis var. hispidipes and M. 
ochroleucus and new records of M. pellucidus, M. amabilis and M. elalus. 

DOMENECH J.. 1982. Elude d'un foyer de leucocncCphalomacie du cheval en 
Nouvclle-CalCdonie. Rapport IEMVf (technical report). 6 p. 
Firs1 mention of an equine leucocnctphaJomalacy due to a mycotoxicosis. 

DOMENECH J.. BOCCAS B.. PELLEGRIN F.. LAURENT D.. KOIU.ER F .. 
MAGNOL J. & LAMBERT C .. 1984. Etude de la fusariose du maJs 1\ Fusarium 
monilif orme en Nouvellc-CaJCdonie et de Ia pathologic equine associCe A la leuco­
enctpha.lomalacie toxiquc. Rev. Elcv. MCd. vCt Pays trop. 37: 253·259. 
Reports on cases of this mycotoxicosis and sources of maize infection in NC. 

DOMENECH J., BOCCAS B.. PELLEGRIN F.. LAURENT D.. KOIU.ER F., 
MAGNOL J. & LAMBERT C .. 1985. Equine leukoencephalomalacia in New 
Caledonia. Austral. Veterin. J, 62: 422-423. 
A short account of the distribution of this myCOioxicosis in NC. 

DOMENECH J.. BREGEAT D. & BOCCAS B .. 1982. Les mycotoxicoses en 
pathologic animale : intCret de leur etude en Nouvelle-Caledonie. Revue d'Elevage et 
de Medecine VCterinain: de Nouvclle-Caledonie 1: 11-18. 
A review fo r local fanners on the various a.s:pcctS of animal mycotoxicoses. 

DUMBLETON L .J.. 1954. A list of planl diseases recorded in South Pacific 
Terrilories. South Pacific Commission., Noumta. New Caledonia, Technical Paper 
No. 78, 78 p. (a French translation is available). 
This useful list of parasites (including viruses) and hosts includes the cerritories in 
which they have been recorded. The bibliography contains several titles for NC. 
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DUSSERT P .. l911. Semenccs de cafl!iers ~fractaires 8 Hemileio. Revue Agricole de 
Ia Chambre d' Agricultun: de Ia Nouvclle-Cal&lonic. novcmbre 1911 . pp. 17-20. 

ELlX J.A. &. McCARTHY P.M .• 1998. CataJogue of the Lichens of the Sm11ler Pacific 
Islands. Bib!. Lichen. 70: 1·361. 
Check-list of lichens are presented for each island group and isolated islands 
including NC and its dependancies. 

FTR.MAN 1.0.. 1975. Arulotaled bibliography of sources of infonnation on plant 
disease distribution in the area of the South Pacific Commission. South Pacific 
Commission. NOUillCa. New Caledonia. Technical Paper No. 172. 23 p. 
This host List is based on Dumbleton 's list; it auemptS to include and reconcile 
information from othc:t disease reports. The bibliogrpahy contains refertnces for NC. 

FIRMAN I. D .• 197&. PlaN palhology in lhc region saved by lhc Soulh Pacific 
Commision. Rev. Pl. Palhol . 57: S.S-90. 
After an introduction this review considers plant pathology at the regional and 
national levels. early records of fungi and diseases. lists of diseases. wort on the main 
crop planls and quamntine regulations. 

FIRMAN I. D .• 1978. Bibliography of plant pathology and mycology in lhe area of the 
South Pacific Commission 1820-1916. South Pacific Commission. Technical Paper 
No. 176. 7& p. 
An extended annotated list of titles dealing with plant pathology in the area. 

FRA YSSE A., 1911. L'Hemilela vastatrlx 3 Ponbihoucrt Revue Agricolc de la 
Chambre d'Agricullurc de Ia Nouvellc-Cal6donic.juin 191 1, pp. 3-12. 
Reports the development of coffee rust in this part of NC. The author was then 
Secretary of the Agricultural Chamber in NC. A specimen of rusted coffee from 
Ponerihoucn dated 1909 is present in the ' Herb. Station Ccnlrale de Pathologic 
VCgCtale de Versailles' now lodged in PC. 

GUZMAN G. It HORAK E .. 197&. New spcx;ics of Psilocyb• from Papua New 
Guinea. New Caledonia and New Zealand. Sydowia 31: 44-54. 
Protologue of Psiloc:ybe IH!OCaledonica. 1be record of this fungus in NC was not 
reponed by Horak It Moochacca ( 199&). 

HANSFORD C. G .. 1958. A new species of Amazonia. Kew Bull. 1957: 410. 
Ama:orrla novoe-ca/edonlot! sp. nov., on plant material at the Royal Botanic Gardens. 

HARlOT P. It PATOUILLARD N .. 1903. Quelques Champignons de Ia Nouvcllc­
Cal6donie, de Ia collection du Mustum. J. Bot. (Morot) 17: 6- 15. 
1be paper deals with 84 taxa identified from specimens collected by Bernier. fonner 
CWiltor of the MusCe de Noumea. 13 proved to be new species: Daldinla cognata, 
Geoglossum (Eugeoglossvm) noumtanum. Hypoxylon neOCAitdonicum. 
Kretzschmaria scruposa. Xylario corrugata: Ganodtrma in:ru/an, Untlnus 
araucariot, Uucoporus aspuulus, Maro.smius amobllis. Po/ysnccum pusilfum. 
Stereum neocoledonicum, Trametes arotoldes and Xanthochrous bemieri. 

HElM R.. 1936. A~ sur les Cbampignons tox.iques cl comestibles des Colonies 
Fra~ises. In ' Pathologic Exotique VtlCrinaire et ComparCc: Ill.' G. Cumsson Cd. , 
pp. I-l l (Vigot Fres.: Paris Imp. G. Thane. Li~gc) . 

Includes infonnation on mOSl of the basidiomycetes earlier recorded in these 
colonies. 
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HElM R., 195 1. Notes sur Ia florc mycologique des terres du Pacifique Sud. IV. Le 
genre nc»-<:aiCdonien Le Raila Pat Rev. Mycol. 16: 154· 158. 
A modem description of Leratio nmilis based on fresh specimens collected by 
Oadant and handed to lhe author while revisiting the island after lhe 1949 Pacific 
Science Congress in ChriSichurch, New Zealand. 

HElM R. , 1951. Les champignons lwnincscents de I'OcCanie. Compt Rend. Hebd. 
SCances Acad. Sci .. Paris lJJ: 8-11. 
Reports on d1e collection during his 1949 visit to NC ofbioluminescxnt specimens of 
M)IC%na rof' /da var. lamprospora, M Ilium/nons. Porompna dtclpiens. P. 
manlpularls and a Pft urotus sp. The records of lhese taxa in NC were not reported by 
Horak & Mouchacca ( I 998). 

HElM R. 1965. Les MeioorganCs. phylum reliant Jes Bolets aux Polypores. Compt 
Rend. Hebd. seances Acad. Sci.. Paris 261: 1717-1720. 
lntnxluocs the new genus Meiorganum based on material collected in NC; the 
proposed type species M. neoca/edonicum is not described in this paper. 

HElM R . 1965. Les MeioorganCs. phylum reliant les Bolets aux Polypores. Rev. 
Mycol. 30: 307-329. 
The description or the type species Me/organum neocaledonicum sp. nov. is not 
accompanied by a Latin diagnosis. 

HElM R., 1966. Quelques Ascomy~tes remruquables V. Morilles uopicales (Pacifique 
Sud). BuU. Trimestriel Soc. Mycol. France 82: 442449. 
The new Morchella anteridiformis is introduced without a Latin diagnosis. 

HElM R.. 1966. Breves diagnose.v lotinae novitatum genericorum (2~me ~rie) . Rev. 
Mycol. 31 : 150-159. 
Latin diagnoses of Morchella anteridlformls and Meiorganum neocoledonicum. 

HElM R. 1967. Notes sur Ia flare mycologique des terres du PaCiJique Sud. V. Une 
Russuld sporesechinulo!es. Rev. Mycol. JZ: 3-11. 
Introduces Russula echinospora sp. nov. but without a Latin diagnosis. 

HElM R. . 1967. Les enigmes des u Ratio. Rev. Mycol. JZ: I I-ll. 
Debates the phylogeny of the genus basod on observations of fresh material of 
acx:epted species. 

HElM R .. 1967. Breves diognOSits /atinae novitatum generlcorum spec/fletJrUmqut 
nupcrdescriptorvm. Rev. Mycol. 31: 203-210. 
Includes a Latin diagnosis of RuSSJJia eclrinospora. 

HElM R .. 1968. Notes sur Ia flore mycologique des tcrres du Pacifique Sud Vllt. 
Nouvelles recherches sur les U Ratio Pal. Rev. Mycol. 33: 137- 154. 
Reports observations derived from the first living cultures prepared for two members 
of the genus. Also includes a description of Leratla alrovlrens sp, nov. but proposed 
without a latin diagnosis. 

HE lM R., 1968. Brews diagnCJses lalinae nov/tatum genericorum specificarumque 
nupcrekscriptorvm. 4._ sC:rie. Rev. Mycol. 33: 21 t-217. 
lnludes a Latin diagnosis of Leratin nlrovirens. 

HElM R. & PERREAU 1.. 1963. Le genre Boletellus 3 Madagascar et en Nouvelle~ 
Cal6donie, Rev. Mycol . 28: 191-199. 
Repons on a colleccion of Boletellus Manas made by R. Heim in NC in 1949. 

HENNINGS P .. 1903. Squamotubera P. Henn. gen. nov. Xylariocearum. Hedwigia 42: 
308-309. 
Squnmotubern lerotil gen. nov. &. sp. nov. is based on m.1tcrial sent by A.J. Le Ral 
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HORAK E., 1973. Ento/omo (Agaricalcs) in lndomalaya and Ausualasia. Bcih. Nova 
Hedwigia 4J: 1-352. 
Procologue of &toloma aromoticum. 

HORAK E .• 1977. Cr~tpltloflls episphoulo and rtlalcd species from the southern 
hcmispben:. Ber. Schwei1. Bot Ges. 87: 227-235. 
Descriptions of two new Cnpldotus spcc:ies from NC: C. oureus and C. hirsute/Ius. 

HORAK E.. 1978. Mycena rorlda (Fr.) Que!. and tdatcd species from lhc southern 
hentisphcre. Ber. Schweiz. Bot. Ges. 88: 2Q-29. 
Proposal of Uyuno lrrltans sp. nov. 

HORAK E., 1979. Paxi lloid Agarica.Jes in Australasia. Sydowia 32: IS4-166. 
Protologuc: of Paxll/11.1 cholyboeus. 

HORAK E .. 1980. Entoloma (Agaricales) in lndomalaya and Austr:llasia Bcih. Nova 
Hedwigia 6S: 1-352. 
For NC the following new taxa are proposed: Claudopus mlroculosus. Entolomo 
canobrunnese¥ns. E. u troordinarium, E. jloccosodentntum. £. glaucopu.f, E. 
ntocoledonicum, E. proprlum, £. rolundisporum and E. translucidum. 

HORAK E., 1980. New and rema.rtable Hymenomycetes from tropical foteSlS in 
Indonesia (Java) and Ausualasia. Sydowia JJ: 39-03. 
The following new Ul..U from NC an: introduced: Boletus {11!/'r'OUUS, B. phytoloa:«, 
Cuphocybe /tffllglneo and Uploto a/raJa. 

HORAK E .. 1981. Noccs on taxonomy and biogeography of Rozltts Karsten. Sydowia 
34: 94-108. 
Introduces Ro:itts neocoledonlca sp. nov. 

HORAK E.. 1983. Mycogcography in lhc South Pacific Region: Agaricalcs and 
Boletales. ln ' Pacific Mycogeography: a preliminary approach'. Eds. K.A Pirozynski 
& J. Walker. Austr.ll. J. Boc .. Suppl. Str. No. 10, pp. 1-41. 
Reviews known distribution of basidiomycetous taxa in the area. 

HORAK E. & MOUCHACCA J., 1998. Annolaicd check-list of New Caledonian 
Basid.iomycota. l. Holobasidiomycetes. MycOla.'<On 68: 75-129. 
Contains basic descripti\>e and taxonomic information on over three hundml taxa 
collected in NC and its depcndancies (wi lh fewer from F~h Polynesia or Samoa): 
almost one third were collected for the first time in this isJand. A state of the an 
document on these fungi for the area 

HORAK E. & WOOD A. E.. 1990. Fr. (Agaricalcs) in Ausualasia. I. Subgen. 
Myxncfum and subgen. Paramyrnclum. Sydowia 42: 88-168. 
Proposal of the following new taxa collected in NC: Cordnarius (Myxocium) 
nt~ssarius. C. neocaltdonlcusand C vt~cundus. 

HUGUENIN B., 1964. Micromycetcs du Pacifique Sud (1,.. Contribution). Parasites 
foliicoles des Pandanus. Bull Trimestriel Soc. Mycol. Frana: 80: 172-185. 
Protologues of new taxa inducing foliar diseases of Pandanus tectorius in the South 
Pacific area: Mlcrocyclus pandanl. Oxydolhis pandanl. Para.<;t/gmateo pandanl and 
Dlplococcium pandonl. 

HUGUENIN B.. 1964. MiaomyoCtes du Pacifique Sud (2- Contribution). Unc 
affoct.ion twnorale du Niaouli. Rev. Mycol. 29: 259-266. 
Description and symptoms induced by the new ascomycete Pleomas:saria melaltucot 
and its anamorph developing on swellings of Mtlaleuca f~ucoJ~ndron in NC. 

HUGUENIN B., 1965. MicromycCtes du Pacifique Sud. Ill . DtmatiCes de Nouvtllc­
CaiCdonie. Laboratoire de Phytopathologic. lnstitut F~s d'Ocbnie. ORSTOM, 
NournCa (technical report). II p. 
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HUGUENIN B.. 1965. Une melhodc: de tune contn: lc pourridie des CafCiers en 
Nou\oelle-Ca.Jc!donie. Laboratoire de Phytopathologic. ln.stitut Fran¥~-is d'Oc:eanie. 
ORSTOM. NouniCa (technical repon), II p. 

HUGUENIN B .. 1965. La pourriture radiculaire des Xanthosoma .sagittlfollum (L.) 
ScholL causte pat Pythlum irrqufare Buisman var. neocoledenica Dadant, 
Laboratoire de Phytopathologic. lnstitut F~s d'Oceanie. ORSTOM. Nou~ 
(technical rcpon). 70 p. 

HUGUENIN B .• 1965. Rappon de participation awe trnvaux de la S._ rtwtion du 
Conti It Phytosanitairc de Ia F.A.O. pour Ia ligion du S.E. Asiatique ct du Pacifique. 
Canberra. AustraHe, 26 noventbre • 2 d6cc:mbrc 1964. l..aboratoire de Phyt~ 
pathologic, lnstitut F~ d'Oc<anie. ORSTOM. Noumea (technical repon~ 17 p. 

HUGUENIN B .. 1965. Micromy~tes du Pacifique Sud (3- Comribution). (1). 
Dematic!es de Nouvelle-Cal6donie. Bull. Trimestriel Soc. Mycol. france 81 : 686· 
698. 
Protologues of new dcmatiac:eous fungi in relation to some plant diseases: 
Cercospora alphitonioe. Sune/Jo tristanlne. Slenel/ops/s Jagroeae gen. nov. &. sp, 
nov., Sumphylium xanthosom« and Bipolaris :ranthruomoe. 

HUGUENIN B .. 1965. Micromy~es du Pacifique Sud (4'- Contribution). (I) Deux 
Ascomycetes de Nouvelle-Caltdonic. BuU. Trimestricl Soc. Mycol . France 81 : 699· 
703. 
Protologues of two ascomycetes isolated from planl mal erial: 1/upotrichio erythrinae 
and Thielavia nrocaledonitnslr. the latter wiU later on be the type species of the new 
genus Isla D.Hawksw. &. Manoharachary. 

HUGUENIN B .. 196!5. MicromycCtes du Pacifique Sud. V. Urtdina.les de Nouvelle­
CaiCdonie. Laboratoire de Phytopathologic. lnstitut F~s d'Oc::bnie. ORSTOM. 
Noumea (technical rcpon). 15 p. 

HUGUENIN B .. 1965. MicromycCtes de Nouve1Je-Cal6donic. Laboratoire de Phyto­
pathologic. lnstitut Fran¥1is d'Ooeanie. ORSTOM. Nou.mb (tectutical report), 20 p. 

HUGUENIN B .. 1966. Miaomy~tes de Nouvelle-CaiCdonie. Cahiers ORSTOM, 
strieBiologie 1:61-91 . 
The list provides records of 425 species isolated in cuJture. Fungi reported belong to 
2 15 genera developing on 182 host-plants or on other subsuates. They are either new 
for NC or previously QUOied in former lists of pamsitic fungi of cultivated plants or in 
the relevant pn:liminary tochn.ital reports on the same subject. 

HUGUENIN B .• 1966. MicromycCtes du Pacifique Sud (5._ Contribution). Un:di­
nales de Nouvelle..CaJ6donic (1). Bull. Trimestriel Soc. Mycol. France 82: 248-273. 
A total of 46 rust species arc considered. Dichdrina vienottii and Ravtnol/o n~ocal~­
donl~nsis are new species. Modem descriptions of 8 other rusts are aJso included. 

HUGUENIN B .. 1967. Microfungi of New Caledonia F. A. 0. Plant Protection 
Conunission. Technical Document No. S1. 8 p. 
An enlarged copy of a similar paper published a year before. 

HUGUENIN B .• (1967) 1968. Micromytetes du Pacifique Sud (6 ... Contribution). 
Un:dinales de Nouvclle-Cal~n.ie (2). Bull. Trimestriel Soc. Mycol . France 83: 94 1-
951. 
Repons on 8 Uredinales recorded for the first Lime in NC. T'1ul:e new Puccinio are 
established: P. llfo~nsis, P. mondsfonrlum and P. thl~nsls. 

HUGUENIN B .• 1967. Note bibliographique sur les nodules mycorrhiziens des 
Podocarpaciu. l..aboratoire de Phytopathologic. Centre ORSTOM. Noumt!a 
(technical report), 12 p. 
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HUGUENIN B .. I 968. Lcs nodules mycorrhi7jens du Cnsunrina deplancMano de 
NouveUe-CaJ6ionie. Laboratoirc de Phytopathologic, Centre ORSTOM. Noun\Ca 
(technical repon). 33 p. 

HUGUENIN B., 1968. Les complexes mycorrhiziens endotrophes du CtJSJ~arlna 

deplancheana. Premiers rCsullats des etudes phC:nologiques faites nu cours des ann6es 
1967-68. Laboratoire de Phytopathologic. Centr< ORSTOM. N~ (technical 
repon). 14 p. 

HUGUENIN B.. 1969. Micromycttcs du Pacifique Sud. (',- Contribution). 
Mc:l iolinets de Nouvelle-CaJblonic:. Rev. Mycol. 34: 23-6 1. 
The fil"Sl contribution on NC Meliolinac. 25 new species or varieties are described 
"'ith records of 17 other species known from Australian, lndo-malaysian and Pacific 
myconoras. New taxa are: Amazonia geniostomotls, A. pancheriae, Asttrldlella 
melaltucae, A. schmidii. Mtliola a/bizziM-granulosoe, M. olstonioe-comptonii, M. 
o/yxiicolo, M. colpidiat. M. clroryzondroe, M. codiae, M. comptontllae, M. 
couthovioe, M. dognyensis. M. dysoxyli-nitidi, M. dysoxyll-nltldl var. minor. M. 
grtvillae-glllvrayi, Af. kisublensls var. acronychiae, M. monlisfontlum, M moutmls, 
M. nothofagl. M. osmanthl-cymosl, M. oxef'(M!, M. stenocarpl, M. tleghemopanacls 
and M. vtnezuelana vat. neocaltdonim. 

HUGUENIN B., 1969. Micromyc:<ltcs du Pacifique Sud (8- Contribution). 
Ascomycetes de NouvcUe-Cal6donie (U). Cah. Pacifique 13: 29.S-308. 
Mainly fungi from NC: Microcyclus niaoull sp. nov.. records of two species of 
eo,.,elia and descriptions of five new species of Caliciop.sls: c. myrticola, c. 
podocarpi, C. rapanae, C. veillonil and C. xanthoJtomatis. 

HUGUENIN B .. 1969. Les nodules mycorhi1Jens du Ca.st~arina dep/ancMana de 
Nouvellc-CaMdonic. These de 3tme cycle. Biologic V~g~tale. Facult~ des Sciences. 
Univcrsit~ de Rouen. 62 p. 

HUGUENIN B. &. KOHLER F .. 1969. Quelques Myxomycttcs de Nouvclle­
Cal6donic. Bull . Trimcsuicl Soc:. Mycol. France 8S: 38 1-383 . 
24 species listed, most being reported for the ftrSt time from NC. 

HUGHES S.J.. 1993. Mtllolina and its excluded species. Mycol. Pap. 166: 1-l.SS. 
Protologuc of Mtllollna novae"'('.{l/edoniae based on an incom:ctly identified 
specimen of Mtliola cladotrlcha from I'<IC. and a record of Mtliolina tkgeneri. 

IRAT. Rappon Annucl, 1983. Instil .. des Rcchcrcllcs Agronomiqucs Trnpicalcs ct des 
Cullwes Vivribes. Nogent-sur--Mame. France. 29.S p. 
Accounts are given on work done among others on fungus diseases of Xanthosoma 
sagittifollum in NC. 

JOHNSON T.W. Jr. 1950. A study of one isolate of BN!Vilegnia from New caledonia. 
Mycologia 42: 242-Hl. 
Protologuc of Brevilegnla longicau/is from soil samples sent by Prof. J.T. Buchholz. 

KIFFER E. &. OELON R., 1983. Chalara tlegans (: Thielavlopsls ba.sicola) and allied 
species. II . Validation ortwo laXa. Mycotaxon 18: 16S-174. 
Chalara neocaltdonlae is proposed for the invalidly published Thitlavlopsis 
neocaledcniae, agcol of a coffee disease in NC; similar symploms were also observed 
there on Psldium guayava. 

KOHLER F .. 1984. Enc)~lopatic de Ia Nouvclle-Cal6donic. Tome 3. FaWlC ct Aorc 
Terrestres. Lcs Champignons, pp. 130- 140. Neco Diffusion. NoumCa. 
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KOHLER F .. 1985. Agents palhog~ncs ct maladies physiologiques des ptantes 
cu1Liv6es en Nouvclle~al6donic et aux Ues Wallis et Futuna. Laboratoire de 
Phytopalhotogie. Conln: ORSTOM. NoumC! (technical report). 46 p. 
A list of pathogens inducing diseases of garden. nursery and fruit plants. cereals and 
fodder plants. omanlcntals and II<CS. 

KOHLER F .. 1987. Agents palhog~nes ct maladies physiologiques des plaotes 
cultiv6c:s en Nouvelle-Cal6donic et aux lies Wallis et Fuhma. Catalogues Sciences de 
Ia Vie. Phytopathologic No. I. lnstitut Fran.;:ais de Recherche Scientifique pour le 
.Developpement en Cooperation ORSTOM, Centre de Nournta. Nouvelle--Caledonie. 
48 p. 
An update of the previous lists of fungi parasitic on cultivated plants on these islands. 
Almost 300 taxa developing on 130 hosts are indexed. · 

KOHLER F. & PELLEGRIN F .. 1992. Palhologie des vtgetaux cultivts. Nouvelle­
CaiCdonie. PolynCsie Francaise et Wallis et Fut\U'Ia. Editions de I'ORSTOM. 
Collections Didactiqucs. Paris. 171 p. 
A popular, richly illustrnled book with coloured photographs of many diseases of 
cuhivatcd plants to be found in the Pacific French territories. 

KOHLER F .. PELLEGRIN F .. JACKSON G. & McKENZIE E .• 1997. Diseases of 
Cultivated Plants in Pacific Island Countries. Soulh Pacific Commission, N~ 
New Caledonia, 186 p. 
A oomprehensivc expanded English version of the fonncr French edition published 
by the first two authors. 

KOHLER F .. PELLEGRIN F. & LAURENT D .• 1988. La toxicoge~ chez Fusarium 
moniliforme : nouvelles observations. Microbiol. Alim. Nut 6: 165-169. 
Recent development of this Fusarium m)'cotoxicosis in NC. 

LAMOUROUX N .. PELLEGRIN F .. NANDRIS D. & KOHLER F .. 1995. The ~ffto 
arablca fungal j:Qthos)'stem in New Caledonia: Interactions at two different spacial 
scales. J. Phytopath. 10 : 403-403. 
Biometrical studies of the development of rust disease in coffee plantations. 

LAURENT D .. GOASOOUE N .• KOHLER F .. PELLEGRIN F. & PLATZER N .. 
1990. Caracterisation of cyclonerodiol from com infested b)' Fusarium monlllformt 
Shcld.: one and two dimensional IH and 13C N.MR. srudy. Mag:octjc R<sonance 
Chemistry 28: 662. 

LAURENT D .. LANSON M .. GOASOOUE N .. KOHLER F .. PELLEGRIN F. & 
PLATZER N .. 1990. Etude au R.MN. IH et 13C de Ia macrofusine. toxine isol6e de 
mais infest~ par Fusarium moniliformt Sheld Analusis 18: 172-179. 

LAURENT D .. PELLEGRIN F .. KOHLER F .. FOUQUET L .. LAMBERT C. & 
BOCCAS B.. 1988. Fusmium monll/fornu! du mars en Nouvellc-CaMdonie : 
Toxicologic animale. Mjcrobiol. Alim. Nut6: IS9-164. 

· Evaluation of toxinoge~ levels of strains of this Fusarium species isolated from 
locally infocted fodder com. 

LAURENT D .. PELLEGRIN F .. KOHLER F .. COSTA R.. lllEVENON J. & 
HUERRE M .. 1989. La fu010nisine 81 dans Ia palhog~nie de Ia leuooencq,halcr 
malaciecquinc. Microbiol. Alim. Nut 7: 285-291. 
Caracterisation of a new toxin (fumottisine Bl) isolated from Fusarium monillformt. 

LAURENT 0 .. PELLEGRIN F .. KOHLER F .. COSTA R.. lllEVENON J .. 
DEMERSEMAN P .• GUILLAUMEL J. & PLATZER N .. 1992. Is Fwnonisin 81 
responsible for equine leuooc:occphalomalacia 7 Xlh Wortd Congress on Animal. 
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Plant and Microbial Toxins. Singapore. ABSTRACT. November 3-8, 1991. Toxicon 
JO: 530. 

LAURENT D .. PELLEGRIN F., KOHLER F .. LAMBERT C .. HAMEURT J .. 
BOCCAS B. &. DOMENECH J., 1887. ToxicitC aigOe sur canetons Pekin de souchcs 
de Fusarium moniliform~ isoltes de mars en Nouvclle-Caledonie. Microbial. Alim. 
Nul. 5: 11·15. 
Toxicological studies of F. monilifonnt strains isolated from locally infocted com. 

LAURENT D .. PLATZER N .. KOHLER F .. SAUVIAT P. & PELLEGRIN F .. 1989. 
Macrofusine et micromoniline : deux nouvelles mycotoxines isolees de maTs infestC 
par Fusarium monlllformt Shcld. Microbiol. Alint Nut. 7: 9· 16 . 
Rcpons the isolalion of two novel molecules from cuhures of Fusarium monfllfonne 
isolated from mouldy fodder com in NC. 

LEVEILLE J. H .. 1845. Champignons exotiques. Ann. Sci. Nat (Paris), S<!r. III. 
Botanique. 3: 58-60. 
Procologue of Depaua ctlastrlnn. 

MAAS GEESTERANUS R.A. & HOR.AK E., 1995. Mpno and rolatcd gencnt from 
Papua New Guinea and New Caledonia Bibl . Mycol. 159: 143-229. 
Introduces the following nc:w taxa from NC: Filobolt!lws conus. F. pu.stuiOSlls, 
Myana od<Jro and M. ntbidolimboto. 

MARTY 1 .. 1958. Maladies CJ)'plogamiques observees A I' Ecole d'AgJieulturo de Pon­
Lagucrrc. Labonuoire de Phytopathologic. lnstitut franc;tis d'<>oeanie, ORSTOM. 
Noumea (technical ropon). 12 p. 

MARTY J.. 1958 Rapport d'W'IC mission ph)1op.1tholog.ique 3 Lifou (lies Loyautt), 2-
9 dCcc:mbre 19S6. Laboratoire de Phytopathologic. lnstilut Francais d 'Oc:eanie. 
ORSTOM. Noumea (teelutieal ropon). 20 p. 
List of the pathogens of cullivatcd plants in Lifou island. NC. 

McKENZIE E.H.C .. 199l. Dematiaceous Hyphomyoetes on Freydnetio (Panda­
noceae) I. Stachybotrys. Mycotaxon 41: 179-1 88. 
Protologue of Stachybotrys brevlusculus and roc:ord of S. parvlspora, both from NC. 

McKENZIE E.H.C .. 1991. Dematiaoeous Hyphornycctes on Freyclnetla (Panda­
noceae) 2. Zebrospora gen. nov. Mycotaxon 41: 189-193. 
Record of the lype species Zebrospora bicolor in NC. 

McKENZIE E.H.C.. 1992. Demaliac:eous Hyphomycctes on Fnycinelio (Panda­
noceoe) 3. Clta/orodes gen. nov. Mycotaxon 42: 89-93. 
Protologue of the type species Cltalarodes obconlca. 

McKENZIE E.H.C .. 1993. New species of Cryptophlale from New Zealand and New 
CaledOnia. Mycotaxon 46: 307-312. 
Records or Cryptophiale orthosporo (proposed as new species) and or C. manifesto 
in NC. 

McKENZIE E.H.C.. 199S. Dcmatiaceous Hyphomycctes on Pandanacetw. 5. 
Sporidesmium sensu/oro. Mycota..xon 56: 9-29. 
Records of Elllsemblo vagina/a (new taxon) and of Sporldtsmlum fnycinetiae in NC. 

McKENZIE E.H.C. & HYDE K.D .• 1997. Microfung.i on Pandanouoe. ln 'Biodiver­
sity of Tropical Microfungi' (Hyde O.K .. cd.). Hong Kong University Press. pp. IS7-
117. 
Provides all records on hosts of this plant family in NC. 

McKENZIE E.H.C. & KUTHUBUTHEEN A.J .. 1993. Dematiaccous hyphomycetes 
on Freycinetla (Pandana«ae) 4. Cryptophiale. Mycotaxon 47: 87-92. 
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Protologue of Cryptophia fe novoe.-ca/edoniae. 
MOUCHACCA J •• 1990. Champignons de Noovel lc·Calldonic I. Quelques dtmaut<:s 

int6"cs:santes de l i ti~re forestiCre. Persoonia 14: l.S 1· 160. · 
Includes descriptions of six rare dcm.atiaccous taxa being also new records for NC. 

MOUCHACCA J .• 1990. Clwupignons de Noovcllc-Calldonic u. Quelques dcmatiles 
intCressantes de litiCre forestiCrc. Nova Hcdwigia Sl : 459468. 
Descriptions of six other WlCOIIWlOn dcmatiaccous l3X3 previously unt'CCOrded for 
NC. 

MOUCHACCA J. . 1997. Francis BUGNICOURT (1907-1 99 1). Crypt Mycol. 18: 173-
181. 
An account of the life history of Lhe French phytopathologist in Vietnam and New 
Caledonia and of hi s scientific achievements: lists of publications and of new taxa 
proposed. 

MOUCHACCA J .. 1998. Ascom)'cetes described from New Calcdoltia. South Pacific 
Region. M ycota.'I:OR 67: 99· 12 1. 
Includes basic taxonomic infom\8tion (descriptive and Ul.'<Onomic) of over 100 
species having protologues based on material collected in NC (with fewer from 
French Polynesia). A comprehensive document on the topic. 

MOUCHACCA J, .t. HORAK E .. 1998. Annollltcd check-list of New Caledonian 
Basidiomycola. II . Rusts and Smuts. Mycotaxon 69: 13-20. 
Provides basic information or 70 membe~ of both groups having specimens in the 
Ncocalcdonian Herbarium in Paris. 

MOUCHACCA J. & McKENZIE E.H.C., 1994. Deutc:rornycetes of New Caledonia. 
Vth lntcmatioMI MycologicaJ Congress. ABSTRACfS. August 14-21. 1994, 
Vancouver. University of British Colwnbia. poster abstract, p. 149. 
Preliminary infonnation on the project 'Annotated check-list ofNC deuteromycetes' . 

MOUCHACCA J. & ZUCCONI L .. 1994. Fungi of New Caledonia Ill. Some inter· 
esting dematiaceous hyphomycctes from lcaftiucr. Crypt. Mycol. t~: 27-38. 
Descriptions and distribution of six tinle documented dematiacc:ous fungi also being 
new additions: Diplocladi~l/a scolaroid~s is redescribed from original material 

MOLLER J .• 18&4. Licheoes Otaitcnsis a cl. G. Brunaud locti et ab. E. Roumeguere 
communicati . Rev. Myc. (Toulouse) 6: 90-95. 
Provides :t list of ten ne\!t' records for NC. The only new taxon then proposed is Cora 
nitido from Tahiti. 

MOLLER J.. 1887. EnumCr.uion de quelques lichens de NoumCa. ReoeuiUis par M. 
ThOOphilc Sa\'6$, commwtiquCs par lc Chevalier Rourncgutre. Rev. Myc. (foulouse) 
9: 77-82. 
Provides a list of 73 lichens including ten new taxa. The names of ten basidiomycetes 
are also indicated. 

NANDRIS D .. PELLEGRIN F . .t. KOHLER F .. 1997. lnllucnce of cnvironm<:nt on 
host-pathogen relationships: coffee pathosystcm modeling. P. A. T. P. {Pacific 
Association of Tropical Phytopathology) Newsletter IS: S-7. 

NICHOLAS C.. 1921. L'cssencc du niaooli menao!c dans sa production en Nouvcllc­
Caledonie. Bull. Soc. Pathol. Exot 14: 396-397. 
A saprophy1ic fungus reponed which follows insect damage in M~lale~~ca leuco­
dendron. 

NYLANDER W .. 1859. Prodromus u posillonis LJch~num NtNae Col~donloe. Ann. 
Sci . Nat. (Paris). ser. IV. Booaniquc. IZ: 280-284. 
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A list of lichens collected by Vieillard and Panc:hcr, with SC\'tral being new taxa. 
NYLANDER W., 1861. ErposWo Uchenum Novae Co/edonlat . Ann. Sci. Nat (Paris), 

ser. IV, Botanique. IS: 37-54. 
Additions to the lichen Oora of NC: these bring to lOS the number of recorded taxa. 

NYLANDER W .. 1867. Novae aplorotiones Uchenum Neo-Coltdonloe. Aora SO: 
193· 197. Further additions to the lichen nora ofNC. 

NYLANDER W .• 1868 . • S)nopsis UcMnum NovM Caltdonl~. Bull. Soc. LiM., 
Normandie, ser. ll2: 39-140. Seors e.•pr<s<. Caen (B lanc. Hardel) 1868. 
An updated document on the lichen Oora of NC. 

O'CONNOR B.A .. 1969. Exotic plant pests and diseases. South Pacific Commission, 
Noomea, New caledonia. fOiustnlled (some coloured). 244 rcl's). 
A fully illustrated. loose leaf handbook of diseases to be eradicated from. or prevent· 
ed from spreading, within the area of the South Pacific Commission. The individual 
diseases (sympcoms. spread. damage and control ) are described under each aop. 

PATOUILLARD N. 1887. Contributions 4 l'etude des Champignons extraeurop6ens. 
Bull . Trimeslriel Soc. Mycol. Franoe 3: 11 9·1 l I. 
A list of 20 00\-'el taxa including Hypomps coltdonicus from NC. 

PATOUILLARD N., 1887. Champignons de Ia Nouvelle-Caltdonie (1). Bull. 
Trimestriel Soc. Mycol. Franoe J : 168·178. 
A list of 65 tax:a identified from material collected by Vic:illard, Panchcr and Balansa, 
maintained at the Paris MUSCURl New taxa reported are: Bngnisiella palmarum, 
Gibbera puizoidea, Nummularla mocrospora and Poronia IJ.Storum; llymenochaete 
perpusilla. Unzites morginata. Polyporus m)'t%noldts, P. pancherl and Polysticrus 
jlabelliformis var. crenato/obatus; A«idium balonsiar and Sorosporium 
caledonlcum. 

PATOULLLARO N .. 1898. Champignons nouveaux ou peu connus. Bull. Trimestriel 
Soc. Mycol. France 14: 149·156. 
A list of ten new taxa including Polyporus spermatolepldis from NC. 

PATOUILLARD N .. 190 1. Quelques Champignons des colonies fran~aises. Agric. 
Prat. Pays Chauds I (2) : 262-265. 
A list of over 30 taxa from NC. New species proposed: llexogonio txm~arinoe. 
U ntinus erodicotus, L. rodicosus and Xonthochrous nioou/1. 

PATOU!LLARD N .. 1902. Descriptions de quelques champignons cxtraeurop6ens. 
Bull. Trimestriel Soc. Mycol. France 18: 299·330. 
Protologues of 12 taxa with 1/uogonla ampluens and Xylaria hemiglossa collected 
from NC. 

PATOUILLARD N., 1902. Quelques Champignons des Colonies Fra~ses. Agrk 
Prnt. Pays Chauds I (6): 766-767. 
The paper contains a list of 12 taxa from the former French Congo and a second list 
of 20 taxa from NC. including the new Hrrogonla ten11is fonna nona. 

PA TOUILLARD N.. 1905. Champignons de Ia Noovelle-Caltdonie rcceuillis par M 
Le Rat. Agric. Prnl. Pays Chauds 5 (2): 522·526. 
A list of 30 taxa including the new Hypoxylan haematostroma var. lerotl, 
AndrosOCt!us umbrinus, D~~tdalea hydnopora, Ungulino leroti and U. polychroa. 

PATOUILLARO N., 1906. Un Mltremyces de Ia Nouvelle-CaJ6donie. In lloyd. 
Mycol. Not. 22: 273·274. 
Protologue o( Mitremyces lerotil. 
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PATOUlu.A.RD N .. 1907. U Ratio. nouveau genre de la sCric des CauJoglossum. 
BuU. Trimestricl Soc. Mycol. France 23: .S0-52. 
[Aftltiaslmilis gen. nov. &. sp. nov. Dedicated to thcoolloctor A.J. Le Rat 

PATOUILLARD N .• 1908. Champgnons notJ'o'CaW< ou peu connus (l). Bull. 
Trimcstricl Soc. Mycol. France 24: 1-12. 
Tn:au 21 species from various geographic origins. New taxa from NC are: Hydnum 
crocldrns var. subaantricum, M~truflu.o; ch/orinus and ~no chloroct!phala. 

PATOUILLARD N .. 1908. Champgnons de Ia Nouvelle-Cal&lonie (suite). (2). Bull . 
Trimesltiel Soc. Mycol. France 24: 16S- 168. 
Tbrtc new la.'<i are proposed: Crlnlpellis t!laJus. S(KJifgi~llis stramineus and Stueum 
tx~Mpanifonne. 

PATOUILLARD N .. 1909. Chrunpgnons de Ia Nouvelle-Calldonie (suite). (l). IV. Le 
pe TrichoJ:Ios.rum Boud. V. U Ratio smarogdina. BuU. Trimeslriel Soc. Mycol. 
F11110: l5: 129-134. 
Protologues of Trlchog/OSSJim groc/le and LuaJia smMagdino. 

PATOUIL LARD N .. 1910. Champignons de Ia Nouvelle-Cal&lonie (suite). (4). VI. Le 
pn: Ga!ltJCea Lloyd. Bull Trimestriel Soc. Mycol. France 17: 34-38. 
Ga/locM avfiiDMa sp. nov. 11M:: relevant publication year was erroneously gjvcn as 
1911 by Horak & Mouchacc:a (1998). 

PATOUILLARD N .. 1911. Charnpgnons de Ia Nou\'elle-Cal&lonie (suite). (S). VII. 
1.< gerue Sarooxylon Cooke. Bull. Trimestriel Soc. Mycol. France 27: l29·lll. 
S4rcozylon aurantiocum sp. nov. 

PATOUILLARD N .• 191S. Champgnons de Ia Nouvclle-Cal&lonie (suite). (6). Bull. 
Trimcstriel Soc. Mycol. Fl'lliKX 31: 31-JS. VIII. Cyphe/la cratuiformis sp. nov. IX. 
Plturolus sttlln sp. nov. X. llysttranglum ntocol~donicum sp. nov. XJ . Sarcosoma 
ltrotil sp. nov. Xll . Nummularin fuscodisca sp. nov. 

PATOUlLLARD N. &. HARlOT P., 1912. Fungorum novorum D«as quarte. BuJI. 
Trimestriel Soc. Mycol. F!llJlOC 18: 280·284. 
Descriptions or 10 new taxa including C/avoriopsis pulchello var. luteSCf!ns from NC. 

PELLEGRIN F .. BOCCAS B .. KOHLER F .• LAURENT D . .t LAMBERT C .. 198S. 
l3 fusariosc du mars et les mycotoxines fusariennc:s en Nouvdle-CaJ&sonie. Synlbese 
des oawux elfc:ch~ en 1982. 1983. 1984. 198S. 1986. Service: de Phytopathologic. 
CenU'C ORSTOM Noumta (technical repon). 67 p. 

PELLEGRIN F .• KOHLER F .• van BERCIE C. & BOCCAS B .• 1982. La rouillc: 
ornng6c du cafCicr Arabica en Nouvtllc<al6donie. Service de Phytopathologie. 
CcnlrC ORSTOM Nounlta (technical repon), 20 p. 

PELLEGRIN F .. KOHLER F. & BOCCAS B .• 1982. La rouillc orang<c du caf~ier 
Arabica en NouveiJe-CaiCdonie. Rapport des tmvaux rC:alisis en 1981 . Rapport des 
Scniec: de Phytopathologic. Scrviec:s Ruraux Tenitoriawc et I. R. C. C.. CenlrC 
ORSTOM N<>Ulllta (technical repon). 19 p. 

PELLEGRIN F .• KOHLER F. & BOCCAS B.. 1982. La rouHie orang<e du caf~ic:r 
Arnbica en Nouvelle-Cal6donie. Rapport des uavaux rtalists en 1982. Essais de 
contr61e chimique. Rapport des Service de Phytopathologie. Services Ruraux 
Territoriau.< et I. R. C. C .. CenlrC ORSTOM N<>Ulllta (technical repon), 39 p. 

PELLEGRIN F .. KOHLER F .. LAMBERT D .• KONGOULEUX J .. BOCCAS B .. 
LAURENT D .. DESOUT!llR D. & COLLET L .. 1987. La fusariosc: du mats ct les 
mycotoxines fusariennes en Nouvelle-Cal6donie. Convention ORSTOM.CEE. 
Service: de Phytopathologic, Centre ORSTOM Nounlta (technical repon~ 97 p. 
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PELLEGRIN F .. KOHLER F .. LAMBERT D .. KONGOULEUX J .. HAMEURT J., 
BOCCAS B .. LAMBERT D., DOMENECH J . .t DESOlJITilR D., 1986. La 
fusariose du mars en Nouvelle-Caledonie. Rapport SW" Ia Convention ORSTOM­
CEE. Service de Phytopathologie. Cenu. ORSTOM Nounlta (technical report), 49 p. 

PELLEGRIN F .. KOHLER F .. LAURENT D . .t BOCCAS B.. 1988. F•stul•m 
monilifonn~ du mars en Noovelle-Cal6donie : Relations h6te-parnsite. Microbial. 
AHm. Nul 6: 153-158. 
Reports on the condilions favouring the develop men I of this Fusari11m in com fields. 

PELLEGRIN F .. LAURENT D .. KOHLER F .. COSTA R.. THEVENON J. .t 
LAMBERT C .. 1992. Etude de Ia fusarose du mats et Ia leuooen<q>halomalacie 
6quine en NOU\'CIIe-CaJedon.ie. Synthesc des rtsultalS. Revue d'Eicvage et de 
M&Sc:cinc Veterinaire de Nouvelle..caJCdonie 14: 45-SO. 
Further observations on this horse m)'CO(oxicosis on the island. 

PELLEGRIN F .. LAURENT D., KOHLER F .. HAMEURT J . .l BOCCAS B .. 1986. 
Potentiel toxinog~ne des souches de FusMium monUI.forme parasilant le ma.Js en 
Nouvelle..(:alb:lonie. Microbiol. Alim. Nul4: 157-16 1. 
Estimation of toxinogenic levels of strains of this Fusarium species isolated from 
locally infected fodder com. 

PELLEGRIN F .. LAURENT D .. KOHLER f .. SAUVIAT M.P . .t PLATZER. N., 
1990. La fusariose du mars associ6e ~ Ia lcuooen<iphaloma.Jacie 6quine. Microbial. 
Alim. Nul 8: 249-256. 

PELLEGRIN F .. SEIVERT B .. KOHLER f ., van BERCIE C . .t BOCCAS B .. 1983. 
La rou.ille orangte du cafeier Ambica en Nouvelle-Caledonie. Historique ec 
q,idemiologie. Caf~. Cacao, Th~ 17: 27-40. 
A brief historical account of attempts to introduce Coffea arablca in NC and 
epidemiology of the epiphytic rust disease. 

PEYROT G .. 1910. Note sur les maladies du careier a Vate. Revue Agricole de Ia 
Chambre d'Agriculture de la Nouvelle-CaJedonie. dCcembre 1910. pp. 25-29. 
Report on the development of coffee diseases in this part of NC. 

RISBEC J .. 1930. L<: care en Nouvelle-Caledonie. Agroo. Colon. 19: 97-104. 
firsl part of a review on the history. development and diseases of economic 
importance on coffee trees in NC.1be author was then in the position of 'Head of the 
Permanent Comntission of Biological Studies' in NC. 

RISBEC J .. 1930. L<: care en Nouvelle-Caledonie (suite). Agroo. Colon. 19: 136-147. 
Second part of this analytical report on oorree production in NC. 

RJSBEC J.. 1932. Rappon <\ Monsieur le Gouvemeur rendant compte de Ia tourn6e 
efTectuCe du 6 au 19 octobre et du 27 octobre au 13 novcmbre. Revue Agricole de Ia 
Chambn: d' Agricultun: de Ia Nouvelle-Caledonie. ftvrier 1932. pp. 641 ~53. 
Reports on observations made in NC coffee plantations during the 1932 year. 

RISBEC J .. 1936. Les parasites du cafeier en Nouvelle-Calldonie. Agron. Colon. 25: 
105-123. 
Details about the pathology of the most serious pathogens of Robusta coffee uecs: 
Heimlleia vastotrix and Stilbum nanum. 

SAUVIAT M.P .. LAURENT D .. KOHLER F .. PELLEGRIN f .. 1991. Fumonisine. a 
toxin from Fusarium monlliformt Shcld. blocks both calcium cum:nt and the 
mechanical activity in frog atrial muscle. Toxicon 19: 1025-1031 . 
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SAUVlAT M.P .. LAUREIIT D., KOHLER F .. PELLEGRIN F .. 1992. Blockage of the 
sodiwn conductance by lhe mycotoxin cyclonerodiol , isolaled from Fusarium 
monilifonne Sheld. . in frog skeletal muscle. ln ' Rccenl Advances in Toxicology 
Resean:h' (P. Gopalakrislutakone & C.K. Tan. eels.). vol . 3, pp. 266-271. 

SEIVERT B .. BOCCAS B .. PELLEGRIN F. & KOHLER F .. 1984. La rouille o~ 
du caf~ier Arabica en NOliVCile-CaiCdonie. 3. Comparaison de l'tpiphytie dans les 
planlalions traditionneiJes et les plantations nouve lles sous ombrage. ear~ Cacao. 
11tC 28: 209-2 14. 
A lrial1o define the relation between rust attack and cultural methods. 

SINGER R.. 1942. A monographic study of the genera Crlnlpellls and Choelocolathus. 
Lilloa Rev. Bot. Tucumano 8: 44 1-534. 
An exhaustive critical survey of the genus Crlnipe/lis regarded by plant pathologists 
as the most impottant agaric infectious genus. Protologues of several new taxa 
include Crinipellis cancomotls var. suM/ata and C. mlrabllls from NC. 

SMITH A.L .. 1922. Lichens. In A.B. R<ndlc, E,G. Baker & S. le M. Moo"'. A 
systematic account of the plants coUectcd in New caledonia by Prof . . H. Compton. 
M.A .. in 1914. Part Ill . Cryptogams. J. Linn. Soc .. Bot. 46: 71-87. 
A list of lichen taXa including some new species. 

SMITH G., 1965. Three new species of Penicillium, P. as~rlsporium nom nov. and P. 
/apidosum Raper & Fennell emend. Trans. Brit. Mycol. Soc. 48: 273-277. 
Tile description of the new Penicillium novae-ca/edonlar is based on a soi l-borne 
strain provided by B. Huguenin; later reduced to synonymy under P. conucens. 

SPOONE-R B.N .. 198S. A new Dldymop/laeria (Pieosporales) from ascocarps of 
Corynello u~rato. Trans. Brit Mycol. Soc. 8~: 54S-S47. 
Protologue of Didymosphaeria corynelia. 

UDAGAWA S.-1 .. UCHIYAMA S. & KAMIYA S., 1994. Two new pyn:nomycetous 
Ascomycetes from New Caledonia Mycoscience JS: 319-325. 
Protologues of AnthostoTMIIa pacifica and Chotlomium nova-coledonlcum . 

UDAGAWA S.-1 .. UCHIYAMA S. & KAMlYA S .. 1994. A second spedes of 
Ascotricha with non-ostiolate ascomata. Mycowcon 52: 215-220. 
Description of the new Ascorrlcho novae-coledoniae. 

VI.ElLLARD E .. 1862. Planles utiles de Ia NouveUe-Call!donie. Ann. Sci . Nat, Paris. 
ser. rv. Botanique. 16: 228-276. 
Indicates the nnmcs of two edible fungi (a Hydnum close to H. caput-medusae Fr. and 
Agaricus edulls Bull. ?) consumed at that time by the natives and European peoples. 

VOUAUX Leon O'abbe), 1910. Description de quelques esplees de Champignons. 
Bull. Trimcstriel Soc. Mycol. France :!AI: IS3-IS7. 
Protologues of 8 ascomycetes; Dlatryptllo fo urcroyae. Nummulario OMporo, 
Phrogmonoevio lignlcola, Glonldlo Jnsularis and Gloniopsls xylogrammo arc from 
NC. 

WAKEFIELD E, M.. 1920. Fungi or New Caledonia and the Loyalty Islands. In ' F. 
Sarasin &. J. Rowe. Recherche Scientifique Nouvelle Cal6donie et aux Ues Loyalty' . 
B: Botaniquc. Berlin, vol. I (2): 89-108. 
A list of almost 100 taxa of ascomycetes and basidiomycetes with an additionnal set 
of ten lichens. The former comprises the ten new species earlier reported by 
Wakefield et at. ( 1916). 
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WAKEFIELD E. M, 1922. Fungi (on Nc:w caledonia). ln 'Pendle A.B .. Baker E.G. & 
Muar< S.G.M A systematic aoooun1 of lhe planiS collected in Nc:w caledonia and 
Isle of Pines by Professor R.H. Compc.on '. Manuscript Ad.ntitted in 1914; Pan 3: 
Cryplogarns (Hepaticae-Fungi). I. Linn. Soc .. BoL 46: 8-93. 
Provides a list of 33 taxa with nine being new records for NC while two others 
represent new taxa: Encoelia neocoledonica and Clavariajlabellota, 

WAKEFIELD E.M .. MASSEE G. & COTTON A.D .. 1916. Neucaledonische Pilze. 
Vicrteljahrsschrift der NaJwfrschc.ndc:n Gcsellschaft in ZUrich 61 : 628-631 
(manuscript submitted in Aprill914). 
A list often new species based on material collected by F. Sarnsin and J. Roux in NC 
and the Loyalty Islands: Nectrlo nigro-osriolaJa, Xylarla hirtt lla , Amon/la pumlla, 
Clavarla sorasini, Daci)'Omltra ltm.lls. Lochnoc.ladium neglecflim , Leratia coccinta, 
Mara.smius sulcatus and Slereum (Uoyditlla) umbrlnoalutocnm. 

ZANG M.U .. 1995. A new species of the genus Gastroboletus from New Caledonia. 
Mycoeaxon 54; 408-412. 
Protologue of Gastroboldus doll. 

DISCUSSION 

The 5nt repon on fungi of New caledonia is by LCveWe ( 1845). He described 
Df!pazea otlastrino based on a specimen collected by L.A. Deschamps and J. La 
Billardi~re duriog lhe flnt French cxpcdilion lo lhe island led by d'Entm:asteaux in 
1793. The establishment of a European settlement in 1853 triggered a serious interest 
in the mycobiota of this lropical territOf)'. This is evidenced by the number of 
documents that were published on this group of microorganisms. Th.is intercsl persiSied 
until the advent of the first Wor1d War. A major ctwacceristic of the early papers is 
their aulborship by overseas mycologists in European caurcs. 

Significant contributions of the early pioneer years arc those of Nylander 
( 1859-1868) and MOIIer (1884-1887) on lichens of New Caledonia. Basidiomycetes. 
and to a less extent Ascomycetes (and deuteromycetes), were reported in a notable 
series of papers appearing over a period of thirty years. These major documents are 
principally due 10 Palouillanl (1887-1915). By comparison. papers by r<Sidenl 
contributors are f~ and of little substance. They men:ly rcpon information linked to 
edible mushrooms (Vieillard. 1862) or relate to the outbreak of Hemllela vastatrir 
(coffee IUSI) in pans of New caledonia (Biandcau. 1911 : Frayssc. 1911 : Peyrol, 1910). 

Studies achieved before World War I were based on material present in ~ 
Paris Museum and collected earlier by E. VieiUatd and E. Dtplanche. or laJer on by I. 
Pancher and B. Balansa Besides lhese specimens. additional ma1crial was regularly 
sent by resident collectors such as J. Btmier and A.J. Le Rat. directly or indin:ctly to 
N. Patouillard. 

The period between the two World Wars was very unproductive with regard to 
fungal studies and only four tiUes appeared during these years. They were authored by 
non-mycologiru such as Nicholas (1921) and Risbcc (1930-1936). lndccd. lhe advcnl 
of steamships drastically reduced the frequency of ships anchoring in NoumCa for 
rcnewaJ of supply and this sevcrly affected the overall island activity. Besides. damage 
in EW'OJ)C during the war years. relegated to a low priority any interest in far away 
french territories. 



103 

The :ldvent of World War U highlightod the Slrlllegic importanoc of the island 
in the South Pacific region. This '-'"aS cvidenocd by the rapid establishmenl of a very 
important allied base in the southern part of New Caledonia. This presence indireclly 
revived interest in activities involving fungi. Thus in 1949, the new ' lnstitul F~is 
d'Ocbnic (!FO)' was cmuod at Noumb (now Centre IRD.QRSTOM de Noumea). 
Establishment of the lnsciiUle led to a surge of locaJ scientific studies conducted by 
resident plant palhologists. 

Notable intcn:st in plant pathogenic fungi of New Caledonia started with the 
arri"'l ofR. Dadant in 1947 (· 1953). He was immediately followod by F. Bugnieoun in 
1949 (-196 1) and later by J. Marty (19S6-1961). This expen team eodeavour<d to 
prepare a lisa of plant diseases of economic importance and 10 recommend appropriate 
control measwes (see Combes. 1952). 'The result was a series of publications 
(including se\'cral internal technical reports) extending throughout the period from 
1949 to 1961. 

In 1962, B. Huguenin replaced the fanner phytopathologists. He rapidly 
undcnook inlensive collecting in the area. Tilles of Huguenin's series ' Micromyd tes 
du Pacifique Sud' appearat from 1962 10 1969. along with several internal technical 
reports. Follo"'ing Huguenin 's relocation i.n Africa. interesc in local plant pathology 
problems stopped for a period of ten years. It resumed with the arrival of F. KOhler and 
F. Pellegin and a few other specialists of ORSTOM. From 198 1 onwards. popers 
appeared relating to coffee rus1 (/f~miltda vastaJrix) and a mycotoxicosis of horses 
induced by Fusarium monlfi/OI'rl'lf! de\-eloping on maize grains. This research period 
h.'IS just ended ( 1999) with the return to Frana: of the resident phytopathologists. 

n.c study of saprobic fungi was the main intercs:c of mycologists visiting the 
island or receiving material from local com:spondents. Among notable post World War 
II visitors were R. Hc::im and E. Horak. both of whom were interated in basidiomycete 
ta.:Q, Heim collected in New CaJcdonia on two occasions in addition to receiving 
specimens. In a series of papers from 1951 to 1968, he provided descriptions and 
protologucs of several interesting higher fungi Horak visited the island several times 
starting from 1967. Observations resulting from his colloaions \\-ere reported in a 
series of papers beginning in 1977. This now of publications is still ongoing. 

In line with this activity. Mouchaa:a (1998) sutveyod rooords or new 
ascomycetes described from New Caledonia. He also provided some infonnation on 
hyphomycetcs inhabiting forest litter and initiated a survey of this taxonomic group. 
Some o:cords ofhyphomycctes have been also provided by McKenzie since 1991. 

Besides these: publications a few casual taxonomic papers have been authored 
by other mycologists. mostly after 1950. Also the concomitant creation with the: lFO 
Centre or the South Pacific Commission in Nou.mb cnhanocd research in various fields 
or local interest within the widespre3d islands or lbe Pacific. This resulted in the 
production of large documents reporting titles on plant pathology and mycology in the 
area including New Calodonia (Firman. 1975-1978). 

Mycological knowledge of New Caledonia is \-try poor when compared with 
the well studied. rich \"Cgetalion of this tropical land. 1be "Aon: de Nouvelle 
Calb;lonie' issued by the Laboratoin: de Pba.na'ogamie. Museum National d'Histoln: 
Naturellc. Paris. comprises 22 volumes. appearing since 1961. These documents 
confim1 this tropical island has an extremely diverse and interesting nora with many 
endemic plants. This high degree of endemism "wid suggest that intcn::sting plant­
fungus associations await to be disawered besides the saprobic tropicaJ fungj . 
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The present paper continues the investigations on Korean Cercosporae. 
Shin and Braun (I 993, I 996) listed 77 species of this group of fungi includ­
ing six new species, one new variety. four new combinations, one new name, 
and SO new records for Korea. Thirty species are listed in the present paper, 
including three new species and two new combinations. The new species 
Cercosporel/a cimicifugae, Pseudocercospora cercidis-chinensis, and P. 
lythri are described and illustrated. Furthermore, Cercospora pal/ida and C. 
liriope.s are transferred to Pseudocercospora and Stenellopsis, respectively. 
Most species are new to the fungus nora of Korea. 

All samples were collected by H.D. Shin in Korea between 1991-1998, 
and the examinations of the material were carried out in collaboration 
between the two authors. Most of the common species are not fully described, 
as they have been dealt with in other important reference books on 
Cercosporae. All specimens, including type collections, are deposited in the 
herbarium (SMK) of the Department of Agricultural Biology, Korea 
University, Seoul, Korea. Duplicates are housed at HAL. 

( I) Cercospora citrullina Cooke, Grevillea 12: 3 I (1883) 
On Cucurbita moschata Duchesne, Seoul, Korea, 3 X 1997. Shin; on 

Luffa cy/indrica (L.) Roem., Suwon, Korea, 23 X 1997, Shin. This fungus is 
known on C. moschala (Park, 1967), but L. cy/indrica is a new host species 
for Korea. 
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(2) Cercospora coreopsidis Ray, Mycologia JJ: 174 ( 1941) 
On Coreopsis lanceolata L. , Chunchon, Korea, 19 VIII 1998, Shin. This 

is the first record of this species from Korea. 

(3) Cercosparajlage/laris Ellis & G. Manin, Amer. Nat 16: 1003 (1882) 
On Phytolacca esculenta Van Houtte, Chunchon, Korea, 6 X 1996, Shin. 

Known from Korea (Kim and Shin, 1999b). 

(4) Cercospora gomphrenae Ray, Mycologia 36: 172 (1944) 
On Gomphrena globosa L., Yangku, Korea, 4 X 1998, Shin. This is the 

first record of this species from Korea. 

(5) Cercospora hydrangeae Ellis & Everh., J. Mycol. 8: 71 ( 1902) 
On Hydrangea macraphy/la (Thunb.) Serige (= H. paniculata Sieb.), 

Suwon, Korea, 2 X 1998, Shin; on H. serrala var. acuminata (Sieb. & Zucc.) 
Wils., Chunchon, Korea, 9 X 1998, Shin. This is the first record of this 
species from Korea. 

(6) Cercospara kikuchii T. Matsumoto & Tomoy., Ann. Phytopath. Soc. 
Japan 1(6): I (1925) 

On Glycine max (L.) Merr., Chunchon, Korea, I X 1998, Shin. Known 
from Korea (Nakata and Takimoto, 1928; Kim and Shin, 1999a). 

(7) Cercospora mirabilis Tharp, Mycologia 9: Ill ( 1917) 
On Mirabilisjalapa L. , Suwon, Korea, 17 X 1997, Shin. This is the first 

record of this species from Korea. 

(8) Cercospora physalidis Ellis, A mer. Nat. 16: 810 (1882) 
On Physalis alkekengi var.franchetii (Masters) Hort., Chunchon, Korea, 

19 VUJ 1998, Shin. This is the first record of this species from Korea. 

(9) Cercospora plantaginis Sacc., Michelia I: 267 (1879) 
On Plantago lanceolata L., Suwon, Korea, 30 X 1996, Shin. This is the 

first record of this species from Korea. 

(I 0) Cercospora ricine/la Sacc. & Berl., Ani R. lsi. Ven. Sci. Lett. Arti. VI. 
3: 721 (1885) 

On Ricinus communis L., Chunchon, Korea, 9 X 1998, Shin. Known 
from Korea (Nakata and Takimoto. 1928). 

(II) Cercospora tabacina Ellis & Everh. , J. Myco l. 4: 6 ( 1888) 
On Rudbeckia bicolor Nutt., Suwon, Korea, 17 X 1997, Shin. This is the 

first record of this species from Korea. 
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( 12) Cercospora vollwmeriae Speg., Rev. Mus. de Ia Plata I 5: 47 (1908) 
On Cleodendron trichotomum Thunb., Seoul, Korea, 16 IX 1997, Shin. 

This is the first record of this species from Korea. 

( 13) Ctrcospo"lla clmic/fugae sp. nov. Fig. I. 

Maculae amphigenae, disseminatae vel confluentes, angulares vel ir~ 

regulares. per venas limitatae, plerumque 3-10 mm latae, vel confluentes et 
usque 20 mm latae, in epiphyllo in centto griseo-brunneae, in hypophyllo 
griseo--brunneae vel atrobrunneae. Caespiluli hypophylli . Mycelium immer­
sum; hyphae septatae, ramosae, fere incolorae. Stromata nulla vel parva, ex 
cellulis paucis, in flat is, olivaceis composita. Conidiophora fa.sciculata (3-1 0). 
per stoma emergentia, recta vel subrecta, non geniculata, non ramosa, hyalina 
vel subhyalina, 0-1(-2)-seprara, apicem versus attenuata, 20-50 X4-6.5 ~m. 

Cicatrices conidiales conspicuae, tenninales et laterales, 2-3 J.lffi diam., con­
vexae vel subtruncatae, incrassatae, non vel len iter fuscatae . Conidia solitaria, 
filifonnia vel obclavato-cylindrica, recta vel leniter curvata, hyalina vel 
subhyalina, gunulata, 1- 14-seprara, ad septa conslricta, 40-180 x 5.S-9.5 ~m. 

apice obtusa ve l subobrusa. basi obconico-truncata vel obtusa; hila incrassata, 
non vel len iter fuscata, 2-3 J.lffi lata. 

Leaf spots amphigenous, scattered to confluent, angular to irregular, vein­
limited, 3-10 mm diam., or up to 20 mm or more when confluen~ centre 
greyish brown with dark brown margins on the upper surface, greyish brown 
to deep brown without definite margins on the lower surface. Caespituli 
hypophyllous. Mycelium inlemal, hyphae septate, branched, almost colour­
less. Stromata lacking to small, rudimentary to poorly developed, composed 
of a few swollen, brown hypha! cells. Conidiophon:s 3-10 in loose fascicles 
from stomatal openings, straight to substraigh~ not geniculate, not branched, 
hyaline to subhyaline lhroughout, 0-1(-2)-septale, irregular in width, gently 
tapered at the upper ponion, 20-50 x 4-6.5 ~m ; conidial scars conspicuous, 
terminal and lateral, 2-3 ~m diam., somewhat protuberan~ convex to sub­
ttuncale, lhickened, not or only slighlly darkened, but refractive. Conidia 
solitary, filiform to obclavate-cylindric, straight to mildly curved, hyaline to 
subhyaline due 10 oil drops, guttulale, 1-14-septate, conslricted a1 the septa, 
variable in length, 40-180 x 5.5-9.5 ~m. obtuse to subobtuse at the apex, 
short obconically ttuncate to obtuse a1 the base; hilum thickened, not or only 
slightly darkened, refraclive, slightly protuberant, 2-3 ~m wide. 

Holotypus: On leaves ofCimicifuga herac/eifolia Kom. (Ranunculaceae), 
Kangnung, Kon:a, 24 IX 1998, Shin (SMK I 5224). 

lsotypus: HAL. 
Note: Two species of cercosporoid fungi have been recorded on Cimici­

fuga spp. Phaeoramuiaria actaeae (Ellis & Holw.) U. Braun (1993) is clearly 
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Fig. I. Cercosporella cimicifugae sp. nov.: A. Leaf spots on Cimicifuga 
herac/eifolia; B. Conidiophores; C. Conidia. Bar - 30 Jim. H.D. Shin del. 

different from the present fungus by having pigmented conidiophores and 
catenate conidia. Cercospora cimicifugae Pai & P.K. Chi ( 1965) is a true 
member of the genus Cercospora s. str., morphologically hardly distinct from 
C. apii s." lat. The present fungus is well-characterized by clourless conidio­
phores and its guttulate, constricted, large conidia. There is no comparable 
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Cercosporello species. Therefore, this fungus must be considered as a new, 
undescribed species. 

(14) Mycovel/osiel/a orioe (Fuckel) U. Braun, Hedwigia 50: 518 (1990) 
On Sorbus commixta Hedl. , Seoul, Korea, 17 VIII 1998, Shin. This is 

the first record of this species from Korea. 

( 15) Pseudocercospora abelmoschi (Ellis & Evetb.) DeighJon, Mycol. Pap. 
140: 138 (1976) 

On Hibiscus syriacu.s L .. Hongchon, Korea, 21 VIII 1998, Shin. This is 
the first record of this species from Korea. 

(16) Pseudourcospora cercldis-chinensis sp. nov. Fig. 2. 

Syn.: Cercospora cercidis Nishikado, Nogaku-Kenkyu 36: 4 II -415 
( 1944), nom. illeg.; non C. cercidis Ray, 1941 . 

Misapplied names: Cercosporo chionea sensu Katsuki (1965: 39). 
Chupp (1954: 293) p. p.; Pseudocercospora chionea (Ellis & Everh.) X.J . 
Liu & Y.L. Guo, Mycosystema 2: 231 (1989) 

Maculae amphigenae, disseminatae vel confluentes, subcirculares vel 
irregulares, 2- 10 mm diam., in epiphyllo griseo-brunneae vel atrobrunneae, 
in hypophyllo griseo-brunneae vel rubro-brunneae. Casepituli amphigeni. 
Mycelium primarium immersum; hyphae septatae, ramosae, fere hyalinae. 
Mycelium secundarium extemum; hyphae sepatae, ramosae, olivaceo­
brunneae. Stromata magna, bene evoluta. globosa, erumpentes, olivaceo­
brunnea vel brunnea, 20-50 ~m diam. Conidiophora usque 20 in fasciculo 
denso, Jenitcr divergentia, substomatalia. recta vel subrecta, non geniculata. 
non ramosa. pall ide olivacco-brunnea, 0-1-septata, I 0-40 x 3-5.5 ~m . Cica­
trices conidiales inconspicuae. Conidia solitaria, filifonnia vel obclavato­
cylindrica, recta vel leniter curvata, pallidissime olivacea vel subhyalina, 
gunulata, 3-7-septata, ad sepia non constricta, 40-85 x 2.5-4 ~m. apice obtusa 
vel subobtusa, basi obconica veltruncata; hila inconspicua. 

Leaf spots amphigenous, scattered to confluent, subcircular to irregular, 
2-10 mm diam .. greyish brown to dark brown with blackish brown margins 
on the upper surface, greyish brown to dull reddish brown without definite 
margins on the lower surface. Caespituli amphigenous. Primary mycelium 
internal, hyphae septate, branched, almost colourless. Secondary mycelium 
external, hyphae septate, branched. olivaceous brown. Stromata large, well­
developed, globular, erumpent, olivaceous brown to brown, 20-50 J.lm diam . 
Conidiophores up to 20 in very dense fascicles, emerging through stomatal 
openings, slightly divergent, straight to substraight, not genicu late, not 
branched, pale olivaceous brown, 0-1-septate, irregular in width, I 0-40 x 3-
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fig. 2. Pseudocercospora cercidis-chinensis sp. nov. : A. Leaf spots on Cercis 
chinensis; B. Conidiophores; C. Conidia. Bar = 30 ~m . H.O. Shin del. 

5.5 J.Lffi ~ conidial scars inconspicuous. Conidia solitary, filifonn to obclavate­
cylindric, straight to mildly curved, very pale olivaceous to subhyaline, 
guttu late, 3·7-septate, not constricted at the septa, 40-85 X2.S-4 ~m. obtuse 
to subobtuse at the apex, obconic to truncate at the base; hilum unthickened, 
not darkened. 

Holotypus: On leaves of Cercis chinensis Bunge (Leguminosae), 
Kyongju, Korea, 26 VIII 1998, Shin. (SMK 14924). 

lsotypus: HAL. 
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Note: Chupp (1954) placed collections of cercosporoid hyphomycetes on 
Cercis chinensis from Asia in Cercospora chioneo Ellis & Evcrh. Katsuki 
(1965) and Guo and Hsieh (1995) followed Chupp's treatment. Guo and Liu 
(1989) reallocated C. chionea to Pseudocercospora. The cercosporoid fungus 
on C. chinensis, which is widespread in China and Japan, is, indeed, a 
member of Pseudocercospora, but not conspecific with C. chionea. Braun 
(1993b) re-examined type material and various other North American 
co llections on Cercis canadensis. Based on the conspicuous conidial scars 
observed on the fungus occurring on these specimens, a new combination in 
Passa/ora as P. chionea was introduced. Since there is no valid name for the 
Pseudocercospora species occurring on C. chinemis, it is necessary to intro­
duce a new name. 

(I 7) Pseudocercospora clematidis Goh & W.H. Hsieh, Trans. Mycol. Soc. 
R.O.C. 4: 6 ( 1989) 

On Clematis apiifalia A.P. DC., Kangnung, Korea, 24 IX 1998, Shin. 
This is the first record of this species from Korea. 

(18) Pseudocercospora contraria (Syd. & P. Syd) Deighton, Mycol. Papers 
140: 30 (1976) 

On Dioscorea quinqueloba Thunb., Kimhae, Korea, 6 X 1998, Shin. 
This is the first record of this species from Korea. 

( 19) Pseudocercospora cotoneasteri (Katsuki & Kobayashi) Deighton, Trans. 
Brit. Mycol. Soc. 88: 389 ( 1987) 

On Cotoneaster integerrima Medicus, Jinju, Korea, 18 IX 1998, Shin. 
This is the first record of this species from Korea. 

(20) Pseudocercospora cruenta (Sacc.) Deighton, Mycol. Pap. 140: 142 
(1976) 

On Vigna sinensis King, Seoul, Korea, 13 IX 1998, Shin. Known from 
Korea (Park, 1967). 

(2 1) Pseudocercospora lythracearum (Heald & F. A. Wolf) X.J. Liu & Y.L. 
Guo, Acta Mycol. Sin. II : 294 ( 1992) 

On Lagerstroemia indica L., Jinju. Korea, 18 IX 1998, Shin. This is the 
first record of this species from Korea. 

(22) Ps•udocercospora lythrl sp. nov. Fig. 3. 

Maculae amphigenae, disseminatae vel confluentes, plerumque per venas 
limitatae, 2-5 mm diam., interdum usque I 0 mm latae, brunneae ve l rubro­
brunneae, margine indistincto. Caespituli amphigeni. Mycelium primarium 
immersurn ; hyphae septatae, ramosae. Mycelium secundariurn externum, 
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amphigenum; hyphae exigue rarnosae, subhyalinae vel pallide olivaceae, 
!eves, septatae, 1.5-4 )lm latae. Stromata minuta vel magna, bene evoluta. 
subglobosa, I 5-45 J.lm diam., brunnea ve l atrobrunnea, ex cellulis olivaceis, 
inflatis composita. Conidiophora fascicu lata (3-30), subrecta vel geniculato-­
sinuosa, non ramosa, olivaceo-brunnea. basim versus pallidiora, 0-3-septata, 
( I 0· )20·90 x 2.5-4(-5.5) ~m ; cicaJrices conidiales inconspicuae; cellulae 
conidiogenae integratae, terminates. 10·30 .,am longae; conidiophora secun­
daria solitaria, lateralia, erecta. Conidia solitaria, obclavato--subcylindrica, 
subrecta vet leniter curvata, pallide olivaceo-brunnea vel subhyalina, 1-13-
septata, ad septa leniter constricta, 20- ltO x 3-5 IJ.m, apice obtusa vel sub­
obtusa, basi obconico-truncata ve l subtruncata; hila non incrassata. non 
fuscala, I -2 ~m lata . 

Leaf spots amphigenous, scattered to confluent, angular to irregular, 
usually vein·limited, 2·5 mm diam., sometimes up to I 0 mm or more, brown 
to reddish brown without definite margins. Caespituli amphigenous. Primary 
mycelium internal, hyphae septate, branched. Secondary mycelium external, 
amphigenous; hyphae creeping, sparingly branched, subhyaline to pale 
olivaceous. smooth , septate, l .S-4 Jim wide. Stromata small to large, we ll· 
developed, subglobular, I 5-45 ~m diam. , brown to deep brown, composed of 
olivaceous, swollen hypha! cells. Conidiophores 3·30 in loose to dense 
fascicles, substraight to geniculate·sinuous, not branched, olivaceous brown 
al the base and paler upwards, 0·3-septate, (10·)20-90 x 2.5-4(·5.5) ~m; 

conidial scars inconspicuous; conidiogenous ce lls integrated, tcm1inal, 10·30 
JJffi long; secondary conidiophores solitary, arising from creeping hyphae, 
lateral , erect. Conidia so litary, obclavate·subcylindric, substraig.ht to mildly 
curved, pale olivaceous brown to subhyaline, 1·13-septate, slightly constric· 
ted at the sepia, variable in length, 20· I 10 x 3·5 ~m, obtuse to subobluse at 
the apex, obconically h'Uncate to subtruncate at the base: hilum unthickened. 
not darkened, 1-2 JJm wide. 

Holoi)'Jlus: On leaves of Ly thrum anceps (KOhne) Makino (Lythraceae), 
Chunchon, Ko=. 2 1 IX 199 1, Shin (SMK I I 109). 

Jsoi)'Jlus: HAL. 
AddiJional specimens preserved: SMK 11 882 ( I 9 VIII I 992, Suwon), 

12975 ( 12 JX I994, Suwon), 15283 (I X 1998, Suwon). 

No1e: Stene/la lythri (Westend.) Mulder is the only cercosporoid species 
recorded on Lythrum spp. Several other species recorded on Lythraceae are 
listed in Chupp's ( I 954) monograph, but the presen1 fungus is not elosely 
related to them. It is, however. allied to Pseudocercospora lagerstroenriigena 
Goh & W.H. Hsieh (Hsieh and Goh, 1990), bul differs in having wider 
conidia. 
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Fig. 3. Pseudocercospora lythri sp. nov.: A. Leaf spots on Lythrum anceps; B. 
Conidiophores; C. Conidia. Bar = 30 ~m. H.D. Shin del. 
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(23) Pseudocercospora pall/do (Ellis & Everh.) comb. nov. Fig. 4. 

Bas.: Cercospora pal/ida Ellis & Everh ., J . Mycol. 3: 2 1 ( 1887), non C. 
pallida(Berk. & M.A. Cunis) Cooke, 1888. 

• Cercospora langloisii Sacc., Syll. Fun g. I 0: 647 ( 1892) 
= C. duplicata Ellis & Everh. , J. Mycol. 5: 70 (1889) 
~ C. capreolata Ellis & Everh., J. Mycol. 8: 70 ( 1902) 

Leaf spots amphigenous, scattered to confluent, distinct, circular to 
angular, 1-6 mm diam., occasionally confluent and larger, Bl first greyish 
brown to brown with indistinct margins, later centre appearing greyish white 
with indistinct border lines. Caespituli epiphyllous. Mycelium internal, 
hyphae septate, branched, hyaline. Stromata small to medium, globular to 
subglobular, 16-35 ~m diarn., brown to dark brown, composed of several 
brown hypha! cells. Conidiophores usually reduced to conidiogenous cells, 
10-35(-50) in very dense fascicles, erumpent through the cuticle, straight to 
substraight, not geniculate, not branched, olivaceous brown to pale brown, 
aseptate, 12·26 x 2.5-4 ~m; conidial scars inconspicuous. Conidia solitary, 
filifonn-cylindric, narrowly obclavate~su bcylindric in shorter ones, straight 
to mildly curved, subhyaline to very pale olivaceous, guttulate, 2- 11-septate, 
not constricted at the septa, variable in length, 20- 1 OS x 2-4 ~m. subacute to 
subobtuse at the apex, obconically truncate at the base; hilum unthickened, 
not darkened, I ~m wide. 

On leaves of Campsis grandiflora K. Schum. (Bignoniaceae), SMK 
15005 (4 IX 1998, Seoul), 15122 ( 18 IX 1998, Jinju), 15295 (I X 1998, 
Suwon), 15411 (8 X 1998, Suwon), and 15633 (3 XII998, Seoul). 

Note: The present material agrees perfectly with Chupp's (1954) descrip­
tion of this species. He mentioned that the conidial scars are inconspicuous, 
which could be confinned in the course of the present study. Hence, C. 
pal/ida has to be allocated to Pseudocercospora. Chupp (I.e.) used the name 
C . dup/icata for this species, but C. pal/ida Ellis & Everh. is the correct name. 
The combination C. pal/ida (Berk. & M.A. Cunis) Cooke was introduced in 
1888, so that this name has to be considered as an illegitimate homonym. 

(24) Pseudocercospora rubi (Sacc.) Deighton, Mycol. Papers 140: 152 (1976) 
On Rubus coreanus Miq., Jinju, Korea, 191X 1998, Shin. 
Note: Shin and Braun ( 1996) treated a Korean collection on Rubus 

oldhamii as var. subhyalina because of its subhyal ine conidiophores and 
conidia. The present material is rather close to var. rubi: Fructifications 
usually epiphyllous; conid iophores longer (I 3-50 ~m) and pale olivaceous 
brown; conidia obcooically truncate at the base and obtuse to subacute at the 
apex. Therefore, this collection is somewhat intermediate between the two 
varieties. R. coreanus was recorded as a host plant for this species from 
Korea (Kim and Shin, 1999a). 
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Fig. 4. Pseudocercospora pol/ida comb. nov.: A. Leaf spots on Campsis 
grandiflora: B. Conidiophores: C. Conidia. Bar = 30 /111. H.D. Shin del. 

(25) Pseudocercospora salicina (Ellis & Everh.) Deighton, Mycol. Papers 
140: 96 (1976) 

On Salix sp., Kangnung, Korea, 9 X 1996, Shin. Known from Korea 
(Kim and Shin, 1999b). 

(26) Pseudocercospora varia (Peck) J.K. Bai & M.Y. Cheng, Acta Myco l. 
Sin. II : 123( 1992) 

On Viburnum sorgentii KOhne, pyongchang, Korea, 25 VIII 1998, Shin. 
This is the first record of this species from Korea. 
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(27) Pseudocercospora ze/kowae (Hori) X.J. Liu & Y.L. Guo, Acta Mycol. 
Sin. 12: 33 ( 1993) 

On Ze/kowa serraJa Makino, Seoul, Korea, 4 IX 1998, Shin. 
(Anonymous, 1940; Ki m and Shin, 1999a). 

(28) Ramu/aria grevilleana (Tul. & C. Tul) Jo"t. var. grevil/eana, Meld. Stat. 
Plantenpatol. lnst. 1: 17(1945)emend. U. Braun 

On Fragaria ananassa (L.) Duchesne, Yangku, Korea, 7 VI 1998, Shin. 
Known from Korea (Park, 1967). 

(29) Ramularia wisconsina H.C. Greene, Amer. Midland Nat. 44 : 64 1 (1950) 
On Erechtites hieracifolia (L.) Raf., Seoul, Korea, 30 VII 1998, Shin. 

This is the first record of this species from Korea. 

(30) Sten•llopsls 1/rlopes (F.L. Tai) comb. nov. Fig. 5. 

Bas.: Cercospora liriopes F.L. Tai, Sci. Repts. Natl. Tsing Hua Univ. B. 
2: 431,1937. 

Leaf spots amphigenous, scattered, circular, 1-5 mm diam., centre 
appearing tan to dingy grey with reddish brown raised margins, sometimes 
with blackish dots in the centre of the upper surface when viewed by means 
of a hand lens. caespituli amphigenous, punctifonn, blackish. Mycelium 
internal , hyphae septate, branched, hyaline, 2-4 f.ltn wide. Stromata large, 
well-developed, globular, 25-70 ~m diam., dark brown to blackish brown, 
composed of several swollen hypha! cells. Conidiophores (5-)10-40 in loose 
to dense fascicles, arising from stomata and erurnpent through the cuticle, 
substraight to curved, sometime sinuous, not geniculate, not branched, 
olivaceous brown throughout, 0·2-septate. smooth or almost so, variable in 
length. 5-40 x 2-4 ~m; conidiogenous cells integrated, terminal or conidio­
phores reduced to conidiogenous cells; conidial scars visible, truncate, 1-2 
~m diam., unthickcned to slightly thickened, somewhat darkened, refractive. 
Conidia solitary, subcylindric-obclavate, mi ld ly curved to stra ight, sub­
hyaline, verruculose, not constricted at the septa, (0-)2-6-septate, (10-)20-100 
X2.5-3.5 J.lm, obtuse at the apex, obconically truncate to subtruncate at the 
base; hilum unthickened, not darkened, 1-2 J.lm wide. 

On leaves of Liriope p/atyphylla Wang & Tang (Liliaceae s. lat. 
[Convallariaceae]). SMK 14852 (21 VIII 1998, Chunchon), 15279 (I X 1998, 
Seoul). 

Note: The morphological features of this collection agree well with those 
given in the description of Cercospora liriopes F.L. Tai , but the latter species 
is not congeneric with Cercospora s. str. The conidia are conspicuously 
verruculose and the conidial scars are truncate , unthickened to slightly 



11 7 

Fig. S. Srenel/opsis /iriopes comb. nov.: A. Leaf spots on Liriope plaryphylla; 
B. Conidiophores; C. Conidia. Bar • 30 ~m. H.D. Shin del. 

thickened. somewhat darkened, refractive. This species is Stenella-like, but 
without secondary mycelium. These features agree well with Stenellopsis, so 
that this species is transferred to the Iauer genus. 
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ABSTRACT 
17 polypores new to Puerto Rico are reported. Dip/omitoporns incisus 
Ryvarden, Tyromyces limitarus Ryvarden and Tyromyces nodu/osus 
Ryvarden are described as new. The combination Diplomitoporns 
hondurensis (Musrill) Ryvarden is proposed. The second known 
collection of Hy menochaete raunkiaeri Bres. is reported from the type 
locality on St. John, US Virgin Islands. 
Key words: Polyporaceae, Puerto Rico, Virgin Islands. 

Introduction 
The fungi of Puerto Rico and the Virgin Islands are better known than 
for almost any neotropicaJ area thanks to Stevenson · s comprehensive 
checklist (Stevenson 1975). Nevertheless, the recent intensive 
collecting under the Basidiomycetes of the Greater Antilles project has 
revealed many species hitherto not known from the island. These are 
reported below and specimens of all species are deposited in the 
herbarium UPRRP, CFMR besides duplicates in 0, except for H. 
raunkiaeri from St. Johns which is deposited at NY. 

CORTICIACEAE 
Climocodon pulcherrimus (Berk. & W. A. Curtis) Nikolajeva 
Luiza Pinones, at base of Cocalaba, 19. Nov. 1996, leg. E. Horak. 
This is a beautiful white, pileate, strongly hydnoid species of uncertain 
taxonomic affinity, and its place in Corticiaceae is preliminary. In the 
fie ld it is easily taken as a hydnoid representative of Hericiaceae. 
However, all species in this family have amyloid basidiospores. The 
species was originally described from Nortb Carolina, United States, 
and is widespread in the subtropical and warm temperate zone. 
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GANODERMA TACEAE 
A mauroderma schomburgkii (Mont. & Berk.) Torrend 
Luquillo Mts. Rio Grande, Palo Huaco, trai l to El Cacique, 21. July 
1999, S. A. Cantrell 9928, PR 5517. 
This is a widespread and rather common species in South America, but 
known north to Cuba {Furtado 1981). 

Ganoderma perzonatum Murrill 
Cayey municipality, Cari te Commonwealth Forest, 23. June 1996, 
Ryvarden 39013. 
The species was originally described from Cuba and has not been 
reported since. This is not surprising since the taxonomy of the Jaccate 
species of Ganoderma has been in a chaotic state due to a proliferation 
of names (about 260 currently - see Moncalvo & Ryvarden 1998) and 
a complete lack of manuals with trustworthy characters. 
Macroscopically this species is similar to G. resinaceum Boudier, a 
common species in the neotropics, but is separated by smaller 
basidiospores and finely encrusted apical cells in the cuticle. 

HYMENOCHAETACEAE 
Hymenochaete raunkiaeri Bres. 
Virgin Island, St. John, Cinnamon Bay, 25. May 1994, D.J . Lodge St. 
J. no 129, NY. 
The species was described from St. John in 1920 (Leger 1998), but has 
apparently not been reported since. It is recognized by a pale reddish 
brown, strongly resupinate and adnate basidiocarp and oblong, small 
and ellipsoid basidiospores. 

lnonotus splitbergeri (Mont.) Ryvarden 
Luquillo Mts., El Verde, 27. August 1993, Boyd & Lodge PR 1235.1. 
Same locality, trail to Rio Sonadora, 24. Aug. 1993, M. Boyd & S. A. 
Cantrell CFMR-PR 1235. 
This is a neotropical species which, to my knowledge, has not been 
reported from the Greater Antilles before, and the island of Puerto 
Rico seems to be its northernmost locality. The species is fairly 
common in the Amazonian basin and was described originally from 
Surinam. 

POLYPORACEAE 
A ntrodiel/a /iebmannii (Fr.) Ryvarden 
Rio Grande, Big Tree Trai l, 18. June 1996, Ryvarden 38930. Luquillo 



Mts., Sisley Watershed, 6. June 1997, Ryvarden 40284, Guajataca, 
road near Magote Cerro Alto, Isabella, 27. June 1996, Ryvarden 
39133. 
A widespread pantropical species. 

A ntrodiella hydrophi/a (Berk.) Ryvarden 
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Luquillo Mts., El Verde Res. Area, above Control Center, 27. Aug. 
1993, D. J. Lodge & M. Boyd, PR 1248; Taro Negro Comm. Fares~ 
Cordillera Central, 24. June 1996, Ryvarden 39038; Guajataca, road 
near Magote Cerro Alto, Isabella 27. June 1996, Ryvarden 391 02; 
Sabana Field Research Station, 22. November 1997, N. W. Legan PR 
220. 
A neotropical and fairly common species in the Caribbean, originally 
described from Cuba. 

A ntrodiella reflex a Lindblad & Ryvarden 
Luquillo Mts., Sisley Watershed, 6. June 1997, Ryvarden 40320. 
The species was recently described from Costa Rica (Lindblad & 
Ryvarden 1999) and is recognized by its pileate basidiocarps and tiny 
basidiospores, far smaller than for any other pileate A ntrodiella species 
known from the neotropics. 

Ceriporiopsis ba/anae Niemela 
Maricao Commonwealth Fores~ 25. June 1996, Ryvarden 39076, 
Luquillo Mts., El Verde Station, 19. June 1996, Ryvarden 38966 and 
Luquillo, Sisley Watershed, 6. June 1997, Ryvarden 40288. 
The species was originally described from Northern Canada (Niemela 
1985) and its was surprising to find it in a tropical environment like 
that of Puerto Rico. However, the collections bave been compared with 
authentic material and their identities have also been confirmed by T. 
Niemela. It is obvious that the species is hidden in some herbaria on 
the American mainland, either under "Porid' or is misfiled under 
different names. The white resupinate polypores are often notoriously 
difficult to determine. 

Diplomitoporus hooduronsis (Murrill) Ryvarden comb. nov. 
Basionym: Poria honduff!nsis Murrill, Mycologia 12:303, 1920. 
Luquillo Mts., Caribbean National Forest, Angelita trail, 8. June 1998, 
Ryvarden 40817. 
BosidiocllJllO resupinate, up to 2 mm thick, adnate, brittle when dry, 
margin narrow, white to cream, pore surface white, pores angular, in 
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parts irregular and slightly incised, 2-4 per mm, in parts with hyphal 
pegs, some as hydnoid protuberances, others as an initial development 
of partition walls, tube layer eoncolorous with pores, up to 2 mm 
thick, subiculum very thin and white. 
Hypbal system dimitic, generative hyphae hyaline, with clamps, 2-3 
11m wide, skeletal hyphae predominant, solid to thick-walled, hyaline, 
negative in Melzer's reagent, 2-3 )lm in diam. often mixed with coarse 
crystalline matter. 
Cystidia and other sterile hymenial elements absent. 
Dendrobyphidia present, both along the dissepiments where they are 
abundant and prominent, and among the basidia where they are smaller 
and with less apical protuberances. 
Basidia I 0-15 x 5-6 11m with basal clamps and 4 sterigmata, also 
observed with 2 sterigmata in the type. 
Basidiospore• oblong ellipsoid to cylindrical, thin-walled, negative in 
Melze~s reagen~ 5-8 x 3-3.5 llffi. 
Type of rot White rot. 
Subsllllte. On dead hardwoods. 
Distribution. Puerto Rico and Honduras (type locality), but certainly 
has a wider distribution in the Caribbean. 
Remarl<s. The species is microscopically separated by the 
dendrohyphidia and larger basidiospores from the following species, D. 
incisa, wbich is macroscopically rather similar except that its pores are 
more irregularly incised. 
The genus Grammothele is characterized by dendrohyphidia in both the 
hymenium and along the dissepiments. However, the genus is typified 
by G. linea/a Berk. & Curtis, a rather distinct species having a deeply 
split hymeuophore which is semiporoid to semihydnoid and dotted 
with numerous, strongly dextrinoid hypha! pegs that are initially 
hyaline, later becoming almost blackish, and then the basidiocarp 
looking almost like an old polypore attacked by a small pyrenomycete. 
Thus, it felt more natural to place Poria hondurensis in Diplomitoporus 
where th~ skeletal hyphae are non-dextrinoid and evenly distributed in 
the basidiocarp in all known species. 
For the time being it is difficult to decide whether the dendrohyphidia 
should be given more taxonomic weight than other characters, but as 
the they are known from numerous corticoid and poroid genera, it 
seems reasonable to look upon them as secondary characters. 

Diplomitoporus incisus Ryvarden nova sp. 
Fructificatio resupinata, pori albidis, angulatis 1-3 per mm, tubi et 



contextibus albidis, systema byphale dimiticum, hyphae generatoriae 
hyalinae, fibulatae, hyphae skeletales hyalinae, basidiosporae 
ell ipsoideae, 5.5-6.5 (7) x 2.5-3 I'm. 
Holotype: Puerto Rico, Caribbean National Forest, El Verde Field 
Station, 19. June 1996, on dead hardwood tree, Ryvarden 38952 
CFMR-PR-5471 and isotypes in UPRRP and 0. 
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Etymology: incisus = deeply cut, referring to the incised pores. 
BasidiocOIJlO resupinate, up to 3 mm thick, adnate, brittle to tough 
when dry, margin narrow, white to cream, pore surface white to cream, 
pores irregular, sinuous, split and incised, l-3 per mm, in some parts 
slightly more regular and 3-4 per mm, tube layer concolorous with 
pores, up to 4 mm thick, subiculum thin and white. 
Hypbal system dimitic, generative hyphae hyaline, wi th clamps, 2-3 
I'm wide, skeletal hyphae predominant, solid to thick-walled, hyal ine, 
negative in Melze~s reagent, 3-6 I'm in diam. 
Cystidia and other sterile hymcnial elements absent. 
Basidia 12- 18 x 5-6 I'm with basal clamps and 4 sterigmata. 
Basidiospo~s oblong ellipsoid, hyaline, smooth, negative in Melze~s 
reagent, 5.5-6.5 (-7) x 2.5-3 I'm. 
Type of rol White rot. 
Suhotrate. On dead hardwoods. 
Distribution. Besides the type locality also known from F~nch Guiana 
(see below). 
Remarks. The species is recognized by its white basidiocarp, the 
irregular split pores and the oblong basidiospores. Dip/omitoporus 
overho/tsii (Pil.) Gilb. & Ryvarden which is also known from Central 
America, has wider basidiospores, viz. 5.5-7 x 3.5-5 I'm and more 
regular round pores. Diplomitoporus dilutabilis Loguercio-Leite & 
Wright recently described from Brazil (Loguercio-Leite & J.Wrigbt 
1998) has a trimitic hypha! system and allantoid basidiospores, thus 
different from the new species described here. Diplomitopon~s 

costaricensis Lindblad & Ryvardcn bas much smaller pores, viz. 6-7 
per mm and shorter basidiospores, viz. 4-4.5 x 2-2.5 I'm. See 
comments under D. honduerensis above for differences with that 
species. 
Besides these species, no other species of the genus have been reported 
from the ncotropics although a small number of tentatively new species 
in the genus are under consideration. 
Additional specimens examined. Puerto RicoThe type locality, 27. 
August 1993, D. J. Lodge & M. Boyd, PR 1254, same locality 22 
March 1994, H. H. Burdsall & D. J. Lodge, CFMR-PR 1467 (wi th 
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culture), Chicken Farm, Sabana, 4. December 1997, N. W Legan PR 
339, Fltncb Guiana: Upper Marouini River, 5 km WSW of Monpe 
Soula, August 1987, G. Samuels et al. 6170 (0, NY). 

Hapaiopilu.r aJbocitrinu.r (Petch) Ryvarden 
Toro Negro Commonwealth Forest, 24. June 1996, Ryvarden 39044. 
The deep yellow surface becoming reddish when dry makes this a 
distinct species. It is pantropical and was originally described from Sri 
Lanka, but again described by Murrill as Poria rhoadsii from Cuba. 

Junghuhnia cameo/a (Bres.) Ryvarden 
Luquillo Mts., Bisley Watershed, 8. June 1997, Ryvarden 40317, 
CFMR-PR 5457 with culture. 
A widespread pantropical species. In fresh condition rather easy to 
recognize due to the pale citric yellow pore surface becoming reddish 
to pale brown when bruised or dried. 

Junghuhnia minuta Lindblad & Ryvarden 
Luquillo MIS., Bisley Watershed, H.H. Burdsall Jr. HHB-15018 PR 
1513, 24. March 1994, same locality, 6. June 1997, Ryvarden 40279. 
The species was recently described from Costa Rica (Lindblad & 
Ryvarden 1999) and is characterized by minute basidiospores and large 
encrusted cystidia. 

Junghuhnia subundata (Murrill) Ryvardcn 
Sabana field station, 18. November 1997, N.W. Legan PR no 159. 
A rare Caribbean species, originally described from Cuba. 

Oxyporus papulinu.r (Scburn.:Fr.) Donk 
Cayey municipality, Carite Commonwealth Forest, 23. June 1996, 
Ryvarden 39015; Luquillo Mts., Bisley Watershed, 6. June 1997, 
Ryvarden 40293. 
This is an almost cosmopolitan species though in Africa and South 
America it is only collected in the mountains. 

Trichaptum byssogenu.r (Jungh.) Ryvarden 
El Verde Res. Area, 1993, M. Boyd PR 5509 CFMR and 0. 
This is a conspicuous species with a strigose pileus and angular large 
pores with a distinct violet to pink tinge when fresh. It is pantropical 
and was original ly described from Java, Indonesia. 



Trichaptum durom (Jungh.) Comer 
Luquillo Mts. , Bisley Watershed, H.H. Burdsall Jr, HHB-15010, 0 , 
CFMR, PR 1505 with culture, 24. March 1994, on dead Casearia 
arborea 

Tyromyces limitotus Ryvarden nova sp. Fig. lA-D 
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Fructificatio pileata, pori brunneus, angulatis 7-9 per mm, contextibus 
duplex, ochraceous, systema hyphale monomiticurn, hyphae 
generatoriae hyalinae, fibulatae, basidiosporae ellipsoideae, 3-3.2 x 2-
2.4 ~m. 
Holotype: Puerto Rico, Rio Grande Mun., Luquillo Mounts. La Coca 
trail, 25. May 1997, S. A. Cantrell & D. Llorens, S. A. Cantrell 9746, 
PR-4578 in CFMR, isotypes in UPRRP and 0 . 
Bosidiocarp annual, pi leate, spathulate to flahelliform, semicircular and 
up to 5 em in diameter, and 4 mm thick at the base, soft when fresh, 
hard and brittle when dry and slightly curled due to some shrinking by 
drying, margin thin and entire, then partly split by drying, upper 
surface ochraceous to pale brown, dull , finely scrupose (lens) and 
faintly concentrically zoned, pore surface ochraceous when fresh, 
drying deeper brown, pores angular to round, thin-walled, invisible to 
the naked eye, 7-9 per mm, tubes concolorous with the pore surface up 
2 mm deep and with a dense zone next to the context, context duplex, 
up to 3 mm thick, lower part up to 2 mm thick, cream to pale 
ochraceous, separated with a dense dark brown resinous line from the 
denser pilear cover, which is 0.5 mm thick at the base. 
Hypbal system monomitic; generative hyphae with clamps, thin- to 
very thick-walled, 3-10 ~m wide measured in 3% KOH with large 
conspicuous clamps 
Cystidioles present in the hymcniurn, sharply pointed, smooth, thin­
walled and hyaline, up to 15 ~m long and 5 ~m wide in the middle. 
Bosidia clavate, with 4 sterigmata, 12-15 x 4-5 1= with a basal clamp. 
Basidiospore• ellipsoid, hyaline, I.KI-, 3-3.2 x 2-2.4 urn. 
Substmta. Dead hardwood log. 
Distribution. Known only from the type locality. 
JU....m.. This is a remarkable species with its distinct duplex context, 
a character not previously reported from Tyromyces. The upper pilear 
cover is probably soft and pliable when fresh drying hard and finely 
scrupose with distinct tufts of agglutinated hyphae. The very wide and 
thick-walled generative hyphae in the context are also striking. 
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Fig. I Tyromyces limitatus A) basidiocarp seen from above, B) 
section through basidiocarp, C) basidiospores, D) generative hyphae 
from the context, T. nodu/osus E) cystidia, F) basidiospores. From the 
holotypes. 
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1)!romyces nodulosus Ryvarden, nova sp. Fig I E-F. 
Fructificatio pileata, pori albidis, angulatis 3-4 per mm, tubi et 
eontextibus albidis, systema hyphale dimiticum, hyphae geoeratoriae 
hyalinae, fibulatae, hyphae skeletales hyalinae, cystidia hyalinae, 
laeves, tubuliforma, bnsidiosporae cylindricae, 5-6 (7) x 1.5-2 ~m 
Holotype: Puerto Rico, Mayaguez municipality, University of Puerto 
Rico, between road and Finanzas Bldg., 4 Sept. 1998, on bark of living 
tree causing a white rot, A. M. Nieves-Rivera, PR 5292,(CFMR, 
isotypcs in UPRRP and 0). 
B"'idioca.rp annual , pileate, nodulose with several sloping pilei in long 
vertical rows, individual pilei projecting up to I em from the substrate 
and 1.5 em thick at the base, fragile when dry, upper surface whitish, 
pressed velutinate, azonate, margin rounded, pore surface white when 
fresh, drying cream, pores angular to round, 3-4 per mm, tubes cream, 
up to 2 mm deep, drying fragile, context soft and fibrous, cream, I em 
thick. 
Hypbal system dimitic; generative hyphae with clamps, thin-walled, 2-
6 ~m wide, skeletal hyphae present only in the eontext, hyaline, 
straight and thick-walled when observed in 3% KOH, less so in 
Melzer's reagent in which they are without reaction. 
Cystidia present in dissepiments as apically widened hypha! ends, club 
shaped to distinctly bulbous, apical part up to I 5 ~m in diameter and 
with thickened walls, hyaline, up to 120 ~ long to the basal clamps 
from which they arise, negative in Melzer's reagent. 
B"'idia clavate, 15-22 x 5-6 ~m with 4 sterigmata. 
B"'idiospores cylindric, hyaline, thin-walled, 5-6 (7) x 1.5-2 ~m. 
negative in Melzer's reagent. 
Substrata. On the bark of living tree of unknown identity. 
Distribution. Known only from the type locality. 
Relllllfk1. The species is recognized by its nodulose habitat giving it an 
appearance of a badly developed specimen of Trametes species until a 
microscopical examination is undertaken and the conspicuous cystidia 
an: observed. The cystidia are larger though somewhat reminiscent of 
those of many Hyphodontia species, but the byphal system of this 
corticoid genus is grossly different from that observed in this new 
species. 

Wrightoporia bracei (Murrill) Ryvarden 
Guajataca Commonwealth Forest, Verada Nueva trail , 26. June 1996, 
Ryvarden 39094, CFMR-PR 5516. 
The species was described originally from the Bahamas, but has later 
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ABSTRACT 

Ceratocysris sensu la10 includes over 100 species that are accommodated in three 
genera, Ceratocystis sensu stricto, Ceratocystiopsis and Ophiostoma. In the taxonomic 
history of these fungi, many di fferent characters have been emphasised, including 
ascospore morphology, presence or absence of ascospore sheaths, anamorphs, conidium 
ontogeny, and others. These characters have often been applied inconsistently. For 
example, species with fa lcate ascospores were assigned to Ceratocystiopsis, while other 
groups of species having diffe re nt ascospore forms were not given similar status. The 
advent of computer aided systematics has made it possible to analyse morphological 
characters objectively and to detennine their influence on classification systems. 
Unfort unately, computer characters do not lend themselves to describe variation in 
morphological characters. Informat ion is thus lost in the process of translating 
morphological characters into computer character states. This study describes a process 
of using binary code to describe morphological characters in tenns of multi-state 
characters. This system allows for the inclusion of natural variation in computer aided 
parsimony. Furthermore, characters can be weighted equally, selectively or deleted to 
detennine thei r effect on the taxonomic position of species being considered. Using this 
approach to code characters, species of Ceratocystis sensu lato were analysed using the 
parsimony analysis package PAUP. Morphologically, Ceratocystis sensu stricto fonns 
a distinct monophyletic group to Ophiostoma and Ceratocysliopsis. Species of 
Ceratocysliopsis cluster with species of Ophiostoma. Results indicate that anamorph 
characters are important in distinguishing different groups in Ceratocystis sensu /ato. 

KEY\VORDS: Ophiostoma, Ceratocystis. Ceratocystiopsis, morphology, character 
coding, phylogeny, computer systematics. 

INTRODUCTION 

Cerarocystis sensu taro (s.l.) (Upadhyay, 1981) includes over 100 species that are 
presently accommodated in three genera, Ceratocystis sensu stricto (s.s.) Ellis & 
Haist ., Ceratocystiopsis H.P. Upadhyay & W.B. Kendr. and OphiostQma Syd. & P. 
Syd. (de Hoog and Schefl'er. 1984; Wingfi eld eta/., 1993). Speeies in Ceratocystis 
have Chalara Corda anamorphs. Ceratocystiopsis spp. have several anamorph states 
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including Sporothrir Hektoen & C.F. Perkins, Hyalorhinocladie/la H.P. Upadhyay & 
W.B. Kendr. and Chalara (Upadhyay & Kendrick, 1975). Anamorphs of species of 
Ophiostoma are found in the genera, Sporothrix, Hyalorhinocladiella, Leptographium 
Lagerb. & Melin and Graphium Corda (Mouton eta/., 1994). 

The Ophiostomatoid fungi produce morphologically similar ascomata but have many 
different ascospore fonns (Olchowecki and Reid, 1974). Griffin ( 1968) thus 
subdivided Ceratocystis .r.l., based on ascospore form and the presence or absence of 
sheaths around these spores. Upadhyay and Kendrick ( 1975) argued that species of 
Ceratocystis s. l. with sheathed, elongate to falcate ascospores were dist inct and 
established the genus Ceratocystiopsis for these taxa. Ultrastructural studies have 
shown that sheaths represent secondary layers (Van Wyk et a/., 1993) which are the 
remains of the peri thecial cavity during ascospore development (Van Wyk et a/., 
199 1 ). Therefore, the taxonomic distinction of genera in Ceratocystis s.L based on 
sheathed and unsheathed ascospore morphology in Ceratocystis s.l. is of dubious 
value. 

Upadhyay ( 198 1) distributed species remaining in Ceratocystis into four sections 
based on ascospore morphology. Section Ceratoc:ystis (Type C. fimbria/a Ellis & 
Haist.) included species with hat, half-moon or cucullate~shaped sheaths; section 
Ophiostoma (Type 0 . pilifemm (Fr.) Syd. & P. Syd.) to accommodate species 
without sheaths; section Ips (Type C. ips (Rumbold) Nannf.) was established to 
accommodate species with pi llow~shaped sheaths; section Endoc:onidiophora (Type 
C. coerulescens, {Munch) B.K. Bakshi) accommodating species with elongate or 
inequilateral sheaths. The sect ions Endoconidiophora and Ceratocystis comprised 
the Fimbriata group, previously establ ished by Olchowecki and Reid (1974). After 
having previously established Ceratocystiopsis, based on ascospore form , it is 
surprising that Upadhyay (1981) established these sections rather than assigning them 
generic status. 

Despite the presence of different anamorphs in Ceratocysris s.l., their application in 
the taxonomy of these fungi has been controversial. Upadhyay and Kendrick (1975) 
and Upadhyay ( 1981) recognised several anamorph genera in Ceratocystis s. l. These 
included, Chalara (Nag Raj and Kendrick, 1993); Leptographium-like 
(Verticicladiel/a Hughes, Phialocephala W.B. Kendr.) (Wingfield , 1985; Wingfield, 
1993); Graphium-like (Phialographium H.P. Upadhyay & W.B. Kendr., Graphilbum 
H.P. Upadhyay & W.B. Kendr. , Hyalopesotum H.P. Upadhyay & W.B. Kendr., 
Pachnodium H.P. Upadhyay & W.B. Kendr., Pese>tum Cnme & Schokn., 
Graphiocladiella H.P. Upadhyay) (Seifert and Okada, 1993); Sporothrir-li ke 
(Hyaladendron Diddens); and Hyalorhinocladie/la H.P. Upadhyay & W.B. Kendr.) 
(de Hoog, 1993). Graphium is considered the synnematous analogue of 
Leptographium (Upadhyay, 1981 ; Wingfield, 1993), while Sporothrix and 
Hylorhinocladiel/a are similar to each other differing only in the presence or absence 
of conidiogenous denticles (de Hoog, 1993). Conidia develop in the Chalara 
anamorphs of Ceratocystis and Ceratocystiopsis enteroblastically by ring~wa\1 

building, whi le conidia in the anamorph genera of Ophiosloma are produced 
holoblastically by apical-wall building (with the exception of Cp. ja/oota) (Minter et 
a/., 1982; 1983). Based on conidium ontogeny, Cp. jalcata should reside in 
Ceratocystis. This species is taxonomically placed in Ceratocystiopsis due to its 
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falcate sheathed ascospores. Recent studies using molecular data have shown that Cp. 
jalcata is not phylogenetically related to species of Ceratocystiopsis (Hausner et al., 
1993). 

Weij man and de Hoog ( 1975) argued for the separation o f Ceratocystis and 
Ophiostoma due to the respective absence or presence o f rhamnose and cellulose in 
their cell walls. Species of Ceratocystis lack rhamnose and cellulose in their cell 
walls. Furt hermore, species of Cermocystis s.s. are sensiti ve to low concentrations of 
the ant ibiotic cycloheximide. This is in contrast to the tolerance exhibited by species 
of Ophiostoma (Harrington, 1981 ; de Hoog and Scheffer, 1984). 

Using molecular techniques such as ribosomal DNA sequencing. it has been possible 
to determine that Ceratocystis and Ophiostoma are phylogenetically distinct 
(Spa1afora and Blackwell , 1993). Based on panial sequences of the small subunit 
ribosomal RNA gene it appears that Ceratocystis is phylogeneticalty best 
accommodated in the Microascales and Ophiostoma in DiaporthiaJes (Berbee and 
Taylor, 1992a, 1992b; Spa1afora and Blackwell, 1993). Hausner et al. ( 1993) found 
that species of Ophiostoma and Ceratocystiopsis (with the exception of Cp. proteae 
M.J. Wingf. & P.S. van Wyk = Gondwanamyces proteae Marais & M.J. Wingf. and 
Cp. falcata (E.F. Wright & Cain) H.P. Upadhyay appear to fo rm a monophyletic 
group, although a great degree of genetic diversity was found within this genus. 

Three genera are currently accepted in the broader group of Ophiostomatoid fungi. 
These include: ( 1) Ceratocystis, with type species C. fimbriata~ (2) Ceratocystiopsis, 
with type species Cp. minuta (Siem.) H.P. Upadhyay & W.B. Kendr.; and (3) 
Ophiostoma, and type species 0 . piliferum. There is a logical separation of species of 
Ceratocystis from species of Ceratocystiopsis and Ophiostoma based on conidium 
ontogeny. However. the distinction between Ceratocystiopsis and Ophiostoma is less 
clear, with species in these genera sharing various characteristics. 

One of the problems in morphological systematics relates to how homology is 
recognised (Lutzoni and Vilgalys, 1995). The problem arises due to the diffi cu lty o f 
character interpretation {Tehler, 1990). The only way to test observed character 
homology is to expose all possible homology statements simultaneously to parsimony 
analysis (Tehler, 1990). Wi th the advent of computer systematics, it has become 
possible to ana lyse large numbers of characters simultaneously. This has overcome 
the first step in treating morphological characters objectively. 

One of the greatest challenges in morphological systematics relates to the 
interpretation of characters. A morphological character must be described in terms of 
quantitative grades (for example, ascospore size ranges) or qualitat ive characters (for 
example, lighl brown, brown 10 black or black pigmented ascospores) (Tehler, 1990). 
A further problem is encountered in unintentionally weighting characters selectively in 
data sets. Using different numbers of character states for different morphological 
characters introduces biased weighting. Examples of thi s can be found in every recent 
siUdy ana lysing morphological characters (Lutzoni and Vilgalys, 1995; McLaughl in et 
al .. 1995; Petrini, 1993; Tehler, 1990). For example, Tehler ( 1990) assigned seven 
characters and 17 character states to ascospore morphology while fi ve characters and 
I 0 character states were used for pycnidia and conidia. Due to the 4 difference in the 
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number of character states used 10 describe these characters, ascospore morphology 
will have greater weight in computer anaJysis. This may contribute to the 
incongruency encountered between morphological and molecular data sets. 

"The objective foc any systematist must be to present a phylogeny and classification 
with a minimum of"ad hoc" hypotheses. This is not accompl ished by the partitioning 
of data." (Tehler, 1995). This sentiment reflects the ultimate aim of systematics, to 
simultaneously assess all data and derive holistic phylogenies. The term 'holi stic 
phylogenies' is used to imply phylogenies that take al l avai lable characters 
(morphological and molecular) into considerat ion. However, this is not current ly 
possible. Morphological data cannot currently be coded in such a way as to 
objectively reflect true morphology. What in reality is being compared is the 
taxonomist 's perception of various characters. Using consensus trees for both 
morphological and molecular data is, we believe, the onl y way to reali se a holi st ic 
approach to systematics (Lutzoni and Vilgalys, 1995; McLaughlin et a/., 1995; 
Nishida eta/., 1995; Tehler, 1995). This will only be truly possible when morphology 
and molecular characters can be treated at the same level without a priori weighting. 

In this study, we make use of computer aided systematics to evaluate the various 
morphological characters used in the taxonomy of the Ophiostomatoid fungi . The aim 
of this study was to test the hypothetical taxonomy (of these fungi) proposed by 
Upadhyay ( 198 1) and Seifert et a/. ( 1993). Morphological characters were coded 
objectively and analysed using parsimony methods. 

MATERIALS AND METHODS 

SOURCE OF MORPHOLOGICAL DATA 

The data used in th is study were compiled from the literarure and are based on 
published descriptions, measurements, photographs and sketches of taxa (Table 1 ). 
The greatest proportion of data were extracted from the monograph of Upadhyay 
(198 1). In some cases descriptions were taken from origina l papers such as those for; 
0. novo-ulmi (Brasier, 1991); C. virescens (Davidson, 1944); C. /aricico/a (Redfern e1 

a/., 1987); 0. cucullatum and 0. jlexuosum (Solheim, 1986). Spe<:ies with incomplete 
descriptions were excluded. These included C. autographa B.K. Bakshi , C. 
demicu/ata R.W. Davidson. C. hyalmhecium R.W. Davidson, C. pseudominor 
Olchow. and J . Reid, Cp. conical/is (Oichow. and J. Reid) H.P. Upadhyay, Cp. 
ochracea (H. D. Griffin) H.P. Upadhyay, Cp. retussi (R. W. Davidson and T.E. Hinds) 
H.P. Upadhyay, 0. adjuncli (R. W. Davidson) T.C. Barr., 0. corona/a Olchow. and J. 
Reid, 0. perparvispora Hunt, 0 . distortum (R.W. Davidson) de Hoog and R.J. Scheff., 
0. europhiodes (E. F. Wright and Cain) H. Solheim, 0 . grande Samuels and Mo ller, 
0. grandiocarpum (Kowalski and Butin) Ru lamort, 0. novae-zelandiae (Hutchison 
and J. Reid) Rulamort , 0 . penicil/atum (Grosm.) Siem., 0. polonicum Siem., 0. 
polyporicola Constant. and Ryman, 0. prolifemm (Kowalski and Butin) Ru lamort, 0. 
serpens (Goid.} Arx, 0 . suba11ufatum Livingston and R.W. Davidson, 0. va/divanum 
{Butin) Rulamort , and 0 . wagneri (Goheen and Cobb) T.C. Harr. Microascus 
/ongirostris Zukal was included as outgroup to detennine the homoplasy of 
morphological characters (Morton and Smith, 1963). 



Table I. List of taxa' used in analyses 

C. adiposa (Butler) C. Moreau 
C. angusticallis E. F. Wright & H.D. Griffin 
C. deltoideospora Olchow. & J. Reid 
C. califomica De Yay, R.W. Davidson & Moller 
C. coerulescens (MUnch) B.K. Bakshi 
C. jagaceamm (Bretz) Hunt 
C. fimbriata Ellis & Haist. 
C. laricicola Redfern & Minter 
C. magnifica H. D. Griffin 

10 C. maniliformis (Hedge.) C. Moreau 
II C. poradoxa (Dade) C. Moreau 
12 C. populico/a Olchow. & J. Reid 
13 C. radicicola (Bliss) C. Moreau 
14 C. stenospora H.D. Griffin 
15 C. tenel/a R. W. Davidson 
16 C. tuhicol/is Olchow. & J. Reid 
17 C. virescens (R. W. Davidson) C. Moreau 
18 Cp. alba (DeVay, R.W. Davidson & Moller) H.P. Upadhyay 
19 Cp. collifera Marm. & Butin 
20 Cp. conce/1/rica (Olchow. & J. Reid) H.P. Upadhyay 
21 Cp. crenulara (Olchow. & J. Reid) H.P. Upadhyay 
22 Cp.falcata (E. F. Wright & Cain) H.P. Upadhyay 
23 Cp.fasciata (Olchow. & J. Reid) H.P. Upadhyay 
24 Cp. /ongispora (Olchow. & J. Reid) H.P. Upadhyay 
25 Cp. minima (Olchow. & J. Reid) H.P. Upadhyay 
26 Cp. minuta (Siem.) H.P. Upadhyay & W.B. Kendr. 
27 Cp. mirmta-bicolor (R.W. Davidson) H.P. Upadhyay & W.B. Kendr. 
28 Cp. pollidohrwwea (Olchow. & J. Reid) H.P. Upadhyay 
29 Cp. ranaculosus T.J. Perry & Bridges 
30 Cp. spinulosa (H. D. Griffin) H.P. Upadhyay 
31 0. abietinum Marm. & Butin 
32 0. abiocarpum (R. W. Davidson) T.C. Harr. 
33 0. aequivaginata Olchow. & J. Reid 
34 0. ainoae H. Solheim 
35 0. allantospora H. D. Griffin 
36 0. araucariae (Butin) de Hoog & R.J. Scheff. 
37 C. arborea Olchow. & J. Reid 
38 0. aureum (Rob.-JeiTr. & R.W. Davidson) T.C. Harr. 
39 0 . bacillosporum (Butin & Zimm.) de Hoog & R.J. Scheff. 
40 0. bicolor R. W. Davidson & Wells 
41 0 . brevicolla (R. W. Davidson) de Hoog & R.J. Scheff. 
42 0 . brunneo-cilialum Mathiesen-Kaarik 
43 C. brwmeocrinata E. F. Wright & Cain 
44 0. cainii (Olchow. & J. Reid) T.C. Harr. 
45 0. camrm (MUnch) Syd. & P. Syd. 
46 0. c/avigerum (Rob.-Jeffr. & R.W. Davidson) T.C. Harr. 
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47 0 . columnaris Olchow. & 1. Reid 
48 0. couicolum Marm. & Butin 
49 0. crassivaginatum (H.D. Griffin) T.C. Harr. 
50 0. cucul/atum H . Solheim 
51 0. davidsonii (Oichow. & 1. Reid) H. Solheim 
52 0. dryocoetidis (W.B. Kendr. & Molnar) de Hoog & R.1. Scheff. 
53 0 . epigloeum (Guerrero) de Hoog & R.J. Scheff. 
54 0. jlexosum H. Solheim 
55 O.jrancke-grosmanniae (R.W. Davidson) de Hoog & R.1. Scheff. 
56 0 . grandifoliae (R. W. Davidson) T.C. Harr. 
57 0. lnmlii (Rob.-1effr.) de Hoog & R.J . Scheff. 
58 0. imrocitrina Olchow. & J. Reid 
59 0. ips (Rumbold) Nannf. 
60 0. leptagraphioides (R. W. Davidson) Arx 
6 1 0. leucocarpa R.W. Davidson 
62 0 . megalohnmneum (R. W. Davidson & Toole) de Hoog & R.J. Scheff. 
63 0. minus (Hedge.) Syd. & P. Syd. 
64 0. multiamwlatum {Hedge. & R.W. Davidson) Fr. 
65 0. narcissi Limber 
66 0. nigrocarpum (R.W. Davidson) de Hoog 
67 0. nignmt (R. W. Davidson) de Hoog & R.J. Scheff. 
68 0 . notltofagi (But in) Rulamon 
69 0. novo--u/mi Brasier 
70 0 . obscura (R. W. Davidson) Arx 
71 0. olivaceapinii R. W. Davidson 
72 0. o/ivaceum Mathiesen 
73 0. piceae (MOoch) Syd. & P. Syd. 
74 0. piceaperdum (Rumbold) Arx 
75 0 . piliferum (Fr.) Syd. & P. Syd. 
76 0. pluriammlatum (Hedge.) Syd. & P. Syd. 
77 0 . papulinum (T.E. Hinds & R. W. Davidson) de Hoog & R.J. Scheff. 
78 0. robustum (Rob.-1effr. & R.W. Davidson) T.C. Harr. 
79 0 . rostrocorona/um (R.W. Davidson & Eslyn) de Hoog & R.J. Scheff. 
&0 0. rostrocy/iudricum (R.W. Davidson) Arx 
81 0. sagmatospara (E. F. Wright & Cain) H. Solheim 
82 0. seticolle (R. W. Davidson) de Hoog & R.1. Scheff. 
83 0. sparsum (R.W. Davidson) de Hoog & R.1. Scheff. 
84 0. stenoceras (Robak) Melin & Nannf. 
85 0. tetropii Mathiesen 
86 0. torlici/iala Olchow. & 1. Reid 
87 0. lremulo-aureum (R. W. Davidson & T.E. Hinds) de Hoog & R.J. Scheff. 
88 0. lriangulosporum Butin 
89 0. lrinacriforme (Parker) T.C. Harr. 
90 0 . u/mi (Buisman) Nann f. 
• C. refers to Ceratocystis, Cp. to Ceratocystiopsis and 0 . to Ophiostoma. 
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CHARACTER CODING 

A total of eight morphological characters, four for the anamorph and four for the 
teleomorph, were used to describe taxa (Table 2a, 2b). Anamorph characters included 
type of conidiophore (mononematous and/or synnematous), conidiogenesis, type of 
anamorph (Chalara, Graphium, Hyalorhinocladiella, Leptographium and Sporothrix) 
and conidial morphology. Teleomorph characters included ascoma base, ascoma 
neck, ostiolar hyphae and ascospore morphology. Characters such as shape of peri dial 
cells, ascomatal ornamentation, length of ostia Jar hyphae and conidiophore dimension. 
were excluded because they were often not mentioned in descriptions. 

Morphological characters were described in tenns of multi-state characters (Table 2a, 
2b). Qualitative characters were descri bed using numerical ranges published by Grylls 
and Seifert ( 1993) in a synopt ic key to the Ophiostomatoid fungi . Binary states (0 and 
I) were used to indicate the presence or absence of character states for the various 
characters (Table 3). 

Where more than one anamorph was present in a taxon, the chl\racters of the 
synanamorph were also included in the analysis. In the event that only one anamorph 
was present for a taxon. the anamorph was used as synanamorph for comparative 
purposes. Ln taxa where the anamorph is unknown (C. magnifica and C. slenospora), 
anamorph characters were treated as missing data. 

PARSIMONY AND DISTANCE ANALYSIS 

A data set (Table 3) established for each taxon using a wide range of character states 
(Table 2a, 2b}, was ana lysed using parsimony methods. The most parsimonious tree 
was derived using heuristic search techniques of PAUP 3.1.1 (Phylogenetic Analysis 
Us ing Parsimony) (Swofford, 1993). Unweighted character states were analysed 
using PAUP and the most parsimonious tree produced. Characters were equally 
weighted using fract ional weighting of character states (Table 4). This was achieved 
by weighting individual character states. The fractional weight of character states was 
determined by divid ing the greatest number of character states used for each character 
by the number of character states pertaining to that particular character. Using this 
approach, a monophyletic outgroup was determined and used to root trees in 
subsequent analyses. 

To simplify later analyses, a subset of 55 taxa was chosen based on the groupings of 
the tree resulting from equally weighted characters (Fig. 1). Bootstraping (1000 
replicates) was done 10 calculate the confidence intervals of the different branching 
points on the tree. To determine the contribution of different characters (Table 2a. 2b) 
to tree topology, perithecial base (1 -3, 4-1 0), perithecial neck (11, 12-21 , 22-26), 
ostio lar hyphae (27, 28-30}, ascospore morphology (31-37, 38-43, 44-47), 
conidiophore (48-49), conidiogenesis (50-5 1), anamorph type (52-57) and conidial 
morphology (58, 59-64, 65-69, 70-73, 74-79, 80-84, 85-88), were weighted 
consecutively, twice as heavily as any other character. Characters were also deleted 
from analyses consecutively to determine the effect of the absence of characters. 
Microascus fongirostris was included in the analysis to determioe the effect of 
homoplasy of morphological characters used to determine tree topologies. 



::l ... 

Table 2a. Teleomorph character states used in the morphology data set 

Characterstate I 2 3 4 5 6 7 8 9 10 
I. Perithecial base 
1-3 Base dark brown light brown or white or 

pigmentation to black olivaceous hyaline 
4- 10 Diameter bun) <50 50-100 100- 150 150-200 200-300 300-500 >500 
2. Perithecial neck 
II Neck present I absent 
12-21 Length (JIDl) <50 50-100 100-200 200-300 300-500 500-750 750-1000 1000- 1500 1500-5000 >5000 

22-26 Width at apex <10 10-20 20-30 30-45 >45 
3. Ostiolar hyphae 
21 Ostiolar hyphae present I absent 
28-30 Type divergent parallel convergent 
4. Ascospore 
31-37 Shape oblong to curved, fussifonn x appearing secondary secondary seoondary 

ellipsoidal allantoid, falcate sheathed wall hat wall pillow wall same 
orange section shaped shaped shape as 

ascospore 
38-43 Length (JID1) <3 3-5 5-7 7-10 10-20 >20 
44-47 Width (JID1) <2 2-3 3-4 >4 



Table 2b. Anamorph character states used in the morphology data sel. 

Characterstate 

5. Conidiophore 

48-49 Type mononcma1ous synnematous 

6. Conidioecncsis 

50-5 1 Type holoblastic cnteroblastic 

7. Anamorph 

52-57 Type Cholara Graphlum Hyalorhinocladie/la Uptographium Spororhrl:r other 

8. Conidia / Anamorph 

58 Septation present I absent 

59-64 Shape globose ell ipsoidal to ovate oblong to ellipsoidal clavate YorTshaped fussiform 

65-69 Length (fUTl) <5 5-7 7-10 10-20 >20 

70-73 Width(~m) <2 2-3 3-4 >4 

Co11idia/ Synanamorph 

74-79 Shape globose ellipsoidal to ovate oblong to ellipsoidal clavate YorTshaped fussiforrn 

80-84 Length (fUTl) <5 5-7 7-10 10-20 >20 

85-88 Width(fUTl) <2 2-3 3-4 >4 Si 



Table 3. Coded data matrix for taxa (Table I)' coded according to character states in Table 2. 

Character 
1 2 3 4 561 8 
1000000111-1000000011001100-1100-01001001001100001110-01-01-100000-111000001100011111000001100011 
1000110000-1000011 000001000-1100 -1 0001001110000110001-10-01-0 10000-00 1 100111101110001100111101110 
1 0 01100000-100 1110 0000 10000-10 00-0 100000 0100 0001 00010 - 10- 01 - 000010 - 01 1 1011100010000111 0111 0001000 

4 1000110000- 1001110000001100- 1100- 10001010011000110010-10-01-001000-01100010000110001 1000100001100 
5 1000110000-1000001110001000-1100-01000000110000100010-10- 01- 000010 - 01100111 1 10 11100 1 1001111101110 
6 1000011000- 1000001100001000-11 00 - 0 1001001000100010010-01-01-100000 - 0110000111100010 1 1000011110001 
7 1000110000-1011000000011000-1110-10001010010000100010-10-01-000010-011110110000011011 1 10110000011 
8 1000000110-1000110000000001-11 10-1 100 1001001110011010-01-01-100000-011000111100 1 1001 100011110011 0 
9 1000011100- 1 1 11111100001000-1 110-01001100011100010010- 01 - 01- 100000-001000001110111001000001110111 
1 0 1000000100-1000001100000110-1100-11001001010000110010-01-01-100000-0010000011100010010000011 10001 
1 1 1000000111-1000000110001100-0000- 010010011 00000100010-7?-01- ?7?1 ??-01 1100001 000010011100001000010 
1 2 1000111100-1000001100001000-1100-01001100011000010010-01-01-100000-011 000011 10011101 1000011 10011 1 
1 3 1100001100- 1000001110000110- 1110- 01001001001100011110- 01-01-100000-011000001 100111011000001100111 
14 1000110000-1011000000010000-1110-01001001010000110010- 10-01-000010 - 00110010000100000 1100100001000 
1 5 01011111 00-1 111111100000110- ll00- 1000100100111001 1 010-01-01-100000-0010000 11ll01 1 100 1000011110111 
16 1001100000- 1011000000001000- 0000- 0100100 10111 00100000- ?7-01-000000-??????? 7? ???? ???? ?????? ??????? 
11 1000110000-1001110000011000- 1100- 01000000010000100010- 10- 01-0000 10-0ll100111001100011100111001100 
1 8 1000110000-101000 00000 01 00 0-0000-100 010110100001 00010- 10- 01-0010 00-01 1 1001 100010 000111001100 0100 0 
19 1000001 100 -1 111 1 11 100001? 7 ?-ll00-010010010011001 00010-7 7-01 -7 777 77-011000011110100011000011110100 
2 0 0010110000-1011100000011 000- 10ll- 011 01001001 100100010-10-01-001000 - 01110 1 0 11 0001 100111010 1 1000ll 0 
21 100010000 0-110000 00000 1000 0 - 1001- 001 010010000101 00010 - 10- 01-0000 10-11000 01 100010 0011000011 0 0 01000 
2 2 1000100000-1010000000011000-0001-00101001000110100010-10-01-000010 - 000110100001000000110100001000 
23 1001100000 -1 001000000011000-1110-00101001001 100100010-10-01-001000-0111 001 10001 10001ll00ll0001100 
2 4 1 ooo 1 ooooo - 11 ooooooooo 1 oooo-oooo -oo 1 o 1 oo 1 ooooo 1 1 0001 o-o 1-01-1 ooo oo -oo 1 1 o 01 11 oo 10000011 oo 111 o o 1 ooo 
2 5 1001100000-1010000000010000-1011-00101001000110100010-10- 01-001000-01110010000 1000011100100001000 
2 6 10011 1 0000-1110000000011000-1001 - 00101001000110100010-10-01 - 000010-00111 00 1 110111000ll 100111 011 1 0 
2 7 1001110000-1100000000001100-1001-00101001000010100010-10- 01- 001000-011100110001000011100110001000 
28 1000100000-1111000000001 1 00-1011-01101001001110100010-1 0 - 01 - 001000-0110001 10001000011000110001000 
2 9 0 101100000 - 1011100000011000-1001-00101001000011100010-10-01-001 000-011000110001000011000110001000 
30 1 000100000 - 1100000000011000- 1001-010011000000 10100010-10-01-000010-00100011000100000100011 0001000 
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31 100111 ooo0 - 11100oooooo?????-oooo-10l010ooooo11 0110010-10 - 0l - 000010-0011000 ll0010000011000llOO 1 oon 
32 1001100000 - 11000000000 10000- 1001-00101001000110100010- 10-01- 000010 -110010110001100 1100 10110001100 
33 1000011100-1000011000011000-1100-01000000010000010010-10- 01-000010- 0011001 10001000001100110001000 
3 4 1000001100-111111111 00?? ??? - 0000- 0 1000000010000100010-10 - 01 - 000 100-011000011101100011000011101100 
35 1 001 11 0000-1001111000011000-1110- 01101001 110000100010-10 - 01-001000 - 1 11100110001100111100110001100 
3 6 100 0110000-1 00001100 0 00110 0-1100-1 000100 10 10 0 001000 01 - 10-01- 01 0000 - 011100111001110 0111001110 01110 
3? 1000111100- 1000001110001100-1010- 010000001100001 10010-10-01 - 001000 - 01110011 1 001 110011100111001110 
38 1000111000 - 1000110000001000-0000-01000000010000100011 -10-01 - 011000-0111 0010000 10000 11 10011000 1000 
39 1000000110- 0000000000000000-0000 - 010011 00011000011010-10-01- 000100- 0101000111011 1001010001 11 01110 
4 0 1000110000-1 0001 10000001100-1100 - 10000000001110100010- 10-01-001000 -011100110001 1000 11 100110001100 
41 01 1 0001110 - 100000 1110000111-0000-1000101 0011000011010- 10- 0 l-001000 - 011100 1110011110111 0011 100 111 1 
4 2 1 000011000-1000110000001 100-1011-01001001001100011010-10- 01-000100 - 001100111001100001100 111001100 
43 1000000110-1000001110001100- 1100-1 0001010010000110001-10-01-010000-0110001 1000100001 1000110001000 
4 4 100001 1110-1 000111100000110- 0000 - 0 10011000110001 11 001 - 10- 01-010000-001100 111001100001 1 001 11001100 
4 5 1001111000 - 11 11 111100011000 - 0000 - 01000000011000110010-10-01- ???? ? 1 -11 0000111101111 110000111101111 
4 6 1000000111 - 0000000000000000-0000 - 01001100011000011110- 10- 11-01 0000- 001100000 110001001100000110001 
4? 1000111100-1000011000001000-0000- 10001010111 0001 10001 - 10- 0l-010000-0011001100011 00001100110001100 
4 B 0 100 001100- 100 000 1000001 100-1 101 -0100000 001100 0100010- 10-01 - 000010-01110 011000 001 10111 001100 0001 1 
4 9 1001110000-1110000000001000- 1110- 001010010001101 000 10- 10- 0l- 000100 - 00110011110 1 0000011 00 111101000 
5 0 1100110000-1 0001 11000001000- 1100- 01001100001000011001-10-01-0 10000-011 0001 11001110011000111001110 
51 1 000100000-1001110000001100-1010 - 0 1001001011000011001 -1 0- 01-0 10000-011000111001100011000111001100 
s 2 1 oo o oo 11 oo- 1 oo 1111 oo oooo o 11-1 o oo -o 1 o o 1 oo 1 oo 1 ooo 111 o 1 o- 1 o - o 1 -oo o 1 oo-o 111oooo 11 o 01 11 o 111 oooo 11 oo 111 
53 100001 1000-1 001 111 000001000 - 0000 - 010000001100001 00010-10- 0 l - 000010-0111001 10001100011100110001100 
54 1000011000-1000001100001000-1100 -1000 1010010000100010-10-0l-000010-01111011000 1110011110110001110 
55• 1000 011000-1001110000000100-1 010 - 0 1 001001011000010010-10- 01 - 000 1 00-111000100001100111000100001100 
56 1000011000-1000011100001100-1100-010010010100001 00010-10 -01-000100-011100100001000011100100001000 
5? 1000000110- 1111111000001110- 0000- 0 1001100010000110010-10- 0I-000100-0110001 1100 1111011000111001111 
5B 1 ooo o 111 oo-1 oooo 11 oo ooo 11 oo- oo oo - o 1 ooooo 011 oooo 1 oooo 1-1 o- 01-o 1 oooo-oo 11 oo 1 oooo 1 ooo o o 11 oo 1 ooo 01 ooo 
59 1000011 110- 10001111 10001 100- 0000-1 000101 00 11000110011 -10 - 0l - 011000 - 0 11100111001100111000 110000011 
60 1000011000-10010 000000 01 100-1110-010 0 I 01 0001 10 00 11010-10-01-00 0100-011000111001100 0110 00111001100 
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61 0010011000- 1000001100000001-1100-01000000110000 100010-10-01 - 000010-001101110001100001101110001100 
62 1000000010- 10000001 1 00?????-111 0 - 0100000011000010001 0- 10-01- 000010-011100111001 1 00011 100111001100 
63 1000110000-1011000000011000- 0 100-01000000111000100010-10- 01-001000- 0 1 1 100110001110011100110001 11 0 
64 1000011100- 11111 111 1 1 1 11000-1100 - 11000000110000100010- 10 - 01-000010-011001111101 1 10011001111101110 
6~ 1000011000-10011 10000001000-0000-100000001 10000100010-10- 01-000010-01 110011100111001 1100 1L100111 0 
66 10 01 11 00 00-1 0010000 00001 00 0-1 100-0100000001000010001 0 - 10-01-0000 10-01 110 01100011000111001 100 01 100 
61 1000110000-100 1 1 10000001100- 1 1 10-10001010010000110010-10-01-001000-011100111001100011 100111001100 
68 1000000011-1 1111 111 11 100001-0000-01000000010000010010- 10- 0 1-000010 - 0100001 00001000010000100001000 
69 1000110000-1 0001 11000011000- 1 100-01000000011000100011-10-01-010010-011100111 100 1 00011000110001 100 
70 1000110000-1000110000001100-1000-11001010011000010001-10-01-010000- 01100011100001101100011 1000011 
71 1000001000-1000111000001000-1111-01001100011000110001-10-01-010000-011000111001 100011000111001100 
72 1000100000-1001110000001100-1010-01001100011000011001-10-01-010000-011000111001110011000111001110 . 
73 1000111000-1 000001110011100-0100 - 01000000110000100011 - 10- 0 1-0100 10 - 01 1000011 1011 10011000110001100 
74 1000001 000- 111000000000111 0 - 0000-0100110001110001 1010 - 10- 01-000100-011000111000110011000111000110 
1 ~ 1000 1 1 1100 - 1000011111111000-1 1 10-01000000010000100010-10-01-000010-011001111001100011001111001100 
16 1000111100-1000001111011000- 1 100- 01000000010000100010-10-01-000010 - 01 1001111 101100011001111101100 
77 1000001100- 10000011 10001110-1100- 01000000010000110010- 10- 0 1-000010 - 011001011 10 1110011001011101110 
18 1000001110-0000000000000000- 0000 -0100110001 1000011010 - 10-01-000100-010000111000111010000111000111 
19 100001 1000- 1001111000001100-1100-01000000011000110010- 10- 0 1-000010-011100 1 11001100011100111001 100 
80 1000011100- 10000 110000001 1 0-0000 -01001001 1 10000100010-10-01-000100-011100110001100011100110001100 
81 1000 110000- 1011110000001100-1010-01001100011 100011101 - 10-01-0 10000- 01 1 1001 11000011 0 11100111000011 
8 2 100 0 0100 00-100100000000000 1- 1011-1 000101 0011000010010-10-01-00 1000- 011 10 01100011 0001110011 0001100 
8 3 1000 0110 00 - 11111 00000001 10 0-0000 -1 000101 0011000110001 - 10- 0 1-0 10000- 01100 01000010 00011000100001000 
8 4 100 011 1000-1 00001111000100 0-1100 -0100000 0110000100 01 0-1 0-01-000010 - 01 1 10 01100011 0001 11001 10001100 
8 ~ 100 0001 1 10 - 10000 01110001 10 0 -11 00- 0100000 01 1000010001 0- 10-01-000010-011 00 01100010 00011000110001000 
8 6 100 001100 0-10 0001111000110 0-1100-01001001110000100 0 01-1 0 -01-010000 -011 10 01000010 00011100100001000 
81 10001 1 0000 -1 000011000001100 -1 0 10 - 0 10000 00011 00011001 0-10-01 -001000 - 01 1100011001100011100011001100 
8 8 1000001 100-100000011000 1100-1100-01001101010000010010-10 - 01-001000-011000111001111011000111001111 
89 1000000100-0000000000000000-0000-01001100011000011010-10-01-000100-0110001110011110.11000111001111 
90 1000011000-100111000 000 1000-1100 -010000 00011000100011-1 0-01-01 00 10 - 011100111101100011000110001100 
• Taxa numbers correspond to those listed in Table I . 
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Table 4. Fractional weighting of character states to equally 
weight characters. 

Mol]lhological Number of Equal weighting of 
character character states characters• 

TeleomoiJlh 
1. Perithecial 10 310 
2. Perithecial 16 193 
3. Ostiolar 4 775 
4. Ascospore 20 182 

Anamorph 
5. Conidiophore 2 1550 
6. Conidiogenesis 2 1550 
7. Anamol]lh 516 
8. Conidia 31 100 

• Equal weight of characters - (x + y) x JOO, where, 
x- largest number of character states per chan~cter (3 1), 
y - number of character states of this character. 
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• RESULTS 

Using the heuristic search option on the unweighted data set resulted in 20 equally 
most parsimonious trees. All 20 tree topologies were incongruent with the accepted 
classification of Che Ophiostomatoid fungi (Sei fert eta/., 1993; Upadhyay, 198 1). 
Species of Ceratocystis were thus interspersed with species of Ophiostoma and 
Ceratocystiopsis without any obvious pattern consistent with our knowledge of this 
group. 

In the analysis of equally weighted characters using fract ional weighting. three trees 
rooted to midpoint were produced (Fig. 1}. The tree topologies were similar, differing 
only within clusters. The tree topology was such that the species were divided into 
two groups i.e. species of Ceratocystis and species of Ophiostoma and 
Ceratocystiopsis. Notab le except ions were species present ly residing in Ceratocyslis 
(C. angusticollis, C. califom ica, C. deltoideospora, C. populicala, C. tenet/a and C. 
lubicollis) that grouped with species of Ophiostoma . Ceratocystiopsis jalcata, grouped 
with species of Ceratocystis. The Ceratocyslis group fanned a distinct monophyly and 
was used as outgroup in further analyses. Species of Ophiostoma and Ceratocysliopsis 
were found in separate clusters. Species with Graphium anamorphs grouped together, 
including certain species with Graphium as well as Sporothrix synanamorphs, (0. 
araucariae, 0. ulmi, 0. novo-ulmi and 0. piceae). Species with Sporothrix or 
Hyalorhinocladiel/a anamorphs occurred in two clusters. The first group included 
only species with Sporothrix anamorphs whi le the second group incorporated species 
with Hyalorhinocladiella anamorphs and some species with Sporothrix anamorphs. 
Species with Leptographium anamorphs also resided in a separate cluster. The tree 
homoplasy index of morphologica l characters was 0.848 and the consistency index 
was 0.152. 

Based on the dend rogram produced by equally weighting characters (Fig. I). a subset of 
55 taxa, representing the different groups, were selected for further analysis. A single 
most parsimonious tree was produced using the heuristic search option (Fig. 2). The 
tree was rooted using species of Ceratocystis, including Cp. fa/cola, as outgroup. The 
Ceratocystis group was separate from species of Ophiostoma and Ceratocystiopsis, with 
a 98% confidence interval (Fig. 2). The Graphium and Sporothrix groups both had 
boo!Sirap values of I 00%. The boo!Strap value for the Leptographium group was 87% 
while the Hyalorltinocladiella group had a bootstrap value of 95%. The homoplasy 
index for the tree was 0. 775 and the consistency index 0.225. When M. /ongirostris was 
included in the ana lysis, it was found to group within the Leptographium cluster (Fig. 
3). 

Weighting various characters did not always produce tree topologies that were 
congruent with the equal weight ing of characters. Weighting perithecial base resulted 
in nine trees. The groupi ng topology was similar to that in Figure 2, with differences 
in the interna l rearrangements of the Graphium and Ceratocystis groups. Weighting 
of the perithecial neck character produced two trees, with loss of resolution in the 
Leptographium and Hyalorhinocladiella groups. Weighting of ostiolar hyphae 
resu lted in nine trees. The Ceralocystis, Graphium and Leptographium groups, with 
the exception of 0 . leptographioides, maintained resolution. Taxa in the Sporothrix 
and Hyalorhillocladiel/a groups were intennixed with 0. /eptographioides. 



Fig. 1. Consmsus of three nnst parsinnnious trees. 
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Fig. 2. Most parsimonious tree of selected taxa. 
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Fig. 3. Most parsimonious tree with M. longirostris included in the taxa selection. 
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Weighting ascospore morphology·resulted in two trees with a loss of resolut ion in the 
Hya/orhinocladiella group. 

Weighting anamorph characters had less of an effect on tree topology than it did with 
teleomorph charaCters. Weighting conidiophore and anamorph type, resulted in one 
tree with similar topology to that where characters were equally weighted. Weighting 
the type of conidiogenesis character produced three trees. The different groups were 
maintained with internal rearrangements occurring in the Graphium group in all the 
trees. Weight ing of conidial morphology produced four trees of which the 
Hyalorhinocladiella group was unresolved and internal rearrangements occurred in 
the Graphium and Sporothrix groups. 

Deleting characters from analyses had a greater effect on tree topology than did 
weight ing. Deleting perithecial base resulted in 10 trees. all having the same group 
topology as that in Figure 2, but wi th internal rearrangements. Excluding perithecial 
r.eck resulted in I 5 trees. Ceratocystis magnifica grouped with in the Leptographium 
group and rearrangements occurred in the Hyalorhiuocladiellu and Leptographium 
groups. Deletion of ostiolar hyphae resuhed in two trees. Here, species in the 
Leptographium group and C. virescens were unresolved. Delet ing ascospore 
morphology resulted in nine trees, in which the Graphium and Sporothrir groups were 
maintained. The Lepwgraphium group included C. magnifica while 
Hyalorhinocladiella was split into two separate clusters. 

Deletion of anamorph characters had a similar effect on tree topology as did the 
deletion of teleomorph characters. Excluding type of conidiophore resulted in three 
trees. Here, Ceratocystis and Sporolhrix groups were maintained while taxa in the 
Graphium, Hya/orhinocladiella and Leptographium groups were intermixed. Deleting 
type of conid iogenesis from the analysis produced five trees in which the Graphium 
and Sporothrix groups were maintained. The Leptographium group included C. 
magnifica while the Hyalorhinocladie/la group included Cp. falcata . Removing 
anamorph type resulted in 12 trees in which the groups Ceratocystis, Sporothrix and 
Graphium were maintained. The Hyalorhinocladiella group included 0. 
/eptographioides with the grouping of other taxa in the Leptographium group, 
unresolved. Deleting conidial morphology from the analysis resulted in 89 trees. All 
the groups, Cera tocystis, Graphium, Sporothrix, Leptographium and 
Hyalorhinocladiella were maintained with rearrangements of taxa occurring within 
groups. 

DISCUSSION 

In this study of published morphological characters, the grouping of species in 
Ceratocystis s. l. based on anamorph type suggests that this character is imponant in 
the delineation of phylogenetic groups. The exception is that species with 
flyalorhinoc/adiel/a anamorphs form a group that includes species with Sporothrix 
anamorphs. Benade et a/. (1996) found that the Hyalorhinocladiel/a anamorph is 
simi lar to Sporothrix and that there is apparently a cont inuum of developmental stages 
between these two genera. The clustering of species with si milar anamorph type may 
ultimately form a sound basis of different genera within Ophiostoma sensu Jato. 
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Weighting individual character states can be used to cancel the effect of assigning 
different numbers of character states to different characters. Analysis of equally 
weighted morphological characters of the Ophiostomatoid fungi produced tree 
topologies reasonably congruent with those from studies using molecular data (Berbee 
and Taylor, 1992a; 1992b; Hausner et a/., 1993; Spatafora and Blackwell, 1993). 
Results fro m parsimony analysis, of equa ll y weighted morphological characters, 
support the view that Ceratocystis s.s. is a di st inct genus from Ophiostoma. 
Furthermore, in analyses testing the homology of aH morphological cbaracters 
simultaneously, there docs not appear to be any justification for separating species of 
CeraJocystiop.'iis from Ophiosroma. This finding based on morphological data is 
congruent with molecular data that suggests that Ceratocystiopsis and Ophiostoma 
form a monophyletic group (Hausner eta/., 1993). 

Using parsimony analysis of equally weighted characters with unrooted trees (rooted 
to midpoint), species of Ceratocyslis (with the exception of C. angusticollis, C. 
califomica, C. deltoideospora, C. populicola, C. tenella, C. tubicollis and the 
inclusion ofCp. falcata) were identified as a monophyletic group. We can support the 
exclusion of C. angusticollis, C. ca/ifomica, C. deltoideospora, C. populicola, C. 
tenella, C. tubicollis from Ceratocystis based on the fact that these species have 
anamorphs re miniscent of those in Ophiosloma and these species should be transferred 
to the latter genus (Seifen eta/., 1993) 

The inclusion of Cp. fa/cola in Ceratocystis is justifiable as this fungus is more 
reminiscent of species in Ceratocystis. Cer01ocystiopsis Jalcata has a Chalara 
anamorph, which is characteristic of species of Ceratocystis s.s. However, sequence, 
RFLP and hybridisation dara (Hausner eta/., 1993; Vi ljoen eta/., 1999) suggest that 
Cp. falcata is phylogenctica ll y distant from species of Ceratocystis. Ascospore 
morphology on its own is, therefore, not a good characteristic on which to base 
genera, as has previously been shown by Hausner eta/. (1993). It would appear that 
the characters used in the taxonomy of the Ophiostomatoid fungi are highly 
convergent. This is supported by high homoplasy values for the trees resulting from 
PAUP ana lyses. 

Consecutive weighting of morphological characters was useful in determining the 
effect of those characters on tree topology. Thus. weight ing different morphological 
characters changed tree topology to a greater or lesser extent. Weighting perithecial 
base, conidiophore, conidiogenesis and anamorph type, did not affect tree topology. 
However, weighting perithccial neck, ostiolar hyphae, ascospore and conidial 
morphology resu lted in a Joss of resolution in one or more groups of taxa. 
Furthermore, no single morphologica l character, when weighted, resulted in the 
simultaneous loss of resolution in all groups of ta.'Ca . Therefore, the effect of 
perithecial neck, ostiolar hyphae, ascospore and conidial morphology on the taxonomy 
of these fungi is collective. This suggests that groups of characters, rather than single 
characters, should be used simultaneously in the taxonomy of these fungi . This is 
unfortunately not possible without the aid of computer based systematics. Results 
underline the importance of character description in computer systematics. 

Removing morphological characters from analyses, placed the weighting of characters 
in perspective. Perithecial base was the only character that did 1lot change tree 
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topology. Perithecial neck, ostiolar hyphae, ascospore morphology, conidiophore, 
conidiogenesis, anamorph type and conidial morphology contributed to a wide range 
of changes in tree topology. No single deleted character resulted in loss of resolution 
of all the different groups. For example, deleting anamorph type did not change the 
distinction between Ceralocystis, Graphium and Sporothrix groups. The 
Leptographium group was unresolved with 0. leptographioides included in the 
Hyalorhinocladiella group. Therefore, the distinction between the groups of taxa. is 
not solely based on a single morphological characteristic. Furthermore, the low 
consistency index values and high homoplasy values confirm that the morphological 
characters, used in I he taxonomy of the Ophiostomatoid fungi, are highly convergent. 
However, the high bootstrap values for the different nodes of the tree is an indication 
that the grouping of taxa within the trees is valid and is not a result of any single 
character. 

Species of Microascus are morphologically similar to the Ophiostomatoid fungi. 
However, analysis of sequence data (Berbee and Taylor, J992a; 1992b; Spatafora and 
Blackwell, 1993) has shown that Microascus is phylogenetically di stinct from 
Ophios10ma. The inclusion of M longirostris in the Leptographium group (Fig 4) is, 
therefore, an indicarion that many of the morphological characters used in the 
taxonomy of these fungi are highly convergent. This is supported by the high 
homoplasy value (0. 775) for the tree topology. 

Computer analysis of morphological characters is error prone, because of the plastic 
nature of these characters and the way in which they are expressed in a data base. 
This bias is introduced by reducing a character to an exclusive state. regardless of the 
variation within that character. Under these conditions, the taxonomist must make the 
decision that one character state, above all others, best describes a taxon character. 
Using a binary system to indicate the presence or absence of multi-state characters 
does not restrict morphological characters from being expressed as selective character 
states in a data matrix . The advantage of this approach is that the data matrix will 
reflect shared character states and shared characters. Funhermore, using a 
combination of multi-state character states in conjunction with a binary system, allows 
the expression of natural variat ion within a coded data matrix. The binary coding 
thus makes it possible to assign each character equal weight or to weight certain 
characters preferentially. This is useful in determining the effect that different 
characters have on tree topologies. and can be used to identify divergent or convergent 
morphological characters. 

This study provides an object ive taxonomic hypothesis for the Ophiostomatoid fungi 
based on equally weighted morphological characters. ln sumary, the genus 
Ceratocyctis s.s. is distictint from Ophiostoma while species of Ceratocystiopsis and 
Ophiostoma form a monophyletic group. Despite the high degree of homoplasy of 
characters. results strongly suggest that anamorph type may be an imponant character 
on which funher subdivisio ns, in Ceraux:ystiopsis and Ophiostoma. may be based. 

We have attempted to address the problems pertaining to character description and 
different numbers of character states. by using an inclusive approach and equal 
weighting of morphological characters. The effect is evident when comparing the 
result of unweighted versus equa ll y weighted characters. Only the analyses of equally 
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weighted characters produced tree topologies congruent to hypothetical classifications. 
Funhermore, it appears that collections of morphological characters, rather than single 
characters, are imponant in the taxonomy of the Ophiostomatoid fungi. The 
taxonomic hypothesis arising from this morphology study should now be tested using 
less subjective data sets, such as those derived using molecular techniques. 
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ABSTRACT 

26 species are reponed as new for Colombia of which Aleurocystis habgal­
lae, Amaurodon viridis. Amylocorticium africanum, Brevice/licium allanto­
.lporum, Hyphodontia a/utacea, H. orasinusensis and Leifia jlabelliradiata 
are new to South America. Hypochniciellum luteolum Hjonstam & Ryvarden 
and Radulodon venustum Hjortstam & Ryvarden are described as new. Keys 
are provided for tropical species of Amy locorticium, South American species 
of Brevicel/icium and all species in Candelabrochaete and Hypochniciellum. 

lNTRODUCTION 

The first report on Colombian corticioid fungi (Hjortstam and Ryvarden 
1997) provided detai ls of the expedition on which the specimens were col­
lected, where they arc deposited, etc. To avoid excessive citations of locality 
names. the following list indicales where the cited collections were made. 
Collections numbered 15814 - 159 12: Magdalena province, Toyrona national 
park. at sea level. 14 June 1978; 15913 - 16050: Magdalena province, San 
Lorenzo. Station Rcservo, Sicrro Nevada, 1900 m, 16. June 1978. 
Species marked with an aslerisk are new to Colombia . 

LIST OF SPECIES 

*Aieurocystis habgallae (Berk. & Broome) G. Cunn. 
Specimen: 15987. A pantropkal species originally described from Sri Lanka. 
The closely relaled species A. magnispora (Burt) P.A. Lemke was reported 
from Colombia by Ryvardcn ( 1998). 



242 

• Aleurodiscus mirabilis (Berk. & M. A. Cunis) H6hn. 
Specimen: 15999. Originally described from Cuba, this species has a pan­
tropical distribution. For a description sec Nunez and Ryvarden (1997). 

*Amaurodon vfridis (Alb. & Schwein.: Fr.) J. Schr61. 
Specimens: 16013, 16029. Not previously reported from South America. The 
species is better known as Tomentel/a chlorina (Massee) G. Cunn. The tem­
perate distribution was shown by Koljalg (1996). It is further known from 
Austra lia (fasmania), the type locality for The/ephora viridis Berk. and Hy­
pochnus chlorinus Massee. Malen<;on ( 1952) also reported it from Tunisia as 
Caldesiel/a viridis (Alb. & Schwein.) Pat. 
We have also found the species in Venezuela (Estado Bolivar, Las Nieves, 
Rvvarden 37750. 0). where it was rather common and occurred with To­
m~ntel/ago aerugina;cens Hjortstarn & Ryvarden (second known collection) 
and Amaurodon hydnoides KOijalg & Ryvarden (type locality). 

• Amylocorticium africanum Hjortstarn 
Specimen: 15916. Previously known only from Africa and recorded several 
times in Malawi, Kenya, and Tanzania. Boidin and Lanquetin (1995) re­
ported it from Ethiopia. There are no other species in the genus as yet re­
corded in South America. Amylocorlicium africanum should be easy to rec­
ognize by its cream-coloured hymenophore with a distinct and byssoid su­
biculum and by its suballantoid spores with a pale blue amyloid reaction. 

Key to tropical species of Amylocorticium 

I. Cystidia absent.. ... . .. .. .... ... .... .. .... ... .... .. ... . .. 2 
I. Cystidia present .... ............. 3 
2. Hymenophore whitish, spores almost allantoid, usually 6-7 x (1.75-) 2-

2.5 lffil. Morocco and New Zealand .... ..... .. cebennense 
2. Hymenophore pale yellowish or brownish, spores ellipsoid, 4.5-5.5 11m 

long, becoming dextrinoid. India .... indicum 
3. Cystidia as vesicular protuberances on the hyphae, spores suballantoid 

5.5-6.5( -7) x 1.5-2 lllll· Africa, South America ...... . . .... africanum 
3. With other kind of cystidia, sometimes septate, projecting above the ba-

sidia ...... ......... .... .... .. . . .. .......................... ....... ....... 4 
4. Spores ellipsoid, 4.5-5.5 1101 long. Morocco . . ... subincarnatum 
4. Spores narrowly ellipsoid to almost cylindrical, 7.5 -8 11m long. Mo-

rocco.... . .... .... .. .. .................. ......... ..... subsulphureum 

• Asterostroma andinum Pat 
Specimens: 15887. 16024. Presumably pantropical. For a key to and descrip­
tions of As1eros1roma species. see Boidin, Lanquetin and Gilles ( 1997). 
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*Botryobasidium digilutum (D. P. Rogers) G. Langer 
Specimen: 15969. This seems to be the first record since it was described 
from Panama. 
BASIDIOME thin, arachnoid to hypochnoid, greyish white, cystidia project­
ing sl ightly and easi ly observed under a dissecting microscope. HYPHAL 
SYSTEM monomitic: subicular hyphae with thickened wall or thick-walled, 
hyaline to very pale yellowish, 7-1 2 Jllll wide, other hyphae thin-walled, nat­
rower, hyaline. all hyphae without clamp connections. CYSTIDIA rat11er 
spatSe. projecting as much as 30-50 Jllll above the basidia, thin-walled and 
about 8-10 11m wide. BASIDIA stout. with an indistinct subumiform appeat­
ance. 20-25 x 9-12 11m, with four sterigmata and lacking a basal clamp con­
nection. SPORES hyaline. almost broadly navicular. apically obtuse, smooth 
and thin-walled, 10-12(-1 3) x 4.5-5 Jllll, inamyloid, indextrinoid and acyano­
philous. There are often immaturely dischatged spores which are somewbal 
smaller. 
The four-sterigmate basidia with navicular spores and presence of cystidial 
clements should be sufficient for recognition. As far as we know, the species 
is previously known only from the type locality in Pananl3. The species oc­
cupies an uncertain taxonomic position and we are of the opinion tll3t its cur­
rent placement in Borryobasidium is somewhat dubious. It reminds one of 
Arhelicium stridi forma efibulatum K.H. Latss. & Hjortstam in its basidial 
morphology and shape of spores. though the latter are considerably sma ller in 
B. digitatum. for the time being we maintain the species in Botryobasidium. 

*Bot~vobasidium subcoronatum (HOhn. & Litsch.) Dank 
Specimen: 15928, 15972. This species has a world-wide distribution. 

• Brevicellicium al/antosporum Hjortstam & Ryvarden 
Specimens: 15872. 15873. Originally described from Africa, 8. allantospo­
rum is the mosl deviating species in the genus due to its small, allantoid 
spores and strongly encrusted aculeal hyphae. However, it has isodiametric 
hyphae next to the basidia, typical of Brevicel/icium. 

Key to species of Brevicel/icium in South America 

I. Hymenophore soft or fragile. granular to odontioid, at least the aculeal 
hyphae strongly encrusted, spores reniform to allantoid, 4 x 1.5-1.8 IJffi . 
Brazil. Colombia . .. .. .... allantosporum 

I. Spores differently shaped, mainly subglobose. hymenophore smooth or 
granular to odontioid, no evident granulation of aculeal hyphae .... .... ... 2 

2. Hymenophore smooth. spores somewhat lacrimoid 4.5-5( ~) x 3.5-4 
11m. Colombia . .. .... .... eJdle 

2. Hymenophore granular or odontioid ...... .. .. ...... . 3 
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3. Basidiome rather hard, }lymenophore granular, verrucae more or less 
globose, spores asymmetric, about 5 Jlll1 across. Argentina, Brazil and 
Venezuela ... ....... .... ..... .... ..... ... .. .. .. .. . .. ... . .. .. . . .. ..... o/ivascens 

3. Basidiome rather tough, hymenophore with very dense granules or 
slightly oilontioid, spores subglobose, somewhat angular. 3.5-4 Jlll1 
diam. Brazi l, Colombia . ... .. . ...... . moUe 

•candelabrochaete simulans Hjonstam 
Specimen: 15978. The genus Cande/abrochaete is mainly tropical and sub­
tropical and the species are not well known. Specimens are few or known 
only from the type-collections, but seem, like some species in Phanero­
chaete, to be closely relaled to each other. Candelabrochaete. simulans, de­
scribed from Tllailand, has ellipsoid spores, shoncr than those of C. magni­
hypha (Bun) Burds., and also has somewhat narrower cyst idia. The ~ttter is 
evidently a rare species (sec Burdsall 1984). 

Key to species of Candelabrochaete 

I. Basidiomes fragile when dried, hymenophore grandinioid to somewhat 
odontioid with blunt aculei , cystidia septate, thick-walled at least in the 
upper pan and 6-10 Jlll1 wide, with thick-walled conidia, spores subglo-
bose 5-5.5 x 4-4.5 Jllll . South America (Argentina, Brazil) ........ ... dispar 

I. Not with litis combination of characters, spores ellipsoid or al lantoid ... 2 
2. Basidiomes rather thick, spores al~toid 4.5-5(-6.5) x 1.5-2 Jllll . Mainly 

in nonhem hemisphere and South America (Brazil) ..... ...... septocystidia 
2. Basidiomes thin or moderately thick. spores ellipsoid, narrowly ellip-

soid or cylindrical, if allantoid then broader than 2 Jllll ...... .................. . 3 
3. Basidiomes thin and almost pellicular, closely adnate, not separable 

from he substratum, cystidia thin-wa lled, non-septate, hyaline and 
subulate, smooth, spores about 6.5-7 x 2.8-3 .5 Jllll, on bamboo and de-
ciduous wood. South America (Brazil). .. . .. .. . ......... .. mlnata 

3. Basidiomes different , cystidia septate ... ............. . . .... 4 
4. Basidiomes rather thick, hymenophorc grandinioid to odontioid, cys­

tidia tltin-walled, spores ellipsoid 5.5-6 x 3-3.25 Jllll . Nonhem hemi-
sphere, eastern Africa and Soutll America (Brazil) ............... verruculosa 

4. Hymenophorc smooth or almost so, but often strongly pilose with pro­
truding cystidia, at least near t11e base pigmented yellowish brown, 
moderately thick to tltick-walled, spores allantoid to cylindric ......... .... 5 

5. Spores suballantoid to a llantoid (6-)7-8(-9.5) x 3-3.5(-4)Jllll, cystidia 
moderately thick-walled. USA (Florida, Louisiana) .... ..... ...... .langloisii 

5. Spores ellipsoid to ± cylindric. moderately thick to thick-walled .......... 6 
6. Basidiomes robust. cystidia thick-walled, obtuse or sometimes subcapi­

tate, spores almost cylindric 4.25-6(-6.5) x 2.25-3 Jllll . Africa (Gabon), 
South America (Brazil) .. . ....... africana 
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6. Basidiomes thin, more or less pellicular, cystidia moderately thick to 
thick-walled. spores ellipsoid ............ ......... ... 7 

7. Spores shon-ellipsoid 4.5-5.5 x 3-3.25 1J.111, cystidia 6-8(-10) 11111 wide. 
South America (Colombia), Asia (Thailand) ...... simulans 

7. Spores 6-10 111111ong ........ .................... ........ . .. .... . 8 
8. Spores ellipsoid 6-7( -8) x 3-4 Jlm; cystidia 9-15 Jlln wide. USA (Flor-

ida). . ..... . . .. .... . .. .... .. .. .. .. .. .. .. ... .. .. .... .. . . ......... .. .... .. .. magnihypha 
8. Spores ellipsoid to cylindrical 6.5-10 x 3-4.5 11111, cystidia 6-10 11111 

wide. New Zealand. .. ................ .. ..... .......... .... .. .. .. eruciformis 

*Cericium luteoincrustatum Hjonstam & Ryvarden 
Specimen: 15876. The species was described from Argentina (Hjonstam and 
Ryvarden 1986) and reponed by Wu ( 1990) from Taiwan in the genus 
.4merhicium Hjonstam. See further Hjortstam (1995). 

*Coty/Ulia aurantiaca (Pers.) A.L. Welden 
Specimens: 15819. 15835. According to Reid (1%5) a very common species 
in tropical America. 

*Dendrothele nivosa (Berk. & M. A. Curtis ex H6hn. & Litsch.) P. A. 
Lemke 
Specimen: 15947. A pustulate species with finely rugose spores, about 20-22 
x 15-1 7 Jlln. Probably rare in North America, Wesl Indies and Asia, (see 
further Lemke 1964 ). Cunningham ( 1963) reported it from Australia. 

*Dextrinocystis capitata (D.P. Rogers & Boquiren) Gilb. & M. Blackw. 
Specimen: 15889. This species seems to prefer palm-trees and bamboo. The 
genus comes close to Tubulicrinis, but is easily separated by having dextri­
noid cyslidia. 

*Gioeodontia discolor (Berk. & M.A. Curtis) Boidin 
Specimen: 15837. Probably pantropical . 

Gloeodontia pyramidata (Berk. & M.A. Curtis) Hjortslam 
Specimen: 15993 . Reported earlier by Hjortstam and Ryvarden (1997) from 
Colombia. According to the original description Gloeodonlia americana Ra­
jchenb. is evidently very similar. The main differences between Ute species 
seem to be I he less abundant skeletal hyphae and slightly smaller spores in G. 
pyramidata . The former is known only from the type and the name was in­
troduced to replace frpex regularissimus Rick, an invalid name. For further 
detai ls see Rajchenberg (1987). 

Hyphoderma gemmeum (D.P. Rogers) Donk ...... .......... ........ ,. Fig. 1 a-d 
Specimens: 15881, 15960. This species was originally described from Co-
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lombia (Magdalena) and is similar to H. argillaceum (Bres.) Donk, but sepa­
rated by slender cystidia and somewhat smaller spores. 

b 

0. 
c CJ 

Fig. I. Hyphotkrma gemmeum. Holotype. (Peniophora genunea) G. W. 
Marlin 3698 (!A). a) hypha b) capitate cystidia c) tubular cystidium d) spores. 
Radulodon venustus. Holotypc. Hjm 16838 c) hyphae f) cystidia g) basidium 
h) spores. 

***"'***"'******************"'***""******************************* 

Hyphotkrma cfr ohtusiforme J. Erikss. & A. Strid 
Specimens: 15986, 15996. The main difference fro m the European collec­
tions is the spores, which are slightly larger than nomtal for Hyphoderma 
obtusiforme. The Colombian specimens are a lso strongly reminiscent of Hy­
phoderma gigasporum Boidin & Gilles, described from Reunion (Boidin and 
Gilles, 199 1). In the original description of the latter, the hymenophore was 
said to be finely odontioid. whereas in the Colombian speci mens it is smooth. 
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Hyphoderma vario/osum Boidin et al . 
Specimen: 15688. nus specimen was erroneously reponed as Hyphoderma 
heterocvsridium (Bun) Donk by Hjortstam and Ryva rden (1997). H. variola­
sum was originally described from Africa (Central African Republic). For a 
detailed description, illustration and discussion see Boidin, Lanqueti.I1 and 
Gilles (1991). 

*Hyphodontia aluttu:ea (Fr.) J. Erikss. 
Specimen: 1598 1. Hyphodontia alutacea has not previously been collected 
from subtropical or tropical areas and was an unexpected species in this col­
lection, since it is typical of coniferous wood in the temperate zone. How­
ever, morphologically the Colombian specimen is identical with those from 
Northern Europe. 

Hyphodnntia nieme/aei Sheng H. Wu 
Specimens: 15918, 15996/B. The species is very similar to H. apacheriensis 
(Gilb. & Canf.) Hjonstam & Ryvarden and seems only to be separated by 
somewhat narrower spores. Hyphodontia niemelaei was originally described 
from Taiwan (Wu 1990) and reponed by Langer (1994) from Colombia and 
Cameroon. Further investigation seems necessary to confirm the separation 
of the two species. 

• Hyphodontia orasinusensis Gil b. & M. Blackw. 
Specimen: 16048. Previously known only from the type (USA, Louisiana). 
For a detailed description and illustration, see Gilbertson and Blackwell 
( 1988). One of the most striking characteristics of the species is that the basal 
hyphae lack clamp connections. liyphodontia microspora J. Erikss. & Hjort­
starn is similar. but has somewhat narrower spores ( 1.5-2 J1I11) and clamp­
connections at all septa. Odontia palmae Rick ex Rambo was considered to 
be an illegi timate name (nomenclatural not mentioned in the protologue) by 
Hjonstam and Ryvarden ( 1982) and the same as H. microspora, but later on 
taken up as an independent species by Langer ( 1994). There is, however, a 
discrepancy between Langer' s spores measurements and Hjortstam and Ry­
varden 's descriptions of the specimen. Langer indicates the width to be 2.5-3 
Jllll, whereas Hjonstam and Ryvarden give 1.5-1.75(-2) J1IIl . In a re­
examination of the type we find the spores variable, but approximately the 
same size as in H. microspora. We sti ll believe that Hyphodontia polmae 
Rick ex E. Langer is a synonym of H. microspora. Further, Langer cited the 
type as a Lectotype. but it should be the Holotype. H. palmae is known only 
from the type (portion in 0). 

lf.vpochniciellum luteolum Hjonstam & Ryvarden nov. sp. 
Basidioma resupinatum, /axe adnatum, pelliculare vel membranaceum. Hy­
menophorum /eve. plus minus /uteolum. Subicula dislincto. a/bido, margine 
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indefinito, rhizomorphis incoRspicuis vel nul/is. Systema hyphale monomiti­
cum: hyphis subicu/aribus tenuitunicatis. modice ramosis. /eviler incrustatis. 
2-3 pm latis, hyphis ceteris semilibus sed 3-4 pm latis. Hyphae omnes jibu­
latae. Basidia subcylindracea (10-) 12- 15(-20) x 3.5-4 pm. 4 sterigmatibus, 
sporis levi bus, "cra;situnicatis, late ellipsoideis, 2.75-3 x 2-2.25 pm, pal/ide 
amyloideis. 

Holotypus: Colombia, Magdalena, Siena Nevada de Santa Marta, Reserva 
Forestal San Lorenzo, 17-19 June 1978, Leif Ryvarden No. 15952 (0). lso· 
typi : (GB and Hjm private herb.). 

BASIDIOME resupinate, loosely adnate, thin. HYMENOPHORE smooth, 
pellicular to membranous, pale yellow with the margin indefinite and without 
conspicuous hypha! strands, subiculum distinct, greyish white to white. HY • 
PHAL SYSTEM monomitic; subicular hyphae thin-walled, moderately 
branched, hyaline, 2-3 ~m wide, some encrusted with rather small crystals. 
Other hyphae similar or slightly broader and up to 4 ~~ wide. All hyphae 
with clamp connections. CYSTJDIA absent. BASIDIA subcylindric, (10-)12-
15(-20) x 3.5-4 ~m. with four sterigmata and a basal clamp connection. 
SPORES smooth, becoming thick-walled, short ellipsoid, slightly variable in 
size, normally 2.75 ·3 x 2·2.25 ~m. with a distinct or weakly amyloid reac­
tion, acyanophilous or with a weak reaction in Cotton blue . 

Titis species behaves a resemblance to the generic type of Hypochniciellum in 
its pellicular and smooth fruitbody, hyphae with clamp connections, and lack 
of cystidial elements. The basidia are fairly small and the spores are at least 
slightly thick-walled. The main difference is the weakly amyloid spores. The 
genus Amyloathe/ia should also be considered, but Amyloathelia species have 
larger spores, generally 6-11 ~m long, which are besides, distinctly amyloid. 
Small and smooth spores can also be seen in Trechispora, though never with 
an amyloid reaction, and the hypha! septa are typically ampullate. For the 
time being we prefer Hypochniciellum as the most appropriate genus for the 
new species. 

Key to Hypochniciellum 

I. Cystidia present , but generally few, spores 5.5-7 x 2.5-3.5 ~m. Europe, 
North America, Canary Islands, mostly on coniferous wood ...... .... .. molle 

I. Cystidia absent .... .. .. ... .. .. .. ..... .... .. .. .. .... .. ..... .. ..... 2 
2. Spores inamyloid, 4-5 x 2.5-3 ~· Europe, North America, Kenya, India 

.................. ...................... ..... .. .......................... ovoideum 
2. Spores weakly amyloid ........................... . 3 
3. Spores 6-8 ~~long .......... .................. .. .. 4 
3. Spores shorter, 4.5(-5) ~m long ...................... ... 5 
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~ - Spores 6-8 x 4-5 J.lffi (Rajchenb. and Wright, 1987) Argentina. iaganicum 
4. Spores 5-7 x 3-4 J.lln, Europe and possibly Argentina .cremeoisabellinum 
5. Spores 3.5-4.5 x 2.5 J.lln, on coniferous wood. Europe (Sweden). North 

America. Canary Islands ......... ............ ..... . .. subillaqueatum 
5. Spores 2.75-3 x 2-2.25 J.lln ....... ... ..... .... ... . . ... .. .. ... .... .. luteolum 

•Leifiaflabelliradiata (1 . Eril<ss. & Hjonstam) Ginns 
Specimen: 16003. Previously not recorded from South America. The species 
was originally described as Phanerochaete jlabelliradiala J. Eril<ss. & Hjort­
starn (1981). Later Burdsall (1985) t:rnnsferred it to Tubulicrinis, mainly due 
to the morphology of the cystidia. Hjonstam ( 1986) made it the type species 
of the monotypic Granulocystis, being unaware that the name was preoccu­
pied. Finally Ginns (1998) proposed l.eifa. 
Tile distribution is not well known, but it has been collected several times in 
Northern Europe and Ginns and Lefebvre ( 1993) listed it from a few states in 
Canada and USA. From subtropical and tropical areas it was reported from 
Taiwan (Wu 1997) and Tilailand (Hjortstam and Larsson 1995). 
The significant microscopical details arc hyphae without clamp connections, 
thick-walled cystidia swelling at least in KOH, and ellipsoid to suballantoid 
spores. 

Lindtneria cfr. chordu/ata (D.P. Rogers) Hjonstam 
Specimen: 15870. TI1e specimen is slighUy deviating in lacking clamp con­
nections and in having inconspicuously ornamented spores. The specimen 
seems to be identical with Ryvarden 15756, reported by Hjortstam and Ry­
varden (1997) under this name. It should also be noted that these clamp-less 
specimens are quite similar to Cristinia brevicellu/aris Hjortstam (Hjortstam 
and Grosse-Brauckmann 1993), but the smooth and slighUy larger spores of 
the latter arc sufficient for a definite sep3I3tion. 

• Pllaneroehaete australis Jtilich 
Specimen: 15816. This seems to be a rather common species in South 
America. It is very similar to P. jlavocarnea (Petch) Hjortstam (from Sri 
Lanka). but may be separated by a paler hymenophore and slightly smaller 
spores. 

• Pllanerochaete fuamentosa (Berk. & M. A. Curtis) Surds. 
Specimen: 15946. This species is quite similar to and probably confused with 
both P. radicnta and P. borneensis. See further Nakasone, Bergman, and 
Burdsall ( 1994 ). 

Pllanerochaete subquercina (Henn.) Hjortstam 
Specimen: 16031. A rather poor specimen and the determination js somewhat 
uncertain. Previously it was reported from South America by Hjortstam and 
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Larsson (1995). The species \?described several limes in the literature, as 
Odonticium australe D. A. Reid (Galapagos Islands), Phanerochaete radu­
/ans Hallenb. (Iran), Odontia subirpicoidea Rick (Brazil). and Radulum 
subquercinum Henn. (Java). Though il lacks clamp connections at all sepia, 
its position in Phanerachaete is uncenain and is more probably related to 
species of Mycoacia. 

*Phlebia livida (Pers.: Fr.) Bres. 
Specimen: 15976. Seems to be a cosmopolitan species. 

*Phlebia tremeUosa (Schrad.: Fr.) Nakasone & Burds. 
Specimen: 16040. A tiny specimen, but tile determination is certain. lllis is a 
cosmopolitan species although rare in tropical areas. 

Phlebiel/a cfr. vaga (Fr.) P. Karst. 
Specimen: 16033. 

*Phlebiopsis ravenelii (Cooke) Hjortslam 
Specimens: 15818, 15900 (on palm tree). Both this species and P. flavidoalba 
have been described from USA, (South Carolina and Georgia respectively) 
and are presumably pantropical. The Iauer is similar to P. ravenelii, but has 
larger spores. often up to 6-7 x 4.5-5 VJII, whereas in P. ravenelii they are 
4.5-6 x 2.5-3 ~tm . 

Radulodon venustus Hjonstam & Ryvarden nov. sp . ...... .. ............. Fig. I e-h 
Basidioma resupinatum, arcte adnatum, distincte aculeatum; aculei circiter 2 
mm longi. conici, simplicis vel aggregati. Color initio a/bidum tum plus mi­
nus stramineum. Systema hyphale monomilicum: hyphae tenuitunicatae vel 
crassiusculae. 2.5-3.5(-4) wn latae, jibulatae. Cystidia tubulosa. tenuituni­
cata, cnnstricta vel sinuosa, 50-80(-150) x 6-8 pm. Basidia subclavata, 
/eviler constricta, genera/iter 20 x 5 pm, 4 sterigmatibus. Sporae subglobo­
sae. tenuitunicatae. /eves, 4.5-5 x 3.5 pm. neque amy loideae neque dextrinoi­
deae. 

Holotypus: Brazil. Sao Paulo. Cananeia. Uha do Cardoso, on bark of palm. 2-
5 Feb. 1987, Hjonstanl 16838 (K). 
Parntypi : ditto. on wood of deciduous trees, L. Ryvarden 24717 (GB, K). 
Colombia L. Ryvarden 15910/B (GB). 
Etymology: vcnustus = graceful 

BASIDIOME resupinate, closely adnate. HYMENOPHORE distinctly 
hydnoid with about 2 mm long, conical aculei, usually solitary but sometimes 
aggregated, smooth or more commonly with small outgrowths along the side. 
HYPHAL SYSTEM monomili.c; hyphae thin-walled or with slight wall 
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thickening, 2.5-3 .5(-4) 11m wide, closely intenningled in the subiculum and 
the centre part of the aculei , all hyphae with clamp connections. CYSTIDIA 
rather frequent. 50-80( -150) x 6 -8 f1JD, mostly of subhymenial origin, wiU1 a 
rather dense protoplasm (KOH and Melzer' s reagent), tubular, thin-walled, 
constricted and sinuous. BASIDIA subclavate, 18-20(-25) x 4-5 fllR, with 
four sterigmata and a basal clamp connection. SPORES subglobose, smooth, 
thin-walled. 4 .5-5 x 3.5 fllR, with homogeneous contents, inamyloid, index­
trinoid. 

This species is strongly reminiscent of other species in Radulodon, except 
that U1e spores are thin-walled Otherwise, and especially in its hypha! tex­
ture, hydnoid basidiome and subglobose spores, the species confonns to U1e 
concept of U1e genus. 

*Resiniciumfriabile Hjortstam & Mclo 
Specimen: 15982 . TI1e species is very similar toR. bicolor (Alb. & Schwein.: 
Fr.) Parmasto. but has differently shaped spores. See Hjortstam and Melo 
( 1997). 

*Stereopsis radicans (Berk.) D. A. Reid 
Specimens: 15862, 15885. According to Reid ( 1965) a pantropical species. 

*Trechispora clancu/are (Park.-Rhodes) K. H. Larss. 
Specimen: 15903 . Confinned by K H Larsson. In South America previously 
known only from Brazil, see Hjortstam and Larsson ( 1995). 

* Vararia sphaericospora Gil b. 
Speci mens: 15980. 15994. In SouU1 America previously known from Argen­
tina (lguazu) and Brazil (Sao Paulo). see Hjortstam and Larsson ( 1995). 
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ONLINE RESOURCES 
FOR FUNGAL TAXONOMY & NOMENCLATURE: 

Collections Online 

Kathie T. Hodge 
WJVW Virtual Library: Mycology 

http:llmyc:ology.cornell.edul 

... a vast backlog of environmental data is lying unused 
in instirutions all around the world. 

O.G. Green. 1994 
hnp:/lwww.csu .edu.aui.WWW/peopleldgg/taxon.htm 

One impetus for developing dmabases fo r herbaria and culture collections has been to 
faci litate collection management; Lane suggests a broader goal : to provide the widesl 
possible audience wi th access to biological information. Herbaria and cuhure 
collections are potentially vast sources of data fo r ecologists, policy·makers, natural 
products chemists, geneticists, biogeographers, systematists, and conservationists. 
After all , it is through use that collections increase in value . 
Lane: Roles of atural History Collections 

http://www.mobot.org/MOBOT/research/Rolcnathistcol .html 

TOOLS FOR IJAT A BASI G 
The mlljor obstacle to co llection computerization is the cost in time and money for 
data entry. But assuming computerization is inevitable and you might as well get 
staned, you r first task is to decide on a software platform on which your data can 
grow. Until recently, most institutions developed their own software, resulting in a 
handful of applications that arc powerful but proprietary, and not easily transferable 
to other col lections. 

MODELS 
It's tempt ing to begin computerizing a collection using one's favorite spreadsheet or 
database software. Some have thought very deeply about collection issues. however, 
and conceived infonnation models that not only facilitate data management but wi ll 
in future facilitate data exchange. The International Working Group on Taxonomic 
Databases (TOWG) presents a synthesis of models and associated standards: 
TDWG hnp://www.tdwg.org/ 
Every institution wi ll customi7.c to some ex tent, but there are now enough high­
quahty collection management systems that building your own may be unwarranted. 
Signifi cant benefi ts of going with a precompiled package "'"include suppon , 
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compatibility with mainstream da{a models, and quick stan-up. Costs may include 
cessation of upgrades, limited possibi lities of customization, and problems stemming 
from the peculiarities of your data. Below is a selection of available systems 
developed wi th biological collect ions in mind. 
BIOTA http://viccroy.eeb.uconn.edufbiota 

http://www.brahms.eo.uk/ 
http://www.nacse.org/databasesl 

http://www.usobi .org/spccify/Docs.hunl 
http://www.csd l.tamu.edu/FLORNinputlinputsys.html 

BRAHMS 
HSQL 
SPECIFY 
TRACY 

RESOURCES 
Next, the endless ted ium of data entry! Maybe you can use a scanner: maybe you 
need a team of ski lled kcyboardists. Many data to be entered arc un iversal , for 
example, authorities. localit ies, taxon names, and addresses. And some of this 
infonnation is available on the internet, saving you the trouble of typing them in 
yourself. Authors who have described taxa covered by the botanical code can be 
sought in the online databases at Kew. Index Herbariorum online provides addresses 
for herbaria world wide. The Plant Names project prom ises to provide distributed 
databases of bibliographical data for seed plant species (maybe fungi too, someday?), 
and Index Nominum Genericorum (Plantarum) online provides generic names. There 
are few large online databases of fungal species names as yet ; Species 2000 is one 
project with that goaL 
Authors of Plant Names (Kew) 

Index Herbariorum 
http://www.rbgkew.org.uklwcb.dbslwebdbsintro.html 

http://www.nybg.org/bsci/ iltlih.html 
Plant Names Project 
Index ominum Genericorum (Plantarum) 
Species 2000 

T HE HUMAN SIDE 

http://pnp.huh.horvard.edu/ 
http://www.nmnh.si.edu/ingl 

hnp:l/"'"w.sp2000.orgl 

We've not even touched on the practical aspects of data quality control. validmion. 
alpha taxonomy. c lassification systems. determination histories, handwriting 
interpretation, vague local ity data, specimen quality, back-up systems... There's a 
lot of work to be done.Many culture collect ions have developed computerized 
databases: fewer herbaria have. Mycological collections are li sted at the WWW VL: 
Mycology; there are too many to list here. 
WWW VL: Mycology. Collections hllp:/lmycology.comell.cdulfcollect.html 
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ANNOUNCEMENT 

NEW BOOK REVIEW EDITOR 

We are pleased to announce that Professor Dav id L. 1-lawksworth, MycoNova, 114 
Finchh:y Lane, 1-iendon. London. NW4 1 DG, United Kingdom (formerly Director of the 
International Mycological Institute), has accepted appointment to the post of Book 
Review Editor of MY COT AXON effective with volume 74. Authors and publishers should 
submit thei r publications to be reviewed in MYCOTAXON dire.::tly to him. Dr. 
Hawkswonh can be reached also by E-mail at <myconova@btintemet.com> and by 
Phone/FAX at (+44-8) 203-4282. 

Dr. Eric 1-1 . C. McKenzie. Landcarc Research. Auckland. New Zealand served as our 
Book Review Edi tor from 1997 to l999 (volumes 63-73). We would like to express our 
gratitude for improving the Book Review section. writing reviews. and participating in 
infonning the mycological community on new literature. 

Pavel Lizo~ 
Editor-in-Chief 
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Publication Date for Volume Seventy-Three 

MYCOTAXON for October-December 1999, volume 73: 1-526 
was issued on January I 0, 2000. 

MYCOTI\XON is published quarterly during the periods of January- March, April- June, 
July- September, and October- December by Mycotaxon. Ltd., 316 Richard pi., Ithaca, 
NY 1485()..1)264. Periodical postage paid at Ithaca, NY, and at add itional ma il ing 
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