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Clitocybt cystidiosa, NtoeliiiXybt membranaua, J{. lifotama, Hydropus xan­
thosarx, Xmx»mus microsporw, Pulveroboltlus paspali and the gcnw Hiatulopsi.s 
are described as new; the new combinations Clitocybe subtilis (Berk.) 

ing. & Grin!., Hydro/JUS fimtbris (Spcg.) Sing., Hiatulopsis amara (Becli) 
Sing. & Grin I. arc proposed. A key to the species of Neoclitocybe and another 
to the sections Myunoidu and /rrorati of H;odropus are given. ChattocaiaJhus 
niduliformis, Gyrodon inlermtdius, Xerocomus alliauus, and Boleullus obscure­
ooccineus are redescribed. Hiatulopsis forms uially symmetric spores on 

autobasidia. 

The following descriptions of new species and rcdescriptions of known species from 
the Congo region arc mainly based on collections made by one of us (Grinling) 
in the vicinity of Brazzaville, R epubliquc du Congo; a few arc added from collections 
made by Belgian botanisLS and sent for determination since they were mixed in with 
the Marasmius material rnonographed by Singer ( r964fl, 1965); they are from the 
" Bas-Congo" and the " District Forestier Central" of the ex-Belgian Congo, 
respectively. 

~ [any collections from the Congo have been studied and published under various 
names by a number ol mycologisLS; yet, the myconora of the combined Congo 
region is by no means exhausted and some of the descriptions available in the 
literature arc either incomplete as far as the modern requircmcnLS of descriptive 
agaricology arc concerned, or they arc, because of the limited material available 
until now, not fully representative of the complete range or variability exhibited by 
each species. 

We have therefore considered it useful to describe every specimen in detail. 
In one ease we have been forced to recognize a new genus of Agarieaceac, 

Hiatulopsis; in other eases (two boletes, four agarics) we believe our collections to 
represent species new to science. For Ntoclitocybe we have considered it useful to 
add a key to the known species since no such key, even on a regional basis, has 
been published before. We have also added a key to all the species known in sections 
MycmDides and l rrorali of the genus Hydropus. Both these sections as well as the genus 
Neoclitoc;•be arc new to tropical Africa. 

Pmoonia, Vol. j, Part 3 was issutd 22 Deumbu, 1966. 
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As for 1/iatulopsis, we a re particularly surprised by the hitherto-as far as we 
are aware-undescribed type of spore allachmem to the sterigma which differs 
from the classical type of half-sickle-shaped sterigma and asymmetric spore. I t 
is at present too early to conclude that this new type of spore allachment is restricted 
to the genus Hialulopsis. 

The specimens arc conserved at the Cryptogamic Herbarium of the Facultad 
de Cicncias Exactas y Naturales of the lJniversidad Nacional de Buenos Aires 
(BAFC) and in the private herbarium of K . Grinling. 

TR!C II OLO MATA CE AE 

Clitocybe cystidiosa Sing., spec. nou.- Figs. 1-6 
l'ileo sordide cn:mco-subargillacco vel ochraceo-brunneo, centro atro-brunneo, conccntricc 

rivuloso, praesertim in centro, margine primum involuto, ciliato, paullum striatulo, conve:oto, 
centro dcprcsso ct plcrumquc profundc infundibulifonni, 16-40 mm lato; lamcllis clare 
crcmcis acic integris, polydyrnis, sat confertis, dccurrentibus; sporis in massa albis, s.m. 5- 7 X 
3·3- 4 ;•, ellipsoideis, lcvibus, hyalinis, inamyloideis; cystidiis opalcsccntibus sed haud 
mctuloidcis, haud mctachromnticis in cacrulco crcsylico nee pscudoamyloidcis, so-6o x 
8-12 p.; hyphis inamyloidcis fibulatis; hymcnophorc trnmate irrcgulari, ex hyphis filamcntosis 
sed intcrdum multiscptatis rormato ex hymenopodio subregulari a subhymenio scparato, 
haud gelntinisnto; stipite ± concolori cum pileo, glnbro, solido, nlbomycelioso ad basin 
15-!!5 X 2.5 6 mm; carne tcnui molliquc in pilco, tcnaci in stipite; saporc inamocno dcin 
amaro. - Ad culmos cmortuos adustos graminum, Congo, Brazzaville, 'route de Lifoula', 
novembri 1965, Cri11/i11g s r,11 o (Bi\FC), typus. 

Pileus diny cream with an argillaceous tinge, varying to ocher brown, with 
deep brown center w here the surface is concentrically rivulost~, with at first involute 
margin which is finely ciliate-fimbriate, indistinctly striatulatc over one quarter 
of the radius, convex, with depn;ssed then deeply infundibulilorm center in most 
caps, 16-40 mm broad. - Lamellae rather light cream, with entire edge, narrow, 
rather close, decurrent. Spore print white. - Stipe more or less coneolorous with 
the pileus, strongly beset with and particles, apparently glabrous, sl ightly thickened 
towards the base, solid, 15 25 X 2.5- 6 mm, veil none; basal mycehum white, 
fibrillose. Context thin and soft fleshy in the pileus, tough in the stipe; somewhat 
unpleasant grassy taste, later bitter. 

Spores ~-7 X 3·3- 4 tt, eHipsoid, smooth, hya line, inamyloid. H ymcnium 
with basidtoles, bastdia and cystidia. the basidia 22.5 29 x 5 6 Jt, clavate, hyaline, 
tetrasporous, with basal clamp, contents as well as that of" the spores deep blue 
granulated in many cells when seen in cresyl blue mounts; cy~tidia deep rooted 
but not con tinuing into differentiated hyphae, on edges and sides of lamellae, 
50 6o X 8 12 Jt, rarely smaller, opalescent, thin-walled but the inner surface 
of the wall indefinitely delimited when seen in KOH, but appearing thin-walled 
when seen in crcsyl blue mounts where the wholc intcrior is clear and unifonn, 
ventricosl" to fusoid or subampullaccous with rounded tip which may be somewhat 
mucronate or constrietcd-subcapitatc, not pscudoamyloid; cheilocystidia not dif­
ferentiated.- Hyphae with clamp connections (and some non-clamped secondary 
septa), inamyloid; hymenophoral trama consisting of mostly filamentous hyphae 
which are strongly interwoven and make the trama almost irregular, some elements 
of the hypha) chains very short and almost isodiametric (c.~. 9 x 5 f.'), especially 
in the hymenopodium which is less interwoven, not gclatimzcd; context of pileus 
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Figs. 1-6. Clitoeybt eystidioso. - 1. Carpopborcs (X 1). - 2. Basidium ( x 1000). -
Spores (X 2000). - 4- Erect hyphae of the epicuti.s (X 1000). - 5· Cbeilocystidin (X 1000). 
- 6. Plcurocystidium (X 1000). 

Figs. 7- 11 . Ntoelitocybe mtmbrotrouo. - 7· Cnrpophores (X 1) . - 8. H)·phnc of the 
epicutis (X 1000). - g. Basidium (X 1000). - 10. pores (X 1400). - 11. Chei locystidin 
(x 1000). 
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consist ing of filamentous hyphae which are, although interwoven more radially 
arranged. - Covering layer: Epicuticular layer consisting of erect hyphae rising 
from a cutis and sometimes many such hyphae (e.g. 45- 55 X 3·3 p,) combined into 
a peg-like formation; the lower layer a cutis of filamentous hyphae 3·5-4 p, thick, 
the erect hyphae with acute or rounded tips; pigment brownish (KOH), dissolved 
in the cell sap; without incrustations, with smooth, hyaline wall. 

On dead culms ofGramineae which were in part burned over. Congo, Brazzaville, 
savannah on the 'route de Lifoula', November 1965, Grinling 51,11 o. 

This is a very puzzling species which obviously belongs in the neighborhood 
of the neotropieal Pleurotus subtilis (Bcrk.) Sing. on one hand and the acystidiate 
Clitocybe aprilis Sing. on the other. Clitocybe kabultnsis Sing. also appears to be close. 
Under these circumstances it follows that P/eurotus subtilis has been misplaced by 
Singer ( rg6r: 136) who was misled by the more elongate spores of that species. 
Since all the affinities of this species arc with Clitocybe we have no other choice 
but to transfer Pleurolus subtilis to Clitocybe as Clitocybe subtilis (Bcrk.) Sing. & 
Grin I., comb. nou. [basionym, Lentinus subtilis Berk. inj. Linn. Soc. (Bot.) 15: 50. 1876). 

All these species belong in or near section Abtrrantissimae Sing. 

Neoclitocybe JneDlbranacea Sing. & Grinl., sp. nou.-Figs 7- 11 

Pilco isabcll ino-griseo, uniformitcr colorato sed lilacino-tincto, pcllucido, striato wque 
ad centrum, rnnrginc ± lobato-crcnulato et frequenter fuso, glnbro, convexo, profunde 
infundibuliformi et pcrforato, usque nd So mm Ia to.- Lnmellis pi leo concoloribw, distantibus, 
intcrdum furcatis, nngwtissimis ( 1.5 mm), acie obtwiwculis, decurrentibw. - tipitc pilco 
concolori, glabro- scriccllo, fastuloso, sul>aequali sed bulbo subgloboso basali pracdito, usque 
ad 40 X 6 mm; velo nullo; mycelia ba.sali e disco radiato-librilloso nlbo angwtissimo con­
sistente, qui substrato npplicatw pcrrnnnet. - Contexto membrnnacco-tcnaci, in Hipite 
tenaci-fibrilloso, laticc dcstituto, in pilco tenuissimo; odorc iucundo fructuum; sapore hnud 
notabili. - Sporis in massa albi.s subcremacei.s. - Sporis (6-)6.5- 7·5 X 3·5- 4·5 p, hyalini.s, 
levibw, tenui-tunicati.s, ellipsoidei.s, inamyloideis. - Hymenio: Basidii.s 28-35 x 6.2- 7 p, 
clavatis, hyalinis, tetraspori.s. Cystid.iis nul lis, sed cheilocystidiu numcrosi.s et di!Tercntiatis, 
ut membra tcrminalin hypharum tramalium nee non ad marginem zonae sterilis marginalis 
hymcnium versus et ita h)•menium basidiorum delimitnntibw 22 31 X 3-6 11, versiformibUI, 
frequenter flexuoso-constrictis et in parte ccntrnli vel infcriore inflntis, intcrdum excrcsccntii.s 
brevibus muniti.s, frequenter hyphifonnibw vel clavatis, tenui-tunicati.s, hyalini.s; acie larnel­
larum mctcromorpha. - Hyphis inamrloidei.s, fibu lntis; tramnte hymcnophomli h)'j)his 
axinlitcr dispositis sed fortitcr intcrtextis, hyalini.s c!Tormato, h."\ud gclatinoso; stralO rupra­
lamellari ex hyphu radiatim di.spositi.s subparallclis, tenuibus, sed dcnsiore quam trama 
ca.mi.s suprnjacentis quod stratum pro ratione tenuc inter epicutem et stratum supralnmellare 
format et laxiw est quam epicutis et stratum supralamel lare, ex hyphis pro parte latioribus 
rnngi.sque variabilibw (3- 7 p diam.), hyalinis, subparalleli.s, haud manifcste gelntinisantibus 
e!Torm:Ho, parietibus h}'j)harum tenuibus. - Epicute pilei ClC hyphi.s tenuibus (1-1.5 p), 
interdum lcvibw, interdum leniter distanterque obtusc-diverticulatus (diverticulis rub­
globosi.s vel brevi.ssime hyphosis), cutem forrnnntibw, CJCicmu intcrdum pigmcnto pallide 
brunneolo incrustante granulari spar.10 ornatis, cetcrum hyalinis. - Ad lignum putridum 
gregatim. Congo, Brazzaville, Februnrio 1966, Grinling 6o,2o9 (BAFC), t)•pw. 

Pileus uniformly isabelline grey tinged with lilac, transparent striate to the center, 
lobed and crenated at the margin, frequently split, glabrous, convex, deeply 
infundibuliform and perforated, up to So mm broad. - Lamellae concolorous, 



SINOI!R & C RIN L I NO: Som~ Agari.ctJks from tlu Congo 359 

distant, occasionally forked, narrow ( 1.5 mm}, with rather obtuse edge, decurrent. 
Spore print white or slightly cream. - Stipe eoncolorous, glabrous, subsericeous, 
fistulate, subcqual but swollen at the base, up to 40 x 6 mm, without veil ; basal 
mycelium forming a white fibrous disc narrowly surrounding the point. of attach­
ment to the substratum. - Context tough, membranous, tough-fibrillose in stipe, 
witltout latex, very thin in pileus, smell somewhat fruitlike, taSte negligible. 

Spores (6 )6.5 7·5 X 3·5- 4·5 f l , hyaline, smooth, thin-walled, ellipsoid, in­
amyloid. - Hymcnium: Basidia 28-35 X 6.2- 7 fl, clavate, hyaline, 4-spored. 
Cystidia none; but cheilocystidia numerous and differentiated as end members 
of the tramal hyphae and likewise at the borderline between the hymenium and 
the sterile edge zone and titus forming a row where the basidia end, 22- 31 X 3 5 p., 
versifonn, frequently fiexuous-<:<>nstrieted, in the central or lower part often inflated, 
often with very small, short excrescences, often also hyphoid or clavate, thin-walled, 
hyaline; edge oflamellae heteromorphous. - Hyphae inamyloid, clamped; hymcno­
phoral trama of axially arranged hyphae which are strongly interwoven and hyaline, 
non-gelatinous; supralamcllar layer of radially arranged hyphae which arc sub­
parallel with each other and tltin, but are denser than tltose of the pileus trama which 
forms a relatively thin layer between the supralamellar layer and tlte cuticular 
layer, being differen tia ted from both by its less densely arranged hypha! elements, 
by tltc partly broader and more variable (3 7 fl diam.) hyphae, whtclt arc hyaline, 
subparallel with each otltcr, not distinctly gelatinized; hypha! walls in trama thin. ­
Epicutis of thin ( 1-1.5 fl diam.) hyphae, sometimes smootlt, sometimes slightly 
and distantly divcrticulatc witlt obtuse, subglobose to short-hyphous appenda~es, 
the ou termost sometimes with pale brownish granular pigment incrusted wh1ch 
is sparse, otherwise all elements hyaline in KOH and H 40H; structure of 
cpicutis-a cutis. 

On rotten wood, gregarious. Congo, Brazzaville, hollow filled witlt primi tive 
forest at the Djoumouna stream below the Linzolo road, February 1966, Grinling 
60,209. 

This species has somewhat the appearance of Gmontma, Trogia, or certa in species 
of M icromphale but its anatomical structure is that of Neoclitocybe, a predominantly 
tropical genus. We: have described this particular species a~ new because it docs 
not agree witlt any described materia.! published previously; nevertheless, we have 
some doubts as regards the specific and generic identity of Canlharellus mtmbranauus 
Scyncs and Trogia violaceogrisea (Henn.) Pat. and T. discopus (Pat.) Pat. We do not 
know whether type material of C. membranaceus and T. uiolaceogrisea still exists. At 
any rate our Brazzaville material docs not combine tltc anatomical characters of 
either Cantharellus or Trogia. This and the following species prove that 'eoclitocybe 
is not a genus restricted to the Neotropies alone. 

Neoclitocy~ lifotan1a Sing., spec. nov. 

Pileo albido, margine substriato, lcnitcr subsulculato, glabro, convexo, lenitcr umbilicato, 
11-24 mm lato. Lamcllis albis, modcratim la li uscul is, confcrtis, vel subconfcrtis, in 
maturis intcrvenosis anastomosibus basalibus, intcrdum fu rcatis, adnato-decurrentibus. -
Stipite albido, sordidc griscolo ad basin quae in discum vel bulbum dilatatum est, sub­
tomentoso ad basin, glabro vel S\lbglabro supra basin, (10 )30 X 0.5 1.5 mm; velo nullo; 
mycelio basnli e fibris radiantibus consisteote, bulbum vel discum efformante. - Sporu 
7·7~ x 3·7-5 1•. byalinu, levibus, inamyloidcis, ellipsoideis.- Hymenio: Basidiis 23- 24 x 
8-8.5 Ji, hyalini.,, clavatis, tctrasporis. Cystidiis nullis vi.,is; chcilocystidiis nodoso-ramuloso-
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irrcgularibus. Hyphis inamyloideis fibulatis. Epicute typi Ramcalium, irregulariter 
fortiterque coralloideo-diverticulata. - Ad ramulos ligneos Dicotyledonum nee non ad 
folia dejecta arborum Oicotyledonum in silva inundabili, dense grcgatim. Congo: Eala, 
Septembri 1923, Coossats-Fonlano 292 (BR), typus. 

Pileus whitish with somewhat striate margin which is also slightly sulcate, glabrous, 
convc.x, slightly umbilicate, 11- 24 mm broad.- Lamellae white, moderately broad, 
close or subclose, with low anastomoses, sometimes forked, adnate-decurrcnt. -
Stipe whitish, sordid-grayish at base which is broadened into a disc or bulb, sub­
tomcntosc a t base, glabrous or subglabrous above, (to-)30 x 0.5- 1.5 mm; veil 
none; basal mycelium consisting of radiant fibrils which form the bulb or disc. 

S~re.~ 7· 7- 9 X 3· 7- 5 I'• hyaline, smooth, ellipsoid, inamyloid. - Hymenium: 
Dastdia 23-24 x 8- 8.5 I'· hyaline, clavate, 4-spored. Cystidia none seen; chcilo­
cystidia nodose-ramulosc-irrcgular. - H yphae mamyloid with clamp connections. 
- Epicutis of the Rameales type, hyphae irregularly and strongly coralloid­
diveniculate. 

On woody twigs of Dicotyledones and also on fallen leaves of trees in the low 
inundable tropica.l forest, densely gregarious. Congo, Central Forest district, Eala, 
September 1923, Goossens-Fontana 292. 

This species is closely related to Micrompltale eUfJmplwlum (Bcrk.) Sing. which, 
according to the conclusions which its affinity with the Congo material suggests, 
apparently should be transferred to Neoclilorybe. The spore print is said to be white. 
There is a colored picture at Brussels, with the type. This fungus is known under 
the vernacular name " lifotama", hence the specific epithet. 

K EY TO T ilE KNO\'\'N SPECIES OP -EOCI..ITOCVOE 

1. Spores larger than 6 11 long. 
2. Sterigmata very large; spores very broad (5·5-9·3 11). . N. latisporo Sing. ined. 
2. S terigmata normal; spores less broad. 

3· Pileus white, \~hitish, cinereous-whitish. 
4· "pores 7· 7-9 X 3· 7-5 II· African species . . . . . . . . . .N. lifotoma ing. 
4· Spores slightly smaller. Tropical and subtropical American species. 

5· Cystidia none; spores rather short: 6-7.5(-to) X ~.2-5. 7(-6.8) I'· 
6. tipe eccentric, 4-6 X 0.5- 1 mm. Pileus whitish to pale: bulf-yc:llow. 

N. tropicalis (Speg.) Sing. 
6. Stipe centra l, larger; pileus white and over 20 mm hroad. 

N. nivto {Rick) Sing. 
5· Cystidia and/or hyphae: breaking through the: hymenium more or less 

differentiated; stipe mostly central; spores 6-7.5 X 3- 4·5 I'· 
7· Lamellae subclosc; base of stipe generally more or less soclc-likc with very 

fine: radiating fibri ls forming a basal mycelium. Amazonas. 
N. tuomfi}wla (Berk.) ing. 

7· Lamellae distant; base of stipe with a white, fibrillose mycelial disc. 
Northern part of Neotropics ..... N. subJttnophyl/a (.\1:urrill) Sing. 

3· Pileus not white nor whitish to grayish white. 
8. Pileus, stipe and lamellae with a lilac tinge when fresh. African species with narrow 

lamellae . . . . . . . . . . . . . . . . . N. membranaua Sing. & Grinl. 
B. !'ileus, stipe and lamellae: without a lilac tinge. American species, with rather broad 

to broad lamellae (with rather narrow to narrow lamellae, see " t t" below). 
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g1• Mostly on the ground in South Brazil and subtropicnl Argentina. Pileus generally 
more than 20 mm broad; lamellae white to melleous, SU'lr.mineous; spores 
strikingly variable; base of stipe at first white nnd white myeeloid. 

N. suhrrimhola (Rick) ing. 
g1 • On sticks, trunks and living cortex of dict)•ledonous trees (often Photht porphyria) 

in the mountains of northwestern Argentina; pileus generally not more than 
20 mm broad; lamellae white to dirty gray; slipe pigmented below and with 
very scanty basal mycelium; spores 7·5""9·6 X 4- +.8 J•· 

N. ompholina (Sing.) Sing. 
g,. On wood, 20 or more mm broad; lamellae yellow or grayish (sec "11" below) . 

1. Spores generally not larger than 6 l' long. 

10. Pileus white to cinnamon: spores up to 3·3 1• broad. 
11. J>ileu.~ convc.x, not umbilicate; spores 2.2-3 X 1.6-2 I'· Somhern Chile. 

N. microrpora Sing. inc:d 
1 1. Pileus at least at maturity infundibuliform; spares somewhat larger: 4.2- 6.2 x 

2-3.3 I" . . . . . . . . . . . . . . . . . . . N. hpsistda ( Brcs.) Sing. 

10. Pileus fresh not white tO cinnamon in moist condilion, or spores broader. 
12. Spores rclntivel)• large: 5 7·5 x 3·5 -t-2 l'i lamellae )'ellow; on wood in southern 

Brazil. . . . . . . . . . . . . . . . . . . . . . N. imgularis (Rick) Sing. 
12. Spores smaller or lamellae not yellow. 

13. Pileus larger (up to 72 mm broad), blue-black; pigment of cpicutis dark green 
in KOH or 'H,OH, amctJ1yst in HCI, incrusting. Amazonas. 

N. portmlOsa Sing. 
13. Pigment either incrusting and rusty to chestnut brown in KOH and l\'H40H, 

or scanty to intracellular, or nil in epicutis. 
14. Stipe generally eccentric; pileus crcam-isabellinc-whilish; small. Brazi l. 

N. suhlakralis Sing. 
'4· Stipe generally central; pileus some otlter color. 

15. Pileus umbcr-bistcr; spores 4.8-6.2 X 2.8-3.6 I'· On fallen and 
rouing leaves, ferns, etc. . . . . . . . N. 1111ustora (Rick) Sing. 

15. Pileus "kis Kilim" to "burnt umber" (~! & P) from a strong in­
crusting pigment; spores somewhat larger. On dead wood. 

N. m;·uliosa Sing. 

CnAE'roCALATIIlJS NJOULIFORMts (:v!urrill) Sing. 

A specimen of this species, originally described from Bermuda, has been found 
among the Marasmiu.r material from the Congo. The pilei were 1-5 mm broad, 
the lameUae subclose to medium close, the eystidia distributed fairly far up towards 
the lamellae-ground and predominantly pseudo-amyloid and thick-walled, the hairs 
of the pileus 2.5- 511 in diameter with 0.7- 1.7 p thick wall. In this as in all other 
regards they agree satisfactorily weU with the description given by Singer ( tg.p; 521) 
from the type material. We mention the Congo material here because it is another 
example of a Central American- West African disjunctive area such as had previously 
been observed in Marasmiu.r conicopilealus Henn. and Crinipellis pseudostipitaria subsp. 
occidentalis var. mesiles Sing. 

Congo, Bas-Congo, Kisaoga, Kwango vicariate, April 11, 1910, H. Vandtr)•st (BR). 
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Hydropus xanthosarx Sing. & Grin!., spec. nov.-Figs. 12- 17 

Pi leo straminco-gri!eo nitido, glabro, subrugoso, longitudinalitcr supralamellaritcr plicatulo, 
convc.xo, umbilicato, in umbilico acute papillato, 30 mm Jato. - Lamellis aurnntiacis ut 
in Hygrophoropside auronlilua, distantibus, 16 lamellis percurrent.ibus, tridymis, subangust.is 
{usque ad 3 mm latis}, dccurrent.ibus, venis pcrangustis intc:rvcnosis. - Stipitc: aurantio­
brunneo, minw vi vide quam lamellae colorato, flocculis a Ibis in zona apicali omato, ceterum 
glabro, levi, polito, fistuloso, cyl indraceo, 40 X 3 mm, haud insiticio. - Contexto sub­
mcmbranaceo sed succoso (succo aurantiaco}, aurantiaco, parte intcma stipitis albida; 
odorc nullo; sapore dulcidulo. - Sporis in massa tenui albis. - Sporis 7 9·5 X 3·5-~·8 p.. 
ellipsoideis vel cylindraceo-ellipsoideis, rarius suboblongis, levibus, hyalinis, inamyloideis. -
Irymcnio e basidiis, basidiolis, eystidiis, cheilocystidiis formato; basidiis 3~-<17 'Y 5·5-8(-g) I'• 
tctr33poris; cheilocystidiis 25-36 X 6.5- 13 ,,, clavatis, sacpe Ionge pcdicellat.is, tcnuitunicatis, 
byalinis; cystidiis ad latera lamellarum cheilocyst.idiis simillimis, sparsis. - llyphis tramat.is 
hyalinis, inamyloidcis, itn ut basi basidiorum fibulatis, haud gclatinisatis; hyphis lat.icifcris 
numerosis, flavis, 3·5-4-5 p diam.; tramntc hymenophorali rcgulari, ex hyphis ± intcrtcxtis 
efformato. - Strato corticali ex cpicute hypodcrmioque consistente; epicute pall ide fwcidula, 
ex hyphis levi bus subparallel is, jncent.ibus, cutem efforrnantibus consistente et ex cis dermnto­
eyttidia 6-38 X 5.5-12 p, integra vel usque ad 4 diverticula apicalia producentia, prostrata 
vel asccndentia, sparsa ccrescentia, hyphis 2.5- 4 p diam.; hypodcrmio pallide fuscidulo, 
simili sed hyphis latis (15-19 f' diam.) efforanto.- Ad truncum arboris in silva marginali 
lluminis. Congo, Brazzaville, Fl. Djoue, Martio 1965, Crin/ing so,JIJ (BAFC), typus. 

Pileus greyish straw color, shining, glabrous, slightly rough, radially ridged 
along the lamellae, convex, umbilicate \vith small pointed papilla, 30 mm broad. -
Lamellae bright orange as in Hygroplwropsis aurantiaca, narrow ( < 3 mm), distant 
( 16 lamellae reaching the stipe), of three lengths, interlamellar spaces with irregular, 
very small veins on the underside of the pileus, which in part run parallel with the 
lamellae. - Stipe brownish orange, duller than the lamellae, with white flocculcs 
on upper part, elsewhere glabrous, smooth, polished, fJStulate, cyl indrical, 
40 X 3 mm, not insititious.- Context submembranous yet succulent (orange sap), 
~.,.hite m U{>per part of stipe, odor none, taste sweetish. - Spores appearing white 
m very thm prmt. 

Spores 7-9·5 X 3.5- 4.8 p, ellipsoid or cylindrical-elli~oid, more rarc:ly almost 
oblong, smooth, hyaline, inamyloid, - H ymenium: .Bas•dia 31-47 x 5·5-8(-g) I-'• 
4-spored. Chcilocystidia 2:;46 X 6.5-13 I-'• clavate, often long-pedicellate, lhln­
walled, hyaline. Cystidia mrular, sparsely scattered. - Hyphae in trama hyaline, 
inamyloid, clamped (as is the base of the basidia), not gelatinized; numerous 
laticifcrous hyphae present, Chesc yellow, 3·5-4·5 1-' broad; hymenophoral trama 
regular, of more or less interwoven hyphae. - Cortical layer of pileus with a pale 
fuscous epicutis, consisting of smooth hyphae which are 2.5-4 1-' broad, almost 
parallel with each other, repent, formi11g a cutis and from these dcrmatocystidia 
rising; derrnatocystidia 6-38 X 5.5-12 p., entire or with up to four apical d iveruculate 
appendages, prostrate or ascendant, scattered, sparse; hyphodermium pale fuscous, 
similar to the epicutis, but ofbroader (15-19 It) hyphae. 

On tree trunk in marginal forest. Con~o, Brazzaville, Djoue river, right bank, 
1200 meters below dam, :\larch 1965, Grin/rng 50,JIJ, type, 50,328 (herb. Grin ling), 
paratypus. 

Collection 50,328 from the same station was similar but two fruit -bodies were 
thinner and showed a yellow (Seguy 215-227) surface of the pileus and stipe. 
A t.hird collection which was otherwise like the type collection (50,313) showed 
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a very dirty yellow vcstimcnt which becomes dissociated showing between radial 
fibrils the orange colored flesh and thus giving a general color value ncar Scguy 
174 tinged with Seguy •34· The orange latex is contained in the laticiferous hyphae. 
The pigment of fresh material in the cortical layer of the pileus appeared incrusting 
on the narrow hyphae but the dried material, mounted in KOH showed no 
incmsting pigment. 

l lydropus xanthosarx seems to fade from orange to yellow whereby the cuticle proper 
develops a progr~ivcly more dirty yellow color. This is the first species known 
in this genus that has orange or yellow pigments. It belongs in section M)·cttwitks Sing. 

The species of this section, characterized b)• an epicuticular structure as indicated 
above and by inamyloid spores can be determined by the following key. 

Kev TO TirE srt:CIES or HvoRor·us se<..-r. 'Mvc~;r<oroes Smc. 

r. Cystidia thin-walled or vef)' sc:mered or absent. 
2. European Spe<'ics with deep sepia pileus and long chci locystidia [48-62 X 6-7( 9.5) 11, 

apex to 48 I' long and 3-4- 41' broad, obtuse], evidently adventitious in greenhouse in 
The -"!ether lands . . . . . . . . . . . . . . . . . . . . . H;•dropus spec. ined. 

2. American or African species with di!Tcrentiatcd pleurocystidia or cystidiolcs (in the 
former case-broader than indicated above for the cheilocystidia), or without plcuro­
cystidia. 
3· Spores 6 or more p. long, ellipsoid or short ellipsoid ; pleurocystidia present. 

4· On dead Lycopodium or on Ute earth !n subxcrophytic vegetation; stipe white, 
tapering downwards; pileus ~ey, umbilicate. ~onhwestcm Argentina. 

H. xerophilru Sing. incd. 
4· In moister forest, mostly on trunks or chips of scauercd wood; not combining 

the characters indicated above. 
5· Pileus and stipe with orange or yellow tinges. or at least lamellae orange. 

Congo. . . . . . . . . . . . . . . . . . H. xontlrosarx Sing. & Grin I. 
5· Pileus, stipe and lamellae some outer color, generally grny-black or deep grny 

or fuliginous in the cuticle of the pileus. 
6. Tropical species; cystidia numerous or, if scarce, chci locystidia with thin 

appendage absent; never on needles of conifers; lamellae narrow to medium 
broad. 
7· L:tmellae intcrvenosc and sordid gray when dried. On wood in Panama. 

H. panomtn.sis (Sing.) Sing. 
7· Lamellae not intervenosc, white when dried; cystidia with oily contents 

and very long (up to 125 p). On wood in Bclem, Para. 
H. fJaraLnsis Sing. ined. 

6. Subtropical-montane and south-temperate species without plcurocystidia 
or, if pleurocystidia are present, with basidiomorphic or long-appendiculatc 
chcilocystidia; on wood or on needles. 
8. On wood of Ari.slotdio on Juan Femande-.t.; pileus 5 7 rnm, gray black 

or deep grny; stipe coneolorous; cheilocystidin long-appendiculate, at 
least some of them; habit myccnoid . . . . . . H. ari.sWt~Jiat Sing. 

8. On other woods or COilifer needles: pileus larger; habit omphalioid 
clitocyboid; cheilocystidin not long-appendiculatc. 
g. On wood in marginal forest; pileus finely blackish fibrillose on paler 

ground; lamellae white; stipe concolorous with pileus; spores 
7·5-9·5 X 4·5-5·5 p. • • • • • • • • • . II. platen.sis Sing. ined. 
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g. On needles of Podocarpus in the montane zone; pileus gray fading 
to white; lamellae and stipe white; spores 5·5-7 X 2.8-4.2 p. broad. 

MarasmitJS podtKarpi Sing.1 

3· Spores in their majority less tha.n 6 I' long when mature. Pileus brown or ochraeeow. 
10. Clamp connections present; pleurocystidia present; among mosses (Polytrichaceae 

and others on rocky ground) in outh Chile . . . . II. pyxidatoidu Sing. ined. 
10 Clamp connections absent; plcurocystidia absent or very inconspicuous; in tropical 

rain forest in Brazil . . . . . . . . . . . Marasmius dtpaupaoltJS ing. ined. 
1. Cystidia thick-walled, metuloid. 

11. Lateral stratum of hymenophoraltrama very loosely arranged; spores 4 6.2 X 3- 41•; 
cystidia pscudoamyloid (sect. Inorali Sing.) . . . H. irrora/a (Pat. apud Duss) ing. 

1 1. i"ot combining the above characters. 
12. Lamellae white (but intcrlamdlar spaces often concolorous with the pileus); 

spores up to 8.2 X 5 I'· Tropical species. 
13. Epicutis consisting of a hymcniform layer of vesiculose cells interrupted by 

rather scattered dcrmatocystidia with more or less thickened wall and up 
to 330 I' long . . . . . . . . . . . . . . . II. morasmioidu ing. ined. 

•3· Epicutis with broad ascendant hrphae which do not fonn a continuous 
hymeniform layer; occasional dermatocystidia not thick-walled and relatively 
short . . . . . . . . . . . . . . . . . II. myut~oidu (Dennis) Sing. 

12. Lamellae partly or cntit·d>• gray; spores 6.5-10.2 X 5·5-9·5 I'· South-temperate 
specics . . . . . . . . . . . . . . . . . . . . /-1. jw1tbris (Speg.) Sing.' 

ACARtCACEAE 

Hi a tulop s i s Sing. & Grinl., gtn. TII)V. 

Genus novum familiae 1\garicaccarum; pi leo squamoso pcctinato cpicute t'X hyphis dcnsis 
jaccntibw subintcnc.xtis sed cutcm cfformantibus pigmento mcmbranali pracdit.is consistcntc; 
lamellis remotis, lamdluli• angustatis; cystidiis nullis; basidiis tetrasporis, sterigmatibw vix 
curvatis, sporis g lobosis vel subglobosis, symmctricis, inamyloidcis, membrana finna complcxa 
omamentationc immersa praeditis sed c.xtus levibus, poro germinat.ivo destitut.is; hypbis 
inamyloideis, fibulat.is, haud gelatinisatis, in tramate hymenophorali subregulari hyphis 
haud d ivcrgcntibw, plus minusvc intcrtcxtis; ad quisquilias ligncas ct truncos putridos in 
silva tropicali. Species t~pica: Ltpiota amara Bccli. 

Hiatulops is an1ara (Bceli) Sing. & Grinl., comb. nov.-Figs. rS-23 

Ltpiota omaro Bceli in Flore it:onogr. Champ. Congo fasc. 2: 42 pl. 8, fig. g. 1936. 

Pileus with large brownish dctcrsilc scales on whitish ground, especially in the 
center, or when older with smaller verrucose scales and fine fibrils which arc brown 
and numerous in the center, more scanered towards the margin, eventually distinctly 
yellowing, strongly radially pectinate in the manner of uncocoprinus up to half 
or three quarters of the radius, conic to convex, eventually more fianened, with 
a distinct but obtuse umbo, 35 55 mm broad. - Lamellae whitish, later pale 

1 The separation line between H;•droptJS sect . . H;u noides and Morasmius sect. Alliati is now 
subject to revision. ,\tlarnsmins podocarpi as well as A/. dtpauptralus (sec below) are somcwhnt 
intermediate. For the time being we insert iu Hydropus only species wiLh either fleshy or latex 
bearing stipes and in .-\1arasmius species with tough. reviving Stipes. 

• Hydropus funebris (Speg.) Sing., comb. 110u. (basionym, Agaricusfuntbris Speg. in Boln 
Acad. nac. Ci. C6rdoba u : !). r887). 
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Figs. 12- 17. Hydropus .~anlho.farx.- 12. Carpophorcs (x 1).- 13. Pilocylltidia (x 1000). 
- 14. Chcilocynidia {X 1000). - 15. Plcurocystidia {X 1000) . - 16. Caulocystidium 
(X 1000) . ' 7· pores {X 1100) . 

Fi~. rS--21. Hiatulopsis amara. - 18. Carpophorc { X 1) . - 19. Elements of the scales 
of the pilcw {X 1000) . - 20. Element of the trama (X 1000) . - 21. Spores (x 2000~ 
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sordid cream color with a slight pinkish tinge, rather narrow (3-.J. mm broad when 
mature), polydymous, subclose to close, with narrowed lamcllulac, ad nate to a collar 
at first adhering to the stipc then becoming remote, ascendant, later horizontal. Spore 
print white. -Stipe entirely covered by fine more or less fibrillose scales which arc 
at first grayish or brownish gray, and in young carpophorcs often accompanied, 
towards the base by broader scales like those of the pileus, this covering becoming 
brownish, hollow to fistulose, tapering upwards (apex ± 3 mm across), 6o-70 X 
4 5 mm; veil restricted to the general scaly covering, no annulus ever formed nor 
even an annular zone; the frequently swollen base with abundant "hit ish basal 
mycelium. - Context thin, white and cottony in the umbo region, unchanging, 
fragile especially in the pileus; odor none or faint, pleasant; taste not noticeable. 

Spores 4 :>(-6.!2) X ~· 7- 4.5(-4.8) I'• symmetric or occasionally subsymmctrical 
in continuauon of a sp1culum which is bent outwards with regard to the sterigma 
and becomes the h.ilar appendage, globose to subglobosc, hyaline, the "all firm 
and consisting of a thin, often poorly developt'd endosporium, which is often 
metachromatically colorable (pink) in crcsyl blue mounts, an episporium which is 
ornamented by faint (sometimes absent) very thin, rodlike or sheetlike ornamenta­
tions which perforate the exosporium (but in young sporc.s exo- and cpisporium 
poorly differentiated from each other), leaving the rircurnfcrencc of the spore 
generally smooth, only exceptionally very slighlly projecting and then lifting the 
pcrisponum (otherwise not demonstrable) which is extremely th.in, neither of the 
strata either pseudoamyloid or amyloid. - H ymenium: Basid1oles narrowly clavate 
to cylindric-subfilamentosc; basidia 25-30 X 5- 8 fl, tetrasporous, hyaline, with 
four almo~t or quite stra.ight sterigmata which arc apical and bend over outward$ 
to form a spiculum which bears the spore. Chcilocystidia and plcurocystidia none. -
Hyphae nowhere gelatinized, hyaline excepting the covering layers, with clamp 
connections, inamyloid; subhymenium subcellular, hyaline; hymenopodium rather 
easily demonstrable, of somewhat thinner subparallel hyphae which run tOward$ 
the edge, the hymenophoral trarna prOJ?Cr not showing any differentiation into 
mediostratum and lateral stratum, subre~ar but hyphae rather strongly interwoven, 
all hyaline and not gelatinized. - Corucal layers: Epicutis of pileus comisting of a 
rather dense cutis of elongated hyphae (only occasionally a short , small, generally 
apical clement) wh.ich may be somewhat ascendant according to the position of the 
scales, hypha! clements with a brown membranal pigment and clamp connections; 
no epicutis differentiated in the ground tissue between the scales and fibrils; stipe 
covering with a similar structure. 

On rotten wood and forest litter containing leaves and woody particles. In hollow 
containing remJlants of primitive forest. Congo: Brazzaville, Djoumouna stream 
below Linzolo road, April tg66, Grinling 60,420 (herb. C rinling and BACF), 
60,409 (id.) . 

This species is extremely interesting, because, although obviously belonging in 
the Agaricaceac, it shows a number of very peculiar character combinations. AJ 
for its ta.'l:onomic position, it docs not agree with any of the established genera in 
the group. ' Vhile genera with inamyloid spores arc known, these arc not round 
and ornamented and, in the genera known, not correlated with the type of 
epicuticular structure described lor H. amara above. 'While the particular ornamen­
tation type (X I of the scale of Singer) exists in Agaricaccac, the respective genera 
showing it, are quite removed from 1/iatulopsis by (a ) a different cpieuticular struc­
lure a nd (b) a better development of the annular veil. MtlaTUJplryllum which has a 
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Fig. ~~. ~3· Hialulopsis amara. - 22. Sporogcncsu on the basidia (X rsoo). - 23. Spore 
wall (X ro.ooo). 

similar structure of the spore wall differs aside from that in colored spore print 
and less remote lamellae and the characteristic coprinoid pectination of the pileus 
is wanting. Smithiomyus, perhaps the most closely related genus among those known 
until now, does not show any degree of this pectination either, is devoid of pigmented 
scales and has a well developed partial veil. The roughness of the cpisporium, if 
present at all in Smitltiomyces, is still fainter and the remnants of a general veil are 
thin-membranous, not squamulose. It is also remarkable that the habitat of our 
species is not on earth as usual in Agaricaceae but on rotten wood. 

The same habitat and generally the same imporlant characters are indicated 
for a species described by Becli ( 1936: 42 pl. 8 fig. 9) under the name Lepiota amara 
Beeli. We iden tify our species with this latter in spite of the fact that L. amara is 
said to have an acrid odor and bitter taste and a squamulose not persistent annulus, 
inasmuch as Heinemann told one of us that the odor and taste indications by 
Madame Coossens-Fontana arc frequently much exaggerated. 

Another observation is of more general interest. It has been postulated in the 
past that the spores of Agaricales have asymmetrical spores which seemed to be 
an essential parl of their capacity to be thrown off the sterigma which should be 
curved with the convex side at the outside. Although Hiatulopsis, when mature, 
throws a thick spore print, the discharge apparatus is different. Thus, we have here 
undoubtedly an autobasidium and not, in spite of the symmetry of the spores and 
the shape of the sterigmata, an apobasidium. The eccentric position of the spore 
is achieved by a spiculum which forms when the spore has reached a certain size 
and is directed outwards. Consequently, since the axis of the spore is not directed 
in the same direction as the axis of the sterigma, the spore is not typically orthotropie 
but •he bilar appendage is consistently inserted at the proximal end of the spore 
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and the long a.xis of this Iauer so that, seen after discharge, the spores differ in 
nothing from a typical Gastcromyccte spore. lL is to be desired that detailed observa­
tions on other species of Agaricaceae, in the future, might show whether this ne\., 
type of autobasidium is restricted to HialulopsiJ. 

Bo LETACEA£ 

GvROIJON INTt:RMtmlv"S (Pat.) Sing.- Figs. 24- 28 
Plrylloporu.s ilrttmztdiu.s Pat. in Bull. Soc. mycol. Fr. u : 86. 18g5. - Cyrodon inltrmtdiUJ 

(Pat.) Sing. in Revue Mycol. 3 : 172. 1938. 
Pileus beautifully russet brown ("russet" Ridgway, or ground color eguy 

342 tinged with 174, whereby a color between Scguy 202 and 1 ~2 results), covered, 
generally, by a silvery lustre or by small apprcssed squamules 111 the center which 
arc somewhat darker than the ground color, otherwise glabrous, with non-separable 
cuticle, with the margin somewhat involute and wavy, convex becoming applanate, 
so-170 nun broad. Lower surface of pileus at times not covered by tubes, but 
merely by a narrow zone of reticulated hymenial surface at the margin.- Hymcno­
phore at fi rst strongly boletinoid with sublamellar, often forked radial walls and 
continuing on the apex of the stipe as a reticulum, decurrent; tubes relatively short 
(4-8 rrun long), at fi rst clearl y arcuate; pores radially elongated, large, irregular 
and compound by irregular anastomoses, dirty yellow to bright yellow (Seguy 
226, Ridgway " lemon chrome") like the tubes but sometimes becommg pink along 
a zone s-tS mm wide around the stipe, bluing when bruised. Spore print rather 
dark olive brown to sordid olive gray. - Stipe reddish or paler than the rest ol the 
stipc surface in a zone bordering the hymcnophore at the apex, with blackish or 
blackening base, otherwise concolorous with the pileus and fibrillose or ~ubfibrillose, 
solid to stuffed-hollow, cylindric but short or d1ffonn and sometimes compressed­
flattened, so-So X 14- 30 mm; sometimes conglobated at the base with neighboring 
carpophores; veil none. - Context pallid, then cream, bluing when bruised, then 
yellowing after a few minutes of exposure, soft in the pileus, very firm in the stipe; 
odor strong, disagreeable to weak, at the same time spirituous and raphanaceous; 
taste not remarkable. 

SJ>?rcs (6-)6.5-9(-9.3) x (;3·5-)4-5·3(-5·5) p, mostly around 6.8-8 v 4.2-5 p, 
ovo1d to ellipsoid or short cylmdnc, mcllcous to brownish, smooth. Hymcnium: 
Basidia 14 28 X 6. 7 8 JL, 4-spored. Pleurocystidia rare and sca.ttcrrd, about 
19 X 9 p. or like the cheilocystidia; cheilocystidia 9.2-33 x 2.4 9 p., vcrsiform, 
generally varying between cylindrical, small and lobed to medium si7.cd ampul­
laccous or ampullaceous-subcapitate to ventricose or ventricose-subvesiculosc, m1xed 
in with basidioles and basidia (pores not heteromorphous), hyaline, sometimes with 
a secondary (clamplcss) septum or two, the nodose-lobed cells merely slightly 
differentiated hyphal ends protrudin~ on the pore edges. - I fyphac inamyloid, 
with clamp connections (base of cysudia and basidia also clamped), some clamps 
of the medallion type; hymenophoral trama hyaline, bilateral of the Bolt/us-type, 
slightly ~clatinized, hyphae of the lateral stratum 5·5 7·5 fL in diameter. - Cortical 
layers: Epicutis of pileus- a triehodermium which is ochraccous yellow and consists 
of interwoven hyphae, the terminal members often subclavate and hyaline and 
hyaline-incrusted cells forming bunches of semi-erect to plastered down c-ells. 

Chemical characters: surfaces with i':H40H dark greenish blue. 
On the (!"round in secondary or partly cleared forest, once found in a big cespitosc 

group, fru iting in Octouer-Kovcmber. Congo, Brazzaville, :\likatu, Grinling 41,105, 
51,004. Also Liberia, Firestone no. 3, July 25, 1926, Lindt r (FH). 



S t:o<OBR & G RI NUNO· " • ->tmu A . gancalts from th C t ongo 

25 

F. tg:s. 2•~ 28. c . . 
2

5· Chciloc .d . .yrodon mtum~d· ,..,.,. ·d· }'SII ta ( X IUS. -
2 

ro. -,.u tum ( X 1000) 6 4· v.'lrpoph 1000) • - 2 . E l ore of . - 28. Spores ( X cmcnts of the .conglobate spec· 2000) . eptcutis (X tmen ( X t) 1000) . -· - 27· Plcuro-



370 PER soo N 1 A - Vol. 4, Part 4· •967 

This may be an example of cicatrizer mycorrhiza in tropical Alrica; Saepium 
cormtum was present at every station where this fungus has been collected by Grinling 
but root anatomy has not been studied. There were no conifers or Fagales present 
at these stations. 

As for the identity of this fungus we bel ieve it to be conspecific or at least strictly 
affined with G. interm~dius from Madagascar. The West African race differs from 
the type specimen studied by Singer in slightly smaller, especially slightly narrower 
spores (in G. inlmn4dius they arc 7.8-9.2 X s-6.8 p, mostly 8.5-9 X 5·3-5· 7 p ). 
The bluing is not indicated by Patouillard who had not seen this species in living 
condition. The hymenophorc is perhaps even more strongly bolctinoid than in 
Liberia and the Congo, and the carpophores are not conglobatcd and somewhat 
smaller than described. All together, for the time being, these differences do not 
warrant the description of a new species for our material and we have to wait for 
more observations on the fresh material in Madagascar in order to decide on the 
validity and constancy of the aberrant characters in the :vradagascarian forrn. If it 
were not lor the large cystidia described by Heinemann for his Gyrodo11 cupr(UJ, we 
would consider this latter species a synonym of ours. These large cystidia would 
be entirely aberrant and uncharacteristic for the genus Gyrodon. 

The pinkish zone observed in the fasciculate specimen of our Congo material 
is comparable with that seen in G. rompellii, an American tropical species which 
differs in the color of the pileus and has the spores over 5·5 J' broad and different 
to absent odor (cf. description by Singer, 1964h: 118 120) where the material from 
Liberia is critically compared witl1 G. rompellii as well as with some other African 
Gyrodons mentioned by Heinemann). The specimens showing the pink zone were 
also the ones that showed the silvery lustre on the pileus and a paler zone on the 
apex of the stipc; these arc the specimens that were found to grow in a conglobatcd 
group (Grinling 5 11004-)· 

The other specimens we refer to here did not show these characters even when 
young and fresh. Since they arc identical in all other regards we have given a single 
descrip..ion for all collections but we wish to point out that only further observation 
will show whether the form with pink zone and fasciculate growth habit has tile 
silvery lustre and the paler apical zone on the stipe as constant correlated characters. 
If this were the case, we might be dealing with a t least two closely related forms, 
perhaps species. 

X EROCOMUS ALLlACEUS (Beeli) Heinemann-Figs. 29-32 

Boldu.s olliacrus Becli in Bull. Soc. r. Bot. Bclg. s8: 210. 1926.- XmC4mUJ olliauus (Beeli) 
Heinemann in Bul l. Jard. bot. Brux. :u: 266. 1951. 

Pileus rather li$"ht gray to deeper grayish brown (so when quite young), sub­
vclutinous, not shining, convex, about 45 mm broad when mature. - Hymencr 
phore tubulose; tubes about 5 mm long, when mature, a t first adnate, slightJy 
dcprcsscd-sinuate around tile stipe when matu re and the tube walls connecting 
sublamellarly and continuing as veins on the apex of the stipe, where there is a 



S1SCER & GRINLINC: Sorru; AgariCJJlts from the Congo 371 

D 

Q 
30 31 32 

0 

0 
35 36 

Figs. 29-32. XerocomJUalliauu.s. - 29. Carpophore (x 1). - 30. Pleurocystidia (X 1000) . 
- 31. Erect cell~ of the epicutis (X 1000).- 32. Spores (X 2000). 

Figs. 33-36. XerocomJUmicrosporos. - 33· Caulocystidia (X 1000).- 34· Erect cells of 
the cpicutis (x 1000). - 35· Basidium (X 1000). - 36. Spores (x 2000). 
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shal low reticulation, sordid yellowish, at first a very light yellow, almost pallid­
whitish; pores concolorous with rubes, about 0.5 mm wide, i.e. neither very narrow 
nor wide, unchanging when bruised or touched. - Spore print light brown in 
thin layer. - Stipe concolorous with the pileus or a hule hghter, striate-sulcate 
below, reticulate at apex, dry, solid, tapenng upwards, about 6o X 9 mm when 
mature. Basal mycelium white. - Context cream colored, unchangin~, soft-fleshy . 
rather thick; odor Strong, Of garlic even in dried material urn mOIStening. 

Spores 8.5-9·5 X 3- 3.5 p., cylindric-fusiform, or cylindrica , smooth, pale mel­
leous. - Hymenium: Basidia 21-32 X 7·5-9 p, clavate, tetrasporous. Cystidia 
rather numerous in tubes and on pores, 27.5-45 X ~-5 p., hyaline, thin-walled, 
proJecting beyond the basidia, fusoid to ampullaeeous with obtuse tip. Base of 
bastdia and cystidia without clamp. - Hyphae of the context and hymenophoral 
trama without clamp connections, hyaline, 4·5-•5 f.l broad.- Subhymenium well 
developed, of short, small clements; hymenophoral trama bilateral of the Ph;·lloporus 
type; hyphae of the lateral stralUm 5- ro p. broad. - Covering layers: Epicutis of 
the pileus well developed as a trichodcrmial palisade and brown (in KOH) on 
top of a trichodermial hypodcrmium; terminal members of cpicuticular fayer 
brownish-tawny, some with subhyalinc granular incrustation, mostly broadly 
rounded at the tips, few acute, either short ventricose and 2o-53 X 8-t8(- tg) I' 
(also sometimes constricted in the middle or above and then 3o-53 X g-ro p.), 
or cylindrical and 35- 42 X 1 1- 12 p., more rarely fusoid-obtus<" or subulate and then 
19- 36 x g-r5 f.l· 

Chemical characters: :"l'H40H slightly rusty-tawny on the surface of the pileus, 
otherwise negative. 

On forest litter in remnant of forest gallery, Congo, Brazzaville, right shore of 
Djouc river 1200 meters below dam, ~1arch rg65, Grinling 50,316 (BAFC, herb. 
Grinling). 

We arc quite certain that our material corresponds to the species as described 
by Becli and Heinemann (11. cc.) but consider it useful to give a redescription of 
the Djouc river material since it differs slightly in some aspects, especially the 
smaller size of tltc carpophores, the presence of the reticulation at the apex of the 
stipe and the absence there of a purplish tinge. Since there arc only few collections 
on hand, it does nor seem justified to describe a new infraspccifie ta.'<on for our 
material before the full variability of the species is known. For tltc time being, 
the three characters indicated do not appear to be very weighty. 

The tramal structure mak.cs it necessary to consider this species as belonging 
in Xerocomus. \Vithin this genus, due to tl1e unchanging context and hymcnophore, 
the absence of a deep blue ammonia reaction in young fresh pilei, and the concolorous 
apical reticulum of tltc stipc, we believe that the species belongs in section Morauid, 
as docs the following species. 

X erocomus microsporus Sing. & Grin!., sp. nov.-Figs. 33-36 

Pi leo castanea, convcxo, 35 mm Ia to; bymenophoro tubuloso, pallidc flavido; tubis brevi bus; 
poris subangustis; trnmate hymenophorali bilatcrali typum phyllopori approxjma.ntc; sporis 
minutis 5.5-6.5 X (3-)3.7-4 p, cll ipsoidcis, pallidc ochmccis, levibw; stipitc pilco concolori, 
pustuloso, farcto, dcmum cavcmoso; carne a lba, immutabili; odore fructuum amocno; 
byphis dcfibulaw. - Ad tcrra.m in silva marginali tropicali. Congo, propc BrazZAville, 
Grinling sr,:104 {UAFC), typw. 
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Pileus chestnut brown, velvety-opaque, smooth, convex, then convex-applanate, 
and occasionally with uplifted margin, 35 mm broad. - Hyrnenophore tubulose, 
tubes short (2 mm long}, sinuate-emarginate at the stipe, pale yellowish as arc the 
small pores. Spore print not obtained. - Stipe concolorous with the pileus, velutin­
ous-craekcd so that it appears pustulosc on the surface because of small bunches 
of raised fibrils, at first stuffed, eventually with cavities; cylindrical-d ifTonn, 
40 X 8 mm; veil none; basal mycelium of dried material pale brownish, woolly, 
not abundant. - Context white, unchanging, soft-fleshy, spongy in pileus; odor 
fruitlike, pleasant. 

Spores 5.5-0.5 X (3-)3. 7- 4 p, ellipsoid, with one rounded oil droplet, smooth, 
with moderately thin wall, pale ocher. - Hymenium: Basidia (16-)27-32 x 
5· 7-7.5 fl, clavate, hyaline, tetras porous. Pleurocystidia very few, like cheilo­
cystidia; chcilocystidia numerous, extremely versiform, varying from cylindrical 
to club-shaped, with or without a narrow apical mucro, also sometimes constricted 
in the middle, hyaline, 18-24 X 3.8 7 fl. - Hyphae without clamp connections; 
hymcnophoral trama all hyaline, with an axial mediostratum which ts thin, sl ightly 
gelatinized but rather dense, with the hyphae filamentous, parallel with each other 
to slightly interwoven and 1.5-4.5 ft broad, with a lateral stratum of divergent 
hyphae but these not strongly curved excepting in the pore region, not stron~ly 
separated from each other and not more gelatinized than those of the mcdto­
stratum, 2.8-8 fl broad.- Covering layers: Epicutis of the pileus and stipe consist ing 
of fasciclc..-s of brownish ascendant to erect clements which arc elongated and forrn 
fragments of trichodennium or trichodermial palisade, the terminal members of 
the hyphae clavate to broadly cylindric or slightly narrowed in the upper part, 
with broadly rounded tip, 26- 58 x (4.5 )g •s(- •8 p., wall o.4-o.8 p thick; pigment 
intracellular, dissolved, partly vacuolar, (ulvot:S in 'OH mount, soluble in NH.OH, 
mounts from fresh material. 

On cartl1 in remnant of ~lcry forest. Congo, Brazzaville, 400 metres below dam 
on right shore of Djoue nver, December 1965, Crinling 5 1,204. 

This species has macroscopically the appearance of a G_vroporus. lt may very 
well be the samt' as Cyroporus casll1neus var. microsporus Heinemann ( 1951: 232) 
but our species is by no means conspecific with any known Cyroporus and the lack 
of clamp connections and the configuration of the hymcnophoral trama place it in 
Xerocomus. It would be interesting to obtain a fresh spore print of this species in order 
to have a further indication as to whctl1cr we arc dealing with a truly intermediate 
form or a case of external convergence. 

Pu.lveroboletus paspali Sing. & Crinl., sp. nov.-Figs. 37-40 

Pilco r itrino vel vitcllino, rubcscente, humido, pulvinnto dein applan:uo 2o-50 mm Into, 
cute obtccto; hymcnophoro tubuloso, tubis brcvibus vel longiusculi$, poris dein composit.is, 
pallidissime griscolo-flavidis, dcin flavidis, demum sordide olivacco-brunneis, sporis in 
cumulo olivncco-brunncis, s.m. 5·5 8.5 x 3 ·3·5 ,,, versiformibus, cyst..idiis 2o-3o X 4.5- 4.8 p, 
fusoidco-subvcntricosis; tramate hymcnophorali aduho bilaterali typi phyllopori; stipite 
flavido, c vclo subannulato et fibrillis brunncis omato, 2o-45 X 4-8 mm ; came flnva, ex 
hyphis defibulntis efformat.'\; odorc saporcquc hnud not.'lbi libus. - Ad P4fpolo frequenter 
obviw in Congo: Br-.u.zaville, in urbc Djouc, Crinling 11,104 (BAFC), typw. 

Pileus lemon yellow to egg yellow, paler on tl1e margin, young specimens reddening 
when IJruiserl, humid to subviscid in wet weather but never clearly glut inous, 
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eventually reddish-brown to dark brown where a covering leaf has been attached, 
with slightly projecting margin so t11at it appears somewhat appcndiculatc, mat, 
convex-pulvinate, men gradually becoming more applanate, 20 50 mm broad. -
H yt!lenophore tubular; cubes of variable length but generally shorter than the 
thtckness of the context, adnatc to free and often sinuate at the stipc, rarely sub­
decurrent, but usually free or at least deeply depressed when mature; yellow or 
yellowish, finally becoming dirty olive brown; pores at firs t small ( less than 0.5 mm 
m diameter) and daedalcoid-gyrosc, very pale grayish-yellow, then light yellow 
and eventually dirty olive and compound, a large superficial pore ( to 1 mm diameter) 
with smaller component pores at a lower level, unchanging. - Spore print deep 
olive brown. - Stipe light yellow, fibrillose and finely excoriated at apex, in the 
lower portion covered by veil fibrils, solid, sometimes bcco1ning somewhat hollowed, 
often curved or flexuous, or else broad-cylindrical especially when young, 20 ·45 X 
4-8(-20) mm; veil present, forming traces of a lacerate annulus and a brown 
fibri)losity which covers the surface of the lower portion of the stipc of the adult 
specimens, fibrillose; basal mycelium often direclly attached to the roots of 
POJpolum. - Context yellow, unchanging, soft-fleshy; odor none; taste not noticeable. 

Spores 5.5-8.5 X 3-3.5 ,.,, cylindrical and aucnuated below, or cylindrical­
subovateorclavate, the small cr ones ellipsoid to short-cylindrical or sometimes clavate 
to reniform, smooth, golden brown to golden ochraccous, with firm wall without 
germ pore, young spores likewise dimorphic but hyal ine. - Hymenium: Basidia 
19-24.5 X 6 8.5 I'• clavate, hyaline, letrasporous. Cystidia moderately numerous 
in tubes, numerous on pores, 20 30 X 4·5- 4·8 p, fusoid-subventricose, with obtuse 
apex, thin-walled, hyaline to yellowish. - Hyphae inclusive the septa between 
subhymcnial cell and basidium and cystidium wtthout clamps, hymcnophoraltrama 
in fully adult specimens of the Phylloporus type (hilateral) with a very thin mcdio­
stratum of axial slightly interwoven thin (± 3 Jl) hyphae, the lateral stratum 
moderately divergent bu t not strongly curved, the hyphae touching each other, 
hyaline in KOH, up to 7·5 p thick. - Covering layers: Epicut.is of pileus now 
(fully adult specimens) appearing as a cutis of elongate hyphal clements, hyaline 
to pale yellowish in KOH excepting the brown spots where a brown pigment is 
visible; the surface hyphae show a yellow granular incrustation in water mounts. 

On turf, composed principally of POJpalum, Congo, Brazzaville, in residential area 
ofDjouc, fruiting a t the beginning of the ra ins in October, ovcmbcr, Gmtling 41,104, 
type, 50,1 og paratypus (herb. Grinling). 

This species is remarkable by its veil remnant~ which would tend to put tt m 
either Suillus or Pulverobolelus. Since no conifers have been found nearby and no 
yellow basal mycelium has been observed, Suillus seems to be excluded. The cystidia 
arc likewise not of the type found in that genus. On the other hand, the Phylloporus 
type of hymenophoral trama is likewise encountered in adult specimens of Pul­
vtrobolelus flemicflrysus. In Pulverobo/etus, this species seems to be somewhat inter­
mediate between the sections Pu/~robolelus and Sulphurei (Sing.) Sing. Among the 
African species this species appears to be similar to Pulveroboletus kivuensis 
(Heinemann & Goossens) Sing. , comb. rwv. (basionym, Gyrodon kivuensis Heinemann & 
Goossens in Bull. Jard. bot. Brux. 25: 37· 1955), which differs from our new species 
in larger carpophorc.s, bluing context, less evident veil, consistently arcuate-decurrent 
tubes; it is t11us clearly referable to section Lignicolae. 
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Figs. 37 40. Pulvnoboletu.s ptupali. - 37· Carpophorc (X 1). - 38. Chcilocystidia (X 
1000).- 39· Basidium (X 1000).- 40. pores (X 2000). 

Figs. 41- 44. Boltllllu.s obsrurecoccin~u.s.- 41. Ca.rpophore (X 1). - 42. Elements of the 
cpicutis (x 1000). - 43· Cystidium (x 1000). - 44· Spore (x 1400). 
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STROUIL O M YCETACEAE 

BOLETELLUS OBSCURECOCCINEUS (Hohn .) Sing.-figs. 41-44 

Strobilcm;'CtS obscurteo«inms Hllhn. in Sber. Ak.ad. Wi.ss. Wien (Math.-nat. Kl., Abt. I) 123 : 
88. 1914. - Boletellus obscurteo«ineus (HOlm.) Sing. in Farlowia 2 : 127. 1945. 

Boletus vnsicolM var., Patouillard in M6n. Acad. Malgache 6: 20. 1927. 

Pileus deep red (approximately S<!guy 66) with somewhat cracked covering 
which occasionally lets appear the whitish context, convex, 25 mm broad. -
Hymenophorc tubulosc, yellow, 6 mm long, the tube walls close to the stipe 
sublamellarly attached and somewhat decurrent on the apex of the Iauer, sinuatc; 
pores to 1 mm broad, concolorous, irregularly shaped, unchanging. Spore print 
not obtained. -Stipe concolorous with the pileus but with whitish apc.x, with white 
base, with innate carmin red longitudinal stripes, with the whitish context showing 
between the fibers where these arc separating, cylindric and somewhat flexuous, 
45 x 3 mm; veil none; basal mycelium white and cottony. - Context in thickness 
about equal to the tube length in the pileus, white, unchanging, taste acidulous, 
at length peppery. 

Spores 17- 19( 21.5) X (4.5-)5. 7- 7 fl, fusiform rarely with constriction, appearing 
subsmooth but distinctly longitudinally striate (striae elevated to 0.3 I' in mature 
spores), with the wall melleous and 0.5-o.7 1-1 thick, with suprahilar depression, 
without a germ pore, the striae concurrent but touching each other at the poles. 
H ymcnium: Basida 31-37 X 10.5- 12 fl, mostly tctrasporous, fewer btSporous, 
hyaline. Cystidia in tubes and on pores moderately numerous but vc;y distinct, 
38-50 X 13-15 I'• tapering upwards or slightly ampullaceous, with thm hyaline 
walls, often hyaline or mcllcous incrusted. - Hyphae without clamp connections, 
all inamyloid, mcdiostratum of the hymcnophoral trama pale mcllcous, more hyaline 
in lateral stratum, clearly bilaterally arranged. Coverrng layers: Epicutis of the 
pileus subhymeruform, terminal members erect, attenuated-obtuse to broadly 
rounded at the tips, 26-57 X r<r-15 I'· 

Chemical characters: >lH.OH nc~ativc. 
On the earth at the base of a shrub, m narrow marginal forest. Congo: Brazzaville, 

right bank of the Djou~ river, 1200 meters below dam, April 1965, Grinling 50,402 
(BAFC). 

This species reminds one of the European "Xeror:otTWS vermolor" (or what some 
European mycologists detcrm,inc as such) which is a form of Xerocomu.s chrysenteron 
and forms mycorrhiza with Eucalyptus and Salix in South America and with other 
forest trees in Europe and orlh America. 

Our African material has been compared with the type; fragments ofHeincmann's 
material from l11e Congo as well as Patouillard's from ~ladagascar were compared 
by J. Perrcau-Bcrtrand ( t g6t: 421- 422) with that of the type communicated by 
Singer (ex FH), so that there cannot be much doubt about the identity of all four 
collections now known. Nevertheless a redescription of this species seemed in order. 
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SOME TROPICAL SPECIES OF GANODERMA (POLYPORACEAE ) 
WITH PALE CONTEXT 

j oAo SALVADOR FuRTADO 
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(With Plates ro-r4) 

Five species of Catwd~ Karsten arc discussccl, which arc confined to the 
tropics and characterized by t11e presence of a light-colored context, but 
which are devoid of the laccatc upper surface ot the pileus typical of the 
species of the Cmwtkrma lucidum-grou p. Canodtrma IILUTosporum J. Furtado is 
proposed as a new species. Tiuce of the live species-Ga/lbdnrna ama.tonmse 
Weir, G. cojfealtml (Bcrk.) J. Furtado, comb. noo., and C. nturosporum J. 
Furtado-nrc from the ncotropics. Canodmna llo)·dii Pat. & Hnr. is known 
only from Africa, and C. aspnulatum (Murrill) Bres. has been reported only 
from the Philippines and Borneo. Regardless of their geographical distribu-

tion, the five species under discussion arc disti.nguishcd particularly by 
their basidiospore characteristics. In their morphological features they show 
several characteristics a lso found in some trocial species of Amaurodmna 

~[urrill. 

Introduction 

The genus Ganodtrma Karsten, included in the subfamily Canodcrmoidcac, 
encompasses wood-rotting polypores commonly recognized by their reddish, yellowish 
or brownish woody basidiocarp showing a laccate appearance. The basidiospores 
arc generally ovate, usually yellowish to pale brownish, and provided with a special 
duplex wall structure (Funado, 196!1, 1965; Heim, 196!1) which recalls, in its 
general aspect, the U-thickening of the cells in the annulus of fern (Filicineae) 
sporangia. The laccale appearance has been given variable importance in the 
t.a.xonomy of the ganodennoid polypores and the reader may be unaware that this 
single feature has been used to segregate the genus Eljvingia Karsten from Ganoderma. 
The evidences derived from a recent analysis of the microstructures of the basidia­
carps and their value in the taxonomic treatment of the ganodermoid polypores 
indicate, however, that the laccau: appearance plays no role in the segregation 
of genera in the subfamily Canodcnnoideac (Furtado, 1965). Nevertheless, the 
analysis of a farge sample of specimens revealed that, at the extremes of a range 
showing a complete series of intermediates regarding the laccate appearance, there 
is a group of species which always show a laccate appearance and another group 
that never exhibits any evidence of a laccate aspect. In both groups there arc species 
with dark (brown, ferruginous, blackish, dark-grayish, etc.) context and others 
with pale (pale-brown, white, cream, pale yellowish, etc.) context. 

379 
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This paper deals with five species of Ganodmna which never exhibit any evidence 
of a laccatc appearance and have pale context. One species is proposed as new 
and two arc being cited for the second time from new collections. They arc known 
to occur only in tropical areas of the world, but there is no record that any one 
extends beyond its continent: three species are from the ncotropics, one from Africa 
and another from the Phillipine Islands. Despite their distinct geographical distribu­
tion, these five species compose an inrcresting group, homogeneous in view of their 
general characteristics. 

Materials and methods 

The type specimen, or part of the type specimen, of each taxon referred to in 
this paper was examined. The specimens studied arc cited in the herbaria indicated 
by the abbreviations proposed by Lanjouw & Staflcu ( rg64l , as follows: Farlow 
Herbarium, Cambridge, Mass., U.S.A. (FH); lnstituto de Botanica, Sao Paulo, 
S.P., Brazil (SP) ; Herbarium of the Royal Botanic Gardens, Kew, England (Kl ; 
The ational Fungus Collections, Plant Industry Station, Beltsville, ~!aryland, 
U.S.A. (BPI); and The cw York Botanical Garden, ew York, N.Y., U.S.A. (!\rv). 

The techniques of sampling and mounting were based on those described by 
T eixeira ( rg62), summarized as follows: samples were taken from specific parts of the 
basidiocarp, teased apart and mounted in one drop of 1 per cent phloxin mixed with 
another drop of 3- 4 percent KOH, covered with a cover slip and examined. 
Additionaltcchruques involved semipermanent mounts with lactophenol cotton blue, 
permanent mounts with the water-soluble plastic ABO PO (Hrushovetz & Harder, 
1962), and staining with 0.5 perccm aqueous solution of toluidine blue. Phase 
contrast and dark field illuminations for microscopic observation gave the best 
results for the hyaline structures, especially the collapsing generative hyphae. 

Special attcntjon was given to the pattern of septation of generative hyphae. 
As most of these hyphae were collapsed, the septa were studied in the generative 
hyphae that had undergone modification. Although the concept of modified and 
differentiated hyphae has been emphasized and repeated elsewhere (Furtado, 1965l , 
it is opportune to insist upory the necessary distinction between these two types of 
hyphae, especially because of their implication in the analysis of the hypha! system 
as a taxonomic aid in classification. The process of hypha! modification involves 
any change of diameter, pigmentation, thickness of the walls, etc., without loss of 
the capacity for further cell division. Modification of the generative hyphae may 
affect terminal, intercalary or both kinds of cells. Hypha! differentiation is a pheno­
menon characterized by formation of functionally and morphologically distinct 
structures which have limited growth. This means that a differentiated structure 
usually docs not show cell division: the cross-walls that may appear in differentiated 
hyphae arc usually false septa. 

The identification of the skeletal hyphae in the specimens examined was never 
difficult, despite their poor contrast, because of the hyaline or subhyaline nature 
of their walls. A dist inction between the binding clements and the broken tapering 
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ends of the branched parts of the arboriform skeletal hyphae could be made by 
following the branching pattern of the two kinds of differentiated hyphae. The 
arboriform skeletal hyphae always show distinct direction of growth and, 
independently of the number of branches, they always show a main axis. The binding 
hyphae arc usually multidirectional or, at least, bidirectional. The more serious 
problem in the study of the binding hyphae is the decidedly fragile nature of the 
binding clements. 

The color of several parts of the basidiocarp was compared with the color charts 
of Maerz & Paul ( 1950) . The colors arc indicated by the initials MP followed 
by the corresponding plates, row and matched number. 

The nomenclature of the structure of the pi lcar cover and other terminology 
related to the microstructures of the basidiocarp have been discussed elsewhere 
(Furtado, 1965) . 

Trea tment of the s pecies 

The general features of the species under discussion arc as follows:­

Basidiocarp stipitatc, sessile or subscssilc, woody to corky; pilcar cover without 
a laccatc appearance, zonate or azonate, wrinkled or smooth; context light-colored, 
almost pure white to pale yellowish, darkening with 3- 4 percent KOH; basidiospore 
of the Ganodmna-type; tropical. 

KEY TO TilE SPECIES DISCUSSED 

1. Mature basidi~pores up to 12 I' long. . . . . . . . 2 

1 . .\[ature basidiospores more than 14 Jl long . . . . . 3 
2. Basidi~pores plicate, rarely reticulate, 8-12 X 6-g I' G. cojftalum 
2. Basidi~pores punctate, 7-9 X 6-7 I' . . . . . . . G. nma.conm.se 

3· Basidi~pores reticulate, 14- 18 X 1o-13 I' G. lloydii 
3· Basidi~pores plicate or asperulate . . . . . . . . . . . . 4 

4· Context soft, a lmost cottony; basidiospores yellowish, asperulate or short-plicate, 
17-ll4 X 1o-14 Jl. . • • • • • • . • • • • • • • • • • • . G. aspmJlatum 

4· Context fibrow and formed of agglutinated hyphae; basidiospores hyaline to 
faintly yellowish, longitudinally plicate, 18 20 x 11- 15 1'- G. nrurosporum 

CANODERMA AMAZONENSE V\leir-PI. 10. 

Gonodtrmtl oma.corunse Weir in Bull. U.S. Dep. Agric. 138o: 93 pl. 6. 1926. -Type: Weir 
(BPI , Path. Coli. 62043). - Type locality: Cocal Grande, Para State, Brazil; growing on 
several species of trees, especia lly on Htoto brasiliensis, either alive or as decayed stumps 
(Weir, 1926). 

:0.fACROSCOPIC CIIARA<::l"ERISTICS.-P i/eu.r (Figs. 11 2 ) sessile, imbricate Or not, often 
developing pilcoli on the surface or in the growing margin, also stipitatc, solitary, 
pleuropodal or mcsopodal; woody to soft woody, occasionally corky; applanate 
when sessile, cen trallY. depressed in some specimens, regular or not in outline when 
stipitate; margin stenle below. Pilear cover opaque, pale-brown (MP 14 E 8), dark­
brown (MP 8 H 10), or reddish-brown (MP 8 H 3), yellowish-white toward the 
margin, zonate or azonatc, rugose or smooth, radially wrinkled or not. ConUXt 



P 1!: R soo N 1 A - Vol. 4, Pan 4, 1967 

light-colored, yellowish-cream (YJP II D s), darkening with KOJT, variously 
thickened abouts mm thick towards the stipc, 1 mm thlck ncar the growing margin. 
Tubes darker (YfP 12 D 6) than the context or concolo rous, variously developed, 
4-10 mm long. Pores whitish-yellow (MP 10 B 2) to concolorous with the context, 
rounded to pentagonal, 4--6 per mm, edges enure. Sti~ mcsopodal or plcuropodal, 
concolorous with the pilcar cover or darker. 

MICROSCOPIC CHARACTERISTICS.-Pi/ear cover a typical crust IOQ-200 p. thick, 
derived from an indeterminate derm. Hypha/ s;•sltm trimitic: generative hyphae 
bearing clamp-connections ( Fi~. 3), thin-walled, collapsed, 2- 4 p. diam.; skeletal 
hyphae (Figs. 4, 5) both acicuhform and arboriform, hyaline to subhyaline, thick­
walled to subsolid, 3- 7 p. diam.; bindjng hyphae (Fi~. 4A) thick-walled to subsolid, 
2- 31' diam. llymenium collapsed; basidiospore (Fig. 6) short-ovoid, hyaline to faintly 
yellowish, truncate o r rounded at the apex, 7--$ x 6-7 p., with a punctate appearance 
ut the tangential optical section; in tltc spccnncns examined the basidia appeared 
as a honeycomb-like structure. 

DISTRIOUTION AND MATY.RIAL EXAMI:-IY.D.-
B r a z i 1: Mato Grosso State, Rio Ouro Pri:to, Weir 30534 (BPJ); Para State, 

ll'eir 20538 (BPI ); Amazonas State, Tacoatiari, Weir 30534 (BPI), Colonia Pedro 
Borges, flleir 30537 (BPI). 

Briti sh If on dura s: Peck, 19o6 (~Y) . 
C r c n ad a 1 s Ian d: Broadway, IX-1905 (1 Y ). 
Puerto Ri co: Rio Piedras, Johnston 437 and 589 (NY). Nelson, 29-V I- 1919 

(NY); Sierra aguabo, vicinity of La Florida, Shafer 3390 (NY). 
Jam a i c a: Port Antonio, coil. unknown 589 (1\lV). 

Canoderma ama<.ontnst is well represented by ·weir's collections from Brazil in BPI, 
but the species has not been reported since it was described (Weir, 1926). Because 
of its stipitate form, G. ama<.OJunst could be mistaken for G. coffiatum . The distiun iun 
between these rwo neotropical species is provided by the features oftlte basidio~p<>r<:s: 
in G. ama<.onense the basidiospores arc hyaline to faintly yellowish, with a punctate 
appearance, and 7-9 X 6- 7 I' (Fig. 6), whereas in G. cojfoatum the basidiosporcs 
arc yellowish, with a plicate or irregularly reticulate appearance, and 8 12 ' 

6-g /.L (Figs. t7- 18). 
The basidiospores of Ganoderma ama<.Dnti/St were described by Weir (1926' as 

brown, but it is likely that the color of these su·uctures was misinterpreted because 
of the bubbles filling them a!1d blocking light transmission. 

CANODERMA ASP£RULATLJM (Murrill) Rrcs. Pl. 11. 

Amaurodmno ILifNrubJ/um Murrill ;, Bull. Torrey bot. Club 35: 407· 1!}08. - Gtwximna 
ILIP"ulalwn (Murrill) Brcs. in Annis mycol. 9: 549· 1911. - Canodmna ILifNrulalum (Murrill) 
Sacc. & Trott . in Sacc., Syll. Fung. 21 : 307. 1912. - Polyporw a.sp"ulala.s (Murrill Uoyd, 
1\lycol. Writ. 6: 1003. 1921. -Type: Copeland, 1904 (l'N and HPJ , mcrotypcs). - Type 
localily: Lamao, Bataan Province, Luzon bland, Philippines. 

MACROSCOPIC CIIARACTF.RLSTICS.- Pi/tt/S (Figs. 7-8) stipitate, solitary, woody tO 
corky, convex-concave, regular or not in outline; margin acute to subacute, dc::flcxcd, 
regular to undulate, fertile or sterile below. Pi/tar cover opaque, dark-brown 
(~I P 15 A 6) to blackish-brown (MP 8 A g), zonate or azonate, rugulose or smooth. 
Con/at light-colored, whitish-cream (:\1P 9 E 3) or paler (MP 9 C 2), darkening 
with KOH, variously th ickened, usually thinner than the length of the tubes. 
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Tubes usually darker than the context (l\[P 14 B 7), up to 15 nun long. Pores whitish 
to grayish, round to pentagonal, 3 6 per mm, edges ent ire. Stipe plcuropodal, 
single, concolorous or darker than the pilcar cover, cylindric, solid o r tubular. 

MICROSCOPIC CIIARACTERJSTICS.-Pi/ear cover a typical crust 7o-100 ~~ thick, 
derived from an indeterminate derm. Hypha/ system trimitie : generative hyphae 
bearing clamp-connections, hyaline, thin-walled, collapsed, 2 -4 ~~ diam., also 
modified, thickened to subsol id, hyaline to subhyaline, 2-5 ~ diam.; skeletal hyphae 
(Fig. g ) usually aciculiform but also sparingly branched-arboriform, thickened 
to subsolid, hyaline tO subhyalinc, thick-walled, 3 5(-7) ~ diam.; bindin$" hyphae 
very delicate, easily broken, hyaline to subhyalinc, thick-walled to subsohd, 1-3 ~ 
diam. Hymenium collapsed; basidiospore (F1gs. to- tt ) large, ovoid, truncate or 
rounded at the apex, distinctly yellowish, thick-walled, 17 24 X 10 14 #· with 
an aspcrulate to shortly plicate appearance in the tangential optical section. 

0tSTRI8trriON AND MATERIAL EX~IIN£0.-
p hi I if pin c s: Luzon Island, l\fount Maquiling, Reitzking (BPI, Lloyd Coli. 

26868 an ex-R einking 993t ), Ferrer (BPI, Lloyd Cloll. 26876, 55744, and ex-Phil!. 
lsi. College Agric. 9767). 

Borneo: (not seen; Bresadola, rgrr ). 

In iLS gross morphology, Ganoderma asperulalum resembles a common species of 
Amauroderma found in the Philippine Islands which is usually identified as " Amauro­
derma rugosum (131ume & Nces) Pat." 

Ganoderma eoft'eatwn (Berk.) J. Furtado, comb. nov.-Pl. 12. 

Pof;-porus coJ!taltJJ Bcrk. in Ann. Mag. nat. Hist. 3: 3B5. 1839 (basionym). - Fomcs co./Jtatus 
(Bcrk.) Sacc., )•II. Fung. 6: 163. 1888. Amauroduma coflcalwn {Bcrk.) Murrill in Bull. 
Torrey bot. Club 3!:1 : 367. 1905. - Type: Cui lding (K). -Type locality: aint Vincent, 
West Indies. 

Poiyporus opacus Bcrk. & Mont. in Annis Sci. nat. (13ot.), ser. 3, u : 236. 1849. - Fornes 
opocus (Bcrk. & Mont.) Ckc. in CrcvillC'a 13: 118. 1885. - Canodtrnw opocum (Bcrk. & Mont.) 
Pat. in Bull. Soc. mycol. Fr. s: 67. 188g. 

Poljporus angustus Bcrk. in llook. J . 13or. 8: ' 43· 1856. - Fomes a11gustus (Bcrk. ) Cke. in 
Crcvillen 13: 11 7. 1885. - Ar1111urolkrmn IJJrgustum (Bcrk.) Torrend in Brotcria (13ot.) x8: 
137· 1920. 

Polyporus htmibaphus Bcrk. in Hook. J. Bot. 8: 193. 11!56. 
Amaurotfumaflauiporum ~urrill itt Korth Amcr. Flora g: 11 6. 19o8. - Canolkrmaflaviporum 

()>.furrill) ace. & Trott. in ace., Syll. Fung. !:11 : 304. 1912. 
Polyporus infulgms Lloyd, M)•col. Writ. s : 656. 1917. - il111Jlurodmna infulgtns (Lloyd) 

Torrcnd in Brotcrin (13ot.) 18: 134. 1920. - Ganoduma infulgtns (Lloyd) ace. & Trott. in 
ace., yll. Fung. 23 : 407. 1925. 

~ [ACROSCOI'IC CIIARACTERIS1'1CS.- Pi[eus (Figs. 12, 13) stipitate, single, woody, 
also coriaceous-woody, applanate to central-depressed, irregular or orbicular in 
outline; margin acute to obtuse, sometimes deflexcd, regu lar to undulate, fertile 
or sterile bdow. Pi/ear co11er opaque, brown (~P 14 K g), yellowish-brown 
( ~1P 12 D 5). reddis h-brown (~IP 8 H 14) or grayish tO blackish-brown (~IP 8 c 8); 
regularly concentrically zonate o r not, zones usually darker than the rest of the 
pilear cover, reddish-brown; rugose o r smooth, variously radially plicate or con­
centrically wrinkled. Conlexl light-colored, cream (~lP g G 4), darkenmg with KOH, 
variously thickened. Tubes concolorous or darker than the context (~rp 13 E. 8) , 
up to 10 nun long. Pores yellowish to whitish, rounded or pentagonal, 4-8 per rrun, 
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edges entire. Stipe mesopodal or plcuropodal, single, dark-brown, cylindric or 
Haucncd, variously thickened, tubular or solid. 

MICROSCOPIC CHARACTERISTICS.-Pilear cover a typical Crust 20o-300 fL thick, 
derived from an indeterminate dcrm. flyphal systml trimitic: generative hyphae 
bearing clamp-connections (Fig. 16), thin-walled, hyaline, often collapsed 2-3 I' 
diam., or modified, thick-walled to subsolid, up to 5 I' diam.; skeletal hyphae 
(Fig. 14) aciculiform and sparingly branched-arboriform, hyaline to subhyaline, 
thick-walled to subsolid (2-)4-6(-8) p. diam.; binding hyphae (Fig. 15) very 
fragile, hyaline, slender, thick-walled to subsolid, branched, 1.5- 2.5 I' diam. 
flynunium collapsed; basidiospore (Figs. 17- 18) short-ovate, thick-walled, yellowish, 
8-12 X 6-9 p. with a plicate to irregularly reticulate appearance in the tangential 
section. 

D rSTRIDtrri ON A.'ll) MATERIAL EXAMINEI>.-

llraziJ: R io Grande do Sui State, Rick (BPI, ex-Weir Herb. 30567, 30568, and 
3056g) ; Sao Paulo State (SP 7396); "Horto Florcstal do Inst. Agro. Campinas", 
Ubatuba, ]. S. Furtado, 21 -l V-1 966 (SP 954o8); Guanabara State, Rio de janeiro 
(not seen; Lloyd, 1920) ; Bahia State, Blanchet (K and BPI, as rypc specimen of 
PofJ'/JOnLS opacus), TorrenJ, 1923 (BPI, Lloyd Coli. 23406, as tyf:C specimen or Polyponts 
i'!Julgms) ; Amazonas Slate, Panur~, Spruce 211 (K and Bl I, as type specimen of 
Polyponts angustus). 

Peru: Dept. Loreto, Killip & Smith 28731 (BPI) ; Navarro-Chipurana, Slakman 
:ub (BPI). 

Co lo mbia: Puerto Lopes, Littu 10028 (BPI). 
Trinidad: Rorer, 1912 (NY). 
Panama: Canal Zone, Barro Colorado, Woodworth, 25-VIJ-1 925 (BPI). 
Costa Ri ca: San Antonio de icoya, Valerio 97 (BPI) ; Carpenter, 16-Xl-

1950 (BPI). 
H aiti: ncar J ean Raper, Leonard & Leonard 12783 {BPI ). 
Jamaica: Hope .\line, Earle 105 (NY, as type specimen of Amaurodennajlaui­

porom). 
Puerto Ri co: Staver & Chardon 944 (NY); Santa Isabel, Johnston, 1o-l-

19 12 (NY). 
Cuba: J>inar del Rio, Guane and vinicity, Shafer, 3o-X Il-1 911, and 11271 (. Y); 

Soledad, Harvard Botanical Carden, Weir, 16-XI-1 924 (BPI) ; Guantanamo, Dumas, 
Xll- 1918 (BPI) ; Santiago de Cuba, Alto Cedro, Earle & Murrill, •g-2o-III-1go5 
(NY); Wm, 5-X ll- 1924 (BPI). 

The holotype of CaniJderma co.f!ealum is represented by a single collection from the 
West Indies which is almost completely destroyed. Nevertheless, the distinguishing 
features of this species-the peculiar basidiospore wall appearance, the light color 
or the context, and the structure or the pilear cover-are still detectable in the 
remaining fragments. The adult structure of the pi lear surface is a typical crust 
derived from an indeterminate derm. In young specimens the surface is formed by 
a loose, shon trichoderm which undergoes incrustation and interweaving as the 
specimen ages. At certain stages of development of 1he basidiocarp, the typical 
crust is usually completely formed, but the hyphal tips of the juvenile triehodcrm 
are stiJI free. This condition gives a velutinous aspect to the surface when it is 
examined with a band lens. The basidiospore (Figs. 17- 18) is the principal distin­
guishing characteristic of C. co./Jtalum. The smaH difference between the largest 
and the smallest diameters of the spore may cause some difficulty fo r the detection 
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of the correct shape of the basidiospores. The short-plicate or irregularly reticulate 
appearance of the wall in the tangential optical section observed in the basidiospores 
of C. coffiatum is seen a lso in the basidiospores of C. aspuulatum. The latter species, 
however, has much larger basidiospores, which arc 17- 24 X 1o-14 p, and has 
not been found yet in the area of the ncotropical flora. The woody form of C. co.ffeatum 
could be mistaken for the slipitate, woody specimens of C. am~oneme. The distinction 
between these two ncotropical species is discussed under the latter species. 

The difficulty in observing the correct shape of the basidiospores of Canodmna 
coffiatum led various authors to place tllis species (under its various disguises) some­
times in Amauroderma, at other times in Canodmna. 

GANODERMA Lt.OYl:>ll Pat. & Har.-PI. 13. 

Canodtrma llo)·dii Pat. & Har. in Bull. Soc. mycol. Fr. 28:.281 pl. t.f,fig. 3· 1912.- Type: 
coli. unknown (FH, merotype: also in the Museum of l\aturol History, Paris, according to 
Heim, rg62). - Type locality: West Africa. 

:VfACROSCOPIC CIIAR.ACTERISTICS.-Pi/tiLS (figs. 1!)-20) stipitate, single, woody, con­
vc.x, regular or irregular; margin subacute, de flexed, regular or undulate, sterile below. 
Pi/ear cotu opaque, brown (MP '5 A 7) to grayish-brown, zonate, rugose, radially 
wrinkled. Con/Mil ight-colored, yellowish-cream (l\1P 1 r E 5), darkening with KOH, 
1-4 mm thick. Tubes concolorous with the context, 3-6 mm long. Pores yellowish 
to grayish-yellow, rounded to pentagonal, 4 - 6 per mm, edges entire. Stipe mesopodal, 
single or multiple, concolorous with the pilear cover, solid. 

MICROSCOPIC CIIARACTERISTICS.- P i/ea r CODU a typical crust 16o-200 1' thick, 
derived from an indeterminate derm. Hypha/ system trimitic: generative h)'phae 
bearing clamp-connections (Fig. 22) , hyaline, thin-walled, collapsed, 2- 3 Jt diam. 
or modified, thickened to subsolid, h)•aline to subhyaline, 2- 5 I' diam.; skeletal 
hyphae (Fig. 2 1) aciculifonn and arboriform, hyalme to subhyalinc, thickened 
tO subsolid, ~-6(-8) 11. diarn.; binding hyphae delicate, slender, thickened to 
subsolid, hyalme to subhyaline, easily broken, r .5-2.5 I' diam. Hymmium collapsed; 
basidiospore (Figs. 23-24) large, ovate, truncate but also rounded at the apex, 
hyaline to faintly yellowish, 14- 18 X ro- r3p, with a pecu liar reticulate appearance 
in the tangential optical section. 

DISTRIBUTI0:-1 AND MATERIAL EXAMIN£1).-
Co ngo, Trotter (BPI, Lloyd Coli. 23433, det. as PolyportLS fascicula tus). 

The basidiosporcs arc the most distinctive characteristic of Canodmna lloydii. 
They appear rcliculatc in tangential optical section (Figs. 23- 24) . In certain 
specimens of C. co.ffealum (a species restricted to the American tropics), the basidia­
spores may have an irregular reticulate appearance. These basidiospores, however, 
arc 8 - 12 X 6-9 I' • whereas those of C. llo;·dii arc 14- 1 8 x 1 o-13 I'· 

Canodmna lloydii was theoretical ly 'discovered' by Lloyd ( 1912) who mentioned 
an unnamed specimen of Canoderma that he found in Paris. The species was described 
in Lloyd's honor but, despi te the conspicuous and large Canoderma-type basidiosporcs, 
Patouillard & Hariot ( 1912) placed this species in Patouillard's ( 1 88g) section 
Amauroderma. Canoderma lloydii appears not to have been reported since its original 
description, except in studies dealing with its type specimen (Hetm, 1962). I identified 
a specimen collected by Troller in the Congo (identified by Lloyd as PolyportLS 
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fa.sciculatus, which is a species of Amauroderma) as G. lloydii. This is, perhaps, the 
second collection ever known of this species. [t is represented by an excellent 
specimen. 

Ganodern1a neurosporun1 J. Furtado, sp. 1zOv. Pl. 14. 

Pileus stipitc irutructus, lignosu.s, applanatus, lcvitcr umbonatus; pilei superficio opaca, 
conccntrice zonata, rugosa, radialitcr rugulosa, distincte cru.stosa, fusco-brunnea; superficies 
hymcnialis porosa: pori rotundi, parvi, circiter 200 I ' diam .. 4 5 per mm; tubi 1,5 em longi; 
basidia non visa; sporac magnae, hyalinac, pallidc navcsccntcs, ovoidcac, longitudinalitcr 
costatae, 18--20 X 11- 15 Jl· 

TYPE: M;·er, 18-V II- 1945 (BPI and SP, mcrotypes).- Type locality: Buenos 
Aires, Panama. 

PARATVrES: 
Brazil, lVlato Grosso State, Santa Ana da Chapada, Buriti, Malme, 15-VI-

1894 (BPI). 
Venezuela, Amazonas T erritory, Tributary of Rio Conucunuma, Playa Aha, 

B. Maguire, R. S. Cowan, & ]. ]. IVurdack 29390 (r Y and SP). 
C os ta Ri ca, Limon Province, tributary of Rio Siquirres, Dodge & al. 

5668 (BPI). 

MACROSCOPIC CHARACTERISTICS.-Pi/tiiS (Figs. 25-':16) st:pitate, subscssi lc or 
sessile; applanate; with an irregular umbo between two concrescent parts (holotype) 
or symmetrical; convex; margin obtuse, regular to undulate, sterile below. Pi/ear 
cover opaque, brown (.\1P 15 E 9) with reddish-brown concent ric zones, rugose, 
radially wrinkled. Co11uxt light-colored, crcamish (.\fP 9 C 2) or brownish-cream 
in older specimens, darkening with KOH, typically fibrous, 2 5 mm thick. Tubes 
darker than the context, tending to a grayish-brown (r..IP 14 E 7), 1 1.5 em long. 
Pores creamish or grayish, small, about 200 # diam., rounded, 4-5 per mm. Stipe 
pleuropodal, when present, irregularly compressed, short, thick and solid (in the 
holotype). 

MICROSCOPIC CHARACTERISTICS.-Pi/ear cover a typical Crust 4oo-500 f1 thick, 
derived from an indeterminate derm. Hypllal s;•slem trimitic: generative hyP.hae 
bc.•ring clamp-connections (Pig. 28 29), thin-walled, hyaline, collapsed, or mod1fied, 
hyaline to subhyaline, thickened to subsolid, 3-5 # diam. ; skeletal hyphae (Fig. 27) 
mostly aciculiform but also sparingly branchcd-arboriform, thick-walled to subsolid, 
hyaline to subhyaline, 3 7 p diam.; binding hyphae (Fig. 30) very slender, delicate, 
much branched, twisting prominently, thick-walled to subsolid, 1--2.5 # diam. 
Hymenium collapsed; basidiospore (Figs. 31- 32) ovate, hyaline to faintly yellowish, 
18- 20 x 11 - 15 p, with a distinctive longitudinally plicate appearance in the 
tangential optical section. 

In its morphological features, Ganoderma neurosporum may resemble old specimens 
of G. coffiatum, but the laner has smaller basidiosporcs. 

One of the paratype specimens is a fragment of the basidiocarp collected in Brazil 
by ~ lalme in 1894 whose hymenomycete collections were studied by Romell (rgo r). 
The c ited specimen was unknown to Romell and probably also to Bresadola who, 
according to R omell ( rgor ), received specimens for identification. The annotation 
slip attached to the basidiocarp fragment at BPI indicates that R omcll, suspecting 
a new species, used an unpublished name. 



FURTADO: On tropical specia of Canodmna 

REsUMO 

Cinco especies de Ganoderma Karsten restritas as regioes tropieais do globo 
e earacterizadas pela presen~ de conrexto de colora~o clara e ausencia do aspecto 
!acado da coberlUra pilear, que c upiea para as especies do grupo Canoderma lucidum, 
foram discutidas. Uma del as, Gafl()derma neurosporum J. Furtado, e proposta como nova. 

Tres das cinco especies-Canodemza am~nense Weir, Ganoderma cojfeatum (Berk.) 
J. Furtado, comb. nov., e Ganoderma neurosporum J. Furtado-sao cncontradas nos 
tr6picos americanos. Ganoderma Uo;•dii Pat. & Har. e conhecida apenas para a 
Africa, e Ganodenna asperu/atum (Murrill) Bres. tem sido reportada unicamente para 
as Filipinas e Borneo. 

Apesar da distinta distribui~o gcografica, as ci.nco especies discutidas distinguem­
se das demais do g€nero Gafl()derma pela colora~o clara do contexto. Pelas earac­
terlsticas gerais do basidiocarpo, as mesmas especies' podem ser confundidas com 
algumas especics do gcnero Amauroderma Murrill. A distin~o entre as cinco especics 
de Ganodenna discutidas e feita fundamentalmente pelo exame dos basidiosporos. 
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EJ:U>LANATION OP PLATES ID-14 

PLATE 10 

Figs. 1-6. G~nna 111714t0nmst. - 1. Stipitate basidiocarp. - 2. Pileoli in the growin.g 
margin. - 3· Originally penultimate segment of generative hypha showing broken part 
of the clamp-connection ( x 6oo). - 4· Skeletal and (a) binding hyphae (X 200). -
5· Branched arboriforrn skeletal hypha (X 200). - 6. Basidiosporcs in distinct optical 
section ( X 28oo). 

PLATE II 

Figs. 7-11. Ga!Wdtnna aspmdalum. - 7, 8. Basidiocarps. - 8. Holotype.- g. Arboriform 
skeletal hypha ( X 220). - 10, 11. Basidiosporcs, in median a.nd tangential optical sections 
( x •35o). 
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PLATR 12 

Figs. 12-18. Canoduma CJJjJeolum.- 12, 13. Basidiocarps.- 12. Type specimen or Polyporus 
oJNuus. - 13. Type specimen or Amaurodemus jlaoiporum. - 14. AcicuJiform skeletal hyphae 
( X 200). - 15. Broken pieces or bincling hyphae (x 200). - 16. Clamp-connection of 
generative hypha (x 1500). - 17, 18. Basidiospores, in tangential and median optical 
sections (X 1500). 

PLATR 13 

Figs. ·~· CantH1mna IWJ<iii.- 19, 20. Basidiocarp col. Trotter, Congo.- 2 1. Arboriform 
skeletal hypha (X 200). - 22. Modified generative hypha showing clamp-connection at 
superior level ( x 350). - 23, 24. Basidiospores in tangential and median optical sectioru 
(X 1400). 

Pt.ATR 14 

Figs. 25- 32. CantH1mna nmrosporum. - 25, 26. Holotype. - 27. Skeletal hypha (X 500). -
28, 29. Part of clamp-connection in broken hyphae (X •400)· - 30. Binding hypha (X Goo). 
- 31, 32. Basidiospores in mcclian and tangential optical sections (X 2250). 
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The ascocarpic genus Eupazi&illium Ludwig has been re-instated and 
reviewed taxonomically. It accommodates the perfect states of species 
characterized by pscudoparenchymatic or sclerotioid clcistothecia. 'lbe 
imperfect states belong to Pmicillium Link ex Fries. Descriptions and 
synonomy of the genus and its type species E. trUSI4«um arc presented. 
The generic name EupeniciUium has priority over the generic name 
Carpemelt.S Langeron. Pt:nicilliwn kewmse is reduced to the synonomy of 
E. trUS/oeewn. The fungus misidentified by Shear as C. a.spmmt is redcscribcd 
as E. shuuii sp. nov. Species which had not previously been assigned to 

Eupt:nicillium arc here so assigned. 

Introduction 

The first account of the development of a perfect state in a species of Penicillium 
was given by Brefcld in 1874. In "Die EntwickJungsgeschichte von Penicillium" 
he described and figured in great detail the formation of sclerotioid cleistothecia, 
slowly ripening from the centre outwards and producing bivalve aseospores. He 
identified the studied species as "Penicillium cru.slauum Fries, Penicillum glaucum Link". 
It is, however, very questionable whether Brefcld's species represented the species 
described by Link and Fries. The illustrations of the conidial state strongly suggest 
that Brcfeld dealt with mixed cultures. Brefcld stated that no new name for the 
Ascomycete he discovered is required, the name Penicillium should be used for both 
the perfect and the imperfect state. 

Winter (1887) included the perfect state described by Brcfcld in the PyrenomyccLCS 
as P. cru.staceum (L.) Fr. He gave an extract of Brefcld's paper together with a few 
of Brcfcld's illustrations. 

Based on the name in Winter's paper, which was thus founded on the perfect 
state reported by BrcfcJd, Ludwig (1892) introduced Lhc new generic name 
Eupmicillium. The single species which typified the new genus was named Eupenicillium 
cru.staceum (L.) Fr. (P. glaucum) and was described by the author. The correct citalion 
of Lhe name is E. cru.staceum Ludwig. 

Langeron ( 1922), unaware of Ludwig's genus, proposed the generic name 
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Carprn~les for ascus-producing Penicillia. As provisional type "P. gl=m (Link) 
Brcfeld", rather ' P. glau&Um' Link sensu Brefeld, was indicated. Langeron stated 
that Brefeld presumably worked with a mixture of different species of Prnicillum 
and with the term " provisional type" he meant to indicate that he considered 
the ascosporic portion of Brefeld's 'P. gloJUum' to be the type, but that the precise 
identity of the species thus singled out had not yet been established. He decided 
that only when Brefeld's ascosporic species is refound could the type species be 
defined more precisely. 

Clements & Shear (1931) proposed as a new combination the name "Corprnteks 
gloucum (Link) Langeron" though Langeron never proposed this name. 

ln view of the uncertainty regarding the application of 'P. gloucum' and the 
confusion which exists in its usc, Shear ( 1934) introduced the new name Corprnteks 
o.sperum, nom. nov. for Brefeld's fungus. He thus gave a new specific name to that 
portion of' P. gloucum' described by Brefeld as ascosporic . .Moreover, Shear reported 
the discovery of an ascosporic Penicillium, which he regarded as conspecific with 
Brefeld's species. The description of P. o.sperum (Shear) Raper & Thorn published 
by Raper & Thorn (1949: 263) and based on Shear's strain, shows that Shear's 
fungus is not identical with Brefeld's 'P. gloucum.' 

Thorn ( 1930) and Raper & Thorn (1949) rejected the assignment of the perfect 
Penicillia to ascomycetous genera. They adopted a classification with the emphasis 
on the conidial stage and treated all species as member.; of the single genus Pen~i/Lium, 

irrespective of whether or not a n ascosporic state is present. Both Eupenicillium and 
Corpenteks were regarded as synonyms of Penicillium. 

Benjamin ( 1956) reassigned the perfect Penicillia to ascomycetous genera. He 
considered Corpen~les to be the correct generic name for those species producing 
sclerotioid ascocarps. 

Raper ( 1957) insisted, however, that in the case of Penicillium or Aspergillus it 
was "needlessly confusing to resurrect old and unused generic names or to construct 
new ones for the minority of isolates which succeed in developing an ascosporic 
stage." 

Although there is much to say in favour of Raper's view, we feel obliged, in 
accordance with the "IntemMional Code of Botanical Nomenclature" (Art. 59), 
to assign the perfect Penicillia to ascomycetous genera and to acknowledge Eupeni­
cillium as a legitimate generic name. 

Generic diagnosis and specific descriptio~ 

EUPEI'ICILLIUM Ludwig 

Eupmicillium Ludwig, Lehrb. nicd. Krypt. 256, 257· 18g2. 
Corpenltlts Langeron in C.r. S6utc. Soc. Bioi. 87: 344- 1922. 

Fungi ascomyccti plectascales. Cleistothecia globosa vel subglobosa, firma vel dura, textura 
pseudoparenehyrnatiea vel sclerotioidea, e ccllulis erassitunicatis polygonalibus eomposita, 
peridennio subcolorato et persistente sed ad maturitatum ccllulis interioribus evanescent.ibus. 
Asci laterales, e hyphis a.scogonicis nati, singuli vel eatenati, g lobosi vel ellipsoidei, oetospori, 
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c:vanescentes. A!cosporac lcnticularcs vel clliproidcae, continuae, hyalinae, lutcae, vel 
brunneac, cum vel sine criscis aeqwuorialibus, partibus convexis levibus vel spinulosis. 

Status conidicus Ptnicillium Link ex Fries. 
Species typica Eupmidllium crwla«um Ludwig. 

Clcistothccia globose to subglobose, developing as a solid mass of pseudoparen­
chymatous or sclerotioid tissue, firm to hard, composed of thick-walled, polygonal 
cells; central part evanescent. Pcridium persistent, hyaline or slightly coloured. 
llipening occurs from the centre outwards. Asci arise as branches from ascogenous 
hyphae, developing singly or in chains, evanescent, ~lobose to ellipsoid, 8-sporcd. 
Ascospores lenticular to ellipsoid, continuous, hyalme, yellow or brown, often 
showing equatorial ridges, with convex surfaces smooth or roughened. Cleistothecial 
initials consist of modified and undifferentiated cells in the crotch of an arborescent 
network of hyphae. 

Conidial state: Penicillium Link ex Fries. 
Type species: Eupenicillium cru.slaceum Ludwig. 

The ultimate type material of the genus Eupeni.cillium consists of Brefeld's illustra­
tions and description of 'P. glaua~m'. This material is in a measure heterogeneous. 

The iJiustrations demonstrate clearly the existence ol an ascosporic state connected 
with a conidial state (Brefeld's Figs. 1o-51 1 cf. Pl. 15). Jn addition at least two other 
species are illustrated. His Figures 5, 8, 52 and 53-54 may even represent four 
different imperfect Penicillium species. Brefcld's description of the perfect state 
clearly applies to his Figures 1 o-51, they typify the species E. cru.st.actum. As a conidial 
state belonging to the described perfect state, Ludwig referred to "Coremi11m glawum 
oder oulgare". This is one of the conidial states illustrated by Brefeld (cf. Brefeld's 
Figs. 53 and 54), but which we regard as belonging to another fungus. 

Since Brefeld's description of ' I'. glaiiCUm', many authors claim to have refound 
Brefeld's ascosporic species. Shear (1934) considered his isolate from Honduras soil 
(in this paper rcdescribed as E. sltearii) identical with Brefcld's species. However, 
in E. shtarii the asci are borne singly and not in chains like those figured by Brcfeld. 

Emmons (1935) stated P. egyptiacum to be more nearly Brefeld's fungus because 
of the disposition of the asci, which develop in a similar manner to those figured 
by Brefeld. However, the shape of the ascospores of P. egypliacum differs markedly 
from Brcfcld's fungus. 

van Bcyma (1940) considered his P. euglaucum to be the true representative of 
Brefeld's 'P. glawum', but the ascospores of this species arc much smaller than the 
ascospore sizes indicated by Brcfcld. 

According to Raper & Thorn ( 1949: 262) P. baarnense might better represent the 
fungus studied by Brcfeld. Penicillium baa171lnse agrees reasonably well with Brefeld's 
description and Figures 1o-51. Its cleistothecia are strongly scJcrotioid, the asci 
are borne in helicoidal chains and the ascospores are rough-walled with two 
equatorial ridges. 

In our opinion the fungus described by Smith ( 1961) as P. kewense resembles 
Brefeld's fungus even more. This species is closely related to P. baarnnrse; its cleisto­
thccia arc also strongly sclcrotioid, asci arc borne in chains and the ascospores 
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are rough-walled with two prominem, well-separated equatorial ridges, thus agreeing 
very well with Brcfcld's figures of the perfect state. The dimensions of the ascospores 
of P. keu:tiiSt (4.2- 5 x 3- 3.2 p.) are slightly smaller than the measurements given 
by Brefeld (5-6 X 4- 4.5 ~1) . However, according to Neuhoff ( 1924) and Donk 
( 1966) the microscopical measurements given by Brcfcld mwt be regarded as 
unreliable. In Brefeld 's Figures 49, 50, and 51 mycelia are figured originating 
from ascospores and developing bivcrticillatc-asymmetric penicilli consisting of 
branches, metulae and phialides with the composing clements closely apprcsscd. 
The penici lli of P. keu:ense show exactly the same pa ttern, whereas those of P. 
baametue arc slightly different bccawc the branches arc lacking. Therefore we 
consider P. keu:ense to represent Brefeld 's species. 

EurENICILLIUM CRUSTACEUM Ludwig-Text-fig. 1, Pl. 15 

[Pmicillium cru.stauum (L.) Fr. Stti.SIJ Winter i11 Krypt Fl. Deutsch!., 2. Auf!., 1 (2) : 64. 
1887 (misapplied nomen anamorphosis)l. - Euptnicillium crns/aaum Ludwig, Lchrb. nicd. 
Krypt. 263. t8g2 ["Eupmicillium crnstaawn (L.) Fr. (P. gloutum)"]. - Carptnltlu glaucum 
Langcron tx Clem. & Shc:nr, Gen. Fungi 247. 1931 I"Car(U'nttlu glau&Wn (Link) Langeron"l.­
Carptnltks osPtrum hc:nr in :Vlycologia 26: 107. 1934 (name change). 

Ptnicillium ktwtnse Smith in Tram. Br. mycol. Soc. H : 42· tg6t. 

Statm conid.: Pmicillium ktti!CISt Smith, ibid. •H : 42. 1961 ; not P. cru.slauwn (L.) Fr., Syst .. 
myc. 3: 407. 1829 (nomen ambiguum); not P. gla= Link in :V(agazin Ces. naturf. Fr. 
Berl. 3: 17. t8og (nomen ambiguum). 

Colonies growing somewhat t't:strictcdly on Czapck agar, auammg a diameter 
of about 3 em within 14 days at 25° C, azonatc, comparatively thin, showing buff 
shades near Avcllaneous and Vinaccow Buff (Ridgway, Pl. 40) because of the 
development of abundant clcistothccia with surface growth sltghtly flocculcnL 
Conidtal structures limited in number, lending the colony mar~n a faintly bluish 
shade in very young colonies. Exudate clear, sometimes redd ish. Reverses of colonies 
show brown shades approximating Kaiser Brown (Ridgway, Pl. 14) with the colour 
diffusing in the surrounding agar. 

Colonies on malt ~ar and oatmeal agar generally agree with those on Czapek 
agar, being plane, thm, consisting of a dense layer of cleistothccia. On oatmeal 
agar srowth is somewhat fas~cr . 

CleLStothecia avellaneous, globose to ovoid, 190-280 p. in diameter, sclerotioid, 
consisting of masses of thick-walled, polygonal cells (Text-fig. 1c), in their young 
stages resembling sclerotia, ripening slowly from the centre outwards after 4-5 weeks. 
Asci (Text-fig. 1d) borne in chains, ovoid, g-10 X 6-7ft, containing B ascospo!'C$. 
Ascospores broadly lenticular, 4.2- 5 X 3-3.2 ft, with two prominent, well-separated 
equatorial ridges and with the convex surfaces coarsely roughened (Text-fig. 1e). 

Conidiophores arising from the substratum and from aerial hyphae, smooth­
walled up to 300 pin length by 2- 4 pin diameter. Penicilli (Text-fig. Ja) bivcrticil­
latc and asymmetrical, commonly showing one branch (rarely 4-vcrticillate) with 
all elements closely apprcssed and smooth-walled. Small penicilli consisting of 
1 vcnicil of 2- 4 mctulac occur as well. Branches 20-22 X 2.5-4 p. Metulae in 
clusters of2-4, 1o-15 X 2.5- 3·51' with apices slightly inflated. Phialidcs 8.5- 10 X 
2-2.;1 fl showing definite conidium-bearing tubes. Conidia pear-shaped, smooth 
to shghlly roughened, 2.5-3(-4) X 2-2.5(-3.5) p (Text-fig. 1 b). 
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Text-fig. 1. Eupmicillium mutouum, CBS 344.61. - a. Different types of penicilli. -
b. Conidia. - c. Thick-walled cleistothccial cells. - d. Asci produced in chains. -
c. Ascosporcs. 
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The species is represented by CBS 344.61 sent to the CBS by G. Smith in •961 
as the type culture of P. k4wense. The lectotype consists of Brcfcld's description and 
Figures 1o-51 of 'P. glaua4m' ( •874). 

Eupenicilliuxn shearii Stolk & Scott, sp. noo.- Text-fig. 2 

Pmicillium a.sperum (Shear) Raper & T horn, Man. Penicillia 263. 1949 (llli$applied). 
Status conid.: Ptnicillium shtarii Stolk & Scou , st. n. 

Coloniae in agaro Czapekii tarde crc:sccntes, mycelia basali coacto, clei.stothecii.s gri.scis 
involuti.s, penicilli.s restricte numerosi.s, reveno bubalino vel luteolo deinde fuscescente. 

Clc:istothccia globosa vel subglobosa vel ovoidca, usque ad 500 1• diam., sclesotioidca, 
tarde maturescemia. A3ci octospori, singuli et laterales in hyphis ascogonicis, globosi vel 
ovoidei, 5 6 1• diarn. Ascosporae 2.5- 3 X 2-2.5 p, lenticulares, luteolae, partibus convexia 
spinulosi.s, cristis duabus acquatonalibus contiguis, 0.5 ,, latis. 

Conidiophora usque ad 500 p alta, 2-2.5 plata, levia vel sublevia. Penicilli monoverticillati 
vel biverticillati, d ivaricati, quoque vertieillio plerumque metulis 2- 4 divaricatis instructo. 
Mctulae leves, to-15 X 2-3 p. Phialides 3-8 per metulam, 7- 10 X 2.2-2.8 I' ostio tubulari 
aperte angustato et elongato. Conidia ovoidca vel e llipsoidea, levia, 2.2-3 X 2-2.5 p, catenas 
intermixt.as constituantia. 

Typus: CBS 290.48 a Ouo A. Reinking in 1931 e terra Tela, Honduras isolatus (cultura 
vivida et desiccata). 

Colonies gro,ving slowly on Czapck agar, attaining a diameter of 2.~-3 em 
within 14 days at 25° C, zonate, showing ~ey shades ncar Mouse Gray (Rtdgway, 
Pl. 51 ), consisting of an uncoloured myecltal felt, which is somewhat wrinkled and 
buckled in central areas and in which numerous greyish or almost black cleistothccia 
are embedded, the surface growth being somewhat Aoeculcnt. Conidial structures 
usually do not affect the colony appearance. The reverse of the colonies showing 
buff to yellowish shades, becoming dark brownish to fuscous, especially in central 
areas wtth age. 

Colonies on malt agar attaining a diameter of 3-3.5 em within 14 days at 25° C, 
thinner than those on Czapck agar, plane, becoming avellancous from the develop­
ment of abundant cleistOthecia, with marginal areas grey-green, approximating 
Coun Gray or Mineral Gray (Ridgway, Pl. 47). Colonies on oatmeal agar generally 
agree with those on malt agar, their ~owth being slighlly faster and exudate 
occurring more abundantly, collecting m conspicuous, clear drops. 

Clcistothecia globose, subglobose or ovoid, up to 500 p in diameter, in their 
young stages very hard and resembling sclerotia, consisting of sclerotioid masses 
of thick-walled, polygonal cells (Text-fig. 2d}, ripening slowly, producing ascospores 
after 4-~ weeks or more. Sometimes ascospores arc never produced. Asci (Text-fig. u ) 
borne smgly, developing as branches from ascogenous hyphae, globose to ovoid, 
5-6 p. in diameter. Ascospores lenticular, yellowish, 2.5- 3 X 2-2.5 p., with convex 
surfaces more or less roughened, with two closely appressed equatorial ridges about 
0.5 p. wide (Text-fi~. 2!). 

Conidiophores artsing primarily from the substratum, but sometimes also from 
aerial hyphae, up to 500 p. or more in length by 2-2.8 I' in diameter, with walls 
smooth or nearly so. Penicilli (T ext-fig. 2b) divaricate, consisting mostly or a 
terminal verticil of 2- 4 slightly diverging metulae; usually monovcrticillate struc­
tures occur as well. Metulae smooth-walled, to-15 X 2-3 p.; metulae of different 
lcn$th may occur in one verticil. Phialides in clusters of 3-8, 7-10 X 2.!2-2.8 p., 
thctr conidium-bearing tubes being definitely narrowed and fa1rly long. Conidia 
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Text-fig. 2. Eupmi&illium shtarii, CBS 2go.<j.S. - a. Habit sketch showing tangled conidial 
chains. - b. Dilfcrcnt typo of penici lli. - c. Conidia. - d. Thick-walled clcistothccial 
cells. - c. Development of asci. - f. Ascosporcs. 
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(Tc.xt-fi~. 2c) ovoid to ellipsoid, 2.2- 3 X 2- 2.5 I'• smooth-walled, forming tangled 
chains {T ext-fig. 2a). 

The type strain CBS 290.48 = 'RRL 715 was isolated by Dr. Otto R. Reinking 
from soil at T ela, Honduras in 1931, and misidentified as Carpentel.es asperum by 
Dr. C. L. Shear. The species is also represented by two additional strains: CBS 343·54 
isolated from soi l of the Congo by Dr. J. Meyer in 1954 and CBS 488.66 isolated 
from soil of the savanna near Abidjan (R .C. L) at the 'Laboratoirc de Phyto­
pathologic', Abidjan in 1966. CBS 343·54 and CBS 486.66 differ sl ightly from the 
type strain in their cultural aspect. They produce more definite yellow and brown 
colours in reverse. The clcistothecia of these two strains on Czapek agar vary from 
tan to grey, whereas those of ens 290·48 are grey or almost black. 

In view of the confusion gathered around the name 'Penicillium glaucum' Link, 
Shear ( 1934) int roduced Carpentelts asperum as a new name for 'P. glaiJ(;um' Link 
sensu Brcfcld. At the same titnc Shear claimed to have refound Brefcld's ascosporic 
'P. g/aiJ(;um'. However, the d escription of Shear's strain, given by Raper & Thom 
( 1949) under the name Penicillium asperum (Shear) Raper & Thorn, shows that 
Shear's claim is not correct. According to Brefcld, his fungus produces asci in chains, 
btll in Shear's strain asci arc borne singly. The fact that Shear proposed the name 
C. asperum as nom. nov. and not as spec. nov., and moreover that he reproduced 
Drefeld's illustrations (Drcfcld 's Figures 51, 34- 39, 45- 46) makes it clear that he 
intended not to create a new species based on Reinking's collection, but simply to 
rename Brcfeld's fungus. Shear took the material collected by Reinking to represent 
the same species as Brcfcld's fungus which is an error and, consequently, the 
recombination proposed by Raper & Thorn and based on Shear's description is 
a misapplied name. 

New co111binations 

A number of Penicillium species were described as perfect forms, but placed in 
the 'imperfect genus' Penicillium. These species a rc characterized by pscudoparcn­
chymatous or sclcrotioid clelstothecia as occurring in Eupenicillium. Some of them 
have been transferred to Carpenteles which is a later synonym of Eupenicillium. Since 
valid descriptions of the species under consideration, inclusive of their perfect states, 
were published, we propose the following new combinations: 

EupenicilllUDl javanicUDl (Bcyma) Stolk & Scott, comb. nov.- Text-fig. 3a 

Ptnicillium jnMnicum Beymn in Verh. K. Akad. Wet. Arnst. ( atuurk., H) 26: 1 7· 1929 
(basionym). - Cnrpmttles jnvnnicum (Bcyma) Shear in 'Mycologia 26: 107. '934· 

Ptnicillium oligosporum Saito & Minoura in J. Ferment. Tcchnol., Osaka 26: 5· 1948 (Latin 
description lacking, not validly published). 

Status conid.: Ptnicillium jaunnicum Bcyma ibid. 26: 17. 1929. 
SPECIAl. I.ITERATURE: Raper & Thom (1949: 135). 
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Text-fig. 3· Ascosporcs. - :1. Eupenidllium jaua11icum, CBS 341.48. - b. E. breftldianum, 
CBS 2g8.48. - c. E. thrlithii, CBS 32441. - d. E. egyptiamm, CBS 244-32. - c. E. paruum, 
CBS 359-48. 



Cleistothecia pseudoparenchymatous to sli~htly sclerotioid, yellow to brown, 
1oo-150 fL in diameter, usually ripening w ithm 2 or 3 weeks. Asci borne singly, 
6-a I' in diameter. Ascospores lenticular, 2.5- 3 X 2-2.5 p, slightly roughened, 
with equatorial areas Battened, sometimes showing a trace of an equatorial furrow 
(T ext-fig. 3a). Penicilli usually monoverticillate with an occasional branch. Phialidcs 
S-13 X 2- 2.5 fl., with long, narrow conidium-bearing tubes. Conidia ellipsoid to 
pear-shaped, 2.2- 3 X 1.5-2 f ' · 

The type strain CBS 341.48 = NRRL 707 was isolated from tearoots coming 
from java and described by van Beyma as P.javanicum. The species is also represented 
by CBS 349.51, described by Saito & ~ifinoura (1948) asP. oligosporum. This type 
culture docs not produce the red pigment characteristic of E . javanicum on Czapck 
agar. Notwithstanding this we regard it as a strain of E. jaoanicum because of the 
similarity of the ascospores a nd the conidial state. 

Eupe nicilliUDl brefeldiaoom {Dodge) Stolk & Scott, comb. nou.- Text-fig. 3b 

PenicilliiiiTI br([tldianum Dodge in Mycologia :lS: g:z. 1933 (basionym). - Carpmlele.s briftl­
dianum (Dodge) Shear in Mycologia :l6: 107. 1934-

Status coni d.: Penicillium briftldianum Dodge. 
SPECIAL LITERATURE: Raper & Thom (1949: 1.p ). 

Cleistothecia pscudoparcnchymatous to slightly sclerotioid, cream to light tan, 
100-200 fL in d1amcter, ripentng within 2 weeks. Asci borne singly, 7·5"1 fL in 
diameter. Ascosporcs broadly lenticular, finely echinulate, showing somcumcs a 
trace of an equatorial furrow, 3-4 X :2.5- 3 fL (Text-fig. 3b). Penicilli monoverticillate 
with an occasional branch. Ph1alides 7-10 X 2.5-3 p , with conspicuous narrow 
conidium-bearing tubes. Conidia subglobosc to ellipsoid, 2- 3 X 1.5-2 fl. 

The species is represented by CBS 298.48 = NRRL 2083, isolated by Wm. 1. 
lllrnan, University of Toronto, and described by Raper & Thorn in 1949 as a 
characteristic representative of P. breftldianum. Eupenicillium brifeldianum is closely 
related to E. jaoanicum and E. ehrlichii, the dimensions of the ascosporcs being in 
between these two species. Though E. breftldianum sometimes produces a yellow 
pigment on Czapek agar, its' colonies arc less coloured than those of E. javanicum 
and E. ehrlichii, which may produce red or purplish pigments. 

EupenicilliUDl ehrlich.i.i (Klebahn) Stolk & Scott, comb. noo.- Tcxt-fig. 3c 

Penicillium thrlichii Klcbahn in Bcr. d1. bot. Ccs. 48: 374· 1933 (blUionym). 
Status conid.: Ptnicillium thrlichii Klebahn. 
SPECIAL LlTI'!RATURE: Raper & Thom {1949: 146). 

Clcistothccia pseudoparenchymatous, yellow to brownish, 100-200 fL in diameter, 
ripening within 2 weeks. Asci borne singly, 8-1 o p. in diameter. Ascospores lenticular, 
conspicuously roughened, 3·~-4·5 X 3~·5 p, showing a shallow equatorial furrow 
and inconspicuous low margmal ridges (Text-fig. 3c). Penicilli fragmentarily mono­
verticillate. Phialides 1o-15 X 2.5- 3.5 11· Conidia ellipsoid 4- 5 X 3·5-4 p. 
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The type strain CBS 324.48 = NRRL 7o8 was isolated by F. Ehrlich and 
described by Klebahn as P. ehrlichii in 1930. 

Eupenicillium ehrlichii is closely related to E. brifeldianum, it differs from this species 
in producing more coloured colonies with yellow mycelium and showing bright 
yellow, P.Urplish or orange-red reverses on Czapek- and oatmeal agar. The ascospores 
are slightly larger than those of E . brifeldianum with walls more conspicuously 
roughened and with two low equatorial ridges. Moreover the conidia arc much 
larger than those of E. brifeldianum. 

Eupenicillium egyptiacum (Beyma) Stolk & Scott, comb. nov.- Te:-ct-fig. 3d 

Penicillium tgyplitJ&Um lkyma in Zbl. Bakt. ParasKde {Abt. 2) 88: 137. 1933 {basionym). 
Status conid.: Penicillium tgyfJiiocum Beyma. 
SPECIAL LITERATURE: Raper & Thorn (1949: 26g). 

Clcistothecia pseudoparcnchymatous, cream to pale avellancous, 1oo--2oo p. in 
diam., ripening within 3 weeks. Asci in chains, 7-8 p. in diam. Ascospores broadly 
lenticular, ~-3·5 x 2-2.8 p., smooth-walled with equatorial areas Oattcncd, occasio­
nally showmg two rather widely separated low equatorial ridges (Text-fig. 3d). 
Penrcilli usually bivenicillate-d ivaricate, sometimes also monovertici llate, with all 
walls smooth. Rami rarely present. Mctulac 2- 5 in the verticil, ro-25 X 2-2.8 p.. 
Phialidcs 8-10 X 1.8-2.2 p.. Conidia globose to subglobosc 2- 3 p.. 

The type strain CBS 244.32 = NRRL 2ogo was isolated from soil by Y. S. Sabct, 
Cairo, Egypt, in 1932. 

The species can be easily recognized by its characteristic barrel-shaped, smooth­
walled ascospores. The colonies do not show conspicuous colours. 

Eupenicillium baarnense (Beyma) Stolk & Scott, comb. nov.- Text-fig. 4 

Penicillium (Carpmttks) baonunse Beyma in Antonie van Leeuwenhoek 6: 271. 1940. 
Status conid.: Penicillium baonunst Beyrna ibid. 6: 271. 1940. 
SPECIAL UTBRATURE: Raper & Thorn (1949: 266). 

Cleistothecia sclerotioid, buff, 100-200 p. in diameter, ripening after 4 weeks. 
Asci borne in chains, 1o-12 p. in diameter (Text-fig. 4). Ascospores lenticular, 
showing two prominent equatorial ridl{es (which arc about 0.5-1 p. in width, 
usually close together, so that they sometimes appear as a single ridge) with convex 
surfaces rugulose to echinulate, ~--{)·5 x 3·4-4·5 p. (Te.xt-fig. ~). Penicill i (Text­
fig.~) ranging from monovertic1llate to divaricate. ~etulae in clusters of 2-3 (-~), 
appressed, smooth-walled, 10-20 X 2- 3 p.. Phialides 8-10 X 2-2.5 I'· Conidia m 
very young cultures hyaline to slightly greenish, ellipsoid, smooth-waUed, 3- 3.5(-5) X 
2-2.5 ll (Text-fig. 4c). In older cultures also greenish, globose to su~lobose, con­
spicuously roughened conidia occur, about 3- 4 p. in diameter (1 ext-fig. 4d). 
Penicilli were observed with a few phialides producing smooth-walled e.llipsoid 
conidia while the other phialides produced the rough-walled, globose type of 
conidium (Text-fig. 4b). 

The rough-walled conidia were not mentioned in the descriptions given by van 
Beyma and Raper & Thorn. However, they were observed in all three examined 
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strains of this species. Single spore cultures demonstrated both types of conidia •o 
belong to E. baarnmse. 

The species is represented by CBS t34·4 •, type strain of Penicillium (Carpenttles) 
baa1714nse Beyma, isolated from soil collected ncar Baarn in 1939; CBS 339.61, 
originating from a cul ture labelled Penicillium euglaucum Beyma, and CBS 3•5·59 
which was found as a contaminant in a Petridish culture. CBS 134-41 and 
CBS 339.61 arc identical. The cultural aspect of CBS 315.59 differs slightly from 
the other two strains in producing a purple-red pigment in localized areas. Moreover, 
the cleistothecia of CBS 315.59 ripen somewhat more quickly than those of the other 
two strains. 

The species is closely related to E. cru.rtaceum. [t differs from this species in the 
character of the ascospores, those of E. baarnense being definitely larger. Moreover 
they have two closely appresscd equatorial ridges, whereas in E. cru.rlaceum the 
ridges are widely separated. The penicilli of E. cru.rtaceum are larger and more 
complicated than those of E. baarnense. 

Eupenicilllum levitwn (Raper & Fennell) Stolk & Scott, comb. nou. 

Penicillium levitum Raper & Fennell in Mycologia o!O: 51 1. 1948 (basionym).- Corpnoteks 
leuitum (Raper & Fennell) C. R. 13enj. in Mycologia 47: 685. •955· 

Stat~ conid.: Pmicillium leuitum Raper & Fennell. 
SPECIAL UTERATURE: Raper & Thorn (1949: 148). 

Cleistothecia pseudoparenchymatous, in light tan shades, 5o-soo p in diameter, 
ripening within 1 or ~ weeks. Asci borne singly, 8-to f.' in diameter. Ascospores 
broadly lenticular LO ellipsoid, 3·5- 4·5 X 3- 4 f.', smooth-walled, without any 
indication of an equatorial furrow or ridges. Penicilli fragmentarily monovertieiUatc. 
Phialides 7- 12( -25) X ~.2-3·511· Conidia subglobose to pcar-shaped,smooth-wallcd, 
4·5(- 7) X 3- 4·5 I"· 

The type strain CBS 345·48 = NRRL 705 was isolated by B. 0. Dodge from 
modelling clay. 

Eupenicilllum pa.rVUDl (Raper & Fennell) Stolk & Scott, comb. nou.-T cxt-fig. 3c 

Penicillium pannun Raper & Fennell in .Mycologia 40: 5oS. 19¥! {bMionym). - CarJNnltlu 
paruum (Raper & Fennell) Udagawa in Trans. mycol. Soc. Japan 6: 79· 1965. 

Statws conid.: Penicillium parvum Raper & Fennell. 
SrsCJAL UTERATURB: Raper & Thorn (1949: 138). 

Cleistothecia sclerotioid, yellow to orange-brown, Bo-150 pin diameter, ripening 
after 3 to 4 weeks. Asci borne singly, 6-7 p in diameter. Ascospores lenticular, 

E."-PLA. ... ATION OF FJOUR.E 4 

Text-fig. 4 Eupenicillium baanunse, CBS •3+4•· - a. Different types of penicilli. -
b . .Monoverticillate penicillus producing both smooth-walled, ellipsoid conidia and tough­
walled, globose conidia. - c. Smooth-\\lnlled, ellipsoid conidin. - d. Rough·wnlled, globose 
conidia. - c. Ascogeno~ hyphae. - f. Asci produced in a chain. - g. Ascospores. 
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2.2-2.8 X 1.5-2 fL with walls cons_eicuously roughened and with two prominent, 
widely separated equatorial ridges (Text-fig. 3e). Penicilli monoverticillatc. Phialides 
7-8 x 1.2-1.8 fL with conidium-bearing tubes slightly narrowed. Conidia sub­
globose to ellipsoid 1.5-2 X 1.2- 1.5 I'· 

The type strain CBS 359·48 = NRRL 2095 was isolated in 1945 from a sample 
of soi l from Nicaragua. 

The species is closely related to E. jtlQanicum. Both species produce a reddish­
brown pigmentation in reverse. They di!Tcr in the more delayed ripening of the 
cleistothecia and in the character of the ascospores. In E. parvum the ascospores are 
more conspicuously roughened and show more strongly developed equatorial ridges. 

Doubtful species 

PENlCILLIUM EQ.UINUM Beyma in Zbl. Bakt. ParasKde {Abt. 2) g6 : 423· 1937. 
The type culture of P. equinum Bcyma is lost. According to Raper & Thorn 

( 1949: 817) the strain th ey received in 1945 from the CBS under this name failed 
to produce perithecia and approximated P. IPTutre Jensen. The perfect state of 
P. equinum was described by van Deyrna in terms which place it near E. brejtldiar1um. 

PENICILLIUM (CARP£NTELES} EUCLAUCUM Beyma in Antonie van Leeuwenhoek 
6 : 267. 1940· 

Penicillium tuglaucum was described by van Bcyma as a perfect Penicillium with 
sclerotioid perithecia, producing ascospores 3- 4 X 3- 3.3 fL, slightly roughened, and 
showing a definite equatorial band. Unfortunately, the culture CBS 339.61 labelled 
P. euglau.cum does not agree any more with this species. It resembles E. cru.slaceum 
in all details. The notes and drawings van Bcyma made of this species arc still 
present at the CBS. They strongly suggest that the culture studied by van Beyma 
was differem from E. cru.staceum. We therefore presume that the type culture of 
P. euglaucum is lost. 

The authors wish to thank Dr. M. A. Donk for his most valuable advices on 
problems of nomenclature. Thanks arc also due to Dr. J. A. von Arx and Dr. G. L. 
Hennebert for helpful suggeStions and again to Dr. Hcnncbcrt for preparing the 
Latin diagnoses. 

R£nRENCES 

BENJA-'IIN, C. R. (1955). Ascocarps in Aspergillus and Pmicillium. In Mycologia 47: 66g-687. 
BEYMA, F. H. VAN (1940). Beschrcibung einiger ncuen Pilzarten aus dcrn Ccntraalbureau 

voor Schirnmclcultures Baarn, Nederland. VI Mittcilung. In Antonic van Leeuwenhoek 
6: 263- 290. 

BR.EreLD, 0. (1874). Botanische Umersuchungcn ubcr Schirnmelpilzc. Hcf\ 11: Die Ent­
wicklWlgsgeschicbtc von Ptnicillium. Leipzig. 

CLEMENTS, F. C. & C. L. SnEAR (1931 ). The Genera of Fungi. New York. 
DoNK, M.A. (1966). Check list of European Hymenornyectous Hctcrob<Uidiac./n Penoonia 4: 

145-335· 



STOt.K & Sc<Yrr: Eu/J(rticillium. I. Taxonomy and ntmttndature 

EwMoss, C. W. (1935). The ascocarps in species of Penicillium. In Mycologia 27: 128-150. 
LANOP.RON, M. (1922). ULilitc de deux nouvelles coupurcs generiqucs dans lcs Perisporiacb: 

Diplomphanus n.g. et Carp.ntdes n.g. In C.r. SCanc. Soc. Bioi. 87: 343-344-
Luowlc, F. (18g2). Lehrbuch der niedcren Kryptogamcn. Stuttgart. 
NI!UHOPF, W. (1924). Zytologic und systernntische Stcllung dcr Auricularincccn und Trcmel-

lacccn. In Bot. Arch. 8: 251>-297· 
RAPER, K. n. (1957)· Nomcncl:llurc in AsfNrgillus and Pmicilliwn. In Mycologia 49: 644-662. 
-- & C. T 110M (1949). A manual of the Penicillia. Baltimore. 
RIDOWAY, R. (1912). Color standards and color nomenclature. Washington, D.C. 
SAITQ, K. & K. ML,..OURA (1948). [Japanese title]. lnj . Ferment. Techno!., Osaka 26: 5~. 
SHEAR, C. L. ( 1934). PmicilliiDTI glaU£Utn of Brcfcld (Carptntdes of Langeron) refound. In 

Mycologia 26: 104-107. 
TIIOM, C. (1930). The Penicillin. Baltimore. 
WINTER, G. ( 1687). Ascomycctcn: Gymnoascecn und Pyrenomycetcn. In KryptFI. Deutsch!., 

2. AuO. , r (2). 

ExPLANATION OF P LATE 15 

Brcfeld's figures of "'Ptnicillium glaucum, Ptnicillium crusUUtunl" reassembled in p:m, sbo"'ing 
mature clcistotheciurn (Fig. 34), developing asci (Fig!. 35-39), mature and germinnting 
ascosporcs (Fig!. 45-47) and penicilli which develop from germinated ascospores (Fig. 49). 
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UBER EINIGE AUS DEM ERDBODEN ISOLIERTE, ZU SPORORMIA, 
PREUSSIA UND WESTERDYKELLA GEHORENDE ASCOMYCETEN 

J. A. VON ARx & P. K. STORM 

Centraalbureau voor Schimmtlculture.s, BIUJTTI, Ntderlan.d 
(Mit Tafel 16-18) 

Einige zur Ascomycetenfamilie der Sporormiaceae gehOrende, aus dem 
Erdbodcn isolicrte Pilze wcrden als Artcn dcr Gattungen Sporonnia 
(Synonym: Sporormiopsis), Preussia (Synonym: Horwralia) und Wutertf.yhllo 
(Synonym: P)cnidiophora) besprochen und mit einp.nder verglichen. Sporormia 
acmdans var. ostiolala wird neu beschricben. Einigc als Sporonnia und 

Prrussia beschriebene Arten wcrden mit Preussia jki.sclzluzlrii vcrcinigt. 

lm Laufe dcr letzten Jahre wurden dem Centraalbureau voor Schimmelcultures 
zahlrcichc aus dcm Erdbodcn isolicrtc Ascomycctcn zur Bcstimmung odcr zur 
Aufnahme in der Sammlung zugeschickt. Hier sollen einige zu den Sporormiaceae 
(Milllcr & von Arx, 1962) gch6rendc Artcn besprochen wcrdcn. Diesc sind in der 
Litcratur tcilwcisc untcr vcrschicdencn, zum Teil unrichtigcn, zum Tcil ungilltigcn 

amen bekannt geworden. 
Die zu bcsprcchcnden Artcn werdcn zu Sporonnia De Not., zu Prrussia Fuck. 

oder zu Westerdykella Stolk gestcllt. Bei den Vertretem der Gattung Sporonnia sollcn 
die Ascomata (Pcrithccien) nach Cain ( 1934) AaschcnfOrmig scin und im Scheitel 
cine vorgcbildctc M"Undung haben, wlihrcnd sic nach Cain (196• ) bei Prrussia mchr 
oder wenigcr kugelig und mUndungslos scin sollen. Die bcidcn Gattungcn stchcn 
sich j cdoch schr nahc und cs bcstchen stOrcndc Zwischcnformcn. Bci ein und 
dcrselbcn Art, ja bei cin und dernselbcn Stamm konncn Ascomata mit und ohne 
Mtlndung vorkommen. 

Anlllsslich dcr Bcschrcibung von zwci ncucn Sporonnia-Arten begrUndctcn Breton & 
Faure: I ( 1 g64) fUr Sporonnia minima Aucrsw. cine neue Gattung Sporormiopsis. Diese 
sollte sich von Sporormia s. str. durch dunkle dickwandige mit einem ,voluminooen" 
YIUndungshals vcrsehcne Pcrithecicn, durch bitunicatc Asci und durch mit Kcim­
spaltcn verschcne Ascosporen untcrschciden. Die glcichzcitig als Sporormia schotteriana 
ncu bcschricbcnc Art hat aber ebcnfalls mit cinem MUndungshals versehene 
Ascomata und bitunicatc Asci! Dagegcn jedoch sind die Ascomata gerade bei 
Sporormia minima (Taf. 18, Fig. 13, 14) kugclig, dUnnwandig, oben Aach und nur 
von einem unscheinbarcn Porus durchbohrt. lhre Typusart cntspricht dcmnach 
nicht der Bcschreibung der neuen Gattung Sporonniopsis. Wahrscheinlich haben 
Breton & Faure! diesen Pilz Uberhaupl nicht untersuchr, und sic scheinen auch 
Sporormia jimetaria De ot., die Typusan von Sporormia nichl gesehen zu haben. 
Man wird den Namen Sporonniopsis als unnOriges Synonym von Sporonnia betrachten 
mtlsscn. Ein Synonym von Sporonnia ist Brochospora Kirschst. Wcilere Unter-

407 
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suchungcn mUsscn zcigcn, ob sich Preu.sria wirklich von Sporormia wird untcrscheidcn 
lassen. 

Die von Clum ( 1955) begrOndcte Gattung Pyc11idiophora wurde von Cain (1961 ) 
mit Preu.sria, von Ccjp & ::\1.ilko ( 1g64) mit Westerdykella vercinigl. Wic Kowalski 
( 1964) zcigtc, lassen sich Preu.sria und Pycnidiophora gut trcnncn. Bei den Ven:rctern 
dcr lctztgcnannten Gattung sind die Asci brcil kculig odcr fast kugclig und cnthahcn 
bis zu 32 aUem Ansche.im: nach sLelS vom Anfang an einzcllige Ascosporcn. Nach 
Chadefaud, Parguey-Leduc, & Boudin ( 1966) vcrmittclt zwar Preussia nigra (Routicn) 
Cain cincn Ohcrgang von Preu.sria zu P)·tnidiopllora. 

Die TypusarL von Westerdyktl/a hal nach Stolk ( 1955) kugelige, mit spi ral­
formigcn Wandvcrdickungcn vcrschenc Ascosporen. Sonst stirrum sic aber in jcdcr 
Hinsicht mil dcrjcnigen von PJcrtidioplwra Obcrcin. Bci heiden gchcn die Ascomata 
aus cint·r angcschwollcncn, sich in allen Richtungcn tcilcndcn Hyphcnzcllc hcrvor, 
sind mOndungslos und habcn cine dunkclc Ausscnkruste. Bei heiden cnlwickcln 
sich die Asci von der l\ fitLC dcr Fruchtkorper aus und c:n thahcn rcif bis zu 32 Asco­
sporcn. Die Gattung P;-cnidiophora wird dahcr am bcstcn im Sinnc von Cejp und 
Milko (1964) mit ll'esterdykella vcrcinigt. Schon wcgen dcr Entstehungswcisc dcr 
Ascomata kann diesc Ganwtg nicht zu den Eurotiales gchorcn; vielmehr ist sic 
cbcnfall.s zu den Sporormiaceae ncbcn Preu.sria zu stcllcn. 

Zu IVulerdykel/a gehorcnde Arten wurdcn bishcr gclcgcntlich auch zu Pseudeurolrum 
Bcyma (Synonym: Leuispora Routicn) gestellt. 13ci den typischcn Vcrtrctem dicser 
zu den Eurotiales gchorcnden Gattung cmwickcln sich die Ascomata aus cincr 
Hyphcnspirale odcr aus sich umwindcnden Hyphen und die Asci cnthalttn im 
allgcmcinen acht Ascosporcn. 

1. PREussrA FUZ.:ICULATA (Preuss) Fuck.-Taf. 16, Fig. 1, 2 
Pffisporium fimiculatum Preuss in Linnaca 24: '43· 1851. - Preussio funiculata (Preuss) 

Fuck., f·ungi rhcn., Suppl., Fasc. 3, No. 1750. 1866. 

Auf Haferagar bildct der Pilz ein wcisscs Luftmycel und hat bei 24° C cin t.'igliches 
Wachstum von 1.7-1.9 mm. Die im Luftmyccl nistendcn Ascomata sind mchr 
odcr wcniger kugclig, ctwas durchschcincnd schwlir . .dich, mOndungslos und 
195:-0 ro I' gross. lhrc Wand bestcht aus einer :iusscrcn Krustc von clunkclwandige.n 
ZcUcn; nach inncn folgen mchrcrc Lagcn von farbloscn, bci der Sporcnrcife rcsor­
bicrcndcn Zcllen. Die mit cincm bis zu 140 11 Iangen Slicl verschcncn Asci sind 
kculig und mcsscn (ohnc Stiel) 40- 75 X 19~7 1-'· Sic entspringcn bOndelfOrmig 
cincm basalcn Polster und cnthaltcn je acht Ascosporcn. Dicsc sind zylindrisch, 
bcidendig ctwas veljilngt, vicr..:cllig, bci den schrag laufenden Qucrwlindcn ticf 
cingeschnOrt und mcssen 29- 36 X 28-36 X 6- 7.5 I'· Bci dcr Reife zerfallen sic 
Ieicht in die mil Keimspalten vcrschencn Einzelzellcn. 

Untcrsuchtc Kulturcn : 
CB 127.66 (- C933) und CBS 128.66 (= Cr325), bcidc von Dr. \V. Gams 

(Kicl-Kitzcbcrg) aus dcm Erdbodcn isolicrt. 

Dicse Arl wurdc von Cain ( rg6r ) ausfilhrlich beschricbcn. Von den andcrn 
Arten dcr Ganung untcrscheidet sic sich durch die schrag verlaufendcn (obliquen) 
Qucrwande der Ascosporen. 
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2. PREUSSIA !SOMERA Cain- Taf. 17, Fig. 5, 6 

Prtussia isomera Cain in Can. j. Bot. 39: 1643, Fig. 32- 38. 1g61. 
Honoratia pis011a Cif. , Vegni, & Montem. in Alli 1st. bot. Univ. Lab. crittogam. Pavia, 

ser. 5, 20: 176. 1g62. 

Auf Haferagar betrllgt dcr tagliche Zuwaehs des Myeels bei 24° C 1.8-2 mm. 
Ein Luftm'(ccl wird kaum ausgcbildct und die AseQmata cntstchcn in Scktorcn 
odcr radia vcrlaufendcn Rcihen. An diesen Stellcn verflirbt sich der Nahrbodcn 
dunkel. Die Ascomata sind kugelig, s.chw~rz, g_lau, obcn kah.l und .crrcie~cn cine~ 
Durchmesscr von 13o-340 p. Stcts smd stc mundungslos. Dte brell kcuhgen Asc1 
sind kurz gestielt und mcssen 42- 55 X 14- 18 p. Die vierzelligcn Ascosporcn sind 
bci den Querwlinden Lief cingcsehnUrt und zerfallen Ieicht in die Einzclsegmemc. 
Dicsc sind zylinderisch mit abgerundeten Endcn, hcllbraun, haben cinen oft nur 
undeutlich stclllbaren Kcimspalt und messcn 7-9 X 4-4.5 p.. Die Gcsamtspore ist 
30- 33 p. lang. 

Untcrsuehte Kulturen: 
CBS 318.65, Typuskultur von Preussia isomua, m Florida von Exkrcmcntcn 

isoliert. 
CBS 251.62, T ypuskultur von 1/onoratia pisano, in I talicn aus Avma- aatgut 

isolicrt. 

Die Kulturcn dcr bcidcn Typusstamme stimmcn volkommcn mitcinandcr 
ilhcrciu. Auch dicsc Art wurdc von Cain (1961 ) ausfilhrlich bcschrieben und 
abgebildet. Die Gattung 1/onoratia lasst sich ncbcn Preussia nicht aufrecht crhaltcn. 

3· PRP.USS1A Pl.I!ISCIIIIAKII (Aucrsw.) Cain- Taf. 16, Fig. 3, 4 
Sporormia jlti.sehhakii t\ucrsw. in Raben h., Fungi cur. No. 92 1. 1866; in llcdwigia 7 : 

66. 1868. - Prtu.ssiajleischhakii (Aucrsw.) Cain in Can. j . Bot. 39: 1640. 196 1. 
Fldschha};ia /aero Aucrsw. in Hcdwigia 8: 2. 186g. 
Spqrormia fascit:ulala j ensen in Bull. Cornell Univ. agric. Exp. Stn 315: 473· 1912. 
Spqrormia montana Pcyron. in Mcmoric Accad. Sci. Torino, scr. 2, 66: 21. 1916. 
Spqromtia ptlaSonijormis C. Moreau in Encycl. mycol. 25: 285. 1953· 
Spqrormia pqllaa:ii Elisei in Ani Ist. bot. Univ. Lab. criuogam. Pavia, scr. 4, 11 : 255· •939· 
? Puisporium CJUigare Corda, Icon. Fung. 2 : 27. 1838. - Preussia uulgare (Corda) Cain 

in Can. j. Bot. 39: 1642. 1961. 

Dcr Pilz bildct in Rcinkultur auf Hafcragar cin weisscs odcr rOtlichcs, wolligcs 
Lultmyccl. Dcr taglichc Zuwachs bei 24° C betragt j c nach Stamm o.g-1.3 nun. 
Fr~her oder spater verfllrbt sich der Nl!.hrboden rot. Die im Luftmycel nistendcn 
Ascomata sind kugelig odcr ctwas unrcgclmlissig, obcn abgcrundct odcr ~clegentlich 
mit cincr Papillc verse hen und 200-51 o IJ. gross. Auch bci den mit cmcr Papillc 
versehencn Fruchtk6rpcrn konnte kcine vorgcbi ldcte :\IUndung beobachtcl 
werden. Dagcgcn warcn die gr6sscrcn Fruehlk6rpcr 6ftcrs multilocullir; sic ent­
hicltcn dann 2-4 Hohlungcn odcr ascusbildcndc Zcntrcn. Die Wand dcr Gc­
hause besteht aus mehrcren Lagen von 5-8 !' grossen, ausscn braunen, naeh 
innen hellcr wcrdcndcn Zcllcn. Die Asci sind brcit kculig, kurz gcsticlt, 38-60 p. 
lang und 1 g-28 p. brcit. Sic enthalten je acht mcist in cincm BUndcl parallel ncbcn­
cinander liegcndc Ascosporen. Diesc sind zylindriseh, vierzcl lig, bci den Scpten 
eingcschn~rt und mcssen 26-35 X 5·5- 7·51-l· Die Einzclzcllcn sind breit cllipsoidtSch, 
die Endzcllcn ofl ctwas vcrjilngt und jede Zelle hat cincn Kcimspalt. 
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Untersuchte Kulturen: 
CBS 327.37, von Dr. J. G. ten Houten aus dem Erdboden isoliert. 

CBS 362.49, in Gent aus dem Erdboden isoliert, von Prof. van Holder empfangcn. 
CBS t67.40, Typuskultur von Sporormia pollaeci Elisei. 
CBS 361.49, von Dr. G. A. de Vries aus einem Schilfcr cines Fingemagels isoliert. 
CBS 565.63 ( = C 397) von Dr. W. Cams (Kicl-Kitzebcrg) aus dem Erdboden isoliert. 

Da die Ascomata ofi mit ciner kleinen Papille versehen sind, konnte diescr Pilz 
mit glcichcm Recht auch als Sporom1ia jleisc!t!taJ.:ii Aucrsw. cingereiht werden (vgl. 
Jensen, 1912; Truszkowska, Pudclko, & Moreau, 1g66). Von den in dcr Synonymic 
angcHlhrtcn Namen konnte nur von Sporormia pollaeci die Typuskultur untersucht 
werden. Mchrcre andere Kulturen warcn als Sporormiajascieulata, Sporormia monuma 
oder Preussia vulgare bestimmt worden. Die letztgenanntc Art sollte sich nach Cain 
( 1961) durch schma.lere Ascosporcn untcrsehciden. Bei der be1reffcnden Kultur 
(CBS s6s.63) wurden sie 26- 33 X 5·5--6·5 I' gross gcfundcn. Bci den andern 
Kulturen waren sic 6-7.5 p. breit. 

4· Spororznia aeu1ulans (Rehm) v. Arx, comb. nou.-Taf. 17, Fig. 7-9 
Ohleria annulans Rehm in Annis mycol. ro: 392. 1912 (Basionym). - Spororrnia /eporin.a 

Niess! var. aemulans (Rehm) Hohn. in Sbcr. Akad. Wiss. Wicn (Math.-naturw. Kl., I) 122 : 

286. 1913. 

Der Pilz bildet in Reinkultur cin hcllc:s, spliler dunkcl wcrdendes Substratmyeel, 
das sieh bci 24° C auf Hafcragar jc nach Stamm tliglich um r . 7-2.1 mm ausbreitet. 
Dureh cin im Mycel entstencndes, in den Nahrbodcn difTundicrcndcs Pigment 
erhiilt dicscr oft cine rote Farbe. Auch bei aus ciner einzigen Sporenzelle erhaltenen 
Kulturen bildet der Pilz auf geeigneten Nlihrbooen cmeut Aseomata mit reifen 
Asci; cr ist dcmnach homolhallisch. 

Die dem Substratmycel oberAiichlieh aufsitzcnden Pcrithccien sind kugclig, 
mcist etwas nicdergedrUckt, oben flach und kahl, glatt und erreichen einen Durch­
mcsser von 26o-540 p.. lhrc Wand bcsteht unten und seitlich aus 1-2 Lagen von 
dickwandigcn, braunen Zellen, nach inncn folgen einige Schichten von dilnn­
wandi~cn, hyalincn Zcllen. Im Aachen Schcitcl ist die Wand dUnner, klcinzclliger 
und d1cse Stelle ist von cincm Ringwulst von dunkleren Zellcn umgcbcn. Bei der 
Reife bildet sich hier durch Autolyse eine oft unregelmlissige Miindung. Die wand­
sliindi~en, parallel nebeneinander stchendc:n und gcgc:n die Schcitelmitte geriehtcten 
Asci smd langlich kculig oder fast zylindrisch, 11 o-140 p lang (wovon 15-25 p 
auf den Stiel fallen) und 12- 15 I' breit. Sie enthalten je acht Ascosporen und haben 
eine ziemlich dicke, deutlich zweischichtige Membran. Die A5cosporcn sind liinglich, 
beidendig vCJjungt und dann abgerundet, vicrzcllig, bei den Querwanden nur 
schwaeh ein~esehnUrt, derbwandig, braun und 28-35 X 5- 7 p. gross. Jcde Zelle 
hat einen Kctrnspalt. Erst bei volliger Reife ausscrhalb dcr Asci zerfallcn die Sporen 
gclcgcntlich in die Einzclzellcn. 

Ocr Pilz hat cine Konidienform. Im Innern von kugeligcn, hellbrauncn, 55- 115 p. 
grossen, mit einer Milndung versehenen Pyknidien entstehen an wandstandigen 
Sporenmutterzellen ellipsoidische oder unrcgelmlissig kugeligc, hyaline, 2-3 p. 
grosse, zartwandige Blastosporcn. 

Untersuchte Kulturen: 
CBS 405·54:• von Dr. H. Swart aus Yl:angroven-Erde von der Insel lnhaca 

(Mozambique) isolicrt. 
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CBS 405.52, aw ruhcnden Knospcn cines Apfelbaumes isoliert, vom Labora-
torium ciner chemis<:hcn Industrie in Basel cmpfangcn. 

CBS 479.62, a us faulcndcm Holz isolicrt, von Dr. VII. Liese in .\lfUnchen empfan~n. 
CBS 564.63, von Jr. J . H. van Emden (Wagcningen) aus dem Erdboden isohert. 
CBS 563.63 ( = C 8'8), CBS 122.66 ( = C t 59), CBS 123.66 ( = C 723), aile 

von Or. W . Ga.m.s (Kicl-Kitzcbcrg) aus dcm Boden cines Wcizenfeldes JSOiiert. 

Dieser Pilz scheint ein nicht seltener Bodcnbewohncr zu scin; bisher wurdc cr 
aber stcu mit Spcrormia lepcrina Nicssl identiflzicrt. Untcr dicsem Namcn wurde 
dcr Pilz von Arnold (1928) und von Morissct (1963) zu zytologischen und entwick­
lungsgeschichtlichcn Untersuchungen vcrwcndct. 

Sowohl von Oh/trio. tumulan.r wie von Spcrormia lepcrina konnten Proben des 
Originalexcmplares aus dem Herbar des Naturhistorisehen R eichsmuseum.s in 
Stockholm untcrsucht werdcn. Vor allcm in der Crosse der Ascosporen stimmen 
die heiden Arten Uberein und wurdcn daher bisher mitcinander verwechselt 
(vcrgleichc von Hohncl, 1913) . Spcrormia leporina untcrschcidct sich abcr von 
Ohleria aemulans ( = Spcrormia aemulan.r) durch flascheni'Onnige, mit einer zylin­
drischen MUndung versehene Ascomata und durch die Ascosporen, die unten breit 
abgcrundet, obcn aber dcutlich spitzlich verjUngl sind (Taf. 17, Fig. 10, 11 ), ferner 
durch die fehlendc Konidienfonn. Reinkulturen von Spcrormia lepcrina konntcn 
nicht untersucht wcrdcn: wahrschcinlich ist der Pilz nur coprophil. 

Die Konidicnform von Spcrormia aemulan.r stimmt weitgehend mit dcrjcnigen von 
Westerdykella dispersa Uberein. 

5· SPORORM!A Al!MULANS var. OSTIOLATA V. Arx, var. nov. 

Pcrithecia botulifonnia, nigro-brunnca, ostiolaUI, 25<>-350 I' dirun., 36o-520 I' aha. 
Asci parallclcs, eontigui, clavati vel cylindracei, bitunicati, octospori, 11<>-140 X 12-15 I'· 
Ascosporac cylindrnceae vel subclavaUic, basim obtusae, 3-scpatac, ernsso runicatac, brunncac. 
28-35 X 5 7 I'• cellulu genninntionu fissura pracdilu. - Typus cuhura CBS 120.66 ex 
terra agricola, Kicl-Kitzebcrg, Germanin, a W. Gam5 (C 513) oola1n. 

In allen Kultunnerkmalen stimmt diese Varietl\t vOIIig mit der Grundart Oberein. 
Gelegentlich haben die Ascomata cbenfalls cinen flachen Scheitc1, hl\ufigcr sind 
sic jedoch flaschenf6rmig und bilden cine scheitelstlindigc, stumpf kegelformige, 
140-200 I' hohe MOndung. Bei einem Durchmcsser von 255- 350 p. erreichen sic 
dann cine Hohc von 36o-520 p.. Die Asci slimmcn vollig mit dencn dcr Grundart 
Ubercin. Bci den Ascosporcn ist die oberc Zelle oft ctwas kUrzcr als die andcrn 
und brcit ab~enmdet. Die untcrste Sporcnzclle isr deutlich verjOngt. 

Die Konid1enfonn stimmt vOIJig rrut dcrjcnigen der Grundart Ubcrein. 
Untcrsuehtc Kulturcn: 
CBS 120.66 (= C 513), von Dr. W . Cams (Kiel-Kit.zeberg) aus dem Erdboden 

isolien (Typus). 
CBS 523.50, von Dr. F. Cain (Canada) aus dcm Erdbodcn isoliert. 

6. SPORORMJA susnCINF.NSIS Mout.- Taf. 17, Fig. 12 

Sportmnia subtid.nnuis Moul. in Bull. Soc. r. Bot. Belg. 36 (C.r. 2): 14- 18g7. 

Auf Hafcragar bildct der Pilz ein dichtes, oft filziges, graugrilnes Luftrnyccl. 
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Die t.agliche Ausbreitung des Mycels bci 24° C bctragt '·3- '·5 mm. Dcr Agarbodcn 
verfll.rbt sich vorerst rotviolen, spllter violeuschwarz. Die Art ist homothallisch; 
Einsporkulturen bilden cmeut Ascomata. 

D1e im Luftmycel nistcnden und mit dcr Basis dcm Nahrbodcn eingewachsencn, 
bei der Reife jcdoch hervorragenden Perithecicn sind kugelig odcr brcit Aaschcn· 
fonnig, habcn cine kurze, dicke MUndung und erreichcn bci cincr I [6hc von 25o-440 /.l 
cincn Durchmcsser von 23o-350 /.l· Die schwarzc, obcn kahlc, undurchsichtigc Wand 
besteht aussen aus dunklen, ziemlich dickwandigen Zellen. Die der Fruchtkorpcr­
basis entspringendcn, meist nicht zahlreichcn Asci haben cinco kurzcn Stiel, sind 
zylinderisch keulig, messen 140 190 X 19-22 JL und habcn cine doppclte, nach 
oben erwas verdickte Membran. Sic enthaltenje acht zylindrische, meist achtzellige, 
bei den Scptcn ticf cingeschnUrtc, hellbraunc, 62-75 x g-12 X grosse Ascosporcn. 
Diesc zcrfallcn Ieicht in die Einzclzcllen, die kurz zylindrisch odcr fast isodiamctrisch 
sind. jedc Zelle ist mit einem Kcimspalt verschcn. Gclegcntlich fehlcn die Septen 
teilwcise, dann sind die Ascosporcn zum Beispiel vicr-..:cllig und die Einzelzcllcn 
sind dann ungefahr doppclt so lang a ls brcit. 

Untcrsuchte Kult:uren: 
CBS 124.66 (= C 16o) und CBS 125.66 (= C 1103), bcidc von Dr. \V. Gams 

(IGcl-Kitzebcrg) aus dcm Erdbodcn isolicrt. 

Von Sporomria subtidnensis konnte das Originalcxcmplar aus dcm Hcrbar des 
botanischen Garte11S in BrUsscl nachuntersucht werden. Dcr in cincm dichten 
Rasco auf cincm StUck Holz wachscnde Pilz ist gut cntwickclt. Die Ascomata, 
Asci und Ascosporcn stimmen vollig mit dcncn dcr oben bcschricbcncn Rcin­
kul t:urcn Ubcrcin. 

Der erst kUr-..:lich von • icot & Rouch ( rg66) als Sporormia perpkxans beschricbene, 
in Frankrcich aus dcm Erdbodcn cines \ Veinbcrges isolicrtc Pilz stcht Sporomria 
.rubticinmsis nahc und wird damit zu vcrcinigcn scin. Wie die ="'achpri.ifung dcr 
T ypuscultur (CBS 155.67) zcigtc habcn die Zcllcn dcr Ascosporen cinco Keimspalt, 
und die derbc, doppelte .\[embran dcr Asci schwillt in Lactophcnol stark auf. 

7· WESTEROYKELI..A DISPERSA (Clum) Ccjp & .\ililko 

P;·cnidioplwra disptrsa Clum in Mycologia 47: goo. 1955· - Prtu.ssia dispersa (Clum) Cain 
in Can. J. Bot. 29: 1645. 1961.- Westtrdyktlw dispma (Cium) Cejp & Milko in Oeskll Mykol. 
r8: 83. 1964. 

Wt.rttrdykella semconovii l'vf.ilko 'in Nov it. syst. Pl. non. vase. rg6s: 124. 1 \)65. 

Auf Hafera~ar bildet diese Art nur wenig Lufunycel und diescs ist locker und 
hell. Dcr tlighche Zuwachs bei 24° C bctrligt jc nach Stamm 2.6-4.5 mm. Die 
mit dcr untern Hlllftc im Nllhrbodcn nistcndcn Ascomata sind kugelig oder ctwas 
abgcflacht, glatt, kahl, schwarz und habcn cinen Durchmcsscr von 18o-6oo /.l· 
lhre Wand besteht aus mehreren Lagen von ab~erundct cckigcn Zcllcn; zuiiusserst 
sind dicse dunkel- und derbwandig, innen sind sre hell und zart. Die unregelmassig 
licgcnd das Inncre crfi.illendcn Asci cntstchen auf ascogcncn Hyphen Uber einer 
Hakenzellc und rcifcn zuerst im Zcntrum. Sic sind kugelig odcr brcit keulig, 
12-17 I' lan~ und 1o-14 /.l breit. l hre Membran ist zart und sic cnthaltcn bis zu 
32 kurz zyhnderische oder wurstchcnf'ormigc, hellbraune, zwei Vakuolen ent· 
haltcnde, 3- 5 /.llange und 2--2.5 /.l breitc Ascosporcn. Tur scltcn kommen grosscre, 
bis zu 10 /.l lange Sporcn vor. 

Die Pyknidicn entstehcn gleichzeitig mit den Ascomata, sind aber oft friihcr reif. 
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Sic sind kugelig oder breit OaschenfOrmig, haben cine helle oder dunkele, im 
Schcitcl von cincm Mil.ndungsporus durchbohrte Wand und ihr Durchmcsser 
betragt 6o- too p. In ihncn cntstchcn an wandstandigen Sporenmutterzcllcn 
ellipsoidische oder eiformige, einzellige, farblose, 3- 4.5 X 1.8~.5 I' grosse Blasto­
sporcn. 

Untersuchte Kulturen: 
CBS 297.56, Typuskultur von Pycnidiophora dispersa. 
ens 390.61, in Cambodja aus dem Erdboden isoliert, von Madame J. icot 

cmpfangcn. 
CBS 319.65, Typuskultur von Westerdykella semeonouii. 
CB ' 156.67, in igeria aus dem Erdboden isoliert, von Dr. S. 0. Alasoadura 

cmpfangcn. 
Die verschiedcncn Stammc wcichcn in ihrcn makroskopischcn :vlcrkmalcn tcil­

wcise voneinander etwas ab, stimmen aber mikroskopisch miteinander Uberein. 
Die Pyknidien habcn tcilwcisc cine helle, teilweise .cine dunkle Wand. Bei einigcn 
Stammen wurden nur sporadisch Ascomata !!'efundcn, dagcgen sehr reichlich die 
Konidienform. ln dcr Typuskultur von Pycmdiophora dispma wurdcn dagcgen fast 
nur J-\scomata gcfunden (vgl. auch Clum, 1955; Cejp & Milko, 1964; Milko, 1965). 

8. Wes-reRDYKELt.A MULTtSPORA (Saito & Minoura) Cejp & Milko 
llnixiofJm multupora Saito & Minoum ;,. J. Ferment. Techno!., Osaka :~6 : 3· 1948. 

PstudaJrOiium multupomm (Saito & M.inoura) Stolk ;,. Antonic van Leeuwenhoek 21 : 71. 
1955. Prtussia multupora (Saito & M.inoura) Cain in Can. J. Bot. 39: 1646. 1961. -
We.rttrdyktlla rrwlti.spora (Saito & Minoum) Ccjp & Milko in Ccska Mykol. 18: 84. •964. -
PJ·cnidiophora multi.spora (Saito & Minoura) Thompson & Uackus in ~{ycologia sS: 654. 1966. 

Auf Hafcragar wilchst dicsc Art bci 24° C ctwas langsamcr als die vorigc und 
die Ascomata bcnotigcn zu ihrer Entwicklung cine lii.ngcrc Zeit. Rcif sind sic kugclig 
oder etwas unregelmli.ssig, glau, schwar.t, mi.indungslos und habcn einen Durch­
mcsscr von $0-360 I'· Die kugcligen oder brcit kculigco Asci haben cine di.irmc 
Mcmbran, s1nd tH6 x 9-15 I' gross und cnthalten 32 kurz zylindcrischc, oft 
etwas gcbo~cnc, hellbraunc, 4-6 X 2.5- 3.5 I' grosse Ascosporen. Gclcgentlich 
enthalten dte Asci wcnigcr >poren und dann sind dicsc teilwcise 8- 10 ll lang, 
schr scltcn 14- 16 I' lang und dann 3-4/l brcit. 

Untersuchtc Kulturcn: 
CBS 391.51 und ens 329.52, beidc aus J apan cmpfangcn, cine von Kominami, 

die andere vom Institut fUr Fermentation in Osaka. Bci beidcn handclt cs sich 
wahrschcinlich urn Typuskulturcn. Ferner konnten in Si.idafrika und :'\igcria aus 
dem Erdboden isolierte tilmme verglichen werden. Bei diesen entwickelten sich 
die Ascomata nur spl!.rlich und warcn grOsstentcils stcril. 

Weswdykella multisporo steh t W. disperso sehr nahe und lli.sst sich cigentlieh nur 
durch die fehlende Pyknidicnform untcrschciden. Die Art wurdc erst kUrzlich von 
Thompson & Backus ( tg66) und bcsondcrs ausftihrlich von Chadcfaud, Pargucy­
Leduc, & Boudin ( 1966) in cntwicklungsgcschichtlicher und morphologischcr 
Hinsicht bcsprochcn. Wic cine l\'achprUfung dcr bctrcffcndcn Kultur zcigtc, habcn 
die lctztgenannten Autorenjedoch mit cincm nur sparlich die Konidicnform bilden­
den Stamm von Westert!Jkella dispersa gcarbeitet. 

Zu Wes/Mdykello zu stellen und moglichcrweise von W. multispora nicht zu unter­
scheiden sind die folgcnden als Preuuw bcschricbenen Artcn: 
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Preu.ssia purpurta Cain in Can. J. Bot. 39: 1647. 1g61; 
Preu.ssia indica (Chatlup. & Das Gupta} Cain ibid.; 
Preu.ssia auranliaca Rai & Tewari in Proc. Indian Acad. Sci. (B) 7: 45· 1g62; 
Preu.ssia globosa Rai & Tewari ibid. 
Von diescn Arten konntc nur von Preu.ssia glabasa cine Typuskultur untersucht 

werden und in diescr war der Pilz stark degcnericrt. Aile nachgeprUften Frucht­
korpcr crwicscn sich a ls stcril. 
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ERKLARUNOI!.N DEll TAI'I!LN 16-18 

TAI'I!L t6 

Fig. 1, ~. PrtuSsia funiculata. - 1. Schniu durch ein Ascoma. - ~. Ascospore. 
Fig. 3, 4· Prtu.s.ria foi.schhakii. - 3· Asci. - + Ascosporen. (Vergr. Ascoma ~6o X , Asci 

und Ascosporcn 1000 X . ) 

Fig. 5, 6. Prtu.ssia isomna. - 5· Asci. - 6. Ascosporensegmente. 
Fig. 7-9· Sporormic amrukms. - 7· Sclmitt durch ein Ascoma. - 8, g. Ascosporen. 
Fig. tO, II. Sporormia uporina, Ascosporen (vom Typwmaterial). 
Fig. 1~. Sporormia subticirunsis, Ascospore. (Vergr. AscorM ~6o x , Asci und Ascosporen 

ca. 1000 x). 

Fig. 13, t+ Sporormia minimD.- 13. Asci.- t+ Mediamchnin durch ein Ascoma. (Vcrgr. 
Ascoma 750 X, Asci a. 1 ooo x ). 
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In the present paper four species arc chosen at random for closer study. 
Mtlastiza rubra is proposed as a new combination, P~ limnaea as a new 

name and species. 

T his is the first instalment of a series intended to acconunodate miscellaneous obser­
vations on Ascomycetes. 

For information concerning or loan of material 1 am greatly indebted to the 
Directors of the following herbaria: 'Botanisch Laboratorium, Afd. Planten­
systematiek', Groningen (GRO}, The Herbarium, Kew (K}, and 'Mus~um National 
d'Histoirc Naturellc, Laboratoirc de Cryptogamic', Paris (PC). 

The material of one of the species dealt with here was found during a collecting 
trip in the northwestern part of India. T his journey was made possible by a grant 
from the 'Netherlands Organization for the Advancement of Pure Research 
(Z.W.O.)'. 

Melastiza rubra (Batra) Maas G. , comb. nou.- Figs. 1~ 

Akuria rubra Batra in Mycologia 52: 526, figs. 1-3. 196o [1961]; apud L. R. Batra&. S. W. T. 
S.·ura in Kansas Univ. Sci. Bull. 44: 135· 1963. - Type locality: I ndia, Uttar Pradesh, 
:Mussoorie. 

Apothccia gregarious, up to 25 nun across, discoid, centrally attached. Disc 
orbicular, scarlet. Receptaculum covered with minute hairs, orange-red except a t 
the margin which is brown. Hairs scattered over the surface and faintly coloured, 
more densely clustered and dark brown towards the margin, sometimes arranged 
in streaks. Excipulum made u~ of textura angularis, the outer cells of which have 
moderately thickened, yellowtSh cell walls. Hairs arising from the outer cells 
(Figs. 1-3), up to 70 p. long, 7-10 I' wide, flexuous or curved, unbranched, septate, 
moderately thick-walled, with blunt apex, yellowish except towards the marWn 
of the apothecium where they are yellow-brown. Asci 225-245 X 11- 12 ~-'• cylm­
drical, 8-sporcd, not stained in Melzer's rcascnt (Fig. 4) . Spores (measured without 
ornamentation) 12.5- 14.3 X 6.7- 7.4 p, clbpsoid, heavily ornamented, colourless, 
with two large oil drops; ornamentation consisting of a strongly raised reticulum, 
which at the poles may reach a height of 2. 7- 4 J.L (Fig. 5). Paraphyses 2- 2.5 I' wide 
below, septate, filled with orange granules, the apex swollen up to 5~ I' (Fig. 6). 

HABITAT.-On bare loamy soil of road-side, exposed, 2000 m alt. 
MATERIAL EXMliNEO.- l NDIA: Uttar P radesh, Mussoorie, near Charleville, 

13 Sept. 1g64, R. A. Maa.s Gusteranus 14519 (L). 
417 
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The characters indicated above cleary identify this species as a member of 
MtlastiJ:;a. Melasti.<.a is a small genus, but a growing one and the distinction of iu 
species may cause difficulties. The following key is mainly based on Lhe data taken 
from literature (Graddon, 1961: 6og, fig. 3a; LeGal 1947: fig. 52 and 1958: 151, 
152, fig.). 

KJ!y TO T H E SPECIES RBCOONIZ£0 IN MELASTIZA 

1. Ornamentation of the spores consisting of coorsc warts, with a low and often very incom­
plete reticulum between the warts. 
2. Spores up to 21 p long (measured without ornamentation). 

3· Spores 6-9 p broad . . . . . . . . . . . . . . . . . . M. gulttii Lc Gal 
3· Spores 9.5- 12.5 p broad . . . . . . . .. . . .. M. bouditri {HOhn.) Lc Gal 

2. Spores 23~8 p long (measured without ornamentation). . . . M. sroliCJJ Graddon 
1. Ornamentation of the spores consisting of a conspicuous reticulum. 

+ Spores under 15 p long, reticulum strongly raised (Fig. 5) . M. rubra (Batra) Maas G. 
+ Spores over 15 I' long, reticulum low (Fig. 7) . . M. eluutri (W. G. Smith) Boud. 

Batra (I.e.) recorded the spores as "( 18-)24-26(~8) X 1o-13 Jl. rcticulis 
inclusis . .. " This is an unusual and unfortunate way of measuring the spores 
considering that the ornamentation forms no part of the spore-body proper. However, 
from his drawings it is possible to estimate the spore size as approximately 11- 12 x 
6.5 Jl.• which is well in agreement with the roeasureroentll given above. 

Denison (1g63: 109) recorded a find of what he called Aleuria rubra from Costa 
Rica. It is not clear from his description, which Lacks information about the surface 
of the receptacle, whether his specimens are actually referable to Melastita. However, 
to judge from the spores illustrated in his Fig. g, it seems safe to conclude that at 
all eventll his material is not conspecific with M . rubra. 

Very likely the size of the spores and their ornamentation are not the only features 
by which the species can be told. The colour of the disk and the cxcipular hairs, 
as indicated by Graddon, may well prove useful as differential characters. 

0M.BROPHILA VIOLACE.A Fr.- Figs. 8-13 

P~ claws var. uiolascms Alb. & Schw. , Consp. Fu.ng. 3o6. 18o5; ex Pen., Mycol. cur· 
1 : 322. 1822; Fr., Syat. mycol. 2 : 138. 1822. - Ombrophila uiolacta Fr., Summa Vcg. Scand. 
357· 1849. - Type locality: Germany, Obcrlau.sitz, 'Mobolzcr Haidc' and 'SchOpswiescn'. 

Apothccium up to 4 mm across, at first stipitate, but stipe becoming less apparent 
with age, fina lly disappearing and receptaculum centrally attached to the sub­
Stratum. Disc lilaceous to violaceous, becomin~ vaulted and wrinkled with age, 
which makes the fungus resemble a Trtr114lla Fig. 8). Receptaculum glabrous, 
concolorous with the disc or paler to whitish. F esh soft, aqueous-gelatinous, made 
up of loosely interwoven hyphae (Fig. g) ; hyphae anastomosing, branched, septate, 
narrow, 4-6 Jl. \vide, thin-walled, embedded in a gelatinous matrix, more closely 
spaced toward the excipulum. Excipulum made up of closely coherent, very Large 
and inflated hyphae, measuring ~oo X ~4 Jl., which are thin-walled, and 
parallel to the surface (Fig. 10). Asci So-go X 6-8 Jl., 8-spored, the pore blue in 
Melzer's reagent (Fig. 11 ). Spores g.o-10.7 X 4.2- 5.4 Jl., obliquely !-seriate in the 
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Figs. 1- 6. lvftlrut~a rubra. - 1. Excipular cclb and dark hairs near margin, X 400. -
2. Excipular cells and hairs farther down the rcccpraclc, X 400. - 3· Excipular cell, and 
hairs as they appear in the greater part of the receptacle, X 400. - 4· A.5cus, X 6oo. -
5· Immature and mature spores, X 1400. - 6. Paraphysis, X 6oo. (MtUZ.S Ceesteranus 145191 L) 

Fig. 7· Mtl.a.st~a chattri. Two mature spores, X 1400. (Dutch material, L) 
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ascus, ellipsoid-fusiform, 1-celled, smooth, colourless, with two oil drops (Fig. 12). 
Paraphyses 1- 1.5 p. wide, unbranched (?), filled with oily matter, 1.8-3.0 p. wide 
above (Fig. 13). 

HABITAT.-On decayed wood, bark, and vegetable debris in Alnetum. 
MATERIAL EXAMINED.-NETHERLANOS: Noord - Holland, 's-Graveland, 

'Schacp en Burgh', 8 & 9 ov. 1965, ]. Daams (L); Konenhoef, 12 Nov. 1965, 
]. Daams (L). 

Ombrophila vio/acea is a small and inconspicuous species that grows in damp, 
uninviting places. It is reputed to be rare, but once its environmental requirements 
are understood it may well prove to be "per totum territorium frequens" (Velenov!ky, 
1934: 100). 

von Hohnel (1918a: 350; 1918b: 584) and Seaver ( 1951; 232) have dealt at 
some length with the confusion concerning the author's citation of the present 
species and its alleged relation to some other species. I need not enlarge further 
upon this point. 

Collections and good descriptions of the species seem to be equally rare. The 
only good description of recent date that I know of has been published by Dennis 
(1956: 163), but one would have welcomed a figure. The chief purpose of the 
present note is to provide such one figure. 

Oudcmans (1go2: 686) recorded Ombrophila 11iolacea from Valkenburg (prov. 
Limburg), collected by J. Rick S.j., October 1900, on decayed wood of Salix. 
The record lacks a description but Rick's collection is still in existence (herb. 
Oudemans, GRO). Although it is in poor condition and probably immature, some 
of its features seem to indicate that Oudemans identified the material correctly. 
In my opinion, however, it is too unsatisfactory to be used for further reference. 

A species that on account of its violaceous colour might be taken to be related 
is Ombrophila palumbina Malen~on ( 1927: 98, fig. 3, pl. 6 figs. 11-13). However, 
the similarity is only superficial for it differs from 0. violacea in that the ascus pore 
remains unstained in iodine and the spores are said to be "sans globules internes." 
Very probably the species is not even congeneric. 

PezJZA ~HRACLNA Cooke-Figs. 14, 15 

Bulgaria carhonaria Fuck., Fungi rhen., o. ••37· 1865. - Plicaria carhonaria (Fuck.) Fuck. 
in Jb. nassau. Ver. Naturk. 23- 24: 326, pl. 4 fig. 35· 1870. - Pa.Wz (Hurnaria) antltroana 
Cooke, Mycogr. 235, pl. 111 fig. 3g6. 1878 (name change); not Pa.~a carhonaria Alb. & Schw. 
ex Pcrs., Mycol. europ. 1 : 228. 1822. - Barlaea anthroana (Cooke) Rehm in KryptFI. Deutsch I., 
Zwcite Auf!., 1(3): 934· 18g4; Sacc., Syll. Fung. 11 : 3g6. 18g5.- Type collection: Fuekel, 
Fungi rhcn., No. 1137 (K) . 

Plicaria lrtUh;urpa var. muricata Grelet in Bull. Soc. bot. Centre-Ouest 44· 1937 (not validly 
published, lacking a Latin description). - Gaiactinia muricaJa (Grelet) Le Gal in Bull. Soc. 
mycol. Fr. 78: 212. 1g62 (not validly published). - Type locality: France, surroundings of 
Savigne. 

MIMPPWBD N.utE: P/icaria anlhracina (Cooke) Boud., Hist. Class. Discomyc. Eur. 50. 1907; 
Icon. mycol., Livr. 19, No. provis. 371. 1go8 (= 2 : pl. 307; 4: 170). 

Cupulis lato-obconkis turbin.atisve, substipatis, 1-2"' latis, extus pulveraceis, fuscis; disco 
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Figs. 8-r3. Ombrophila uiolaeta. - 8. Two apothecia, the smaller one in section, x 5· -
g. Hyphae of the ncsh, branched in every direction, loosely interwoven, and embedded in 
gclatina, X Goo. - ro. Hyphae of the cxcipulum, predominantly longitudinal, coherent, 
not embedded in a gelatinous matrix, on the left passing into hyphae of the nesh, X Goo. -
r 1. Asci, X 1400. - r~. Spores, X 1400. - 13. Paraphysis, X 1400. (Netherlands, 's-Grave­
land, collection of 8 Nov., L) 
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plano, nitido, atro-fusco, gelatinoso-elastico, margine clevato; ascis cylindracciJI, stipatis, 
amplis, 8 sporis; sporidiis globosis, hyalinis, pa.raphysibus mixtis. 

In carbonariis humidis, rariMimc. Autumno. In sylva Hostrichicnsi. 

The above is the original description which accompanied Fuckel's exsiccate. 
It was in its essentials copied by Cooke, but this author after having studied his 
copy of the e.xsiccate added a few characteristic details from his own observation. 
To Cooke's description the following observations may be added, which I made 
on the copy of Fuckel's exsiccate preserved at Kew:-

Asci (Fig. 14) operculate, 236-245 X 18-20 fJ, the apex blue in Melzer's reagent. 
Spores {Fig. 15) •-seriate or zig-.tag in the ascus, 11.2- 15 fJ in diameter, colourless, 
ornamentrd with blunt spines. Paraphyses about 3 It wide, colourless, tips united 
by a yellow-brown mucus. 

Plican'a lrachycarpa var. muricala Grelet has been understood as a fungus, of which 
the spores arc ornamented with fairly slender spines. At least the spores were so 
pictured by Le Gal ( 1947: fig. 8E) and Dennis ( tg6o: pl. IT fig. D, spore on the 
left). This is all that can be said of Grelet's variety, for it appears that no material 
of the two syntypes mentioned by Grelet (collected 8 July 1914 and 24 July 1930) 
can be located in the herbarium at Paris. A specimen collected by someone else 
at a later date ( 1939) and annotated by Grelet with the words "caraeteres miero­
scopiques de Ia var. muricata," proved on re-examination to be the common Pe~ka 
trachycarpa Currey. I Iowever, taking into account that there is full agreement of 
Grelet's description with what is now known of the type of P. anlhrtu:ina, Plicaria 
trachycarpa var. muricala is here reduced to synonymy. 

Re-examination of the collection, which served Boudier for the illustration of 
his ' Plica ria anthracina', showed that this fungus bears no relation to Pt~ka anthracina. 
The asci are 8-spored a nd do not stain blue in Melzer's reagent. The spores (Fig. 16) 
arc spherical, 7.6-8.5 IL diameter, colourless, and ornamented with low, sometimes 
stellate warts, very different from the ornamentation of the spores of P~ka anlhracina. 
The material seems best referable to Svrttkia, a genus recently proposed by Kubicka 
( 1960: 214), but the litcrallrre has not been sufficiently searched to know whether 
there exists a specific description tha t would cover Boudicr's collection. 

Peziza liJ:nnaea Maas G ., nom. el sp. nov. !_Figs. 17, 18 
Colactinio cnstotua var. limosa Grclct in Bul l. Soc. bot. Centre-Ouest 166. 1936 (not validly 

published, lacking a Latin description). - Colaainia limosa (Grelet) Le Gal & Romagnesi 
in Revue Mycol. 4: 176. 1939 (not validly published). - Pu.il.a limoso (Crclct) 1\'annfc:ldt 
in Lundell & Nannfcldt, Fungi cxs. suec., praes. uJ>$31., Fasc. 19~0: 46. 19-1-1 (not vaJjdJy 
publiJ!hcd); not Puil.a limosa Spreng., Syst. Vcg., ed. 16, 4(2): 335· 1827. Type: "Calactinio 
ca.slollco (Qul!let) Boud. var. limosa var. nov. (crossed out and rewritten: limoso (Grelet) Le 
Gal ct Romngnesil I (purpurco-brunnca - mycclio floccoso candido iruidens) I Sur le bord 
vascux d'un fossc, dans Ia prairie de Savigne (en face de ... (illcgiblel), lc 2 octobrc 1914" (PC). 

I Etymology: ).IJLV!li~. or or from tbc marsh. 
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Figs. 14, 15. Pu:iJ.a anlhraeina. - Ascw with immature spores, X 400· - Two spores, 
the lower one presumably being the older, x 1400. (K) 

Fig. 16. Plicaria anlhracina sensu Boud. - Spore, X 1400. ( icc, leg. j. B. Barta, herb. 
Boudier, PC) 

Fig. 17. Galactinia UJ.SituUa var. lim.osa. - Three spores, X 1400. (Type, PC) 
Fig. 18. Pu:iJ.a limruua. - Three spores, X 1400. (Dutch material, L) 

Receptaculum sessile, coneavum, initio vix eupulatum, dein expansum et interdum 
lobatum, 5- 15 mm latum, fcre hymcnio concolor sed saepc tomcnto crasso albo obtectum, 
margine leviter pruinoso c:xcepto. Hymenium obscure purpuraceo-rufo-umbrinum. Asci 
cylindracci, ad basin parum attcnuati, octospori, 355-425 x 17-22 ''• apice iodo ope 
cocrulcseentes. Paraphyses simpl ices vel ad bru~in extremam solum divisae, septatae, apice 
vix incrassato 7-10 ' '• interdum partibw supcrioribw subfulvac. Sporae ellipsoidcac, initio 
laeves ct hyalinae, dein verrucosae atque aetate fulvesccn tes, vulgo 2 gunulis imparilibw 
praeditae, interdum l·guttatae, rariw 3-guttatae, 18-20 x 10- 11 I'· 

The above is the Latin translation of Grelet's description. l f only Grelet had 
copied the few Latin words from his label, these would have validated his publication. 
As it is, Article 36 of the I nternational Code ( 196 1) dictates that Galactinia castanea 
var. limosa was not validly published . 

Pe(;i(.a limnaea is not rare in the Netherlands, where it shows greater variability 
than has been indicated by Grelet, and therefore it would seem a suitable occasion 
to redescribe the species as it presents itself in this country. It will be seen that the 
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spores in the indigenous material (Fig. 18) have a different ratio of length and 
breadth from that shown in some of the spores of the type (Fig. 17) . It should be 
realized, however, that the latter in ail probability are not mature. Most Diseo­
mycctcs on drying expel their ripe spores first, and the remaining immature ones 
possibly fail to regain their original shape when soaked in an alkaline solution. 
The spores of the type were found to measure 19·7~1.5 X (g-} t0.3- 10.7 p.. 

Receptacle sessile on a small base or with a very shon stalk, up to 45 mm diameter, 
variable as to the nature of its surface and its colour: glabrous or finely tomcntose 
below, furfuraceous to verrucose towards the margin; ochraceous yellow-brown, 
brown, olive brown, chocolate brown or dingy purplish-brown, the margin often 
purplish-brown; the base covered with a whitish or dingy yellowish tomentum. 
Flesh brownish. Hymcnium often with an olive green bloom when young, soon 
passing into purplish-brown to dark purplish-brown, nearly black-brown in old 
specimens. Asci 27o-4oo X 11 - 18 p., the apex blued in Melzer's reagent (this 
reaction failed to show up in the type material, probably because it had been 
poisoned). Spores ( 15-) 17.9- 22-4 X (8-}g-to. 7 p., with 2 equally large oil drops, 
or 1 large and 1 small drop; the ornamentation consisting of fairly low, irregularly 
shaped and often curved warts, which either have tapering spurs or become inter­
connected by sinuous lines or ridges, without a network bcmg formed (Fis-. 18) . 
Paraphyses 3- 5 p. wide, colourless, gradually widened to a clavate apex, b-9 p., 
with yellowish contents. 

On damp mud in swampy, well-wooded areas, and in muddy banks in deep shade. 
MATERIAL I::XAMIN£0. - NETH ERLANDS: 
Overijscl , Dcnckamp, Borchbos, 14 Oct. 1~61, C. Bas 2508 (L). · 
Gcldcrland, Baak, 6 Sept. 1953, H. S. C. Hutjsman (L); 's-Heerenberg, Bijvank, 

6 Sept. 1953, H. S.C. Huijsman (L}; Elten - Stokkum, 8July 1952, H. S.C. Huijsman 
(L); Vorden, 29 Sept. 1957, E. Kits van Waveren (L). 

Utrecht, Oud-Loosdrecht, 17 Oct. 1963, ]. Daams (L}. 
Zuid-Holland, Ocgstgeest, 28 Aug. 1961 , M.A. bonk (L). 
Noord-Brabant, Srrijbeek, Goudbergven, 15 July 1959, P. B. Jansen (L); 

18 Aug. 1959, R. A. Maas Geesteranus 1 2~17 (L) ; Zundert, Krochtcn, 28 June 1955, 
R. A. Maas Geesteranu.s 10416 (L ); 27 J uly 1955, C. Bas 791, 792 (L). 

Moller ( 1958: 108) reported the occurrence of the present species in the Facrocs, 
where it was found to grow under conditions that do not seem panicularly wet. 
The climate in these islands; however, is more humid than in The Netherlands, 
whilst their mean temperature in the warmest month, July, is many degrees lower 
than in this country. 

DENISON, W. C . (1g63). A preliminary study of the operculate cup-fungi of Costa Rica.. 
In Revta Bioi. trop. u : 99-129. 

DENNIS, R. W. G. ( 1956). A revision of the British Helotiaceae in the herbarium of the Royal 
Botanic Gardens, Kew, with notes on related European species. In M yeol. Pap. No. 62. 

-- (196o). British cup fungi and their alliC$. London. 
GRAOOON, W. D. (1961). British records 6o. Mtlost~ uctiea sp. nov. In Trans. Brit. myeol. 

Soc. •4: 6og, fig. 3a. 
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NOTES ON SOME DUTCH CLADONIAE (LICHENES) 

E. H ENNIPMAN 

Rijksherbarium, Leitk11 

Cladonia crispata (Aeh.) Flot. var. subcrispata llennipm., var. nov. is 
descrilx:d, which shows Lhc P + reaction. Cladonia subrangiformis Snndst. is 
reduced to a varietal state under C. furcala, and C. dtlicata (Ehrh.) Florke 
var. subsquamosa Nyl. ex Leight. is transferred to C. squamosa (Scop.) lloffm. 

as C. squamosa var. allosquamosa Hennipm., nom. nov. 

While studying the species of Cladonia represented in the 'Rijkshcrbarium', some 
collections were found, which showed sufficient noteworthy or aberrant features 
as to justify the following remarks. 

CLAOONIA CRtSPATA (Ach.) Flot. 
var. s ubcrispata 1-lennipm., var. nov. 

A forma typica, cui morphologice congrua, paraphcn)•lcndiamino colore rubescente 
diversa, ut videtur, acidum fumarprotocetraricum continens. 

Netherlands (prov. Drente), Dwingelo, 1 Aug. 1941, R. A. Maas Cusuranw 1460 (type, L). 

Cladonia crispala is a member of the subsection Chasmariae in the subgenus Cenomyce. 
In this subsection Dahl ( 1952: 125) proposed two new series, scr. Furcalae E. Dahl 
and ser. Squamosae E. Dahl (neither of which were validly published), which he 
based on different morphological and chemical properties. According to him, 
the lichen substances thamnolic acid and squamatic acid would be characteristic 
of scr. Squamosae, whereas atronoric acid and fumarprotocctraric acid would be 
so of ser. Furcatae. llowever, des Abbayes ( 1963: 218) described from Vietnam 
a C/adonia tixieri, which is obviously related to C. squamosa (Scop.) Hoffm., but 
turns reddish with P. 

The unmistakable P + reaction of the present variety, var. Sllbcrispata, indicating 
the presence of the depsidon fumarprotocetraric acid, shows that Cladonia lixieri 
is not an isolated ease. Variety subcrispata may be expected to give difficulties in 
its distinction from certain forms of Cladonia fu rcata (Huds.) Schrad. 

CLAOONIA FURCATA (Huds.) Schrad. 
var. s ubrangiformis (Sandst.) Hennipm., comb. nov. 

Cladonia subrangiformis Sandst. in Abh. naturw. Yer. Bremen 25 : 165. 1922 
(basionym.) - Cladoniafurcala (Huds.) Schrad. m. subrangiformis (Sands!. ) Schade 
in Nova Hedwigia 1 1 : 293· 1966. 

C/adonia Jurcala can be demonstrated to possess a number of different chemical 
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constituents. It is proposed to treat the specimens that turn reddish with P and 
yellow with K, signifying the presence of fumarprotocetraric acid and atronoric 
acid respectively, as a separate variety. The present variety is a case in point. 

Des Abbaycs ( 1937: 16o) already regarded Sandstede's species as an infraspccific 
taxon under C. Jurco/4 (" .. . , il ne constitue rigoureuscment qu'une bonne vari~t~ 
de Cl. furcoto." ), but failed to make a new combination. I agree with Schade 
( 1966: 304) that the characters of the cortex have no specific value. 

The variety occurs on calcareous soil in open vegetations. 

CLAOONlA SQ.UAMOSA (Scop.) Hoffm. 
var. allosquamosa Hennipm., nom. no11. 

Clodonia delicoto (Ehrh.) FIOrke var. subsquomosa Nyl. in Flora 24: 421. 1866 
(nomen nudum) ; ex Leight., Lichen-Fl. Great Brit. 59· 1871. - Cladonia subsquomosa 
(Nyl. ex Leight.) Nyl. ex Cromb. in J. Linn. Soc. {Bot .. ) 17: 56o. 188o; not Cladonia 
subsquomQsa Krempclh., Lich. Bras. Warm. 2. 1873; not C/adonia squamosa (Scop.) 
Hoffm. var. subsquomoso Nyl. ex Vain. in Meddn Soc. fauna Flora fenn. 6: 113. 188 1. 

This variety contains thamnolic acid that gives positive reactions in the presence 
of both P and K. 
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ON THE GROWTH RATE OF THE FOLIICOLOUS LICHEN 
STRIGULA ELEGANS 

B. E. E. DE WtLDE-DUYFJI!S 

Uiden 

The diamctrnl growth rate of the foliicolous lichen Strigula tltgans (Fee) 
Mull. 1\J'g. , measured under natural conditions in the African tropical 
rainforest, h:u been established to amount to (o. 7- )3-3.6(--a) mm annually. 
As compared to the diametrnl growth rate of lichens from temperate 
regions, which arc reputed to be slow growen, there is no c:sscntial 

difference. 

I n 1g64, while working in the Laboratory of Hydrobiology ncar Yaounde, 
Camcrouns, 1 had the opportunity of studying the growth rate of the fungus com­
ponent of Striguw ekgans (F~) MULl. Arg. Besides, I did some observations on the 
growth rate of the lichen thallus under natural conditions. These conditions were 
prevalent in a certain part of the rainforest close to the laboratory, where the leaves 
of the undcrscrub were covered with the present species. 

Strigula ekgans is a foliicolous subcuticular lichen commonly found in all tropical 
regions on leaves of various, mostly Dicotyledonous, shrubs. With some experience 
it is easily recognized among other foliicolous lichens by the pale or bright green, 
irregularly circular or asteroid blotches of up to c. 10 mm across, generally set with 
minute blackish spots, which arc pycnidia or perithccia. It is not too difficult to 
identify the species with certainty by microscopically examining the paraphyses 
and ascospores in the perithccium. An extensive description of the species has been 
given by Santcsson (1952: 16o-174). 

The observations were made in order to find out whether this tropical lichen 
has a faster growth rate than slow-growing temperate species, of which the fungus 
components are such slow growers in the laboratory, and whether, consequently, 
the fungus component of foliicolous lichens may be more suitable for physiological 
experiments. 

There exists an extensive literature on the growth rate of temperate lichens, 
for the consultation of which the reader is referred to the bibliography. Unfortunately 
the available data are not fully comparable as the species are different in each 
case, while the way in which the growth rate is expressed is not homogeneous. 
Moreover, the climatic conditions (particularly humidity and temperature), as 
well as substrate and the age of the thallus, all of which are of great influence, 
appear to have been very different in the circumstances in which the various 
authors worked. Apart from all this, however, it may be summarized that the 
diametral growth rate of the thallus-which is the way in which the growth is 
most commonly expressed in literature-in temperate foliaceous and crustaceous 
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lichens roughly varies between 0.5-10 mm per year; the growth may be as li nle 
as 0.25-<1. 7 mm per year in Rhi<.ocarpon geographicum, or as much as 2o-30 mm in 
certain species of Pam1elia and Peltigera. 

My own observations were made during the second rainy season of the year, 
namely from August till ovember. Relative humidity in the forest was not measured, 
but may be taken to be fairly high. The forest was as a rule moistened daily by a 
shower, while the humidity readings of the meteorological service at Yaounde 
during these months ranged from a daily minimum of c. 65 % to a daily maximum 
of c. 97 %. The altitude of Yaounde is c. 700 m, while the temperature, registered 
by a maximum-minimum thermometer placed among the leaves, was found to 
vary from 15- 19° C (a t night) to 24- 31° C (during daytime). 

As suitable leaves for carrying out the experiment the more or less coriaceous 
leaves of Acanthus montanus (Acanthaceae) and Chaetacme microcarpa ( Ulmaceae) were 
chosen that had recently developed to mature size and were colonized with young 
thalli of c. 0. 1- 1 mm across. Enlarged and accurate drawings were made of the 
shape and nervation of three leaves of Acanthus and one leave of Cltaetacme, while 
the position of each of the numerous young thalli was accurately marked and 
numbered. The approximate sizes of the thalli were measured with the aid of a 
hand-lens. Three months later each thallus was measured again. Thus, the growth 
of 232 thalli during a period of three months was established. The data given in 
the table below show minimum, average, and maximum growth respectively of 
each group of thalli on the leaves studied converted into values for a period of 
one year. 

Host 

Acanlhus I I 
Acanthus II 
Acanllw.r Ill 
Chotlocmt 

I 

MEAsURED AND CALCULATIID VALUES 01' THALLUS OROWnl IN 

SnuouLA tLEOru'iS 

Number of thalli Oiamctral thallus growth Diamctral thallus 
growth convc:r1cd per leaf values as actually measured into 1 year values 

5 1 (0.2-)1.1(-2.4) mm/ 110 da~ (o. 7-)3.6(-8) mm 
70 (0.4-)0.7(- J.o) mm/86 days (1.7- )3(-p ) mm 
49 (0.2- )0.7(- 1.1 ) mm/85 days (o.g-)3(- 4.7) mm 
62 (0.2-) 1.0(-2.1 ) mm/ lo8 days (0.7-l3·4(- 7.1 ) mm 

After three months most thalli, all of which were sterile when measured for the 
first time, had developed one to several ( 1- 10) pycnidia and/or (o-3) perithccia. 

lt is a well known fact tl1at the growth of any organism, ploned in a system of 
co-ordinates, is represented by a curved line, the slope of which tends to diminish 
with time. Therefore the extrapolation of the values in the case of Strigula ekgans 
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contains an element of incertitude, if not inaccuracy. On the other hand, the 
calculated values agree quite well wi th those found in nature. The maxim um size 
of the thalli of Strigula elegans was found to range from 2 to 5(- •o) mm (own 
observations, and Santesson, 1952: 162) . Assuming that (i) the approximate lifetime 
of Dicotyledonous leaves in the tropics is about 13-14 months ( Richards, 1957: 193) , 
and (ii) the first visible thalli appear on leaves c. 2 months old, there is one year 
left for the lichen to grow and produce pcrithecia. Apparently, the ma:ot im um size 
observed in nature and the calculated growth arc well in accordance with each other. 

The conclusion that can be d rawn from the foregoing is that the growth rate 
of the tropical foli icolous lichen Strigula ~legan.r docs not differ markedly from that 
of temperate lichens generally. 

Thanks are d ue to the Director of the Forestry Department (Service des Eaux 
et Forct.S) in the Camcrouns, and to Prof. Dr. A. Quispcl and Dr. R. A. Maas 
Geestcranus (Lcidcn) for assistance on various pointS. 
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REVIEWS 

WANe, C. J. K., Fungi of pulp and paper in New rork. (Technical Publication No. 87 
of the State University College of Forestry at Syracuse University). Pp. 1 15, 
88 te.xt-figures, 16 text-plates. Price S 1. 75· 

During the manufacture of paper living organisms may be the cause of undesirable 
slime deposits (consistjng of bacterial colonies and fungus hyphae) in the machines. 
An extensive literature on this subject has accumulated and many of these fungus 
species have been isolated and described. The aim of Mrs. Wang's investigation is 
not only to determine the species and their frequency in pulp and paper mills in 
New York State, but also to provide a compendium describing and illustrating the 
fungus species in order to facilitate their recognition by workers in this field of 
microbiology and mycology. 

Following a "Review of Literature" and a chapter on ".\ofaterials and Methods" 
there is a chapter entitled "Results and discussion". The bulk of the contents, 
however, consists of the isolated species: Phycomycetes (8 species), Ascomycetes (6), 
Basidiomycetes (8), Fungi imperfecti (86), and Actinomycetes (7). Of each species 
at least one and very often many cu ltures were studied. The descriptions of the 
colonies are clear and in conjunction with the illustrations they should enable future 
workers to recognize the species described. To this Penicillium forms an exception 
since no descriptions and illustrations of this genus are given; Raper & Thorn's 
manual on the genus is referred to. With a few exceptions the photographs reproduced 
on the text-plates arc of cultures on plates. A lengthy bibliography is added. 

As is becoming more and more usual in North American monographs treatment 
of separate species Lacks any references to descriptions and illustrations by other 
authors although these are widely found in the literature. In so far as these 
contain supplementary details and additional figures they may be of importance in 
furthering understanding of the taxa. 

This 'Flora' will undoubtedly prove very useful since within recent times no other 
so comprehensive a survey on the subject has been published. 

M.A. DoNK 

.\of. F. MAoEuN (Ed.). Tlu Fungus Spore. Proceedings of the 18th symposium of the 
Colston Research Society (Bristol, 1966) (Butterworths, London, 1g66). Pp. 338, 
illustrated. Price £ 6.-.-. 

The part played by fungus spores in the variation, dispersal and survival of fungi 
is of major significance not only for mycologists, but a lso for physiologists, systematists, 
biochemists, cystologists, geneticists, and plant pathologists. It was therefore a n 
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excellent idea to bring a group of scientists together in the above-mentioned sympo­
sium to elucidate the various aspects of spores and phenomena related to them. 

The proceedings of the symposium contain 24 articles; these C"an be divided 
roughly into four groups. Leaving out of consideration the introductory article the 
four groups are as follows: 

1 . Initiation and structure of spores. The first article of the six in this group deals 
in a general way with the genesis of spores of higher fungi and furnishes an 
excellent outline of the subject. This article is of special interest to the sySlematists. 
T he other articles refer to research on species or small systematic groups, belonging 
for the most pan to the Phycomycetes. It is striking that the electron microscope 
is becoming increasingly imponam in morphological and struclUral studies. 

2. Liberation and dispersal of spores. The main aniclc of the four under this heading 
deals with the violent discharge of spon.-s. The explosive ascus, the ballisto­
spore and discharge in conidial fungi, including the Phycomycetes, arc treated. 
The other articles deal with air and water dispersal, with special reference to funig 
of economic importance. 

3· .1\[orphology, physiology and biochemistry of spore germination. No l es.~ than 
nine articles arc devoted to this topic. Two of the articles refer to morphological 
and anatomical changes during germination and to the assessment of germination. 
The other articles treat of the orientation of zoospores and germ tubes, chemical 
factors in the germination of the spores of Basidiomycetes, respiration and spore 
germination, biosyn thetic processes in germinating spores, types of dormancy as 
represented by conidia and ascospores of Neurospora, the effects of sterols and 
light on the production and germination of Phytophthora spores, and the gcnnina­
tion ;, uitro of conidia of powdery mildew fungi. The articles of this group contain 
a considerable amount of very interesting and entirely new information. It is 
evident that fungus spores offer an excellent medium for physiological and bio­
chemical studies. 

4· Applied aspects. T he first two articles of this group discuss the interaction of spores 
with fungicides; they arc closely related to the preceding group. The following two 
articles deal with epidemiological aspects of spores and treat of spores as propagules 
of (plant) disease as well as spores in allergies and mycoses of men and animals. 

As already indicated, this publication has a wide scope and gives an excellent 
survey of many aspects of the fungus spore. It must be admitted, however, that 
one important aspect has been omittc:d: the significance of the fungus spore in taxon­
omy. Furthermore it should be borne in mind that as this publication presents the 
proceedings of a symposium it docs not cover adequately every detail of the various 
subjects treated. evcrthcless the book is strongly to be recommended. The layout 
is very good and the numerous figures, which arc clearly printed, arc clear and 
instructive. 

A.j. P. OoRT 
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N.B.-Of !he "Cheek list of European hymenomycetous Heterobasidiae", Pages 15 HZ07 are 
indexed on Pages 303-335; other names included in !he ,Alphabetical inde."" on Pages 303-335 
are a lso not indexed below. 

Abies246 
Acalypha87 
Acanthus 430; montanus 430 
Aehroomyces 2o8, 210, 212, 213, 237; 

d isciformis 2o8, 209; tumidus 2o8 
Acrostalagmus murinus 212 
Agaricum Auricula forma 2 15 
Agaricus 75, 76, 261; §Agaricus 76; § Conio­

agaricus 75i celidotus 75i cpipastus 75i 
exills 74• 75,77*; funebris 364; latericolor 
75i mesentericus violacci coloris 252; 
murinaceus ,6, n•; myriostictus 75i 
subcitrinus 75 

Aglaolhccium saxicola 4 
Agyrium nigricans 209; nigricans a. minus 

209 
Aleuria rubra 4 17, 418 
Alternaria 47, 50, 57i fumaginoides 52, 53, 

56, s8; hominis 52, 56; polymorpha 52, 
53.57 

Amauroderma 383, 385, s86; angustum 
383; asperulatum 382; coffcatum 383; 
Oaviporum 383, 3~: infulgcns 383; 
rugosum383 

Andromeda ligustrina 284-286; polifolia 
284 

Androsaceus kroumirensis 1 16 
Anixiopsis mulLispora •P3 
Antrodia 337, 339i albida 339i betero­

morpba 339i mallcola 339i ramenta­
cea 339i seri.alis 340i serpens 340; 
sinuosa 340; stercoides 338; variJfonnis 
340 

Aphelaria 241,345, 346; amboincnsis 346 
Aposphacria consors 52, 57; fibricola 52; 

g lomcmta 52, 
Arcticomyces 281, 287 
Arctostaphylos alpina 281; pungcns 286; 

uva-ursi 286 
Arctous a lpina 281 
Areca macrocalyx 346, 34-B 
Aristotcl ia 363 
Armilla.riella distans 102 
Arrhytidia 26g; involuta 26g, 270 

435 

Ascochyta 47i destructiva 57i gossypii ¥!; 
trnchclospermi 52, 57, 58 

Asparagus 212 
Aspergillus 392 
Atracticlla 209 
Auricularia 209, 210, 345i adnata 210; 

auricula-judae 216: mesenterica 21 o, 252; 
ornata 210; peltata 210; pusio 210 

Avcna409 
Azalea 28 1; indica 282, 284; obtusa 284; 

pontica 282, 283 

Barlaca anlhracina 420 
Basidiodendron 236, 237 
Betula 2o8, 224, 275; alba 224 
Bolctcllus obscurecoccincus 375 •, 376 
Boletus 368; alliaceus 370; sanguinolentus 

341; superficial is 343; versicolor var. 376 
Bonia 222; pap)•rina 222 
Botryobasidium 257, 258 
Botryohypochnus 257 
Bourdotia 236, 237 
Brassica 2 12 
Broehospora 407 
Bulgaria 23 1; carbonaria 420; inquinans 

23 1; pum 230, 231 

Callorin 279; deliquescens 279 
Caloccra 265, 266; brefeldii 265; cavarac 

265; cincta 265, 266; cornea 236, 265, 
266; cornea var. subsimplex 266, 267; 
cornea f. p11lmatn 266; fasc.iculata 266; 
fasciculata f. truncorum 266; furcata 265, 
266; glossoides 265-267; lauri 287; 
nigripcs 265; palmata 266; pilipcs 265; 
rufa 265; striata 265; stricta 265, 266; 
Slricta f. epiphylla 266; stricta f. trun­
corum 266; subsimplex 266, 267; vermi­
cularis 265; viscosa 265, 266 

Calopposis 265; damac-cornis 265; nodulosa 
265 

Cantharcllus 359; mcmbranaceus 359 
Carpenteles 392, 3g8; asperum 392, 394, 

3g8; baarnense 401, 402; brefeldianum 
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400i euglaueum 404; glaueum 39~. 394i 
javanicum 3g8; levi rum 4~; parvum 4~ 

Carpinus 244 
Canilosoma 339; subsinuosa 340 
Cedrus 33, 36 
Ceracea 267, ~6g; aureofulva ~6g. ~70 
Ceratobasidium ~33, ~55-~58, ~6r 
Ccrinomyccs 264, 267-26g; crusrulinu.s 267; 

pallidus ~67, ~68 
Chaetacme 430; microcarpa 430 
Chacr.ocalathu.safricanu.sg7, ro2, ro3, ro5•; 

congoanu.s 103, 105•; nidulifonnis 361 
Chaetoporu.s philadelphi 342 
Cibalocorync affinis ~3; gl!,ainosa ~9 
Cinnamomum ~86 
Citrus 64 
Cladonia 4~7; §Chasmariae ¥7i § Furcatac 

¥7i § Squamosae ¥7i crispata ¥7i 
crispata var. s ubcrl.spata 4271 delicata 
var. subsqurunosa ¥8; furcata ~47, 4~8; 
furcata var. s ubrangifornU.s 4271 
squamosa 427; squamosa var. aUosqua· 
mosa 428; squamosa var. subsquamosa 
¥8; subrangifonnis ¥1i subsquamosa 
¥8; ti.xicri ¥7 

C laudopus byssi.osedus g8; terracciani g8, gg• 
Cia varia 345; brachyorrhiza ~66; brcsadolac 

236; cincta 265; cornea cincta 266; cornea 
P Cl. cincta 265; laciniata 240; lauri 286, 
~87; nigrita 34, 36; ophioglossoidcs 24; 
rival is 240; vi rid is 4' 

C lavulicium 267 
Clavulina 240; cristata 240; rugosa 240 
C litocybe ro4, ro6, 358; § Aberrantissimae 

358;§Ciitocybero6;aprilis3s8;cystidJosa 
3s6, 357•; hydrophora 103, ros•; kabu­
lcnsis 358; pallcs~cns ro6; subtilis 358; 
torrendii 104, 105•, ro6; verruculosa 
120 

Cola nilida 102 
Collybia tr6, r 22; arborescens 112 
Coniophora 268 
Coniophorella ~68 
Coniothecium 47; cbornatosporum 64; 

richardiae 5~i scnbrum 64 
Coniothyrium 6o; g lomeratum 47. 5~. 57i 

piricola 6o; pirinum 59, 6o; t irole.me 6o 
Conocybe § Candidac 8~; § Pilosellae 8~; 

ocbracea 82; ochraccac var. africana So, 
8r•; ocbracea var. ocbracea 8o 

Coprinus 136; § Alachuani 84; § Atrarnen-
tarii 83; § Coprinus 83, 84, 86; § Picacei 

~; airicanus 8~, 83, 8s•; atramenta.rius 
83; chaignoni 83, 8s•; comatus 86; dis­
scminatus 84, Sg• ; dryopbilu.s ~. Sg• ; 
ins ignis 83; narcoticu.s r ~6; plicatilis 84, 
Sg•; semianu.s 86, Sg• 

Coremium glaucum 393; vulgare 393 
Coriolcllus 339; salicinus 340; subsinuosus 

340; planellu.s 338, 339 
Comus canadensis 214 
Corticium ~07, ~57; atratum 256; bagliet­

toanum 207; caesium 238; incarnatum 
263; incarnatum var. pinicolum 263; 
lividum 225; pinicola 263; quercinum 
207; roscum 257; tcrrigcnum 267; 
viscosum ~25, 226 

Cortinarius 92 
Corylu.s avcllana 246 
Coryne ~r8, 245, 247; gyrocephala ~79i 

sarcoides 218, 252, 253; viresccns 253 
Corynella 253; atrovirens 253 
Corynetes atropurpurcum 36 
Cratcrocolla 218-220, 231; ccrasi 219-221; 

insignis ~~o 
Crepidotus § Crcpidoru.s 93; § Defibulatini 

93; spathula1us 92, 93, gs• 
Crinipellis§ Crinipellis 107, 1o8;§Iopodinae 

roB;§ Stipitarinac 107; calde ri 106, 107, 
rog• ; glaucos pora ro7-109•; mirabilis 
roB; pemiciosa roB; pseudostipitaria 
subsp. occidental is var. mesi1es 361; 
rubiginosa roB; sub1omentosa 107 

Cryptothccia 4. 6g 
Cucurbitaria bcrbcridis ~54 
Cymodocea 15, r6 
Cynometra leonensis 107 
Cyphella ~79; friesii ~79 
Cystoderma 78; § Cystoderma 78; ferrugi· 

nos u.m 76, n• 

Dacrymitra pu.silla 267 
Dacrymyces 234, 25~. ~54. ~67~6g. ~7r, 

274, ~76-279; abietina ~7o; cacsiu.s ~34, 
274; ccrebrifonnis 27 r, ~74, ~75, 277, 278; 
chrysocomu.s ~7 ' • 275, ~76; chrysosperma 
270; eonnuens ~6g; confonnis 271; 
conglobatus ~ rg, ~~ r; contort us 279, 28o; 
corticioidcs 26g, 270; cupularis 279; 
deliqucsccns 234. ~52, ~7 r-278; dclique­
sccns var. fagicola ~7~, ~73; deliquesccns 
var. minor 272j deliquesccns r. lutescens 
~72; ellisii 275, 277; cstonicu.s ~71; fagi­
cola 273; gallaicu.s ~73; barperi 275; 
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byalina 234; byalinUll 234; lacrymalis 
27 1-273, 277; lacryma.ns 272; longisporus 
26g, 274-276; lutc:sccns 26g, 271-275; 
lutc:sccn.s f. subdcliquc:sccn.s 277; macro­
sporus 216, 217; minor 272-274; morifor­
mis 253; muhiscptntus 270; ovisporus 
274, 276; palmntus 270; rubifonnis 270; 
saccbarinw 273; stillatus 252, 271 -278; 
stipitatus 279; succincw 273; tonus 279; 
tulasnci 278; violaccw 234, 252; 

Dacryomitra 266; brunnca 279; glossoidcs 
265; pusilln 265 

Dacryomycctis ccrcbrifonnis 275; lutc­
sccns 275 

Dacryopsis brasiliensis 279 
Dacdalca 339; a lbida 339, 340; hctcro­

morpha 339; molliJ 338 
Datronia 337, 339; epilobU 338; n~ollis 

338 
DaucUll2 12 
Dellcxula fascicularis 236 
Depazca prunicoln 59, 6o 
Oiaporthe 254 
Ditangium 218; ccrasi 218, 219; insigne 

218-22 1, 23 1 
Oitiola 278, 279; fagi 279; nuda 279; radi­

cata 279 
Dolhiora 10 

Eichlcriclla 221, 222, 231, 237; allicicns 222, 
237; dcglubcns 222. 223; incamata 222, 
237; leucopbaca 222, 237; lcvcilliana 239; 
macrospora 239; spinulosa 222, 223 

Elfvingia 379 
Elsinoe ao 
Elvclla cerasina 221 
Empctrum hcnnaphroditum 2 14; nigrum 

214 
Enccphalium 245; aurantiacum 245 
Eriobotryajaponica 63 
Euca lyptw 56,376 
Eupenicillium 39•-393, 3g8; baarnens e 

fOl-403• j brefelclianwn 399• 1 400, 
401, 404i crustaccum 391, 393-395•, 402, 
404; egyptiacwn 399• , 401 ; ehrlicbii 
399•, 400, 401 ;javanicum 398,399• , 400, 
404; levitwn 402; parvun> 399•, 402, 
404j Sbearii , 393, 396, 397• 

Exidia 210, 215, 220, 223, 224, 232, 233, 
242, 244-246, 250; albida 223-227, 242, 
243; alboglobosa 234; applanata 228; 
arborca 229; auricula-judac 215; cartila-

ginca 224, 225, 242; cartilaginea f. abro­
meitii 224; corrugativa 234; gelatinosa 
230; gernmata 223, 233-235, 253; glandu­
losa 224-230, 250; glandulosa f. intumc­
sccns 250; byalina 233; nuclcata 225,232-
235; pilhya 228; pla.na 228-230, 250; 
rcciJa 230, 250; rcpanda 230; saccharina 
246; spiculata 228; tburctiana 225; trun­
cata 226, 227, 229, 230, 250; umbrinclla 
230, 231; viscosa 226 

Exidiopsis 222, 232, 237; ca lcea 222, 239; 
effu.sa 239; glaira 237; grisca 239, 240; 
macrospora 239; pcritricha 239; p lttm­
bcsccns 239 

Exobasidicllum 256,28 1; gnuninicola 256 
Exobasidium 28o; 281, 283, 2~, 286, 287; 

agauriac 285; andromcdac 283-286; 
angwtisporum 281 , 285; a rctostaphyli 
286; azalcac 281, 2B4; burtii 28 1; butleri 
282; canadcnsc 282; cassandrac 285; 
cassiopcs 285; caucasicum 282; decolo­
rans 282;discoidcum 282-284;dubium 28o, 
282, 283; graminicola 256; hcmisphrteri­
cum 282; hcspcridum 287; japonicum 
282-285: karstcnii 284, 285; lauri 286, 
287; lcdi 28o, 283, 285; magnwii 282, 283; 
myrtill i 28o, 284, 285; oxycocci 28o, 285; 
parvifolii 285; pcckii 285; pentasporium 
282, 2~; rhododcndri 282-285; shiraia­
num 282; uncdonis 287; vaccinii 28o-286; 
vaccinii-myrtilli 285; vaccinii-uliginosi 
28o; vaccinii f. rhododcndri-flavi 283; 
vulcanicum 282; wanningii 281, 287; 
yoshinagai 282; zcylanicum 282 

Fagus 216,230,23 1, 251 
Fernsjonia 279; pezizacfonnis 27 1, 279 
Flcischhakia lacvis 409 
Fornes angustus 383; coffeatus 383; opacus 

383 
Fraxinw 224 
Fungus arboreus purpureus corrugatw 252 
Fusisporium obtusum 216 

Galactinia castanea var. limosa 422, 423•; 
l imosa 422; muricata 420; 

Galcrina§Calyptrosporago-g 1 ;§ Physocystis 
92; fil iforrnis 92; macquaricnsis 92; 
rna.kc re riens is 88, 9 a• 

Ganoderma 379-381, 385; amazoncnse 381, 
382, 385, plate ao; aspcrulatum 38 1-383, 
385, plate 11; coffeatwn 38• -38g-386, 
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38g, plate 12; flaviporum 383; infulgens 
383; lloydii 381, 385, 386, p late •3; 
ne~rosporum, 381, 386, pla te 14; 
opacum 383 

Gaylussacia baccata 286; rcsinosa 286 
Gymnopilus njalensis 92, gs• 
Gcoglcmum 19-2 '• 23, 32, 34, 38, 39•; affine 

20, 22-25•; a lvcolatum 22; barlae 38; 
cookeianum 20, 22, 24, 26, 27•, 28, 30, 
38; f.'l llax 22, 24, 26, 27•, 28, 33; falla.x 
var. subpumilum 33; glabrum 19, 21, 24. 
26, 28-30, 36, 38; glabrum \rar. japoni­
cum 29; glabrum f. sphagnophilum 26; 
glutinosum 22, 23, 27•, 29, 33i hirsutum 
tg, 41; japonicum 22, 29-31•, 33, 38; 
montanum 38; nigritum 33, 34, 36; 
nigritum var. hetcrosporum 37; oliva­
ccum 40; ophioglossoidcs tg; ophioglos­
soides var. sphagnophilttm 26; pcckia­
num 21; pcckianum f. umbratilc 34i 
pumilum 20, 22, 30, 3••-33; pusillum 20, 
30, 32, 33i pygm."\cum 20, 30, 32, 33; 
rufum 40; simi le 22, 30, 33, 35•; Geoglos­
sum sp. 22, 38; sphagnophilum 26, 27•, 
28; sphagnorum 26; starbacckii 21, 30, 
31 • ; umbratile 34, 36-38; umbratilc var . 
h eterosporunl 22, 341 3 7, 38, 39•; 
umbratile var. umbratilc 22, 35•, 36, 37i 
vclutipcs 44; vi ride tg, 23, 38, 41; waltcri 
45 

Gerronema 359 
Gloeoglossum 19,21: affine 23 
Gloeotulasnella 261; inclusa 263 
Glomcrularia 213; corni 214; comi var. 

loniccrae 214; lonicerae 213,214 
Glomopsis 213, 214; corni 213-2 t5; comi 

f. loniccrac ciliatac 215; lonicerae 2131 
214 

G lomospora 2 14; em petri 214 
Glomularia 214 
Guepinia 279; brefcldii 266; cyphclla 279 
Guepiniopsis buccina 279, 28o; contorta 

28o; mcrulina 279; torta 279, 28o; tortus 
279 

Gyrodon 370; cupreus 370; intermedius 
368, 36g•, 370; kivucnsis 374; rompcllii 
370 

Gyroporus 373; castaneus var. microsporus 
373 

Halodule •s-•7•; be:IUdettci t6, 17; pmt­
fol ia 15, t6•- r8; tridcntata t6-t8; uniner-

vis r6, 17; wrightii t6, 17 
Helicobasidium 210; brebissonii 210, 211, 

258; farinaccum 217; purpurcum 211, 
258 

Hclicogloea 2o8, 212,213, 217; intermedin 
212; lagerhcimii 213, 217; suba.rdosiaca 
213; terminal is 212 

Hcliomyccs levcillianus t t8 
Hclminthosporium rhizoctonon 211, 212 
llclvella 252; trcmcllina 210 
Hcricium brcsadolac 236 
Hcrpobasidium 210, 213. 214; deformam 

213,214 
Hctcrochactc 222, 223, 231, 232; andina 

231; delic:ua 222; lividofusca 222; macro­
chactc2311232i minuta 232 

llctcrochactclla 231-233, 236, 237; ~tal-
lina 241 -242 

Hctcroradulum 222 
Ilcvca brasiliensis 381 
Hiatulops is 355, 356, 364, 366-368; 

aJDara 364, 365•-367• 
llimcola 209,210,215, 216; auricula-judae 

215,216 
l lirncolina 231 
Hohcnbuchclia § Atrocacrulcus t to; atro-

cacru lca tto; chcvavalie ri to8, rog• 
llohcrmannia 236; comiformis 236 
l lonoratia 409; pisana 409 
!!umaria anthracina 420 
Hyalina rubella 220 
Hydnum brcsadolac 236; fascicu lare 235, 

236 
Hydropus 355, 364; § l rrorati 355, 364; § 

Myccnoidcs 355, 363, 364; aristotcliae 
363; funcbris 364; irrorata 364; maras­
mioidcs 364; mycenoidtll 364; panamensis 
363; paracnsis 363, platcnsis 363; pyxjda­
toidcs 364; xanthosarx 362, 363, 365•; 
xcrophilus 363; spp. incd. 363 

Hygrocybc bipindcnsis 93 
Hygrophoropsis aurantiaca 362 
llygrophorus 136; § Hygrocybc 93; bipin-

dc:nsis 93, 95 • 
Hypholoma murinaccum 76 
ll)')lOChnus 257; betae 259; michclianus 

207; qucrcinus 207; solani 256-259 
H)'poX)·Ion 3 
ltcrsonilia pcrplexan~ 126 
Kolcroga 2551 256; noxia 257 
Kordyana 287 
Kricgcria 2o8 
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Lachnocladium fumdc 346; scoparium 346 
Lacticonicium 257 
Larix 246 
Laschia 209, 210; delicata 216 
Laurus 286 
Lccanora 4i subftosc.'\ta 4 
Lcntinw 96; baguirmicnsis 93, 94i cacsaria­

tw 96, gg•; caespiticola 94, g6, gg•; 
papillatus 97; subtilis 358 

Lcotia 21 ; vi rid is 41 
Lepiota 75i amara 364, 367; fcrruginosa 76; 

imbricata ,a 
Lepista wrdida 110 
Leptoglossum viride 41 
Lcucocoprinw 364 
Lcvispora 408 
Lichen fugnx '.130 
Limacclla 79;oaxacana 79i rhodopus n•, 

,a 
Loniccra ciliata 214 
Lycium europcum 57 
Lycopodium 363 
Lyonia ligustrina 285 

Macrolepiota imbrlcata n•, 7a; rhacodes 
,a 

Macrosporium 57 
:Vlalw 253 
Malva ~ylvcsu is 57 
Mangifcra g6 
Marasmiellus § Rameales 111, 112; nigripes 

11 1; nigripcsvar. s ubcine.reusuo, 113•; 
roseotinctus 1U-11 3• 

Marasmiw 111, 116, 355, 361, 364; § Allia­
cci 116; § Alliati 364; § Hygromctrici 118; 
§ Lcveilliani 114; arboresccns 112; 
bckolacongoli 112; buballnus 114, 115, 
117•, 11a; conicopilcatw 361; dcpaupc­
ratus 364; cchinosphacrw 118; favoloides 
115, 116, 121•; haematocephalw 11 3•, 
11 6; kroumiren.~is 116, 11a, 121•; lcvcil­
l ianw 114, 115, 11 7•, 118; podocarpi 
364; rhodopus 78; subcincrcus 1 10, 1 11 ; 
umbonatw 116; umbraculum 11a 

Mclanolcuca § Albollavidac 1 19; § Orcinac 
119;cxcU!a ltO;strictipes 119; tropicalis 
ua, 119, 121• 

Mclanomma pulvis-pyrius 12 
Mclanophyllum 366 
Mclasti?.a 418; boudieri 418; chateri 41a, 

419•; grelctii 418; rubra 417-419•; 
scotica 41a 

Mclogramma spinifcrum 5-7 
Me1abourdotia 255 
Moniliopsis 258; ndcrholdii 258 
:\licroglossum 19·21, sa, 40i olivaccum 39•, 

40; panitum 34, 36, 37i rufum 39•, 40; 
' ' iridc 39•-41 

~licrompbalc 359i cuompbalum 36o 
~ficropsa.lliota 75; pscudovolvulata 75 
~(itrula pan ita 34; vi rid is 19,41 
.\lucronclla 235, 236; aggrcgata 236 
Musa63 
Mycogloca216 
:'vlyliuopsis 216; carpinea 217 
.\fyriangium 4 
Myxarium 232, 233, 235, 244; hyallnunl 

220, !225, 233, 234, 253; nuclcatum 233, 
234 

Naemate lia 244, 245; ccrcbriformis 244; 
encephala 244; globulw 235; nuclcata 
235; qucrcina 245; viresccns 254 

1 aucoria 107; glaucosporn 107; 
~cmatclia nuclcata 234 
. cobulgaria 221, 231, 2-1-6; foliacea 245, 

246; pura 220, 231 
~coclitocybc 355, 359, 36o; byssiscda 36 1; 

cuomphala sGo; irrcgularis 361; latispora 
36oj UfO~J59>36oj ED~branacea 
357 •• 3sa. 36o; rnicrospora 361; mycclio­
sa 361; naweosa 361; nivca 36o; ompha­
lina 36 1; poncntosa 361; sublateralis 361; 
subnimbata 36 1; substcnoph)•lla g6o; 
tropical is 36o 

Neurospora tctrnSpcrma 131 
Nostoc 230; vulgare 229 

Ohlcria aemulans 410, 411 
Olivconia 256 
Ombropbila 218·221; lilacina 219, 220; 

palumbina 420; pura 219, 220; rubella 
2 19-221; rubella var. cerasina 22 1; viola­
cca 219-221,418,420, 421• 

Omphalia bulbosa 94, g6; pallcsccns 104 
Ophiobolus 12; graminis 5, 11 
Ophioglossum 26o 
Oplismenw 87 
Orcheomyccs 259; ncouiac 259 
Ostcnfcldiclla diplamhcrnc 15 
Oxycoccw palwtris 285 
Oxyporw 342; laterruarginatus 342 

Pachysterigma 262; fugax 262; incar-
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natum 262-264; rutilans 262; violaccum 
'26'2 

Pant~ 97; papillatw 97; papillatus f. para-
doxw 97; paradox us 97; tigrinus 97 

Pa.raphelaria 345, 346; arnboinensis 
346, 347·. 349· . 350. 
Parmclia 430 
Paspalum 373, 374 
Patouillardinn 2o8 
Pcllicularin 257, 258; kolcroga 257 
l'eltigcra 430 
Penicillium 391-393, 398, 40-1-; aspcrum 

392,396, 398; baarnense393, 394.4oo-402; 
crustaceum 391, 394, 405, plate 15; 
egyptiacum 393, 401; ehrlichii 400, 401 ; 
equinum 404; euglaucum 393, 402, 404; 
glaucum 391-394,396,398, 405, plate 15; 
javanicum 398, 400; kewcose 393, 394, 
3g6; levitum 402; oligooporum 398, 400; 
parvum 402; shc.'lrii 396; tcrrestre 404 

Peniophora lacta 251 ; quercina 221 
Pcrisporium funiculatum 4o8; vulgare 409 
Pcyronellaca ,H-49• 53, 56, 58, 59, 62, 64; 

altcrnariaccum 52; astcris 57; choma­
tospora 64; cincta 57; conidiogcna 52; 
consors 52; cromatospora 64; dest ructiva 
57; fibricola 52; fic tilis 59, 63; fumaginoi­
dcs 47, so, 52, 53, ;,8; g lomcmta 47-50, 
52, 53. 56, 57; herbarum f. chrysanthemi­
corymbosi 52; hominis 52; musac 47, 63, 
64; nainensis 47, 63, 64; nicotine 47, 48, 
59, 6o, 62, 63; polymorpha 52; prunicola 
47-49.53. s6, 59. 6o, 62, 63; richnrdiae52i 
scabra 64; stipae 47· 52, 53· 56. 59i 
vcroncnsis 52, 59 

Peziza anthracina 420, 422, 423•, atrovircns 
253; carbonnria 420; ccrasina 219; 
clavus var. violascens 220, 418; liinn.aea 
422, 423• ; limosa 422; metamorpha 218; 
pura 220..221, 230, 231; trachycarpa 422 

Phaeobulgaria inquinans 23 1 
Phaeotremclla pseudofoliacca 248 
Phancrochacte 257 
Phellinus 342; isabdlinus 343; viticola 342 
Ph lcbia 225 
Ph leogcna 217 
Phoebe porphyria 361 
Pholiota 102; § Flammula 102; aggregata 

100, 101•, 102; nja lcnsis 92 
Phoma 47-50,58,59, 64; altcrnariaceum 48, 

52, 53. s6, s8: cincta 53. 57i conidiogena 
52, 53. 56, 58; fibricola 52, 57i fictilis 59· 

62, 63; furnaginoides 52, s6, s8; glome­
rota 50, 52, 53· 55•-oo, 62, 64, pJs. I , 2j 
hcrbarum 48; hcrbarum f. chrysanthcmi­
corymbosi 52, 57i hominis 52, 53. s6, s8, 
59; musac .')O, 63 , 6s•, pl. 4; pomorum 
59i prunicola so, 53. 59-61•' 62, 63, pl. 3i 
pruni-japonicac 59; richardiac 52, 53, 
s8; radicis-andromcdae 52, 57. s8; 
radicis-vaccinii 52, 57. s8; saprophytica 
52, 56, 59; Spp. s1• 

Phylloporus 372, 374; intermedius 368 
Phyllosticta 6o; asteris 53, 57; cydoniicola 

59; dcstructiva 53, 57; g lomcrata 53, 57; 
pirioa 59-62; pruni-avium 59i prunicola 
59, 6o; tirolensis 59, 62 

Physisporinus 341 
Physisporus 341 
Picca abies 270; cxcclsa 22 1 
Pilacrc 217 
Pilncrclla 209 
Pinus 40, 45; silvcstris 271, 278 
Piper 88 
Pirobasidium sarcoidCll 218,247,252 
Plasmodiophora diplamhcr.lc 15, 16•, 17• 
Pla tanu.< 253 
Plntygloca 2o8, 210, 212; nrrhytidiae 237; 

nigricans 209 
Plcospora 4, 10·12; hcrbarum 10, 11 
Plcurot~llus chioneus 93 
Pleuro•us 97; atrocacrulcus 1 10; chevalicri 

•o6; palmicola 97, 119; prolifcr 97, gg•; 
subtilis 358; tubcr-rcgium 94 

Pl icaria anthracina 420, 422, 423•; carbo­
naria 420; trachycarpa var. muricata 420, 
422 

Plutcus So;§ Hi:spidodcnna So;§ :\igrolinca­
tus So; avellancus So; brunncis uCUB 79-
8 1• ; nigrolinca1us So; umbrinidiscus 8o 

Podocnrpus 364 
Podoporia 341; connucns 341; vitrea 342 
Polyporus abietinus 338; angustus 383, 384; 

!1$pcrulatus 382; cervinw 338; chioncus 
var. rcsupinatus 342; coffcatus 383; 
connatus 342: fasciculatus 385-386; favc­
sccm 340; hemibaphus 383; inccrtus 340; 
infulgcns 383, 384; latc-marginatus 342; 
micromcgas 341; opacus 383, 384; planel­
lw 338; plant~ 338; pseudobolctus 126; 
ramcmaccus 339; rhododcndri 340; 
mbriporus 342; sanguinolentus 341; 
scrialis 340; SCrp<'OS 340; sinuoous 340; 
stc~oides 338; vaporarius 340; variifor-
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mis 340; viticola 342, 343; vitreus 3<P 
Pol)'lticlus planus 338, 339 
Populus trichoearpa 240 
Poria ambigua 342; byssina 342; fricsii 340; 

millavcruis 342; nigrcsccns 341; sangui­
nolcnta 341; silvestris 340; sinuosa 340: 
sylvestris 340; undata 341, 342; vaporarin 
340; vitrea 341, 342; vulgaris 342 

Poroidea 218; pithyophiln 219, 22 1 
Prcu..'ISia 407·409; nurnmincn 414; dispersa 

412; lleischhakii 409,415, Tafel t61ig. 3, 
4; funicul:na 4o8, 415, Tafel 16 fig, t , 2; 
g lobosa 4 14 ; indic.'\ 413; isomern 409, 
415, Tafe l 171 fig. 5, 6; muhispora 413; 
nigra 4o8; purpurea 413; vulgare 409, 
410 

Protodomia 232, 233, 235, 236, 242, 255; 
fascicularis 236: filiciJJa 236 

Prolohydnum 222; canilagincum 222 
Prunus 6o; Cerasus 21a 
P:~athyrella 87, 102; § Fruswlcmae 88; § 

llydrophilac 88; § Hypholoma 87, 88, 
102; § pintrigerae 88; atrou.nbonata 
86, 91*; candolliana 87, 102; glandi· 
spora 87-Sg*; microlcpidola 87; spimri­
gcra a,, 88 

Pscudcurotium 4o8; multisporum 413 
Pscudotrichia aurata 12 
Pscudotulasnclla 255, 261 
Psilocybc 102; albobrunnca a7, tOt*, 102; 

alrobrunnca 102; 1urlicola 102 
P1 ychogastcr 133 
Pulvcroboletus 374; § Pulverobolews 374i 

§ Sulphurci 374i hcmichrysus 374i 
kivuensis 374; paspali 373• 375* 

Pycnidiophom 4()8; d ispersa 412, 413; 
muhispom 413 

Pyrus communis 253 

Quercus 30, 33. s6, 37. 40, 42, 44t 45. 84, a, 

Radulum deglubcns 222; kmc1ii 222; lactum 
251 

Resupinatus applicatus 97, 119 
Rhizoearpon gcographicum 430 
Rhizoctonia 211, 212, 25a, 259; asparagi 

212; be Lac 21 1; cavcndisruani 26o; croco· 
rum 21 1, 258, 259: dauci 211, 212; 
lanuginosn 26o; mcdicaginis 21 1: muco­
roides 26o; mpnc 26o; rcpcns 26o; sclero­
tica 26o; solani 132, 211, 212, 256, 258-
26o; sphacclnti 26o; subtilis 26o; 1ulipa-

rum 26o; viotacca 25a; violacca var. be­
tnc 259; violacca f. dauci 212 

Rhododendron 23, 30, 40, 44, 45, 58, 281-
283; albillorum 2a1; arboreum 42, 282; 
canadcnsc 282; caucasicum 282; dadouri­
cum 284; dauricum 2~; indicum 2a2; 
javanicum 282; fcrrugincum 282; llavum 
2a2, 283; luteum 282, 283; meucrniehii 
282; nudillorum 281; occidentale 2a2; 
retusum 282; tosacnsc 2a2; viscosum 282; 
wilsoni 2a4 

R.igidoporus 341; nigrcsccns 341; sangui­
noleutus 341; vitrcus 341 

Russula § Russula too; congoana 98, tot• 

Saccoblastia 210,212, 217> farlnacca 217; 
ovispora 217> pinicola 217; scbacca 213; 
su bardosiaca 2 1 3 

Saccogloea 217 
acpium cornctum 370 

Salix 376. 420 
Sambucus 216; cbulis 212: raccmosus 225 
Saxifraga 2a 1 
Sclerotium crocorum 25a 
Scbacina 221, 232, 233, 236-240, 254; 

bresadolac 241; caesia 237, 238; calcca 
222, 237, 239; calospora 237; clfusa 237i 
239, 240; cpigaca 237, 240; fugacissima 
237i glauca 239; grisea 237, 239, 240; 
globispora 232; globospom 254; helvel­
loides 237> himcoloidcs 231; incrustans 
237, 238, 240; laccata 237; laciniata 238, 
240; lacinia1a subsp. cacsia 238; macro­
spora 239; molybdca 237; pcritricha 239, 
240; plumbca 237, 239, 240; plumbcsccos 
240; podlachica 237; pod lachic.'l f. hete­
rochactiformis 231; qucrcina 239, 240; 
sphacrospora 242, 255, strigosa 232: sub­
li lacina 237i umbrinn 237, 239, 240; 
uvida 239 

Schizophyllum commune 129 
Scptobasid ium 207> orbiculare 207; qucr­

cinum 207 
Scptocolla slipitata 278 
Sirobasid ium 241; § Sirodidymia 241; bre­

fc ld ianum 241; brcfcldianum f. micro­
sporum 241; cerasi 218, 241 ; sanguincum 
241 

Sistolrcma brinkmannii 261 
Smithiomyces 367 
Sparassis Lrcmclloidcs 244, 245 
Sphaeronacma glomcrata 53, 57 
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phagnum 26 
Sporormia 12, 407, 4o8; ae,mulans 4ro, 

4'' • 415, Tafcl 17 fig. 7-9: aemulan.s var. 
os tlolata 411; fasciculata 409, 410; fimc­
ta ria 407; llcischhakii 409, 410; lcporina 
a a, 12,411,415, Tafcla71igs. ao, 11; lcpo­
rina vnr. acmulans 410; minima 407,415, 
Tafel 18: montana 409, 410; perplcxans 
412; petasoniformis 409; pollaccii 409, 
410; schottcriana 407; subticincnsis 4 11, 
412,415, Tafcl a71ig. 12 

Sporormiopsis 407 
Stemphylium 47, 50 

tercum 209, 244, 245, 338; hirsutum 126; 
snnguinolcntwn 244, 245 

Sticlis tiline 209 
Strigula clegans 429-43 1 
Strobilomyces obscurecoccincus 376 
Stypella 232, 233, 235-237, 241, 242, 254; 

minor 235, 241, 242, 254, 255; papillata 
24 1, 242, 255 

Suillw 374 
vr&:kia 422 

Syringodium 15, 16 

ThanatephOI'\1$ 256-26o, 267; eucumeris 
212, 256, 258, 259; sterigmaticus 267 

Thelcphora 252; amboincnsi, 346; cae3ia 
238; cri., tata 240; funalis 346; incrustanS 
240; orbicularis 207; SCOJ>aria 346; vclu­
tina 257; viscosa 226 

Thucmenidium atropurpurcum 36, 37 
Thuja 338; occidcntalis 221 
Tilia 2o8, 226 
Tomcmclla 238, 257, 268 
Tomcntclla.strurn 238 
Tramctcs 339; albida 340; cpilobii 338, 339; 

kmetii 338, 339; malicola 3;39; mollis 
337-339; .salicina 340; scpium 339, 340; 
scrpen.s 339, 340; stcrcoidcs var. kmctii 
338; subsinuosa 339, 340 

Tremcl la 223-225, 227, 232, 233, 237, 242, 
244, 246, 247. 250-254, 261, 271, 276, 
345· 418; § Mescnteriformcs248; a labastri­
nn 245; a lbida 223-225, 242-244; atroglo­
bo.sa 252; atrovircn.s 254; arborca 226-
229; arborca &c. 230; arborea nigricans 
&c. 229; atra 226, 230; atrata 235; auri­
cula 215; auricula-judac ~us; britzclmayri 
270; candida 225, 242; cemsi 218, 219; 
cerebrina 242, 243, 248; ccrebrina var. 
a lba 225, 242-244; cercbrina var. lutca 

243; cercbrina vnr. nigra 243; cincrco­
vircscens 254; cincrco-viridis 253; colo­
rata 252; corrugata 230; encephala 244, 
245; cnccphaliformis 244; cpi5phneria 
254; exigua 254; limbriata 246, 247, 249; 
foliaccu 245-250; foli:tcca var. limbriata 
249; foliacca var. succinca 24B; foliacca 
var. violascen.s 247; fragiformis 245; fragi­
formis v:tr. carpinca 217; frondosa 243, 
24B, 249; fugax 229; gnngliformis 254; 
255; gcmmnta 234; glnndulosa 226, 
227, 229; glauca 225; guttata 273; his­
pnnica 242; hynlinn 233, 234; inde­
corata 242, 254; intumcsccn.s 223, 250; 
lncrymalis 272; lutcsccn> 250, 25 1, 271; 
mcsentcrica 243, 24B, 249, 251,270, 271; 
mcscntcriformis 247; mescnteriformis var. 
livida 2<13• 248; mescntcriforrnis var. vio­
lacca 247: moriforrnis 251-252, 253; nigrc­
scerlS 250; nigricnn.s 229, 250; nuclcatn 
234; obscura 237, 252; palmata 270; 
papi lla ta 226; picca 229; pinicoln 270; 
plana 227, 228; pyrcnophiln 254; qucr­
cina 249; rubiformis 245; .sarcoidcs 218; 
spicnta 242; spiculosa 225, 226; stipitata 
279; suceinca 247; tcrrestris sinuosa &c. 
229; lhurctiana 225; tinctoria 247; torta 
279; trcmclloidcs 245; tubercularia 254; 
undulata 247; vertical is 247; violacca 234, 
247, 251-253; vircsccns 253, 254; viscosa 
225, 226 

Trcmcllodcndron 240, 241, 345 
Trcmcllodendropsis 345: tuberosum 241 
Trichoglossum 19-2 1,4 1,44,45;confwum45i 

hirsutum 26, 41, 43*; hirsurum f. varia­
bile 44; hirsutum f. wrightii 44; octopar­
titum <P -43* ; rasum 41 , 43•, 44; varia­
bilc41, 43*, 44; vclutipcs 19, 41 , 43•, 44; 
waltcri 41 , 43•-45 

Trogia 359; d iscopus 359; violaccogrisca 359 
Tulasne lla 233,237,255, 26o, 261,263, 268; 

nlbidn 261;, a lbolilacca 26 1; al lnntospora 
261-263; arancosa 26 1; bifrons 261; 
brinkmannii 261; calospora 262, 263; 
calospora r. spirillifera 262; curvispora 
263; eichleriann 261, 263; eichleriana var. 
lilaccocincrca 263; fugax 264; grisco­
ntbclla 261; helicospora 261, 262; inclusa 
237, 26 1, 263; incarnntum 263; lactca 
261; lilacina 263; mierospora 261, 264, 
obscura 261; pall ida 26 1; pruinosa 261; 
rosclla 261, 262; rutilnn.s 262, 263; sordida 
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~61; vcrnicosa ~61; violncca ~6~; violcn 
~62-~64; violca var. incnmatum ~63 

Uthntobasidium 257 

Vnccinium ~3i vitis-idaen 282, 2'4, 286 
Valsarin insitiva 254 
Ventura rumici~ 11 

Westcrdykt'l ln 407, 4o8, 413; dispcrsa 411· 
413; muhispora •P3i simconovii •P2, •P3 

Xcrocomus 372, 373i § Moravici 372; 
alliaceus 370, 371•; chryscntcron 376; 
.nicrosporus 371•, 37<1; versicolor 376 

Xcrulinn 120, 122; chrysopcpln 122; d esey· 
nesiana r<~o, 122, 123•; lachnoccphala 
122, 123•; verruculosa 120, 122 

Xylnria 3 
Xylosphncr.t 26 

Zingiber 88 



P e R so o ~ 1 A Vol. f I' I A.l L 10 



I' P. 11. s o oN 1 A - Vol. .~ p I.ATP. II 



p t: I( s 0 0 N I A - \"ol. 4 Pt. ATE 12 



P ~ R S 0 0 N I A - Vol. •I pI. ATE 13 



Vol. 4 J' I,.\ T I( I.J 



I' ~- K "o o ' t · ' Vol. 4 
I' l AT 1\ 15 



PER so o N 1 A - Vol. ·I TAP!! I. 16 



T 'I'~ I . l j 

• 

5 

8 10 11 



P e 1o o o .-. 1 .\ \ "o l. 4 T ,, "P.a. a8 


	0355b
	0356b
	0357b
	0358b
	0359b
	0360b
	0361b
	0362b
	0363b
	0364b
	0365b
	0366b
	0367b
	0368b
	0369b
	0370b
	0371b
	0372b
	0373b
	0374b
	0375b
	0376b
	0377b
	0379b
	0380b
	0381b
	0382b
	0383b
	0384b
	0385b
	0386b
	0387b
	0388b
	0389b
	0391b
	0392b
	0393b
	0394b
	0395b
	0396b
	0397b
	0398b
	0399b
	0400b
	0401b
	0402b
	0403b
	0404b
	0405b
	0407b
	0408b
	0409b
	0410b
	0411b
	0412b
	0413b
	0414b
	0415b
	0417b
	0418b
	0419b
	0420b
	0421b
	0422b
	0423b
	0424b
	0425b
	0427b
	0428b
	0429b
	0430b
	0431b
	0432b
	0433b
	0434b
	0435b
	0436b
	0437b
	0438b
	0439b
	0440b
	0441b
	0442b
	0443b
	p010b
	p011b
	p012b
	p013b
	p014b
	p015b
	p016b
	p017b
	p018b



