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ULTRASTRUCTURE OF THE ASCOSPORE WALL 
IN PEZIZALES (ASCOMYCETES)-ll 

Pyronemataceae sensu Eckblad 

EMILY .\lfERKUS 

Rijks!terborium, l..eiden 

(With Plates 1 14) 

The development of wall layers and ornamentation of ascosporcs is studied 
with the electron microscope in members of the Pyronemataccae. In all the 
sprcics primary and secondary walls arc formed successively. The primary 
wall appears to differentiate into two layers, an inner endospore and an 
outer cpispore. The secondary wall is homogeneous in appearance and by 
redistribution and differentiation gives rise to pauerns of ornamentation, 
which in Lamprospora crcc'llqutraultii alone show an internal structure. The 
cpiplasm appears to be involved in the formation of the secondary wall. 

1 NTROOUCTIO"' 

1 n clru;sifying the Pcziza les the ornamentation patterns of ascosporcs have often been 
used as a character for determining specirs and genera. In particular LeGal's light 
microscopy ( 1947, 1949) has been of importance to this subject; her detailed and 
extensive study of the struclllrc and development of the ornamentation patterns of 
the ascospores of the Pczizales is of great value. 

An earlier study of mine (Mcrkus, 1973) summarized both Lc Gal's work and the 
more recen t electron microscopy of others. The discrepancies between Lc Gal's 
observations and the results so far obtained by electron microscopy were pointed out 
and the importance of new studies was emphasized. My O\\fll study started with the 
ornamentation pa uerns of she ascosporcs of Ascodesmis microscopica (Crouan) Seaver 
and A. nigricaJJS van Tiegh. It confirmed my conjecture that fewer complications in 
the development of ascospore ornamentation arc present than LeGal thought likely. 
The difference~ she reported in the dc·vclopment of the two species were not found 
either. :\1y results a t that time i,ndicatcd that further studies on this subject were 
necessary. 

The present paper makes it possible to present new information on the devel­
opment of the ornamentation patterns of the ascospores of the Pezizalcs. The species 
studied belong to the Pyroncmataccac sensu Eckblad ( tg68), wh.ich a rc practically 
identical with the Humariaccac of Lc Gal ( 1947: 285). Boudiera, according to Eck-
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blad a member of the Ascobolaccac, is added because the development of its spore 
ornamentation is similar to that of the other species. 

REVIEW OF EARLIER WORK 

Le Gal's light microscopy of the ornamentation patterns of the ascospores of the 
Pyronemataccae is reviewed in order lO facilitate the present interpretation of it. 
Where necessary the names used by Le Gal (sec footnotes) have been changed 
according to the rules of the international code of botanical nomenclature (Stafleu 
& al., 1972). 

According to Le Gal the species belonging to this family may vary widely in their 
mode of development of spore ornamentation. I n all her species a primary wall, on 
which ornamentation ari~es, is present; the ornamrntation consists of callose and 
pectine formations and is of sporal origin. 

In Trichophaea paludosa (Boud.) Boud. the ornamentation is very simple and arises 
direcdy on the primary wall, extra wall layers not forming. In the other sprcics the 
development of ornamentation is more complicated, their primary wall being 
covered by an "assisc sous-perisporique" and a "pcllicule mcmbranaire". The 
"assise sous-perisporique" is formed before ornamentation develops. The "pellicule 
membranaire" is termed " tunique externe de l'assise" if it is formed before ornamen­
tation develops and the substance of the ornamentation docs not penetra te it. The 
"pell icule mcmbranaire" is tel"med "coque interpt<:risporiquc" if it is fo rmrd at the 
same time as the ornamenta tion and the substance of the ornamentation does 
penetrate it; the "coque interpt<:risporiquc" and the substance of the ornamentation 
both grow in to one, the "coque interpcrisporique" also consisting of callose and 
pectine. 

The genera L.nmprospora a nd Boudiera arc very much a like; both develop simple 
ornamentation. In lAmprospora ascoboloidu Seaver, L. areola/a Seaver, L. &rouani 
(Cooke) Seaver, 1 L. dictydiola Boud., L. polytrichi (Schum. per Fr.) Le Gal, Boudiua 
areola/a Cooke & Phill. apud Cooke, and B. echinulota Seaver the ornamentation is 
formed between the primary wall and its covering layers; l.Amprospora crec'hqueraultii 
(Crouan) Boud. differs, the substance of the ornamentat ion penetrating the covering 
layers of the primary wall and the ornamentation developing on the "coque inter­
pt<:risporique". 

Scutellinia aspen'or (Kyl.) Dennis t and nearly a ll the other species of the genus 
Sculellinio develop simple ornamentation tha t penetrates the covering layers of the 
pr imary wall and develops on the "coquc interperisporiquc". During the devel­
opment of the ornamentation a "perispore" is present on the outside of the spores 
but in a later stage it disappears. 

1 Lamprospora mi11iala (Crouan) Boud. 
1 Ciliorio asperior (Nyl.) Boud. 
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Melasti<.a chateri (W. G. Smith) Boud., 3 Aleuria aurantia (Pcrs. per Hook.) Fckl., 4 

Seutellinia pseudotrtchispora (Schroet.) Le Ga1,6 Melasti~a chateri (W. G. Smith) Boud. 
sensu Grclet, • and Akuria bieucullata (Boud.) Boud. 7 develop complex ornamentation. 
!\part from the "assisc sous-pcrisporiquc" and the "pcllicule mcmbranaire" a 
" perisporc" as well as "masses globuleuses" are present; the ornamentation is 
formrd on the "coque interp(;risporiquc". In the fi rst three species the "masses 
globuleuses" a rc epiplasmic in origin, while in a later stage they disappear; in the 
other two species they arc of sporal origin and disappear only in Aleuria biau:ullata. 
In a later ~tagr the "pt':rispore" disappears in all these species. 

In recent light microscopy of the spore ornamentation in Boudiera uhinulata Seaver, 
Dissing ( 1974) described the presence of a hyaline layer around the spores during 
spore development, which ought to have disappeared when the spores have matured. 

In electron microscopy of Pyronema domesticum ( O\\;, per S. F. Gray) Sacc., Reeves 
( 1967) described the first stages of spore development. As wall layers he found an 
rndosporr that becomes surrounded by a smooth electron-transparent spore matrix. 

MATERIALS AND M ET HO DS 

The materia l of the species in the present study was collected in the r cthcrlands 
and in Switzerland; the following list gives some details about the specimens and 
their localities: Aleuria aurantia (Pers. per llook.) Fckl. - Piepenbrotk 721, on soiJ, 
\\'ilp, Gclderland, The :\ctherlands, lt .X l. 1973 (L) ; Antltracobia melaloma (Alb. & 
Sehw. per Pcrs.) 13oud.; /Joudiera tchinul.ala Seaver - P~pmbroek 665, in foot-print of 
horse on soil , Duurschc Waarden between Olst and Wijhc, Ovcrijsel, The Nether­
lands, 113.1 X.tgn (L) ; Cheilymenia pulchtrrima (Crouan) Boud. - Bas, on cow dung, 
" Ilct Ocrd" , Am<·land, Friesland, The ethcrlands, 27.X.1973 (L) ; Lamprospora 
cru'hqueraultii (Crouan) Boud. Piepenbroek 559, on soiJ, '" t Woold", Winterswijk, 
Gcldcrland, The l\cthcrlands, 17. V l. 1973 (L) ; L. dictydiola Boud. - van Brumn!lktt 
4105, on burnt ground among mosses, "de Bannink", Colrnschatc, Overijscl, The 
:\'ethcrlands, 12.Y L1973 (L) ; Mtlasti<.a chateri (W. G. Smith) Boud. - Piepmbroek 
722, on sandy soil, \Vilp, Gcldcrland, The r cthcrlands, Jr .Xl. r973 (L) ; "Neotiella" 
ithacaensis (Rehm) Schwecrs 8 van Brummelen & Piepenbroek 4101, on clay soiJ, 
Wilp, Geldcrland, The :\ethcrlands, 3· VI. 1973 (L) ; Scutellinia armalospora Denison­
PiefJenbroek 575a, on damp soil, Duurschc Waardcn between Olst and Wijhc, Ovcr­
ijscl, The :\ctherlands, 19.VIII. 1973 (L) ; S. scutellata (L. per St-Amans) Lamb. -

1 Mdasti4o miniata (Fckl.) Boud. 
• Pa:i4a aurMtia Pen. per I look. 
• Ciliaria pscudolrtchispora (Schroet.) Boud. 
• Lc Gal 1947: 2o6 
' Pa:i4a bicucullata Boud. 
1 correct name noJ available 
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van Bmmmelm 4070, on burnt wood, Nederhorst den Berg, orth-1 loll and, The 
1\cthcrlands, 12.Y. 1973 (L); van Bmmmelen 4006, on dead wood, Axalp, Tiefental 
ncar llricnz, aiL 1 150 m, SwiLZerland, g.JX.1g72 (L); Sepultaria armosa (Fckl.) 
Rehm - Dooms & van Bmmmelen 4071 , on sandy soi l, i\ederhorst den Berg, :\orth­
Holland, The Netherlands, 12. V.1g73 (L); S. lniUis (Fckl.) Boud. - Piepenbroek 620, 
on damp soil, Hcngforder Waarden, Olst, Ovcrijsel, The cthcrlands, g. TX.1973 (L) ; 
Trichophaea abwzdans (P. Karst. ) Boud. - van Bmmmelen 4106, on burnt ground, 
Twello, Crldcrland, The Netherlands, 12 .Vl.1 g73 (L); and T. woolhopeia (Cooke & 
Phill. apud Cooke) Boud. - Piepenbroek 564', on sandy soil amongst mosses, " Fries­
wijk", Diepcnvcen, Overijscl, The :\ctherlands, s.VIII.1 g73 (L). 

The apothecia were collected on their substratum in the field. In the laboratory 
they were taken from the substratum and placed in the fixative. Several types of 
fixa tive were applied. 

Apothecia were fixed for 30 minutes at room temperature in 1.5% KMn04 in 
distilled water, to which one drop of Invadine (Geigy) was added; a fter several 
washings in pure distilled water it was postfixed for 6o minutes at room temperature 
in 1% Os0 4 in cacodylate buffer. Other material was ftxed for 3 or 4 hours at 
4 °C in 3- 3.25% glutaraldehyde in cacodylate buffer; after several washings in pure 
cacodylate buffer it was post fixed for 6o or go minutes at 4 oc in 1% OsO 4• Moreover 
some ma terial was fixed for several days at 20 °C in 3% glu ta raldehyde and 3% 
acrolein in cacodylate buffer; after several washings in pure cacodylate buffer it was 
postfixed for 6o minu tes at room temperature in 1% Os0 4• 

The KMn04-0s04-fixed material was washed in pure cacodyla te buffer and 
dehydrated at room temperature in ethanol, as was the glutaraldehyde-acrolein­
Os04-fixed materia l. The glutaraldehyde-Os0 4-fixed material was washed at 4 °C 
in pure cacodyla te buffer, then dehydrated at 4 °C in ethanol. During dehydration 
the material was sta ined in 1% uranyl acetate in 30%, so%, 70% , and g6% ethanol 
in distilled water or in the 70% and g6% solution or in the g6% solution only. In a 
few instances staining occurred in a series of dehydration steps, each consist ing of a 
mixture of 1% uranyl acetate' in g6% ethanol and a corresponding amount of 
distilled water. 

The material was then transferred a t room temperature to the usual Epon em­
bedding medium (Luft, 1961), via 100% ethanol, propylene oxide, and mixtures of 
propylene oxide and Epon. 

The Epon components were used at a rate of 6. 1 g Epikote fi12, 1.g g dodecenyl­
succinic a nhydride, 3·3 g methylnadic anhydride, and 0.15 g 2 , 4, 6-tri (dimcthyl­
aminomethyl)phenol. 

Sections were cut with a glass knife or a Du Pont diamond knife on an LKB 
Ultrotomc III, occasionally sLa ined with various combinaLions of uranyl acetate 
(Ciauert, tg67) and Reynolds' lead citrate ( 1g63), and examined wiLh a Philips 
EM 300 clcctt·on microscope. 
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OBSERVATIONS 

The ultrastn.ctu re of these sprcirs accords fairly closely ,.,ith the ultrastn.cllrrc of 
Ascodesmis microscopica and A. nigricans. A genera l descript ion will therefore be given 
first. This is followed by the characteristics of each species separately. 

Like with AscodesmiJ microscopica a nd A. nigricans, in thr species in this srudy the 
development of the ascospores starts by a del imitation of the spores in the ascoplasm. 
When de-limitation has been completed the two delimi ting unit membranes starround 
sporoplasm in the middle of which a nucleus is situated. The remaining parl of the 
ascoplasm is called the cpiplasm. 

At these very early stages of spore development cpiplasm and sporoplasm arc not 
essent ially d ifferent from each other. Because of thci~ common origin they have the 
same electron density and contain the same type of organels, like in AscodesmiJ 
microscopica and A. nigricans. The form and stnacnJrc of the organcls a lso answer to the 
description of these two species. Not until the spores have evolved do the cpiplasm 
and the sporoplasm develop an appearance characteristic of each of them. 

r n all the species studied here a firs t spore wall develops between the two delimiting 
unit membranes. The mode of development and the general structure of the first 
spore wall is the same as that described for AscodesmiJ microscopica and A. n(r:ricans. 
Like in those species this wall, here also called primary wall, consists of homogeneous 
electron-transparent material; it varies from 200- 1400 nm in thickness. At a later stage 
two layers arc prcsrnt, an outer cpisporc and a n inner endospore. In AscodesmiJ micro­
scopica and A. nigricans these two layers developed through redistribution of the primary 
wall material. This may also occur in the species studied here, but since the origin of 
the two layers could not be easily traced, I do not wish to state th is wi thout comment. 

The epispore is 3o-1oo nm thick and at fi rst consists of only one fair ly elccu·on­
densc layer. In a later stage three layers arc often found. In material fLxcd in pcr­
manganatc-OsO. the omcr and inner layers arc electron-dense, while the middle 
layer is electron-transparent ; the outer layer may further increase in thickness. In 
material fixed in gluta ra ldehydc-acrolcin-Os04 or in glutaraldchydc-Os04 the 
outer and inner layers arc only fairly electron-transparen t, while the middle layer is 
electron-dense. In a few eases only two layers are found; the outer layer then seems 
to correspond wi th the afore-mentioned outer layer. Ultimately with a ll three 
fixat ives still finer striation, which may alter this original pattern considerabl)', often 
becomes visible in all the layers. 

The endospore varies in thickness from rso-2000 nm a nd has the same structure 
with all the fixatives. In the younger stages it is electron-transpa rent. Unlike the 
endospore in Ascodesmis microscopica and A. nigricans, in the present species the stnacturc 
may vary in the later stages; its omcr pan ofien increases in electron density, some­
times developing a layered structure that joins with the episporc. 

Like in AscodesmiJ microscopica and A. nigricans, the inner del imiting unit mcmbr11nc 
becomes the sporoplasmalemrna and the outer delimiting unit membrane the 
investing membrane. 
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After formation of the primary wall new wall ma terial is deposited between the 
primary wall and the investing membrane. In this way a second spore wall is formed. 
This occurs in the species that develop ornamented spores as well as in those that 
develop smooth spores. The very first sta ges in the development of th is spore wall arc 
the same as in Ascodesmis microswpica and A. nigricans. Like in those species the 
investing membrane separates from the primary wall and the resul ting space fills up 
with new '"all material. I n the older stages however a ll these species show their own 
characteristic development, which will be described in detail for each of them. The 
second spore wall will be called secondary wall, as in the two species of Ascodesmu. 

As the primary and secondary walls evolve, the epiplasm and the sporoplasm 
each develops its own characteristic appearance. The structural changes in the 
cpiplasm are complete. Almost al l the organcls disappear, the endoplasmic reticulum 
probably rema ining longest; in the later stages of development tl1e organcls arc 
often found in a thin layer just inside the ascoplasm.alcmma. The structure of the 
remaining epiplasm varies according to the species; when the spores finally mature 
almost all the epiplasm in the upper part of the ascus disintegrates. The appearance 
of the sporoplasm scarcely changes, except for a g<·neral increase in l'lect ron density; 
in nearly all the species oil drops develop. 

AUURIA AURANTIA 

Fixatives: glutaraldehyde-acrolein-OsO 1, g lutaraldchydc-OsO 1, and pcrrnan­
ganate-Os04. Incipient spores have been seen from the moment at which formation 
of the primary wall takes place. 

Mter use of the two second fixatives the appearance of the epiplasm and the 
sporoplasm is in line with the general description. Mtcr use of the glutaraldehydc­
acrolein-OsO~-fixativc however it is differen t ; because of the irre!,rular a nd freakish 
aspect of a ll the membranes and the presence of extensive clusters of membranes both 
look ra tlter chaotic. These clusl'crs occur along the ascus wall, where the membranes 
mostly run parallel to the wall and join with lomasomes; more centrally in the 
ascoplasm and in the sporoplasm the clusters consist of more or less regularly arra nged 
concentric membra nes, which may be associa ted with electron-transparent vesicles 
and electron-dense granules. Another frequ ent phenomenon aftc1· usc of th is fixa tive 
is bulbing of the nucleus in the sporoplasm. The bu lbs arc often associated with 
sporoplasmic membranes tha t occur close to the nuclear membrane. 

The first stn.Jctural changes in the epiplasm arc found during the formation of the 
primary wa ll. I n this stage the cpiplasmic vacuoles increase in size and number; after 
fixing in perrnanganatc-Os0 4 they conta in some flocky material. The sporoplasm 
becomes more electron-dense but maintains its original structure. The primary wall 
develops regularly, becoming 3oo-400 nm thick. 

Deposition of secondary wall material occurs regularly along the whole primary 
wall , but separation of the investing membrane is more conspicuous at some places 
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than at others. After use of the two aldchyde-OsO 4-fixativcs the investing membrane 
runs irregularly, after fixing in pcrmanganatc-Os04 straighter; this di!Tcrencc is 
found in all the stages of spore development. The secondary wall material is fairly 
electron-dense; in the permanganate-Os04-fixed material it is homogeneous, in the 
aldehyde-Os04-lixcd material perhaps slightly more granular (Pl. tA, B). 

When the secondary wall has joined together around the whole primary wall and 
widens, the structural changes in the plasm increase. The sporoplasm becomes far 
more electron-dense and develops two oil droplets. The epiplasm undergoes extensive 
vacuolation whereby the organcls originally prcsem as well as the contents of the 
vacuoles disappear. In the glutaraldehydc-OsO 4-fixcd material the remaining 
epiplasm between the vacuoles is quite normal in appearance; in the pcrmanganate­
Os04-fixcd material it secrns to have about the same structure as the secondary wall, 
whereby it sometimes appears like more or less globl.t larly separated parts (Pl. tB). 

The cpisporc and the endospore develop regularly. The episporc forrns the usual 
complex of layers of alternating electron density, 30 50 nm thick. The distribution of 
electron-dense and electron-transparent material in the endospore, which is 25o-
350 nm thick, is less regular but fair ly constant in appearance; it is especially visible 
after usc of the aldchydc-Os0 4-fixativcs (Pl. 1 C, D). 

During the development of the episporc and the endospore the secondary wall 
increases in thickness and its appearance varies according to the fixatives used. In the 
pcrmanganatc-Os0 4-fixcd material the secondary wall material at first becomes 
slightly more electron-dense; the increase in electron density then occurs in special 
areas that are often found in the form of bands along the outer border of the second­
ary wall, or spread more granularly (Pl. 1 B, C). In the aldehyde-Os04-fixcd material 
electron-dense globules arise throughout the secondary wall; these globules expand 
and the intermediate material also becomes more electron-dense and granular 
(Pl. I D). 

Dllring the last stagrs of the maturation of the spores the secondary wall material, 
which has further increased in electron density, appears to concentrate on the cpi­
sporc, where ornamentation is formed. Meanwhile the epiplasm loses its structure 
completel)' and disappears (Pl. 1D). The ornamentat ion consists of a high and 
coarse reticulum of crests and ridges about 1 ooo nm thick and connected by a smooth 
layrr about 1 oo nm thick covering the cpisporc in the meshes of the net. 

AN'I'IIRJ\COBIA MELALO~lJ\ 

Fixative: glutaraldchyde-Os0 4• The youngest stages present show fai rly advanced 
spore development. ot only have an cpisporc and an endospore developed but a 
secondary wall is also present. 

Epiplasm, sporoplasm, and endospore are regular in appearance; the sporoplasm 
is more electron-dense than the cpiplasm, where vacuolation has started. The cpi­
sporc shows a striated structure parallel to the spore surface and striation perpendicu-
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lar to it. The secondary wall has electron-dense and somewhat granular contents; the 
bounding investing membrane runs slightly undulating (Pl. 2A). 

In a following stage the vacuolation in the epiplasm continues. The ~tria ted struc­
ture in the cpisporc parallel to the spore surface becomes clearly visible but the 
striation perpendicular to it has disappeared; the episporc is 6o 8o nm thick. The 
endospore (30o-4oo nm thick) now shows a diiTcrcntiated pattern of varying electron 
density, with largely dominant electron-dense material perpendicular to the epi­
spore; an electron-dense layer in the innermost part of the endospore may be present, 
too (Pl. 2C, 0). The secondary wall has also developed further and the granular 
contents appear to increase in electron density at several places on the cpisporc. In 
this way one or more big electron-dense mass develops on each spore (Pl. 2A). 

By the latest stages of spore development the epiplasm has almost totally dis­
appeared, while the sporoplasm has become almost electron-dense and developed 
several oil drops. The electron-dense masses in the secondary wall have loosened 
from the episporc and, together with the rest of the secondary wall, appear to be lost 
in the remnants of the cpiplasm (Pl. 2C). o ornamentation is formed; the mature 
spores arc smooth. 

Bouo1F.RA ECHJNU J.ATA 

Fixative: permanganate-OsO 4 • The aspect of the primary wall and the sporoplasm 
agrees with the general description; the primary wall measures 6oo- 1000 nm; in the 
sporoplasm small areas with electron-dense granular material arc present. 

By an early stage of spore development the strucn1ral changes have already made 
grea t progress in the epiplasm. Where the development of the secondary wall has not 
yet started, nearly a ll the organels have disappeared; those remaining arc mostly 
found close to the ascoplasmalcmma, where the epiplasm now consists of a broad 
layer of electron-dense granular nuncrial. More centrally in the ascus the epiplasm 
looks rather empty, except for numerous globules that vary in size and consist of the 
same granular material as that in the outer layer of the epiplasm ; areas with electron­
dense flocky material are also found (Pl. 3A) . 

The development of the secondary wall starts with the separation or the investing 
membrane from the primary wall. This separation occurs a long the whole spore but 
tends to become fairly conspicuous in some places. In this stage the same llocky 
material and the same globular structures as in the epiplasm arc present in the 
secondary wall. The globular structures arc often seen in association with the 
investing membrane {Pl. 3A, B). 

When the secondary wall develops further it increases in size and remains freakish 
in outline; it no longer contains the globular structures but consists of the flocky 
material only. The cpipl:tsm docs not change its appearance; in the sporoplasm 
several oil drops develop and the electron density increases {Pl. 3B). 

During the development of the secondary wall an cpispore and an endospore 
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evolve; the cpisporc varies in thickness from 30 45 nm, the endospore from 6oo-
2000 nm. As the result of a vaguely layered structure sometimes present in the outer 
part of the endospore, the epispore a nd the endo pore are not cl<'arly separate-d from 
each other (Pl. 3C, D). 

When the spores mature the flocky material in the secondary wall appears to 
concentrate on the epispore, where ornamentation is formed (Pl. 3!3, C, D). The 
cpiplasm disintegrates completely, as docs the rest of the secondary wall. The 
ornamentation is spinose; the spines vary in height from 25o-4000 nm; they arc 
mostly regular in form but sometimes also conical or pin-shaped, or even with a split 
top (Pl. 3C). A rather smooth layer of about too nm thick covers the cpisporc 
between the spines (Pl. 3D). 

CIIP.II. YMENIA Pl:I.CHERRIMA 

}' ixativc: pcrmanganatc-Os04• In the youngest stages an incipient formation ol 
the secondary wall is present. 

Both the primary wall and the sporoplasm are normal in appearance, agreeing 
with the general description; the primary wall is 500-700 nm thick . .By an early 
stage of development the st ructural changes in the cpiplasm have made great pro­
gress, like in Boudiera ecltinulata; it contains only a few organcls and consists 
mainly of fairly electron-dense flocky material. Separation of the investing membrane 
has occurred along the whole primary wall; the secondary wall varies considerably 
in thickness and consists of the same Rocky material as that in the epiplasm. The 
investing membrane runs straight but is often interrupted; the free endings then 
spread locally into the epiplasm, so that tlte secondary wall and the epiplasm merge 
into each other (Pl. 4A). 

In a somewhat later stage of spore development the appearance of the primary wall 
and the sporoplasm has scarcely changed; the sporoplasm increases in electron 
density but no oi l droplets arc formed. The alterations in the appearance of the 
seconda•·y wall and the cpiplasm arc more striking. The secondary wall has widened 
and increased in electron density; it has also become homogeneous and now contains 
epiplasmic inch1sions. In the cpiplasm the !locky material has become more homo­
geneous and vacuoles with Aocky contents have developed. The investing membrane 
is no longer interrupted as it was before but now shows numerous associations witl1 
the epiplasm; the cpiplasmic material seems to concentrate into g lobules that arc 
incorporated in the secondary wall; numerous small vesicular and membranous 
structures arc also found close to the secondary wall (Pl. 413, C, D). 

rn a following stage an episporc (4(>-6o nm thick) and an endospore (6oo-2500 nm 
thick) develop (Pl. 413, D) and at various places on the epispore diffuse and elecu·on­
dense, vaguely layered spots arc found. Both the secondary wall and the homo­
geneous material in the epiplasm sometimes still increase in electron density; the 
associations of the investing memb•-ane with the cpiplasm seem to disappear, as do 
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the vacuoles in the epiplasm. On the cpisporc a thin clccu·on-dcnsc layer of about 
50 nm develops; although nearly everywhere on the spores this layer is smooth, here 
and there very tiny warts may be present (Pl. 413, D). 

Still la ter stages were not present in the material so tha t ornamentation on the 
mature spores could not be dcmonstra t<'d; in the literature the mature spores arc 
described as smooth. 

L AMPROSJ>ORA OICTYOIOLA 

Fixative: pcrmanganate-Os0 4 • In this material tllc spores could be examined in a 
very early stage of development when the primary wall had not yet reached its 
ultimate thickness of 2oo-350 nm. In this stage the cpiplasm and the sporoplasm 
still have the same aspect, which does not differ very much from the general des­
cription ; both contain areas with electron-dense granules. 

'v\'hcn the primary wall is completed the development of the secondary wall 
starts. eparation of the investing membrane from the primary wall occu~ fairly 
n·gularly along the whole surface of the spore; the investing membrane runs stra ight 
but is often difficult to distinguish. The secondary wall has rather electron-dense 
homogeneous contents and finally reaches an average thickness ofsoo nm (Pl. sA, B). 

During the development of the secondary wall an cpisporc of go-40 nm thick and 
an endospore of 150- 300 nm thick arc formed (Pl. 51\, l3, C) and changes in the 
epiplasm and the sporoplasm occur. In the cpiplasm the areas with electron-dense 
matr rial at fi~t seem to enlarge (Pl. s A) but in a somewhat later stage only less 
electron-dense flocky material is found ; close to the inv<'.sting membrane it seems to 
be packed into globules of varying size. The electron density of this flocky material 
and the globulrs in thr rpiplasm corresponds with the electron density of the second­
ary wall material (Pl. sll, C). In a somewhat later stage vacuolation starts in the 
epiplasm, whereby nearly all the other organcls disappear ; the vacuoles contain 
some flocky mate rial (Pl. sB, C).' Further changcs occur in the sporoplasm, where the 
electron density increases and one large oil drop is formed. 

Simultaneously with the con tinuous changes in the cpiplasm and the sporoplasm 
the appearance of the seconda ry wall altc~ further. On the cpisporc a diffuse layer 
with increased electron density is formed (Pl. sC). Locally just after its formation, 
this layer may show very fine striation running parallel to the spore surface; in a later 
stage it becomes more homogeneous and abou t 15 nm thick. In the originally striated 
pa rts flattened g lobules about 50 150 nm across showing the same increased electron 
density and homogeneous appearance develop. The globules arc distributed regularly 
over the spore surface a nd grow to rounded spinrs and ridges of max. 200 nm 
(Pl. sD); these finally form reticulate ornamentation on the episporc. The cpisporc 
now measures 5o-7o nm in thickness {Pl. 5D). Together with the cpiplasm the rest 
of the secondary wall decreases and seems to disappear. 
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LAMI'ROSPORA CREC'I-IQ.\;£RAULTII 

Fixatives: permanganate-OsO 1 and glutaraldehycle-OsO 1• This species c-losely 
resembles L. dictydiola in the stages where the primary wall (Boo 1100 nm thick), 
the episporc (6o-8o nm thick), and the endospore (soo-•ooo nm thick) develop a nd 
the first formations of the secondary wall are found. 

During the funhc.:r development of the secondary wall the appearance of the 
cpiplasm remains the same· as in /.. dictydiola. In the sporoplasm the only difference 
between the two species is that here instead of one large oil drop several smaller 
drops develop. 

A marked difference between this spccit'~ and / •. dictydiola is found in the further 
development of the secondary wall. At first the secondary wall of this species may 
widen to 2500 nm (Pl. 6A). l n a later stage a number of globules with a granula r 
structure and about 3oo-5oo nm across arise distributed regularly on the epispore 
~ Pl. 6B). The secondary wall material then seems to shape into packets of striated 
structures. At first these structures arc found only around the globules but in a later 
stage they arc evident throughout the secondary wall; they start by running in all 
d irections (Pl. 6C), then seem to pile up and finally unite into large spines of soo-
3500 nm, which form complete ornamentation on the epispore (Pl. 6D). Together 
with the cpiplasm the rest of the secondary wall disappears. 

i\ J P.I.ASTIZA CIIAn: Rl 

Fixa tivt•s: per manganate-Os0,1 and glutaraldehydc-OsO 1• In the' younge'St stages 
an incipient formation of the secondary wall is found. 

The structures of the primary wall (300- 700 nm thick), the sporoplasm, and the 
epiplasm largely agree with the general description; in the sporoplasm the electron 
density has increased, in the epiplasm the endoplasmic reticulum is fairly abundant 
and in the pcrmanganate-Os04-fixed material areas with electron-dense granules 
are found. 

ln the permanganate-OsO~-fixed material vacuolation in the cpiplasm is found in 
a somewhat later stage; the vacuoles arc completely filled up with slightly electron­
dense nocky matrrial, which howevrr disappears in the later stages. In the re­
maining epiplasm most of the other organels disappear and fairly electron-dense 
homogeneous areas arc found; the granular a reas increase in size (Pl. 7B, C, D). ln 
the glutaraldehyde-Os04-fixed mater ial vacuolation in the cpiplasm has often 
started in a somewhat earlier stage of development and the vacuoles look empty. The 
aspect of the remaining cpiplasm continues to be normal (Pl. 7/\ ) . 

The epiplasmic vacuoles arc a ll about the same size and occur against the spores. 
Separation of the investing membrane has started along the whole spore, but the 
secondary wall develops particularly between the vacuoles. The investing membrane 
runs straight ; the secondary wall has a fairly electron-dense homogeneous structure. 
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Together with the development of the secondary wall an episporc (40 6o nm thick) 
and an endospore (goo-6oo nm thick) a rc formed. In the sporoplasm the electron 
density increases further in th is stage and several oi l drops dcvrlop (Pl. 7C, D). 

In later stages the contents of the secondary wall increase in electron density 
locally a nd become fairly granular (Pl. 7B, C), ultimately forming reticulate or­
namentation 700- 1000 nm thick. At the two poles of the spores an apiculus of ahout 
2000 nm may be found and in the meshes of the net the cpisporc is covered by a thin 
layer· about so nm thick ( Pl. 7D) . The rest of the secondary wall disappears, as docs 
the epiplasm. 

"l EOTIELLA" ITIIACAENSIS 

Fixa tive: pcrmanganatc-OsO •. The primary wall (300 goo nm thick) as well as 
the epiplasm and the sporoplasm are regular in appearance and agree with the 
general description; in the cpiplasm small areas with electron-dense granules arc 
present; in the sporoplasm the electron density has sligh tly increased. 

When the secondary wall develops, separation of the investing membrane from the 
primary wall occurs over nearly the whole spore but locally it is very conspicuous; 
the investing membrane nrns somewhat irregularly. The secondary wall then in­
creases in thickness and its outline becomes undulating; its contents arc homogeneous 
and rather dcctron-densc. At the same time the appearance of the cpiplru.m a nd the 
sporoplasm changes. I n the epiplasm vacuoles with flocky contents develop; the 
areas with electron-dense granules enlarge but most of the organels originally present 
remain ; in a later stage the <'pi plasm also contains arras with l<'ss electron-dense 
homogeneous material. In the sporoplasm the electron density increases and several 
oil drops develop (Pl. 8A, B, C). 

During the drvrlopmcnt of an cpisporc (3o-5o nm thick) and an endospore 
(3oo-5oo nm thick) (Pl. 8B, C, D ) a thin electron-dense layer arises about 40 nm 
from the cpisporc and at the same time large diffuse arras with increased electron 
density are found throughout the secondary wall ( Pl. 8C). In the following stage 
a lmost globular structures, measuring about 400 nm across and sometimes looking 
a bit granular, and two or three extra electron-dense layers, which mostly appear to 
run through the globular struerurcs, develop on the epispore (Pl. 8D) . The cpiplasm 
and the rest of the secondary wa ll seem to disappear. Still later stages could not uc 
stud ied ; it is known from the literature that the mature spores have warty ornamen­
ta tion. 

ScuTELUN!A 1\ RMATOSPORA 

Fixa tivcs: permanganate-OsO 4 a nd glutaraldehyde-OsO 4• r n the youngest 
stages discernible the development of the secondary wall has already started . 
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The primary wall (450 850 nm thick), the cpiplasm, and the sporoplasm have a 
normal aspect. Separation of the investing membrane has occurred along the whole 
primary wall; the investing membrane itse lf mostly runs slightly undulating. The 
secondary wall material is homogeneous a nd rather electron-dense. 

In the following stage of development the secondary wall at first increases only in 
thickness, thrn important changes arc found. In the pcrmanganatc-OsO 1-fixcd 
material the investing membrane is interrupted; this was also found in Cheirymenia 
pulclterrima and will be described for Scutelliflia se~llellala, Sepultaria areflosa, S. lermis, and 
Tricltophaea woolltopeia. Like in these species, the free endings of the investing mem­
brane spread into the cpiplasm, so tha t the secondary wall and the cpiplasm merge 
into each other (Pl. gA). 1t is not yet clear whether this phenomenon also occurs in 
glutaraldehydc-Os04-fixed material. In the cpiplasm the existing organels slowly 
disappear a nd vacuolation starts. In the pcrmanganate-Os04-fixcd material the 
vacuoles remain rather small and contain floeky material; the rest of the epiplasm 
becomes homogeneous and fairly electron-dense; in the glutaraldehyde-OsO 4-fi.x.ed 
materia l the vacuoles may enlarge considerably and look empty, while the rest of the 
cpiplasm looks somrwhat granular. The secondary wall itself remains homogeneous 
and fairly electron-dense; both fixatives show the presence of cpiplasmic membranous 
fragments and vesicles, but after fixing in pcrmanganate-Os04 small electron-dense 
spots that seem to consist of a compact mass of membranes also occur (Pl. gA). 1 n the 
sporoplasm the electron densi ty increases and several oil drops arc formed. 

ln the following stage a n episporc (7o-8o nm thick) and an endospore (sso-
8oo nm thick) develop (Pl. gB, C, D, E). At the same time an incre.'I.Sc in electron 
density, giving the secondary wall a somewhat more granular look, is found particu­
larly nea1 the episporc, on which electron-dense warts and spines arise (Pl. gB, C, D). 

When the spores mature the epiplasm disappears almost completely, just as the 
rest of the secondary wall appears to do. The mature spores have warty-spinose 
ornamenta tion; thr warts and rounded spines arc aboutsoo 2000 nm high and may 
have grown tOgether or else be connected by a cont inuous layer of 2o-50 nm thick 
and covering the cpisporc in between completely. 

ScuTELLINIA scuTELJ..ATi\ 

Fixatives: pcrrnanganatc-OsO 4 and glutara ldehydc-acrolcin-OsO 4• The first 
stages of development of the spores arc exactly the same as in S. armalospora; the 
primary wall measures 6oo-8so nm, the cpispore go- 100 nm, and the endospore 
5oo-2000 nm. The glutaraldchydc-acrolcin-Os04-fixative gives this species a some­
what different look, like in Ale11ria auranlia; in the cpiplasm as well as in the ~poro­
plasm the same irregular and freakish aspect of the membranes a nd the same clusters 
of membranes arc found. 

Differences between the two species of Srotellinia occur only in the last stages of 
development of the secondary wall (Pl. 10A, B, C, 0 ). In the mature spores of S. 
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scutellata the distribution of electron-dense materia l results in ornamentation of small 
warts of abou t 2oo-3oo nm; these may fuse, to some extent forming an i1Tegular 
network; all over the epispore a thin layer of about 10 nm appears to be present in 
the meshes of the net. The epiplasm and the rest of the secondary wall disappear, like 
in S. annatospcra. 

• EPULTARIA ARENOSA 

Fixatives: permanganate-Os04 and glutaraldehydc-Os0 4• The structures of the 
primary wall (250 6oo nm thick), the sporoplasm, and the epiplasm do not differ 
from the general description; in the epiplasm and the sporoplasm small a reas with 
electron-dense granules arc found afier fixing in permanganate-Os04 • 

In 1hc following stage the investing membrane separates along the whole primary 
wall and a secondary wall with fa irly electron-dense contents develops. In the 
glutaraldehyde-Os0 4-fixed material the investing membrane may run somewhat 
irregularly; the secondary wall material has a Oocky-granular appearance; locally 
small homogeneously structured globules and parts of layers are then found on the 
primary wall (Pl. 11 B). Where the investing membrdnc runs less irregularly the 
secondary wall material is more homogeneous and forms a more cont inuous layer on 
the primary wall. ln a few rare cases the secondary wall th ickens considerably and 
very large homogeneous electron-dense masse.• arc found on the primary wall 
(Pl. 11B). In the pcrmanganate-Os04-fixed material the investing membrane runs 
straight ; the secondary wall material has a homogeneous aspect and shows many 
thickenings in which the same electron-dense spots as in Scutellinia annolosfJOra and 
S. scutellala arc found; further the same interruptions in the investing membrane as 
described earlier also occur. The electron-dense masses on the primary wall a rc not 
prc-~rnt (Pl. t 1 A). 

In the epiplasm most of the organels disappear and vacuolation stans; the vacuoles 
remain very small and in the permanganatc-Os0 4-f1Xed material they have flocky 
contents. After usc of the glutaraldehyde-Os0 4-fixative the remaining part of the 
cpiplasm obta ins the same appearance as the secondary wall. After use of the perman­
gauatc-0 a.-fixative the areas with electron-dense material in the epiplasm enlarge 
and large areas with the same homogcncotL~ aspect as in the secondary wall arr also 
present (Pl. t 1 C, D). 

By this advanced state ofsporc development the sporoplasm has increased in ekctron 
density; per spore one large oi l drop, occasionally accompanied hy scvrral smaller 
drops, is found. Simultaneously an cpisporc (30 ·40 nm th ick) and an endospore (200 

300 nm thick) have <·volvcd. At first I he endospore shows a mther broad electron-dense 
outer part; t he electron-dense material then occurs for the most part as a fairly thin 
and sometimes interrupted layer in the inncrmorc parts (Pis. 11C, D; 12A, B, C). 

During maturation of the spores both the cpiplasm and the complete secondary 
wall disappear; the mature spores arc smooth. 



M F.RKUS: Ultra.rlrocture of a.scosf!ore wall in Pyronematacuu 15 

SEPU LTARIA TENUIS 

Fixatives: pennanganate-Os0 4 and gluJa ra ldchydc-Os0 4 • The development of 
the spores is very much the same as in S. arenosa. The structures of the primary wall 
(2oo-5oo nm thick), the sporoplasm, and the cpiplasm agree with the general 
description. When the secondary wall develops, the invest ing membrane separa tes 
along the whole primary wall. ln the gluLaraldehyde-Os04-fixed macerial the in­
vesting membrane may run a bit irregula rly, in which case the secondary wall 
material is a lso flocky-granular in appearance; in a later stage an increase iu r lrctron 
density is found especially in the middle of the secondary wal l. Like in S. arenosa, in 
a few rare cases the secondary wall thickens considerably and the same large homo­
geneously structured masses arc then present on the primary wall. The permanganatr­
Os04-fixed materia l has 1he same appearance as inS. a;mosa. 

During 1he fu rther development of the spores this species closely resemble S. 
armosa (Pl. 120 , F.), though the sporoplasm develops several sma ller oil d rops instead 
of one la rge drop. Like in S. armosa both the cpiplasm and the complete secondary 
wall d isappear when the spores mature ; the mature spores as·c smooth. 

TRICHOPHAEA ABUNIJANS 

Fixatives: permanganate-Os0 4 and gluta raldchydc-Os04• The youngest stages 
present show an incipient formation of the econdary wall. 

The structures of the primary wall (400- 500 nm thick), the epiplasm, and the 
sporoplasm do no t difrcr from tltc general description; in the cpiplasm small areas 
with electron-drnsc material arc found aftr r fixing in pcrmanganatc-OsO 1• The 
investing membra ne, which runs fairly straight, has separated from the primary wall 
at some places and the secondary wall fom1cd locally in this way consists of homo­
geneous and rather electron-dense materia l. In the fo llowing stages this process of 
secondary wall formation proceeds along the whole primary wall (Pl. 13A). 

At the same time an cpispore (35- 45 nm thick) and an endospore (35o-450 nm 
thick) develop and changes in the epiplasm and the sporoplasm take place. l n the 
epiplasm some larger vacuoles, which in the pcrmanganate-Os0 4-fixed material 
have flocky contents, arise and the organels slowly disappear. In the gluLaraldehyde­
OsO,-fixed material the remaining cpiplasm is normal in appearance; in the per­
rnanganate-OsO 4-fLxed material the electron-dense granules remain present and 
larger homogeneous and rather electron-dense areas arc a lso found. T n the sporo­
plasm the electron density increases and two oil drops develop. r n the inner pa rt of 
the secondary wall itself the electron density increases and a continuous electron­
dense layer with a wavy outl ine is finally formed on the cpisporc (Pl. 138, C, D). 

In the mature spores the epiplasm has disintegrated completely and disappeared, 
together with the rest of the secondary wall; meanwhile warty ornamenLalion, which 
covers the episporc completely and varies in thickness from so-200 nm, has developed 
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TRICHOPHAEA WOOLIIOPEIA 

Fixatives: pcrmanganate-Os04 and glutaraldehydc-Os04• The glutaraldehyde­
OsO 4-fixed material could be stud ied only in the latest stages of spore development. 

This species at first develops the same as T. abundans; the primary wall is 65o-
1400 nrn thick. At a later stage however impor tant differences between the two 
species occur. The secondary wall material appears more flocky and contains the 
same electron-dense spots as were found in Scutellinia annalospora, S. scultllaU1, Sepultaria 
armosa, and S. ltnuis; besides epiplasmic membranous fragments, which were a lso 
present in the two species of Scuttllinia, and the interruptions of the investing mem­
brane described above occur (Pl. •4A, B, C). In the sporoplasm the electron density 
increases and one or rwo oil drops develop; occasionally several smaller drops arc 
also present. 

In th is stage an cpisporc (35-40 nm thick) and an endospore (45o-65o nm thick) 
develop (Pl. 14-B, C, D). The endospore at first has a broad and electron-dense 
outer part, in which striation may be distinguished. In the following stage additional 
wall material is fom1ed between the sporoplasmalcmma and the endospore; it is 
electron-dense and appears to occur as a continuous layer or as globular and lens­
shaped structures; it docs not distort the epispore and the endospore (Pl. •4D). 
The occurrence of this additional wall material is very uncommon and is only found 
in T richophaea woolhopeia. 

o further changes take place ttlltil the pores mature and the cpiplasm and the 
secondary wall disappear; the mature spores are smooth. 

DISCUSSION 

Like in my earlier study of Ascodesmis microscopica and A. nigricatiS ( :vtcrkus, 1973), 
the usual methods of preparing material for electron microscopy led to confirmation 
of the general ultrastructure given thus far for the Ascomycetes ( o.a. Hawker, 1965; 
Bracker, 1967). Different and too aggressive fixatives may have been the cause of the 
deviations from it found in Aleuria auranlia and Scutellinia scultllata. 

For Ascodesmis microscopica and A. nigricans the generally accepted hypothesis about 
the fi rst stages of spore development could be confirmed; in my investigations the 
delimitation of the spores in the ascoplasm by two unit membranes and the formation 
of spore walls between thcsc two unit membranes is also found in the species belonging 
to the Pyroncmataccae. Therefore I repeat my theory that this may be seen as a 
very common process that possibly occurs in all Ascomycetes. 

The successive formation of primary and secondary walls has been described for 
Ascodesmis microscopica and A. nigricans, the two wall layers a re evidently different in 
structure. In the Pyroncmataceae the two different stages in the formation of wall 
layers arc again found. The aspect of the first wall docs not differ essentially from 
that of the primary wall in the two species of Ascodesmis so that this first wall is here 
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also called primary wall. Though the second wall is quite different in appear­
ance from the secondary wall in Ascodesmis microscopica and A. nigricans, it is also 
called S<'Condary wall brcmrs<' it has rxaetly the same po ition a in the two 
species of Ascodesmis and also develops after the primary wall has been completely 
formed. 

In my discussion on the orig in of the spore walls 1 supposed that lomasomes do not 
play an important role in the formation of the primary wall in Ascodesmis microscopica 
and A. nigricans; this a lso appears to hold lor the Pyronemataccae, wher·e it seems 
improbable thatlomasomes play a n important role in the formation of both primary 
and secondary walls. Special activity of the sporoplasm during the formation of the 
secondary wall could not be found either. Again, no evidence has been obtained for 
LeGal's assumption that the secondary wall is of sporal origin. On the conu-ary, the 
present study shows that emphasis should be laid on the possibility that the epiplasm 
plays an important role in the for·mation C)f the secondary wall. This l also emphasized 
with the two species of Ascodesmis, whereby 1 suggested that, accord ing to the resul ts 
obtained thus far " the way in which the cpiplasm is involved possibly determines the 
appc..-trance of the secondary wall". 

).ify results on the Pyronemataceae warrant confirmation of this last statement. 
When spore development starts, the cpiplasm has a common structure; this st ructure 
and the changes it undergoes as soon as a secondary wall begins to form differ in 
aspect according to the ftxative applied. With both fixatives most of the organels 
disappear and associations of the cpiplasm with the secondary wall arc found. After 
fixing in permanganate-OsO 4 however vacuolation of the cpiplasm is not so frequent 
or so extensive as after fixing in glutaraldchydc-Os04 , while the epiplasm sometimes 
also contains electron-dense granules. These granules either remain present during 
the development of the spores, sometimes even increasing in number, or else they 
have disappeared beforehand; sometimes they arc present in the sporoplasm and may 
be compared with the glycogen granules in Ascodumis microscopica and A. rrigricans. 
Together with less electron-dense homogeneous or fiocky material, which often arises 
in the cpiplasm during the development of the spores and is possibly related to the 
granules, they may finally form the ground mass of the cpiplasm. Between tl1e 
vacuoles the cpiplasm often develops the. same appear-ance as the secondary wall, 
especially after usc of the pcrmanganatc-Os04-fixativc; it is therefore not improbable 
that the epiplasm and the secondary wall both contain identical substances. 

In its first stages of development the secondary wall material has the same ap­
pearance throughout the entire secondary wall. In later stages however important 
changes that completely alter the app<'arance of the seconda ry wall occur; in nearly 
all the species of the Pyroncmataccac studied a local increase or decrease of the 
electron density of the secondary w·<tll is found, so that it seems as though tl1c second­
ary wall material condenses at certa in places. A cont inuing increase in the amount of 
secondary wall material during this condensation process should not be excluded. The 
starting-point, the further course of the condensation process, a nd the ultimate 
ornamentation pattern on the episporc that finally results from the condensed material 
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differ from species to species but they arc all quite regular and characteristic for each 
species separately. 

At those places where the electron density of the secondary ... .-all decreases the 
secondary wall material finally disappears completely ; it is not yet clear whether it 
all joins the condensed areas or that part of it disintegrates. !.ike in the study of 
A.scodesmis mir:roscopica and A. nigricans it is also uncertain whether the investing mem­
brane remains present or disappears. 

All the species with ornamented spores, viz. Aleuria aurantia, Boudiera echinulata, 
Cheilymtnia pulcherrima, Lamprospora diciydiola, L. r:rec'hquerauliii, Melastiza chaleri, 
"Ntotiella" ithacamsis, ScuJellinia armalospora, S. scutellata, a nd T richophaea abundans 
develop their ornamentation in this way. In Lamprospora r:rec'hqueraultii the ornamen­
tation shows a very peculiar internal structure that arises in an originally homogeneous 
secondary wall. In the other species the ornamentation docs not show any special 
internal structure, a lthough it sometimes has a somewhat granular appearance. 

Apart from the species with ornamented spores several species with smooth spores 
have been studied. Although in these species the development of the spores is not 
essentially different, the smooth spores may arise in different ways. T n Antltracobia 
me/aloma, Sepultaria arenosa, and S. tmuis an incipient condensation disappears in a 
later stagr, so that smooth spores rather than ornamented spores develop; it is striking 
that in these species the condensation may be fairly extensive but it is then restricted 
to one or a few spots on the epispore. In Trichophaea woolhopeia no condensation at all 
is found, there the secondary wall material in its original form disappears. 

In comparing the development of the ornamentation patterns in Ascodesmis 
mir:roscopica and A. nigricans and in the species that belong to the Pyronernataceae it 
should be stressed that in A. mir:roscopica and A. nigricans the secondary wall builds up 
the ornamentation patterns in a final form immediately after it is formed; the 
ornamentation patterns in the Pyronernataccae however arise only through re­
distribution of already present secondary wall material. 

In a certain stage of spore development all the species in th is study show an cpisporc 
that consists of a fairly constant• pauern of layers of alternating electron density. If 
however in a later stage extra layers arise between the existing layers, each species 
develops a more characteristic episporc. This was also found in Ascodesmis microscopica 
and A. nigricans. 

Both in Ascodesmis microscopica and A. nigricans and in the species in this study the 
endospore starts as a homogeneous electron-transparent layer. In later stages of spore 
development it may become internally stn1ctured, in contrast to the endospore in 
the two species of Ascodumi.r that remains homogeneous; this internal structure is 
especially apparent in the aldehyde-Os04-fixed material. The outer part of the 
endospore often becomes fa irly c:lectron-dense, perhaps with a layered structure 
joining the epispore. 

For Ascode.rmis microscopica and A. nigricans it appeared as though the epispore and 
the endospore both developed in the primary wall by a redistribution and differentia­
tion of the primary wall material itself. Since my findings were not conclusive however 
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r do not wish to state this without further comment for the species belonging to the 
Pyroncmataccac. ln discussing the origin of tl1c cpisporc and tl;lc endospore, it is 
evident that the endospore must consist of primary wall material. On the other hand 
the cpisporc may have developed from either primary wall mater ial, secondary wall 
matrrial, or primary and secondary wall material. The fact that there is a strong 
similarity in structure bet wren the rpisporc of the present species and lhe epispore of 
Ascodesmis microscopica and A. nigricans, that the boundary between the epispore and 
the endospore is often not distinct but ~:,rradual, and that the secondary wall material 
is totally diffcrcm in appearance from the episporc (only the layered strucmre of the 
innermost part of the secondary wall in "Neotiella" ithacamsis disagrees) and the 
endospore however confirms my theory that in the species belonging to the Pyrone­
mataceac both the cpisporc and lhe endospore a lso differentiate within the primary 
wall. 

The variation in thickness of the primary wall, the episporc, and lhe endospore 
must for a large pan be ascribed to the possibil ity of swelling during fixat ion; as was 
also found in Ascodesmis microscopica and A. nigricons the glutara ldehyde-Os04-

fixative gives low and fairly constant valurs, while the permanganate-Os04-fixative 
gives high and variable values. 

l.ikc for Ascodumis microscopica and A. nigricons, the results of the present study do 
not entirely accord wi th Le Cal's observations (1947, 1949). In all the species the 
wall layers and membranes involved in the development of ornamentation have the 
same position, in cont rast to Lc Cal's descriptions of the occurrence of ornamentation 
on the inner or outer side of the "assise sous-pcrisporique" and the "pellicule mcm­
branaire". If the "pcll iculc membranairc" is described as "tunique cxtcrne de 
l'assis<·" tlw S!'Condary wall may possibly be compared with the "assisc sous-perispor­
ique" and the investing membrane v.;th tllc "pelliculc membrana ire". On the other 
hand if the "pcllicule mcmbranairc" is described as "coque intcrpcrisporique" it 
should be comparrd with the innermost layer of the ornamentation but a layer 
comparable with the "assisc sous-pcrisporique" is lhen absent; in that case the 
secondary wall should be seen as the "pcrispore". No evidence has been obtained for 
the presence of "masses globulcuses" or for sporal origin of the substance of the 
ornamentat ion constituting the secondary wall. The hyaline layer Dissing ( 1974) 
described for JJoudiera echinulata and the spore matrix Reeves ( 1967) indicated for 
Pyro11ema domuticum arc probably idemical wid1 the secondary wall. 
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ExPL.ANATtON OF PL.ATf.S 1- 14 

AnnRP.vtATIONS useo IN PL.ATES. - A W, ascus wall; CM, condensed material; F., cpiplasm ; 
En, endospore; Ep, epuporc; Gr, granules; I M, investing membrane; PI, plasmatic includings; 
PW, primary wall ; S, sporoplasm; SW, secondary wall; T, tonoplast: Va, vacuole. 

PL.ATP. I 

Figs. A- D. Almria oiiTonlia, spore development : Fig. A. beginning of secondary wall for­
mation, fixed in 3% glutaraldcl1yde and t % OsO, and stained with lead citrate, X 33,300; 
Fig. B. condensation of secondary wall material, fixed in 1.5% Kl\inO, and t% OsO, and 
stained with lead citrate, x 3o,goo; Fig. C. id. also showing development of the episporc and 
the endospore, X 23,8oo; Fig. D. id. flXcd in 3% glutaraldehyde and 1% OsO, and stained 
with uranyl acetate and lead citrate. 
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PJ..An; 2 

Fi~s. A D. Antllracobia IIJtloloma, spore development, fixed in 3-~5% glutaraldehyde and 
•% OsO, and stained with uranyl acetate and lead citrate: Fig. A. condensation of secondary 
wall material, x 36,300; Fig. B. development of the cpisporc and the endospore, x 47,8oo; 
Fig. C. id. x ~3, •oo; Fig. D. id. detail of the cpispore and the endospore, x 36,300. 

PLAn 3 

Figs. A- D. Boudiero ultinulata, spore development, fixed in 1.5% KMnO, and •% OsO,: 
Fig. A. development of the secondary wall, stained with lead citrate, X 11 ,700i Fig. B. con­
densation of secondary wall material, stained with lead citrate, x 10,100; Fig. C. id. also 
showing development of the cpisporc and the endospore, stained with uranyl acetate and lead 
citrate; Fig. D. id. detail of the cpisporc and the endospore, X 39,700. 

PJ..An; 4 

Figs. A D. Cllti/ymtnio pulcllurima, spore development, fixed in 1.5% K.\fuO, and 1% 
OsO, and stained wi th uranyl acetate and lead citrate: Fig. A. beginning of secondary wall 
forma1ion, x ~2,ooo; Fig. B. condensation of secondary wall material and development of the 
episporc and the endospore, X ~~.ooo; Fig. C. detail of the cpiplasm and the secondary wall, 
X 22,000; Fig. D. condensation of secondary wall material and development of the epispore 
and the endospore, X •3,400. 

PLAn s 

Figs. A D. LnmprosfHiro dict;·diolo, spore development, fixed in 1.5 % KMnO, and 1% OsO, : 
Fig. A. development of 1hc secondary wall, the epispore, and the endospore, stained with 
uranyl acetate and lead citrate, x 17,1 oo; Fig. B. id. stained with lead citrate, x 31 .~oo; 
Fig. C. condensation of secondary wail material, stained with lead citrate, x ~5,500; Fig. D. 
id. stained with uranyl acetate and lead citrate, X 31 ,~00. 

PLAn6 

Figs. A- D. Damprospora crte'llqueraultii, spore development, stained with lead citrate: Fig. A. 
development of the secondary wall, the episporc, and the endospore, fixed in 1.5% K.\{nO, 
and •% OsO,, x 14,500; Fig. B. condensation of secondary wal l material, fixed in •·5% 
KMnO, and •% OsO,, X 26,300; Fig. C. id. also showing the internal structure in the 
secondary wall, X 23,100; Fig. D. id. fixed in 3.25% glutaraldehyde and •% OsO,. 

PLAT!; 7 

Figs. A- D. Mtlrut~a dwttri, spore development, stained with uranyl acetate and lead citrate: 
Fig. A. development of the secondary wall, fixed in 3% glutaraldehyde and 1% OsO , , X 31 .~oo; 
Fig. B. condensation of secondary wall material, fixed in 1.5% KMnO, and 1% OsO., 
x ~s.soo; Fig. C. id. also showing development of the episporc and the endospore, x ~3.~oo; 
Fig. D. id. x 14,300. 

PLAnO 

Figs. A- D. "Ntolitlla" ithocotnsis, spore development, fixed in 1.5% KMnO, and 1% OsO • : 
Fig. A. development of u1e secondary wall, stained with lead citrate, X 39,700; Fig. B. id. 
also showing development of the episporc and the endospore, sta.ined with uranyl acetate and 
lead citrate, x 24,8oo; Fig. C. condensation of secondary wall material, sta.ined with uranyl 
acetate and lead citrate, x 27,300; Fig. D. id. X 55,700. 
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PLATE 9 

Figs. A-E. Scutellinia annalospora, spore development, stained with uranyl acetate and lead 
citrate: Fig. A. development of t.he secondary wall, ft.xed in 1.5% K:'11n04 and 1% OsO., 
X 25,500; Fig. B. id. also showing condensation of secondary wall material and development of 
t.he epispore and t.he endospore, x 22.000; Fig. C. id. fi:~ed in 3.25% glutaraldehyde and 
t% Os04, x 26,goo; Fig. D. id. x 17,1oo; Fig. E. detail of the cpisporc, fixed in 1.5% KMn04 

and 1% 0s04 , X 6s,8oo. 

PLATE 10 

Figs. A- E. Scutellinia sculellata, spore development: Fig. A. condensation of secondary wall 
material, fixed in 1.5% KMn0 4 and 1% Os04 and stained witJt uranyl acetate and lead 
citrate, x 2g,8oo; Fig. B. id. fixed in 3.25% glutaraldcltydc and 1% OsO 4 and stained with 
lead citrate; Figs. C, D. subsequent stages in t.he development oft.he cpispore and t.he secondary 
wal.l, fixed in 1.5% KMnO 4 and 1% OsO • and stained with uranyl acetate and lead citrate, 
X 52,000; Fig. E. id. fixed in 3.25% glutaraldehyde and 1% Os0 4 and stained wit.h lead 
citrate. 

Pt.ATE II 

Figs. A- D. Sepultan'a armosa, spore development: Fig. A. beginning of secondary wall 
formation, fixed in 1.5% KMn0 4 and 1% Os04 and stained wit.h lead citrate, X 22,000; 
Fig. B. condensation of secondary wall material, fixed in 3.25% glutaraldehyde and 1% Os0 4 
and stained wit.h uranyl acetate and lead citrate, x 30,500; Fig. C. development of the epi­
sporc and the endospore, fixed in 1.5% KMn04 and 1% Os04 and stained with uranyl acetate 
and lead cit rate, X 26,goo; Fig. D. id. X 17,100. 

PLA'rE 12 

Figs. A-C. Sepultaria arenosa, subscqu<'nt stages in the development of the cpisporc and t11c 
endospore, ftxcd in 1.5% KMn04 and 1% Os04 : Fig. A. stained wiili lead citrate, X 70,000; 
Fig. B. stained with uranyl acetate and lead citrate, X 70,000; Fig. C. id. X 70,000. 

Figs. D, E. Stpultaria tmuis, spore development, stained witJt uranyl acetate and lead citrate: 
Fig. D. development of the secondary wall, the epispore, and the endospore, fixed in 1.;;% 
KMn04 and 1% Os04 , x 18,ooo; Fig. E. detail of the cpispore and the endospore, ftxed in 
3.25% glutaraldehyde and 1% Oso .• , x 63,8oo. 

PI.ATE 13 

Figs. A- D. Tridwphaea abundartJ, spore development: Fig. A. development of the secondary 
wall, fixed in 1.5% KMn04 and 1% Os04 and stained with lead citrate, X 36,100; Fig. B. 
condensation of secondary wall material and development of t.hc cpisporc and the endospore, 
fLxed in 1.5% KMn04 and 1% Os04 and stained with uranyl acetate and lead citrate, 
X 28,300; Fig. C. id.; Fig. D. id. fixed in 3.25% glutaraldehyde and 1% Os01, X 37,8oo. 

PLATE 14 

Figs. A D. T richophaea woo/hopei a, spore development: Fig. A. development of tbe secondary 
wall, fixed in 1.5% K:'l1n04 and 1% Os04 and stained with lead citrate, x 15,6oo; Fig. B. 
id. also showing development of t.he epispore and the endospore, stained with uranyl acetate 
and lead citrate, X 1g,goo; Fig. C. id. not stained, x 29,700; Fig. D. detail of the epispore and 
the endospore, fixed in 3.25% glutaraldehyde and 1% Os04 and stained with uranyl acetate 
and lead citrate, X 45,000. 
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The structure of the top of the ascus in live Asco~onus woolhopmsis has been 
studied by phase-contrast and interference-comrast microscopy, and by 
ordinary light microscopy after glu taraldehyde-Os04-fixatjon. New 
information was obtained from stained 0.5 !Lm-scctions of asci embedded in 
cpox)' resin. Electron micrographs have been made of median sections of 
asci that were firs t fixed in 1.5% sodium permanganatc and postfixcd with 
osmium tetroxide. 
Light and electron microscopy have given concordant information on the 
organization of the top of lhe ascus in Asco~onus. In the ascoplasma no struc­
tures of an apical apparatus have been found. After mciosis the wall of the 
ascus consist.s of a broad, electron-transparent inner layer and a thin, 
electron-dense outer layer. The structure of the ring and the conical top of 
the ascus wall becomes more complicated. At the time of ascospore discharge 
the thick inner layer locally disintegrates in the apex just under a more 

resistant apical disk in the outer layer. 

In the taxonomy of the Ascomycetes the organization of the ascus, especially the 
structure of the ascus wall and the ascus top, have proven to be of great importance 
( lloud ier, t879; Chadcfaud, 1942, 1973; Luttre ll, t95 1). Even wi thin the Pezizalcs 
the characters of the ascus play a maj or role in the d istinction of families and genera. 

The asci of Pczizales were considered to be of the 'unitunicatc' type (Luttrell, 
1951 ). Investigations in the last decennium have demonstrated, however, that in 
several species of Pezizales the walls of the mature asci consist ofnvo layers (Gaumann, 
1964; Delay, 1966, Kimbrough, tg66; van Brummelen, 1967; Schrantz, 1970) . In 
genera l these two layers closely adhere and can not be separated. Only where the 
ascus is fractured or damaged sometimes a thin, more briule, firm outer layer and a 
thicker, soft, inner layer arc recognizable in the ascus wall. A relatively high grade 
of independence of both layers can still be found in some species of Tltelebolus Tode. 

The ascus dehiscence in most Pezizales occurs by means of the rupture of an apical 
operculu m. The presence or absence of a n operculum in the top of the ascus is used 
~incc lloudicr ( 1879) as the main character to subdivide the u nitunicate Discomycetcs 
into two groups: the operculate D iscomycetes (or Pezizales) and the inopcrculate 
Discomycctes (or Hclotia lcs) . 
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In a few genera of Ascomycetes, usually incorporated in the Pczizalcs, an operculum 
is lacking and dincrcnt structures exist in the top of the ascus. Such a deviating type 
of ascus dehiscence is found in the genus Asco~onus (Renny) E. C. Hansen. The 
special position in the Pezizales and the ease to grow its species in culture made 
Asco~onus au allract ive object for this study. 

Ascozonus is characterized by asci opening by a transversal sl it down to a con­
spicuous subapical ring, giving the ascus top a bilabiatc appea rance. The fi rst species 
of Asco~orws was described more than a century ago by the Crouan brothers under the 
name Ascobolus leueillei Crouan (Crouan & Crouan 1867, 57, pl. suppl.). Boudier 
( 186g) described Pe~i~a cunicularia Boud., which might be conspecific with the species 
of the Crouans. He noted that the ring in the ascus wall is not identical with the 
opercular commissure of the typical operculum but constitutes a sma ll ridge at the 
inner side of the wal l. 

Several other species of this genus were described by Renny ( 1872, 1873, 1874) in 
Ascobolrts section Asco~onus Renny. I Ic also gave a description 'of the formation of the 
zonal stripe upon the ascus'. The accompanying illustrations of <e>ci, however, 
strongly suggest images observable dt1ring plasmolysis of the ascoplasm. 

More recently Kimbrough ( 1966) in a study of selected genera of the ' Pscudo­
ascobolcac' paid special allention to the light microscopic structure of asci. In 
Asco~o11us he described a three-layered ascus wall. The outermost layer a ppears as a 
thin hya line membrane. The second or middle layer stains differentially in Congo 
red and shows an abrupt th ickening ncar the apt'x of the ascus, which forms the 
prominent ring. This middle layer of the wall continues beyond the ring almost to 
the tip, there leaving an opening 10 12 f.lm wide. The inner layer, finally, sta ins in 
acid fuchsin but not in Congo red, and extends to the full length of the ascus. At the 
tip this layer bulges through the opening of the middle layer a nd forms the nippled 
end. In later studies Kimbrough ( 1970, 1 15; 1972, 398) described the ascus wall as 
two-layered and the ring as pa n of the outer layer. 

MATERIALS AN"D METIIOOS 

In the present study a strain of Ascozouus woolhopertsis ( Bcrk. & Br. apud Renny) 
E. C. IIansen was used. This fungus was isolated from rat dung obtained from the 
border of Schclde r iver ncar Antwerp, Belgium. Oatmeal agar enriched with horse 
dung decoct was used for the production of apothccia. Since Asco~onus-specics prove 
to be psychrophilic in their phase of fructification, the strain was cultured a t 12 °C. 
Periods of 8 hours of light with an illumination intensity of about 5000 lux were 
alternated with periods of 16 hours of darkness. After 7 day~ apothccia with maLUre 
asci had developed. From the 5th day on small pieces of agar with ripening apothecia 
were fixed for purposes oflight and electron microscopy. 

Living isolated asci or bundles of gently squashed asci were obse• ved in a drop of 
water or in a weakly hypotonic solution of glucose in distilled water. The sl ides were 
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examined with Zernikc's phase-contrast and Zeiss ::'\omarski's interference-contrast 
optics. Within a few minutes the protoplasts of asci became disturbed and ob­
servations had to be continued with a new slide of freshly prepared asci. 

For light microscopy asci were stained with a wide variety of dyes of which Congo 
red, acid fuchsin, trypan blue, methyl blue, and methylene blue gave sa tisfactory 
results. 

Sections of material embedded in epoxy resin, c:ut with glass knives to a thickness 
of 0.5 !J.lll, proved to be of great value for observations with the light microscope. This 
material was fixed in glutaraldehyde and osmium tetroxide, and subsequently 
embedded according to the methods described below for electron microscopy. 
Among the methods avai lable for staining sections of this kind, those based upon the 
usc of mcthylviolct, methylene blue, and toluidine blue proved to be useful. Especially 
0. 1- 1.0% toluidine blue in an I% aqueous solution of sodium tetra borate (borax) 
(Trump & a/., 1961 ) produced a clear differentiation of the components of the walls, 
displaying blue orthochromasia, violet ~-metachromasia, and red or pink y-mcta­
chromasia. 

For electron microscopy, small blocks of agar with ripening apothecia on their 
upper surface were cut from the plates and excess agar was trimmed off. 

One part of this material was fixed for 2 hours in about 5 ml ol' 1- 1.5% KMn0 4 
in distilled water, to which 1 drop of I nvadinc (Geigy) was added in order to reduce 
the surface tension of the fixing liquid. Another pan of the material was ftxcd for 
4 hours in 3-6.5% glutaraldehyde buffered at pH 7.2 with 0.2 M cacodylate at 
4 °C. The latter material was post-fixed for 1 hour in 1% buffered Os04 at 4 °C. 
Fixed material was either dehydrated in an accton series and embedded in Vestopal, 
or dehydrated in an ethanol series and embedded in Epon 812 (Luft, 1961 ) . 

During fixation and impregnation, the material was evacuated several times to 
draw all the air from the tissues. During dehydration the material was sta ined for 
5 minutes in a solut ion of 1% uranyl acetate. Longitudinal median sections of asci in 
different stages were cut wit h glass knives on an LKB Ultrotome III , occasionally 
stained on the grids with various combinations of Reynolds' lead citra te, uranyl 
acetate, and barium permanganatc. 

As asc i are relatively large objects, single-hole grids were used to collect the 
sections ror electron microscopy. 

A Philips EM 300 electron microscope was used for the clcclron micrographs. 
Measurements taken from electron micrographs arc indicated in nanometers. 

RESULTS 

0DS£RVAT10NS W ITH THE LICHT MICROSCOPE 

Very young asci arc broadly clavate with a broad base and a rounded top. The 
wall is of un iform thickness. After meiosis the shape of the asci becomes more slender-
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clavate with a fla ttened top. In A. woolhopmsis usually 64 navicular ascospores arc 
formed. During the r ipening of the ascosporcs the top of the ascus becomes conical in 
shape, while its volume increases considerably. A short distance under the tip a light­
rcfractiw thickening in the shape of a ring is formed on the inner side of the ascus 
wall. At this time two layers can be distinguished in the la tera l and the apical regions 
of the ascus wall: a thin rather rigid outer layer which sta ins red with Congo red and 
bluish violet with toluid ine b lue, and a thicker rather soft inner layer not tinted in 
Congo red a nd staining reddish violet with toluid ine blue. The inner layer also 
shows affinity to methyl blue, trypan blue, and acid fuchsin. 

The diflcrcntiation of the subapical ring is initiated shortly after meiosis in the 
ascus. The fi rst indication of the ring is visible as a slight thickening of the wall of the 
truncate young asci, and is well observed in longitudinal, 0.5 !Lffi thick sections. The 

Fig. 1. Ascozonw woollropm.ris, diagrammatic sections of ascus tops, as seen with light micros­
.::opy. - a. Almost mature ascus. - b. Ascus after spore discharge. - For abbreviations used 
seep. 31. 
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body of the young ring is about semicircular in section and stains differentially blur 
wi th toluidine blue (Pl. 15C, D). 

Dur ing the formation of the r ing changes take place in the top of the ascus, whereas 
the lateral ascus wall under the ring remains almost unchanged. Jn a mature ascus 
the ring has a thickness of ' ·3- •·5 (J.ffi and n·aches a diatnctr r of 13- 17 (J.ffi. The zone 
which stains blue with LOiuidine blue becomes more or less triangular in section and 
is free from the outer layer of the ascus wall. 

In the conica l top, the outer wall become~ increasingly thinn<'r towards the tip, 
except for a small apical disk up to 0.3 !J.ffi thick and about 2 3 !J.ffi across. This disk 
is rather rigid and stains in tensely in most of the stains used (Pl. 15A, B). The inner 
layer on the other hand thickens towards the tip, reaching a thickness of up to 1.8 (J.ffi. 

Shortly before ascospore discharge the central part of the inner layer breaks down 
locally just underneath the apical disk, thus seriously ,~·eakening the wall in the ti p 
(Pl. I sE, F). Soon the outer layer rupture just at till' margin of the apical d isk. From 
this slightly exccmric spot extending down to the ring there appears a fissure splitting 
the ascus top into two halves. The mass of 64 ascosporcs arc forcibly d i charged 
through this tear in a single j et. 

In a mature apothecium often colla psed empty asci can be found which clearly 
show the apical disk, sometimes even with the remnants of the inner wall layer 
adhering to it (Pl. 15A, G K). 

Investigations with phase-contrast and interference-contrast optics made it clear 
that the asci of llsco~onus arc devoid of a 'tractus', an 'en tonnoir', and a 'chambre 
oculaire' as described by Chadefaud ( 1942, tg6o, 1973) for o ther genera. 

1o part of the wall stains with iodine-containing reagents. 

EuCTRON MICROSCOPY 

Of the different methods of fixa tion and embedding used in this study, the KMnO 4-

0s04-fixa tion followed by Epon-embedding pr-ov<·d to be most suited to produce 
images with sufficient contrast in the walls of asci. If not stated otherwise, the ob­
servations arc based on such material. 

The walls of the croziers and the young asci up to tht• moment meiosis begins a rc 
of rather uniform thickness (approximately 21 o to 250 nm) and do not show a 
layered structure (Pl. 16A, C). After meiosis the latera l as well as the apical regions of 
the ascus wall become strat ifird by differentiation inside the wall. Then the ascus 
wall is composed of an inner, thick, electron-transparent layer a nd an outer, thin , 
electron-dense layer. In the lateral region of the ascus wall the inner layer reaches a 
thickness of a pproximately 440 to 540 nm and the out<·r layer 140 to 240 nm (Pl. 16B, 
n, Pl. 17B-o). 

During differentiation of the ring, no structures in the ascoplasm can be observed 
that indicate an increased activity at this place. Adjacent to the inner side of the 
ascus wall the plasma membrane or the ascoplasmalemma is visible. Especially in 
the top of the ascus the shape of this membrane is often denticulate or irregular 
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(Pis. 17B, D, 18A, R). In the Ia t phase of ripen ing of the ascosporcs the epiplasm 
disappears almost completely from the sporogenous part of the ascu . In wdl-fixcd 
material the plasma membrane remains visible till ascospore d ischarge. Even in asci 
that have just released their spores, remnants of the plasma membrane arc often 
found (Pis. 1 7A, 1 8C, D). 

From its beginning the ring is ma nifest as a n rather electron-transparent thickening 
on the inside: of the ascus wall. During the ma turation of the ascus, changes take 
place in its top. The ring reaches a thickness of 1000 to 1300 nm. On its innermost 
side a more electron-dense layer 50 to 70 nm thick can be d istinguished. This layer 
cannot be followrd in the ascus wall above and below the ring ( Pl. r8A). In the ring 
an electron-transparent central part is found which is not very sha rply del imited. 
The electron-dense outer layer of the ascus wall is seen to remain at some distance 
oft he ring proper and can be followed r ight to the top as an undcncctcd zone. In the 
ring this layer measures about 130 nm, in the top it decreases to less than 8o nm. 
The electron-transparent inner wa ll layer measures 270 to 390 nm just above the 
ring and th ickens wwards the tip where it may reach a thickness of more than 1800 

nm (Pis. 1 7B D , 1 SA, B). In some preparations, with favourable sta ining, a wea k 
stratification with 3 or 4 stra ta becomes visible in the thickest part. At maturity the 
central part of this layer breaks down locally, t hus weakening the tip (Pl. 17B). 

From the ring upwards in the outer half of the wall an electron-dense zone is seen 
1mdemcath the outer layer. This middle layer is only found in the top of the ascu , 

Fig. 2 . Asco.conus woolhopmsis, diagrammatic section of an almost mature ascus top, as seen 
with electron microscopy. - For abbreviations used sec p. 31. 
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tapering from a thickness of 200 to 240 nm just above the ring to about 6o nm at the 
apex. The delimitation of the middle layer from the outer layer diminishes gradually 
(Pl. I]B- C) . 

In the central part of the extreme tip of the ascus, as part of the outer, and prob­
ably also middle, layer a disk-shaped zone, 2100 to 3030 nm across, appears. This 
apical disk is evident only in median sections of emptied asci as a 1 1 o to 270 nrn thick, 
electron-transparent structure. The fracture in the ascus top initiating the spore 
discharge usually arises exactly at 1he margin of this apical disk (Pis. 17A, 18C, D). 

In sufficiently contrasted sections an electron-transparent layer with a thickness of 
50 to 130 nm is frequently found completely surrounding the young and the ripening 
asci. This extra-ascan layer becomes evident by the staining of the surrounding 
hyrncnial mucus (Pis. 16A, D, qB D, 18A, 13, D) . 

D ISCUSSION 

Although no extensive cultural experiments have been carried out, our experience 
with cultures of Ascozo11u.s woolhopm.si.s and some other members of this genus clearly 
indicates that species of Ascozorw.s arc psychrophilic in the phase of fmctification . 
Fruit-bodies arc produced abundantly at temperatures from 4° to 12 °C. At higher 
temperatures fructification is far less or absent. This may explain the fact that these 
fungi arc only found in wimcr. The same phenomenon has been described by Wick! ow 
& Malloch ( 1971 ) in the genus Thelebolus Todc (incl. Rhyparobiu.s Boud.) and by 
Bergman & Shanor ( 1957) in Streptolheca psychrophila Bergm. apud Bcrgrn. & Shanor, 
which is a r!'prcsrnlativc of Tltelebolus (cf. Kimbrough & Korf, 1967). 

Comparison of the results of light and electron microscopy gives concordant data 
(Figs. 1 and 2). Using both methods, a layered lateral region of the ascus wall is 
observed which becomes more complex in the ring and the top. It is here that electron 
microscopy reveals more details. On the other hand, in young and mature asci the 
apical disk is only visible after staining with light microscopy. 

The ring is not homogeneous and docs not originate as a part of the outer layer of 
the ascus walt, as stated by Kimbrough ( 1970, 1972). I t is differentiated within the 
a cus wall free from the outer layer, which can be followed through the region of the 
ring withom interruption. The inner layer of the ascus wall is not continuous at thr 
level of the ring. The structure of this layer is locally changed during the develop­
ment of the ring. 

Also the assumption of Vuillemin ( 1887) that the ring is a simple jell ification of 
the ascus wall cannot be maintained. 

The apic-"11 disk in the wall of the ascus has not been noticed by Kimbrough, but it 
is certainly identical with the very small operculum described by Vuillemin. At the 
moment of ascospore discharge, both in AscozoniiS woolhopt~~.si.s and in other species of 
this genus, the ascus wall is disrupted at the margin of the apical disk, immediately 
followed by bilabiate splitting of the wall in the ascus top. In no case a mechanism of 
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spore discharge was observed like described by Vuillemin for a 32-sporcd species of 
Asco<.OIIUS 1 in which the apical disk funct ions as a very small operculum, disclosing a 
narrow aperture through which the ascosporcs arc projected one by one. 

In the terminology of Chadefaud ( 1942, 1969, 1973) the inner layer of the ascus 
wall is called endoascus, the Olller layer cxoascus, while the thin extra-ascal layer 
surrounding the ascus is probably identical with his rctoascus. What Chadcfaud 
calls " film interne de l'cndoascus" is probably the same as the plasma membra ne of 
the cpiplasm. 
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PJA1tr. ' 5 

Figs. A-K. Ascozomu 100()/.Jwptnsis, photomicrographs of asci (Figs. A, n. from squash­
mounts; Figs. C-K. semi-thin median sections of asci fixed in glu taraldehyde and Os04 and 
embedded in Epon) : Fig. A. empty ascus stained wi1h Congo red; Fig. B. 1op of a mature 
lUcus filled with sporC3, stained with Congo red; Fig. C. distal portion of ascus shortly before 
sporogenesis, staint:d with toluidine blue ; Fig. D. id. stained with methyl violet; Figs. E, F. 
distaJ portion of almost mature asci. showing desintegration of the inner layer of the ascus 
wall io the tip, sta ined with methylene blue; Figs. G,J, K. apices of collapsed asci showing the 
apical disk, stained with toluidine blue; Fig. H. id. stain<.'<! with methylene blue. 

The scale markers in Plate ' !i equal aproximatcly 10 IJ.m. 

PLAT£ 16 

Figs. A- D. Ascozonu.r 100()/lwpmsis, electron micrographs of developing asci : Fig. A. median 
section of distal portion of a diploid ascus showing an undifferen tiated ascus wall, fixed in 
1.5% KMn04 and s1aincd with uranyl acclatc, lead citratr, and barium pcrmanganatc; 
Fig. B. longitudinal section of the d istal portion of an lUCUS at an early multi-nucleate stag1· 
with initial development of the ring, fixed in 6.5% glutaraldehyde and 1% OsO. and stained 
with uranyl acetate; .Fig. C. transverse section of the lateral wall of a diploid ascus, fixcct in 
1.5% KMn04 and stained with uranyl acetate; Fig. D. median section of the distaJ portion 
of an ascus shortly before ascospore-delimitation, showing incipient differentiation of ascus 
wall, fixed in 1.5% KMnO, and stained with uranyl acetate. 

The scale marker equals approx.imatcly 1 IJ.m. 
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PLATE •7 

Figs. A- D. Asco~onu.s Ul()()/hofHnsis, electron micrographs of ripening and collapsed asci: 
Fig. A. median section through extreme apex of a collapsed ascus, showing 'lid' with apical 
disk, fiXed in 1.5% KMnO, and stained with uranyl acetate, lead citrate and barium pcr­
manganate; Fig. B. median scct.ion of apical portion of an almost mature ascus, fixed in 1.5% 
KM n0 4 and stained with uranyl acetate; Fig. C. id. fiXed in •·5% K...\fn04 , embedded in 
Vcstopal, and stained with uranyl acetate and lead citrate; Fig. D. median section of apex of 
r ipening ascus, fiXed in 1.5% KMn0 4 and stained with uranyl acetate, lead citrate, and 
barium permanganate. 

The scale marker equals approximately 1 f.'m. 

PLATE r8 

Figs. A- D. A.rco~onu.s Ul()()/hopmsis, electron micrographs of ripening and collapsed asci (all 
fixed in 1.5% KMn04, embedded in Epon, and stained with uranyl acetate, lead citrate, and 
barium pcrmanganate) : Fig. A. transverse S<.'Ct.ion of ascus wall ncar the ring in a ripening 
ascus; Fig. B. median section of ascus wall in the extreme Lip of a ripening ascus; Figs. C, D. 
median sections through c.xtrcme apices of collapsed asci. 

The scale marker equals approximately 1 f.'m. 
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CHECK LIST OF 
EUROPEAN HYMENOMYCETOUS HETEROBASIDIAE 

Supplement and corrections 

t M . A. IJONK 

Rijksherbarium, Leidm 

This continuation of the "Check list of European nymenomycetous Hetero­
basidiae" (published in Persoonia 4: 145-335. tg66) contains supplementary 
mauer as well as corrections. - rpsiwnidium (Donk) Donk is published as 
a new genus. Two new specific combinations arc made wiLh this generic 
name. - Muribosidwspora Rajcndrcn is a t least tcntat.ivcly reduced to 
Exobosidiwn. - Following Parmasto, Exobasiditllum Donk is removed from 

the Tulasncllalcs. 

T his supplement is composed along the same lines as the "Check list of European 
hymenomyeetous Ileterobasidiae" (Donk, 1966) ; the reader is referred to the 
Chapter " Method of presentation" for details ( 1966: 147- 150). I want to sLipulate 
once more that I do not regard the Dacrymycetalcs and Exobasidialcs as belonging 
to the true lle tcrobasidiac. These orders were included because they have often been 
placed among the Heterobasidiae. Moreover, the Exobasidialcs in the present sense 
arc doubtfully homogeneous. 

Specific epithets of species treated before are not printed in bold face or (in case 
of synonyms), not spaced, as a rc the specific epithets of new entries. 

The origina l 'Check list' is referred to as ' Ch. 1. '. 

Supplem e nt and corrections 

SPECIAL f.ITF.Ri\TURE.- Raitvi ir, 1967n & 1969, 1967c, 1968; Warcup & Talbot, 
1967. 

AURICULARIINEAE 

AURI CULARIA Bull. per ~1crat 

SPECli\L Lrt t:RATURE.- Govi, 1968; Lowy, 1951. 

mtstnlerica (Dicks. per . F. Gray) Pcrs. 
Aun·cularia lrtmelloides Bull. - Thtlephora (Bull.) per t-Am. 182 1; Laterr. t82L 

33 
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Merulius violaccus Thore apud Pers. 1825:2 1 (France), not- Pcrs. 1797 
(d.n.), not - Fr. 1818 (d.n.), not ,.., (0. F. Mull. per Fr.) Seer. 1833; fide Fr. 
1838: 555·- = Cantharellus l h ore i Duby 1830: Fr. 1832 l nd.: 68, 118. 

EOCRO ARTIUM Atk. 

SPECIAL LITERATURE.- Pilat, 1959. 

muscicola (Pers. per Fr. ) Fitzp. 
Clavariafalcotispora Velen. - Vclen. 1947: pl. 2}: 20. 

H ELI COBASTD I UM Pa1. 

SPECIAL UTERATURE.-Pa touillard, 1886. 

brebissonii (Dcsm.) Donk. - Me abb 1966 (~ZB 4) : 533/ 1a, b. 
Helicobasidium purpureum Pat. Pat. 1886 (BbF 33): 336 (var. barlae Pat.). 
Hypothnus violaceus Erikss. - = Corticium e r i k s so n i i Maubl. 1926: 144. 

H IR EOLA Fr. 

1848 (nom. cons.), not ,. Fr. 1825 ('Stereaceae') (nom. rej.) 
Lruchia Fr. 1830: Fr. 1832 (nom. rej.), not ,. Jungh. 1838. 

SPECIAL LITERATURE.- M0ller, 1961; Sappin-Trouffy, 1896. 

auricula-judae (Bul l. per St-Arn.) Berk. - Mell. 1961 (Fr. 6) : 384/ 1, pl. 5 (Auricu­
laria) ; D. Reid 1970 (TBS 55): 440 [ var. laclea (Qu~l.) D. Reid]. 

PH LEOGE1 A Link 

Marlindalia Sacc. & Ell. apud Sacc. & Bcrl. 1885 (Aiv VI 3) : 726.- Monotypc: Martindalia 
spironnna Sacc. & Ell. apud Sacc. &.Bcrl. 

SPECIAL LITERATURE.- Barr & Bigelow, 1968; Pilat, 1956; Tallaseh & Jahn, 1970. 

faginea (Fr. per Fr.) Link. 
Martindalia s pironema Sace. & Ell. apud Sacc. & Berl. 1885 (Alv VI 3) : 

726 pl. 11 f 31 (U.S.A. , ew Jersey); fide Barr & Bigelow tg68 (M 6o) : 456-457. 

TREME.LLINEAE 

SPECIAL LITERATURE.- Reid, 1970. 

APORPIUM Bond. & Sing. ex Sing. 

SPECIAL LITERATURE.- Aoshima & al., 1962. 
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BASIDIODENDRON J. Rick 

cinereum (Bres.) Luck.- McNabb 1966 ( ZB 4): 54oj ro-r (Sebacina) ; D. Reid 1970 
(TRS 55) : 433/s. 2d-j (Rasidiodmdrorr ). 

gakini (Bres.) Trott. 
name n.v.p.). 

BOURDOT IA (Bres. ) Trott. 

Treme/la E. Krause 1933; Ewelus E. Krause 1934 (generic 

EICHLERTELLA Bres. 

Eichltriella Raitv. 1967: 64 / 1g6g: so (" Bres."; lacking Latin description), not _,.. Bres. 
1903. - [ = Eichltritlla Bres. sensu Raitv. ll. cc., exclusive of type] . - Only species: Eichltritlla 
spinulosa (D. & C. apud Dcrk.) Burt sensu Raitv. [= E. dtglubtns (B. & Dr.) D. Rcidl. 

deglubms (B. & Br.) D. Reid 1970. D. Reid 1970 {TBS 55) : 436, note 
leucophoea Brcs.- Malen<;. 1968 (CbB 7) : 710. 

EXIOIA Fr. 

Trenulla S. F. Gray 1821: 593 ("Oillcnius"), not .,. L. 1753 (d.n.; 'Nostocaccae hetero­
cystcae'), not .,. Pcrs. per St-Arn. 18~11: Fr. 1822 (Tremellaccae). - Monotype: Trtmtlla 
rtcisa Oitm. per S. F. Gray. 

albido (Huds. per Hook.) Bref. (142). - Eluelus E. Krause 1934 (generic name 
n.v.p.).- D. Reid 1969 (RM 33): 353 tpl. 8f rg? 

Treme/la thurttiana Lev. - D. R eid 1970 (TBS 55) : 4 18js. rf h (Exidia). 
ciooamomesceos Raitv. - Myxarirun Raitv. 1967 (incomplete ref. : n.v.p.}. -

Ra itv. 1967: 65! 54/ 1969: 51 f 54 (Myxarium). - The basidia were too in­
sufficiently described to be recognized with certainty as being myxaroid sphaero­
pcdunculatc [cf. Donk 1966 (Pe 4): 232]. 

compacta Lowy 1956 (Louisiana, U.S.A.). Lowy 1956 (Ll 18) : 164 tpl. 4 ft· r, 
2, tpl. 5; Raitv. 1967 : 67 / 1969 : 53, recorded from U.S.S.R., Armenia. 

glandulosa (Bull. per ' t-Am.} Fr. - Tremella Bull. per St-Arn. 182 1; Laterr. 182 1. 
Tremella papilla/a Kunze. Eluelus E. Krause 1934 (generic name n.v.p.) . 
Exidia tnmcota Fr. - Elvelus E. Krause 1934 (generic name n.v.p.). 

pithya (A. & .) per Fr.- Tremello E. Krause 1932 ("pitya"); Eluelus E. Krause 1934 
("pitya" ) (generic name n.v.p. ). 

plana (\t'ligg. per Schleich.) Donk 
Exidia plica/a Kl. - Eluelus E. Krause 1934 (generic name n.v.p.). 

recisa (Ditm. per S. F. Gray) Fr. - Eluelus E. Krause 1934 (generic name n.v.p.).­
Nannf. & Du R. 1952: textplatef 175· 

Tremella sagarum Relz.- Eluelru E. Krause 1934 (generic name n.v.p.) . 
reparzda Fr. - Elvelus E. Krause 1934 (generic name n.v.p. ). 
saccharina (A. & S. ) per Fr. - Elvelus E. Krause 1934 (generic name n.v.p.) . 
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HETEROCHAETE Pat. apud Pat. & Lag. 

Himwlina (Pat.) Bres. apud Sacc. & D. Sacc. 1905; fide WeUs 196g (M 61 ) : 8o = Htlero­
chotle emend. Bodm. 1952. 

HETF.ROCHAETELLA (Bourcl. ) Bourd. & C. 

brachyspora Luck. - D. Reid 1970 (TBS 55) : 439fs. 5d- e. 
dubia (Bourd. & G.) Bourd. & G. - D. Reid 1970 (TB 55) : 437ft. 50-c (" Hetero­

chaete" [ = Heterochaelella]). 

MYXARIUM Wallr. 

hyalinum (Pers.) Donk (143) . 
Myxarium nuclealum Wallr. - D. Reid 1970 (TBS 55) : 421ft. 1a, b. 
M.- Tremella nucleata Schw. sensu Berk. M e abb 1966 (i'\ZB 4) : 535 

ft. u-e, spores 1o-13.5 (- 17.5) X4-5.8 !J.· 
laccatUin (BoUJ·d. & C.) D. Reid 1970 (tran ferred from Sebacina, Ch. 1. p. 177].­

D. Reid 1970 (TBS 55) : 428ft. 3e,f 
Sebacina mesomorpha Bourd. & C. - Tremella E. Krause 1932; Eluelus E. Krause 

1934 (grneric name n.v.p. ) . - (Sec further undrr Sebncirw laccata, Ch. 1. p. 177). 
subhyalinum (A. Pears. ) D. Reid 1970. - Sebacina A. Pears. 1928 (England) . 

A. Pears. 1928 (TBS 13) : 70, 71 f 3 (Sebacina) ; D. Reid 1970 (TBS 55) : 426ft. 
4! i (Myxarium ). 

Sebacina sublilacina G. W. Mart. ( U .. A. , Iowa) ; fide D. Reid 1970 (TBS 55) : 
426.- Myxarium Ra itv. 1967: 66 / 1969: 52 (incomplete n•f.: n.v.p. ) [Sre 
further under Sebacina, Ch. 1. , p. 178). 

M.--Sebacina fugacissima BoUJ·d. & C. sensu C. W. Mart. - l cc further under 
Sebacino subhyalina, Ch. r., p. 178]. 

PROTODO TIA Holm. 

SreciAI. ,.,TERATURP..- Pilat, 195e. 
picticolo {KUhner ex Bourd.) C. W. M an. - Nann f. & Du R . 1952: text-plate f 173 

( Protohydnum). 

PSEUDOHYD UM P. Karst. 

1868, no1 .,. J. Rick 1!)04· 

EBACI 1A Tul. 

calcea (Pcrs. per St-Am.) Bres. - Theleplwra Pers. per St-Arn. 1821; Laterr. 1821; 
Stereum E. Krause 1928. 

Sebacina letendreana Pat.- Sebacina Pat.; Cost. & Duf. 1891: 207 ("utendrea"); 
Tremel/ a E. Krause 1930 ('' Letendreo"), misappl ied; 1932; Eluelus E. Krause 1934 
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(generic name n.v.p.) . - ensu E. Krause -+ Tremella epigala E. Krause, sec 
" List of omiucd names". 

calospora (Bourd. & G.) Bourd. & G. D. Reid 1970 (TB 55) : 432js. te- e. 
cro.talsii Bourd. & G.- Malcn~. 1968 (CbB 7): 707, note. 
e.f!usa (Bref. ex . ace. ) Pat. - D. Reid 1970 (Til · 55): 429ft. 3a-d (Exidiopsis). 

Sebacina quercina (Yuill. ) ex Maire. - T remella E. Krause 1930, not ~ Pollini 
per Poll in i 1824; Elvelus E. Krause 1934 (generic name n.v.p. ). 

epigaea (B. & Dr. ) Ncuh. - M cNabb 1966 (:~ZB 4) : 538. 
Exidiopsis glaira (Lloyd) Wells. 

Sebacina opalea Bourd. & G. - D. Reid 1970 (TBS 55) : 43 1 js. 2g- l (Exidiopsis). 
incruslans (Pers. per Fr. ) T ul. 

Thelephora sebaeea Pcrs. Sebacina M a ire a pud Nfa ire & Pol. 1940. 
laccala Bourd. & G. - T ransfer to Myxarium q.o. 
lelmdrea, sec Sebaci11a lelmdreana u ndcr S. caleta. 
molybdta M cGuire. - D. Reid 1970 (T BS 55) : 43 1, in obs. & as syn. of Exidiopsis 

opalea -+ iSebaci11a] Exidwpsis glaira [Ch. 1., p. •75J· 
mucedinea Pat. apud Pat. & Lag. 1895 (Ecuador) . - Thelephora Sacc. 1899; 

Sebacina Pat. 1900 ("mucedina") ; Exidiopsis Wells •957· - G. W. Mart. 1944 
(LI 7) : 68f 4; (Sebacina); Wells 1957 (L1 2o) : 46! t (Exidiopsis); L. Olive 1958 
(BTC 85) : 23 (Sebacina); Wells 1960 (M 5 1) : 56o; 1961 (M 53) : 346 (Exidiopsis) ; 
Mc~abb 1966 (::\ZB 4) : 541 ft. 2a-d (Sebacina) ; reported from Armenia a nd 
Azcrbaydjan by Rai tv. 1967: 52 j 1g6g: 40 (Exidiopsis). 

podlachica Brcs. - Myxarium Raitv. 1967 : 66 / 1969: 52 (incomp lete ref. : n.v.p.).­
D. Reid 1970 (TBS 55) : 426, in obs. 

Sebacina subi!Jalina A. Pears. - T ransfer to Myxarium q.v. as a distinct species. 
sublilaci/la G. W. ~art. - T ransfer to Myxarium q.v. as a syn. of M. subhyalinum. 
vemrijera Obcrw. - Wa re. & Talb. 1967 ( Ph 66) : 638 f 7, no clamps (same 

species ?). 

S IRO llASIDl UM Lag. & Pat. 

SPP.CIAI. r.ITERA'I'URE.-Ramakrishnan & Subramanian, 195 t. 

T R EMELLA Pers. per St-Arn. 

SrecrAr.. UTERATUR£. Bandoni, 1965; J ahn, 1969; Pilat, 1928; lodki, tg66; 
Slodki & al., 1,966; Torkelscn, 1968. 

Elodu.s E. Krause 1934 M.B.: 109 {nom. nud.: n.v.p.) (144). - Lectotype: Helvtlkl mestn­
ltrica Schacrr. 

auraotia chw. 1822 : Fr. 1822 ( U .. A., orth Carolina). - Dacrymyees Farl. r883, 
misapplied; Cuepiniopsis Pa t. 1893, misapplied; Dacryopsis Lloyd 1920 (error for 
Dacrymyces: n.v.p.), excl. of type; Naemalelia Burt 1921, misapplied. - Sensu 
Bandoni 1961 (AM - 66) : 326! 4; ? Raitv. 1967: 74 / 1969 : 57, record for 
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Armenia, dcscr. poor. - cnsu Fr. 1828 (nomen) & Wcinm. 1836 - Tremella 
elegans (nom. dub.) fCh. 1. , p. 312], fide Fr. 1874: 69 1; sensu Farl. -+ Dacrymyces 
palmatu.r; sensu Lloyd 19o8 (L\11'-\1 3, O.S.) : 11 f 225 (Tremella) = Tremella 
tremelloides (Bcrk.) Mass. (extra-European). 

erueplwla Pcrs. per Pcrs. - Elvelu.r E. Krause 1934 (generic name n.v.p. ). - Tork. 
1g68 (:\yM 15): 228ft. 1h, 3. 4. 6. 

exigua Dcsm. 
Tremella genistae Lib. ex Roum. - Elvelu.r E. Krause 193·~ (generic name 

n.v.p.). 
foliacea (Pers. per S. F. Gray) Pers. - Tork. 1968 ( yM 15) : 232js. ,;, 8, 10. 

Tremella undulata Hoffm. Tremella !Ioffm. per Pollini 1824, Zant. 1824. 
frondosa Fr.- Elvelu.r E. Krause 1934 (generic name n.v.p.). 
globospora D. Reid 1970 (England).- D. Reid 1970 (T BS 55) : 4 14ft. 4j, k. 

? Sebacina globospora Wheldcn, 1935 (Rh 37): 126 pl. 331 (U.S.A., Kemucky) ; 
fide G. W. Mart. 1944 (Sia 183): 54 = Tremella tubercularia [sensu Bourd. & L. 
Maire], but cf. Donk 1966 (Pe 4): 254 and D. Reid 1970 (TBS 55) : 415. 

M.- Tremella tubercula ria Berk. sensu Bourd. & L. Maire 1920. [Sec fur ther 
under this name in Ch. 1., p. 183]. 

indecorala Sommcrf. - Elvclus E. Krause •934 (g(·ncric name n.v.p.).- Tork. tg68 
( ·yB 15): 229ft. 1g, 5, 7· 

mycophaga C. W. Mart. - Tork. 1968 ( yM 15) : 226j 1a. 
obscura (L. Olive) M. P. Christ. - Tork. 1968 ( yM 15) : 232! 1j. 
polyporina D. Reid 1970 (England). D. Reid 1970 (TBS 55) : 416js. 1i k. 
simplex J ack. & Mart. apud G. W. Mart. - Tork. 1968 (NyM 15) : 226js. rb, c, 2. 

tuberculata Bcrk. - Transfer to ·' List of omiltrd species" q.v. - Scn~u Bourd. & L. 
Maire -+ Tremtlla globospora. 

virescerzs ( chum. per Fr.) Bref. - Elvelu.r E. Krause 1934 (generic name n.v.p.). 

l ncenae sed is: 'Microtremella' 

.fu.rispora Bourd. & G. Stbacina Rai tv. 1967 (incomplete ref.: n.v.p. ) ; 1968, mis-
applied ? - Identification doubtful: Raitv. 1967: 6o f. 49 / 1969 : 46 f 49; 1968 
(TOT 211 ) : g6 f 2 (Sebacina ). 

T REMELLODE DROPS IS (Corner) D. A. Crawf. 

SPECIAL LITERATURE.-Corner, 1966. 

TREMISCUS (Pers. ) Lev. 

SPECML LITt:RATURE.- oguti, 1934 ; Pilat, 1930. 

helvelloides (DC. per Pers.) Donk. Tremella DC. per Pcrs. 1822, not - (Schw.) 
Lloyd 1919 (n.v.p. ). 

Tremella nifaJacq. per Pcrs.- Nogut i 1934 (JJB 10): 120ft. 1-3 (Cymephalu.r). 
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Yf.. - Craterellus co c lz lea t u s Fr. sensu Strauss t 853 ( tP Hfte 33-34) : 7 
pl. 4 ( 146). 

TULASNELLACEAE 

SPECIAL. l..ITERATURE.- Warcup & Talbot, 1967. 

CERATOBASIDIUM D. P. Rog. (147) 

SPECIAL. l..ITKRATURt:. - Castellani, 1936; Hussa in & McKeen, 1963; Parmeter, 
Whitney, & Piau, 1967. 

Ceratobasidium sp. - Parmeter & a[. 1967 (Ph 57) : 22ojs. 3, 5 at bollom, 6 at bottom 

(•47)· ' 
Rhizoctoniafraxini E. Cast. [Ch. 1. , p. 189] ; fide Parmeter & al. 1967 (Ph 57) : 

22 1, " mycelium binucleate and resembles Ceratobasidium sp". 
Rhi(.octonia pini-insignis E. Cast. [Ch. 1., p. 189] ; fide Pa rmeter & al. 1967 

(Ph 57): 22 1, " mycelium binucleate and resembles Ceralobasidium sp". 
Rhizoctonia callae E. Cast. fCh. 1. p. 189] ; fide Parmeter & al. 1967 (Ph 57) : 22 1, 

" mycelium binucleate and resembles Ceralobasidium sp". 
Rhi(.octonia Tniii!Pali E. Cast. 1936 ( Gi 11 43) : 563 f I' pl. 7 ( Ita ly) (lacking 

Latin descr.: n.v.p.) (nom. anam.); fide Parmeter & al. 1967 (Ph 57) : 221, 
" mycelium binucleate and resembles Ceratobasidium sp". 

Rhizocto11ia e rt do p hy tic a Saks. & Vaar. tg6o {CJB 38) : 936js. 1-3, t6, 17 
(Canada, Saskatchewan) (nom. anam.) ; fide Parmeter & al. 1967 (Ph 57) : 222, 
"mycelium binucleate and resembles Ceratobasidium sp". 

Rhizoctonia Jr agar i a e Hussa in & McKeen 1963 (Ph 53): 533 Js. r- 6 
(Canada, Ontario) (nom. anam.) ; fide Parmeter & al. 1967 (Ph 57) : 221, "myce­
lium binucleate and resembles Ceratobasidium sp". 

Ceratobasidium sp. (Scotland). - Ware. & Talb. 1967 (NPh 66): 635! 3· 

EXOBASIDIELLUM Donk 

Transfer to Exobasidiales. 

O LIVEO IA Donk 

a/rata (Hres.) Talbot. 
? Hypoch11us s ub uio laceus Peck 1894 (RNS 47) : 151 (Canada) ; cf. M. 

Lars. tg66 (M s8) : 603. - M. Lars. Ig66 (M s8) : 6ot f 2 (Hypoclmus). 

T HA:\!ATEPHORUS Donk (148) 

PEC1AL. LITERATURE. - Bracker & Butler, 1963, 1964; Dodman & al., 1968· 
Flentje, Dodm an, & Kerr, 1963; Flcntje, Stretton, & McKenzie, 1967; Hauerslcv· 
1969; akai & al., 1968; Parmeter, Sherwood, & Platt, 1969; Pa rmeter, Whitney 
& Platt, 1967; hat la & Sincla ir, 1966; Tu & al., 1969; Whitney & Parmeter, 1963 



40 PeRsooNJA - Vol. 8, Part 1,1974 

cucumeris (Frank) Donk.- Ware. & Talb. 1967 (~Ph 66) : 632, notes (Thanatephorus) ; 
Parmeter & al. 1967 (Ph 57): 220js. 1, 2; & 5 a/lop, 6 at top (basidia), cull. char.; 
Ilauersl. 1969 ( Thanatephorus). 

orchidicola Ware. & Talb. 1966 (England).- vVarc. & Talb. rg66 (TBS 49) : 432 
f 2; 1967 ( Ph 66) : 633. 

praticola (Kotila) Talbot; fide Talbot apud Parmeter & al. 1967 (Ph 57) : 219 = 
Thanateplroms cucumeris. 

sterigmalicus (Bourd.) Talbot. - Transfer to rpsilonidium q.v. 

::\ omina anamorphosium 

Rlzi;::octonia callae E. Cast. - Transfer to Ceratobasidium sp. Parmeter & al. 
Rhi;::ocloniafraxini E. Cast. T ransfer to Ceratobasidium sp. Parmeter & al. 
Rhi;::ocwnia pini-illsignis E. Cast. - Transfer to Ceratobasidium sp. Parmeter & al. 
Rhi.zoctonia repens ' · Bern. (148). 

TULA 1ELLA J. Schroct. 

allanlospora Wak. & Pears.- Ware. & Talb. 1971 (NPh 70) : 36! r. 
calospora (Boud.) j uel. Ware. & TaJb. 1967 ( Ph 66) : 635! 4 (148). 
violea (Qucl.) Bourd. & G. - Ware. & Talb. 1971 ( Ph 70) : 37 f 2, spores too 

small ?, 4·5 6.5 x 4- 5.5 fLm. 

YPSI LO IDI . M (Donk) Donk (149) 

sterigmaticu.m (Bourd.) Donk. - Donk 1972 (P::\A 75) : 37t (149). - \'Varc. & 
Talb. 1967 ( ·ph 66) : 633! 1 ( Thanatephorus). - Transferred from Thanalephorus, 
Ch. r., p. •88. 

langlei-regis (D. Reid) Donk. - Donk 1972 (PNA 75) : 37 1 (149). Thanatephorus 
D. Reid 1969. - D. Reid rg6g ("fBS 52) : 22js. 30, b ( Thanatephorus) . . 

DACRYMYCETALES 

SPECIAL LITERATURE. Donk, 1964 (correction) . 

CALOCERA (Fr.) Fr. 

furcala (Fr.) Fr. - D. Reid 1969 (RM 33) : 346 tpl. Bfs. 18a-c. 
viscosa (Pers. per Fr.) Fr. - Corallium H ahn t88g. 

DACRYMYCES ccs per Fr. 

chrysocomus (Bull. per St·Am.) L . Tul. - Malcnc;. rg68 (CbB 7) : 711 f 3· 
erzalus (B. & C. apud Bcrk.) Mass. 



DONK: On Europton Ht/~robosidioe Supplemml 

Dacrymyets deliquescms var. casta11eus Bourd. & C. (France). Malcn<;. tg68 
(CbB 7) : 712. 

estonicus Raitv. - D. Reid rg6g (RM 33) : 350 tpl. 7 Js. :no-c. 
Ditiola mula B. & Br. - Cr. Me abb tg66 ( 1Zj 4) : 554· 

Dilialajagi Oud. - cr. Mel abb 1966 (NZB 4) : 553· 
Ditiola ulicis Plowr. Cf. Me abb rgGG (NZH 4) : 554· 

lor/us (Willd.) per Fr. 
Dacrymyw pwrclijormis Neuh. - annf. & Du R. 1952: 226/exlplalef 174. 

DJT!OLA Fr. 

SPECIAL LITERATURE.- Mc:\faiJb, 1966. 

radica/a (A. & S.) per Fr. 

UUEPI ~ ! OPSIS Pat. 

1883. - Published again as "Gen. nov." by Pat. 1885 (J~1i g) : 120 with "Ex. Gucpiniopsis 
lmlu.r (Willd.), sp. nov. (Gurpinia, de By)". 

bucci11a (Pers. per Pers.) L. Kenn . Delete 'Guepinia Sacc. 1873' as a recombination 
under this name. Add as a synonym: 

Guepinia b ucc i 11 a Sacc. 1873 (Italy).- ace. 1873 (A v 2) : 108pl. 8js. 1- 6. 

EXOBASIDIALES 

Muribasidiosporaceac Kamat & Rajendrcn apud Rajcndrcn 1970 (M 61 ) : 1 ' 59· 
Diccllomycctaceac Parmasto rg68 (EAT 17): 226. 

SPECIAL LJTERATURE.- Norberg, 1968; Parmasto, 1968; Raitviir, 1967; Rajend­
ren, 1.968, 19700, 1970b. 

DICELLOMYCES L. Olive 

1945 [1956 (Re 4) : 1 15]. - Holotype: Dicellomycts glorospoms L. Olive. 

SPECIAL LITERATURE.- Oiive, 1945; Parmasto, 1968. 

scirpi Raitv. apud Parm. 1968 (Estonia) . - Parm. 1968 {EAT 17) : 223 / t. 

EXOBA IDIELL ~ Donk 

culmigenwn Webster & Reid apud 0. Reid 1g6g. - 0. Reid tg6g (TBS 52) : 20j 2. 

graminicola (Bres.) Oonk (Ch. 1. , p. 186] . - Parm. tg68 {EAT 17) : 224.f. 2. 

EXOBASID IUM Woronin 

= Exobosidiolu.r E. Krause 1934 M.B.: tog. 
Muribosidiospora Kamal & Rajendren apud Rajendrcn 1968 (Myp 36) : 219.- Holotypc: 

Muribosidiospora indica Kamal & Rajendren apud Rajendrcn (151). 

SPECIAL LITERATURE.- 1orberg, 1968; Pilat, 1936 (n.v.) ; Raitviir, 1967b. 
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On Erica ccae 

arctostaphyli 1-larkn. 1884 (BCA 1) : 30 (U .. A., California). - Linder 1947: 272, 
in ob .,f 5.!- h (E>.obasidium) ; Savile 1959 (CJB 37): 649! 2 (t:. l'accinii var. ).­
This European record is based on L iro, :Vlycoth. fcnnic-1 :-Jo. 624. 

discoideum J. B. Ell. - Siernaszko 1915 (M.\1R 13) : 30 f ro, no dcscr. 
rlwdodmdri (Fuek.) Cramer apud Geylcr. 

Exobasidium rhododendri Quel. - Pat. 1886 (BbF 33) : 336 ("Doass." in litt.) . 
uaccinii (Fuek. ) \\'oronin. - Exobasidiolus E. Krause 1934. 

On o th e r families 

citri Sicmaszko. - Transft-r to " List of omittetl names", q.u. 

Note s 

TREMEL LINEAE 

Ex i d i a 

(142). Reid [1970 (TBS 55) : 420] rejected the name Exidia alb ida [Ch. r. , 
pp. 166, 223[ in favour of E. lhureliana mainly because Hudson's original description 
was thought to be insu ffic ien t for certain recognition or even based on someth ing 
d ifferent. This exchange of names would upset the use of the often accepted name 
E. albida, although lhe name E. thureliana is also in usc. Aner a renewed sludy of 
lludson's description I am now inclined to agree with Reid that it is fa r from certain 
that lludson described E. lhuretiana, a lthough I am not yet completely convinced. 
Moreover, E. albida has been applied in d ifferent senses and E. thuretiana has not. The 
usc of E. thureliana appears preferable. 

M yxa ri um 

(143). Reid [1 970 (TB 55) : 423J bel ieved that Donk [Ch. r. , pp. 171, 234) " has 
upset the nomencla ture by resurrecting an old epithet of Pcrsoon which is tied to an 
inadequate diagnosis". This in connection with my usc of the name Myxarium 
hy a I i 11 u m instead of M. nucleatum Wallr. I gave my reasons for so doing. First, 
I fo llowetl the interpretation accepted by Hourdo t & Galzin and Neuholr; secondly, 
the same description scorned by Reid was considered to be just sufficien t. I sec no 
reason to change my mind. The fact that Wallroth mentioned the nuclei is of course 
undeniable, but the species often docs not form them, a ud this seems to have been 1he 
case with Persoon's fungus. 

Tremel Ia 

(144). Ktause ( 1934 M.B.: 109) published "t.'luelus" as a nomen nudum. He gave 
no reference or description and merely added "Tremcllcae aut"., and inval id refer-
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cncc to an unspecified group above the rank of a genus. He included not only Tremel/ a 
but all Trcmcllincae. In order to be <1blc to place the namr in synonymy Heluella 
mesmltrica Schacff. is herewith selected as ' type'. The genus is not to be identified 
with Eluela r.. ( 1753: t t8o, devalidated name) pr r St-Arn. ( 1821: 537, " Hell•ella"), 
the well-known genus of Pczi:t.ales (Ascomycrtes). 

(145). The record of Tremella n 11 rant in from Armenia by Ra itviir requires 
some scepticism. ll is description is brief and docs not mention a whitish and firm 
core at the inside of the fruitbody. Such a core is characteristic of species formerly 
referred to the genus .Naemalelia, which appeared to be based on a species of Tremella 
parasitizing a species of Stereum. Raitviir docs mention this connection in a some­
what tentative manner: 'together with Stereum hirsulum Fr. and probably parasitizing 
it' (translated) . Confusion with T. mesmterica seems noi a ltogether impossible. 

Specific delimitations between these parasitizing tremellas arc apparently not too 
well settled. For this reason it was tentatively suggested [cf. Ch. 1., p. 244) to restrict 
T. encephala to material growing on coniferous wood and eonsil.tently parasiti;dng 
Stereum sanguinolentum. Raitvi ir recorded T. aurantia from wood of deciduous trees and 
as growing together with Stereum hirsulum. Apart from certain collections on hard­
woods (deciduous trees) that were tentativ< ly referred to T. encephala by American 
authors (for instanct', .Naemalelia cerebrijom1is J. B. Ell. apud Peck on Carpinus, by 
Bandoni [ 1961 {AMN 66) : 323)) ~orth American collect ions on hardwood have 
been often referred to .Naematelia quercirUJ Coker = Tremellalremelloides (Bcrk.) Mass. = 
Tremella aurantia Schw. " in the sense of various authors" (inclusive of Lloyd). Ac­
cording to Bandoni f tg66 (AM:\ 66) : 325-326]thc true T. aurantia is different from 
T. lremelloides. 

Trcmis c us 

(146). The identity of what Fries ( 1838: 534) described as Cralerellu .. f roc hI talus 
is unknown (cf. also Corner tg66: 92). The plate published by Strauss was com­
mented upon by Fries ( r863 M. 2: 341) thus : " Icon eximia, at color magis, quam in 
mco, roscus". r have little doubt that Strauss depicted Tremiscus helutlloides, but I 
still find it difficult to recognize this fungus from Fries's original description. 

TULAS~ELLACEAE 

Ccratobas i dium 

(147). The number of species of Ceratobasidium is rapidly increasing in connection 
with strains isolated from orchids and the study of previously described Rhizoc/onia 
isolates. These rhizoctonias fa ll apa rt into two groups, one with hypha I cells with only 
a single d ikaryon (Cera to basidium) and one with cocnocytic cells apparently 
contllining several d ika ryons (TIIanatephorus). Parmeter & al. ( 1967) con-
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ccm ratcd all stra ins of Ceralobasidium into a single species, their "Ceralobasidium sp". 
which may not be homogeneous. Warcup & T albot ( 1967, 1971) obtained no less 
than five species from orchids of which C. cornigtrum and C. sp. were represented by 
i olatcs from Scotland. 

Thanatephorus 

( 148) . Rhi~oclonia rep ens has been repeatedly isolated from orchids. Warcup & 
Talbot f 1967 (i'\Ph 66) : 636, 640] referred some of the more recent isolates placed 
under this name to Tulasne/La caL o s p or a. They a lso remarked that the monili­
form blastosporcs of their interpretation of Sebacina uermijera Obcrw. arc similar in 
form and size to those of Rhi~oclonia reperiS. 

Yp si l on idium 

( 149). Ypsilonidium Donk 1972 (P~A 75) : 371. 
Ypsilonidium sterigmaticum (Bourd. ) Douk was placed by Donk [ 1958 (Fu 28): 21] 

in Uthatobasidium but with some hesitation which will explain why he placed it in a 
special cction of that genus and did not make a new combination. Talbot f 1965 
(Pe 3) : 390l transfcrred it to Thanateplwrus. I am not sure that this is a bcuer dispo­
sition. I t is as yet not known whether the hypha! cells arc cocnocytic as they are in the 
typical species of Thanatephorus, or di.karyotic as in the specie~ of CeralobasiJium 
investigated in this respect. Tlumatephorus comprizcs species that may act as typical 
parasites and regularly form Rhizoclonia stages. rpsilonidium slerigmalicus is saprobic 
and lacks a Rhi<.octonia state. 

Another fitngus has been described with similar basidia and sterigmata, also 
lacking a Rhi<.oclorzia state, and doubtfully an active parasite. This second species, 
1"psilonidium latzl:lei-regis (D. Reid) Oonk differs in its closed, palisaclic hymenium 
which reminded me of Corticium terrigenum. 1 lowever, Talbot [ 1965 (Pc 4) : 401 f 19] 
found that its spores were not repetitive; they also become septate and the basidia 
a rc 3 4-sporcd wi th relatively 'much less strongly developed sterigmata. Both Reid 
and Talbot (apud Reid) believed the species closely related to Corticium sterigmaticum. 
I now agree with them that this is the more likely relationship of rpsilorzidium langlei­
regis and that the structure of 1 he fruitbody is merely of a more strongly developed 
and condensed structure than in Corlicium slerigmaticum. The two species seem worthy 
of generic separation from both Uthatobasidium and Thanatephorus. However, further 
investigation is much desired. 

DACR YMYCETALE 

D it i o I a 

(150). ~lcNabb [ 1966 (:-\Zj 4): 550l included Coryne gyrocephala 13. & C. and its 
synonyms as a distinct variety in Diliola r ad i cat a. All his records oft he Iauer are 
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from Europe while those of the former are from North America. For the time being 
I trea t the two taxa here as if they were distinct species. For Coryne gyrocephala, sec 
" List of omitted names". 

EXO BASIDIALES 

Exobas i dium 

(151). T he genus Muribasidiospo r a (Rajendren, 1968) was primarily 
based on an Indian species, M. indica Kamal & Rajcndren apud Rajendren, growing 
on Rhus mysorerzsi.s (Anacardiaccae). It produces basidiospores tha t become muri­
formly septate; the basidia protntde in fascicles through stomata of the host. Tv<o 
other species that had been referred to Exobasidium and produce muriformly septate 
spores were also included in the new genus. One of these species is E. hesperidum 
Maire on Rhus oxyacantha (Anacardiaccae) described from Morocco. L ike M. indica 
it forms tufts of basidia protruding from stomata; the fascicles finally destruct the 
epidermis and become confluent into patches. The other species is E. celtidis T. & K. 
Rama.kr. which grows in India on Celtis lelrandra (Ulmaceae) ; it forms hymcnia at 
the underside of leaves. Both the e species were included in Muribasidiospora but this 
assumption of relationship appears ill-founded as far as E. celtidis is concerned. 

Later Rajendrcn ( '9JOa) published a special family (M uri bas i d i o s p o r a­
ce a e ) for his genus a fter he had obtained the fungus in culture (1970b) and lound 
its growth rad ically di fferent from the usual yeast colonies developing in cultures of 
other species of Exobasidium (such as parasitize Ericaccae). I am convinced that the 
mycelial state described by him must be a contamination; there is little doubt that 
it belongs to that ubiqu istous 'black motlid' and imperfect fungus Aureobasidium 
pullulans (Bary) Arnaud. On my request Dr. J. A. von Arx kindly wrote me that in 
his opinion the ligures indicate in every respect this fungus. There is no reason to 

assume that Rajendren established the true connection between this imperfect 
fungus and a basid ife rous sta te. 

Rajcndrcn ( 1968: 22 1) also thought that after the exclusion of the muriformly 
spored species Exobasidium became a genus with transversally septate spores and 
inciting hypertrophy in their hosts. He is wrong on both counts because even if 
confining the genus to species ou Ericaccac some of them arc not known to form 
septa and severa l do not cause hypertrophy. As long as Exobasidium is maintained in 
a wide sense including also species growing on hosts belonging to various other 
families than Ericaccac, I cannot find sufficient arguments not to reduce Muribasidio­
spora to Exobasidium. T ha t Muribasidiospora should not cause galls is certainly not u·ue 
for E. hesperidum, of which Ma ire [1 91 7 (BfA 1 ).: t 83) wrote:, "ll y a done Ia de 
v~ritables cecid ies". 
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List ofomit t cd names 

albida, Tubercularia, Berk.; = Tremella lubercularia Bcrk. !Ch. 1., p. 183]; = Endo­
stilbum albidum (Bcrk.) D. Reid 1970 (TBS 55) : 4 13, an imperfect state, and the 
correct name for E. cerasi (Bourd. & G.) Malen~. [Ch. 1., p. 308). Sensu Bourd. 
& L. Maire -+ Tremella globospora D. Reid. 

aurantiaca, Dacrymycetella, D. Reid 1969 (RM 33) : 347 tpl. 8ft. 2ra c (France, 
Corsica). - An imperfect fungus considered by the author to be a state of some 
species of Dacrymyces. 

brwmea, Dacryomitra, G. W. Mart. 1934 (M 26) : 263pl. 3 1ft. rr 14 (Canada, Ontario). 
- L. Kenn. 1964 (Yl 56) : 302 and McKabb 1966 ( ZB 4) : 550, 551 referred this 
to Ditiola radicala var. gyrocephala (= Coryr1e rDitiolal gyrocephala, sec this list), cf. 
also (150) . 

caesia, Sebacina, (Pers. ) Tul. [Ch. 1., p. 307 !; Trtmella E. Krause 1930, misapplied ; 
Eluelus E. Krause 1934 (generic name n.v.p.), misapplied. 

camelliae, Exobasidium, hirai [Ch. 1., p. 307]. D. Reid 196g (TBS 52) : 19! ra d, 
pl. 3f 2. 

candidus, Tremellodon, (Schmidt per Fr. ) Qucl. t888; Hydnum Schmidt 1817 (YIII t) : 
llg (Germany) (d.n. ) per Fr. 1821, not~ Willd. 1788 (d.n.) ; Sarcodon Qucl. t886; 
Malacodon Bataille 1924. - Nomen dubium. 

cerasi, Sirobasidium, llourd. & G. [Ch. 1., p. 308) = Endostilbum albidum, see this list. 
citri, Exobasidium, Siemaszko 1915 (MMR t 3) : 3o}s. 5-9 (U.S.S.R., Caucasia). - 1 

saw the original publication and recogni7.cd Aureobasidium pullulans (Bary) Arnaud 
from it. This determination was confirmed by Dr. J. A. von Arx, Daarn. 

clauariaefomlis, Tremella, Wulf. 1788 [Ch. 1., p. 309]; Tremella Arth. 1901. 
culmigma, Dacryopsi.s, (:\ltont. & Fr. apud Mont.) Hohn. tgog; Pistil/aria Mont. & Fr. 

apud Mont. 1836 (ASn II 5) : 337 pl. 12 f r (France); Claoaria P. Karst. t813t ; 
Typlwla J . Schroet. t888; Dacryopsella Holm. 1915.- A species of Clavariaceae, 
cf. Donk 1933: 96; Corner 1950: 479· 

Epidochiopris P. Ka rst. fCh. t. ,'p. 313); 1892 {Bfi 51) : 499 ("n. sl."). 
epigala, Tremella, E. Krause 1932 B.r.: 146 (Germany); Eluelus E. Krause 1934 

(generic name u.v.p.) ; [= Tremella lele11dreal/a (Pat.) E. Krause sensu 
E. Krause 1930 B.r.: 104 ("Letendrea")]. - :\omen dubium. - The specific 
epithet has no connection with that of Sebaci11a 'epigaea'. 

esculenln, Tremtlla, Rox. Clem. 1864: 63 (Spain) . - Nomen nudum. 
fucijormis, Tremella, Bcrk. [Ch. 1., p. 315). McXabb 1966 (:\ZB 4) : 536 f 1j, g, 

cw Zt·aland. - Special literature: Pilat, rg28. 
gyroceplmla, Coryne, B. & C. 1849 (HJB t) : 239, Bcrk. 1873 (G 2) : 20 (U.S.A., South 

Carolina) ; Dacryopsis Mass. 1891 ; Dacryomitra Pat. •goo; Ditiola radicala var. L. 
Kcnn. 1964. - Rcfcrn•d to Ditiola radicala as a var. by L. Kcnn. and :vic abb 
1966 (NZB 4) : 550 f. 1b (with descr.) but cf. (150) . 

japonicum, Exobasidium, Shirai [Ch. 1., p. 318]; Exobasidiolus E. Krause •934 ("Ul­
brich''). 
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jrmiptrina, Tremella , L. 1753 (Ch. 1., p. 3 18]; Tremella Anh. 1901. 
mupili, Tremella, Arth. 1901 [Ch. 1. , p. 32 1j (nom. nud.) . 
penicillata, Tremella, Arth. 1901 [Ch. 1., p. 325] (nom. nud. ) . 
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pu.izoides, Tubercularia, Schum. in herb. (Denmark). - Rostr. 1885 (Odf 18843) : 

150 studied Schumacher's specimen of which he wrote : ·'Expl. i Samlingcn 
tilh0re Dacrymyces chrysocomus (Bull. ), og er irst nok den sarnme som i Enum. p. 416 
cr bcskrevcn under Navn af Peziza subplana". 

rolleyi, Exidia, L. O live 1958 (BTC 85) : 95 (Society Is. ) - Cited with doubt as a syn. 
of Sebacina [Tremella] Jusispora by Ra itv. 1968 (TOT 21 1) : g6, an unlikely guess. 

rosea, Tremella, E. Krause 1930 B.r.: 104 (Germany), not ~ (Schreb.) Plan. 1788 
(d.n.), not ~ Holm. 1903; Eluelus E. Krause 1934 (generic name n.v.p. ) . -

omen dubium. 
sabinae, Tremella, Dicks. 1785 [Ch. 1., p. 328j; Tremel/ a' Art h. 1901. 
sanguinea, Tulasrulla, (Fr.) E. K raus!' 1934 = Penioplrara [Phonnoclwelel sougui11eo 

(Fr.) Hohn. & L. - 'Corticiaceae· . 
spathuloria, Dacr;·opinax, (Schw.: Fr. ) G. W. M art. l Ch. 1. , p. 329J. - The syns. of 

th is specirs (an a lien in Europe) a re fully listed by Me abb 1965 (1\ZB 3) : 63. ­
Special literature: Goldstrohm & Lilly, 1965; Vall & Lilly, rg68. 

squamosa, Tremtllo, Schum. I Ch. 1. , p. 330].- Rostr. 1885 (OdF 1884 3): 157 studied 
Schumacher's specimen and concluded that it was without doubt a conidia l form 
(unknown until then) of Onygma equina (Willd.} per S. F. Gray. [?] 

stipitaJa, Tremella, Peck 1875 (R S 27) : t OO pl. 2js. 22,23 ( U ... A., cw York), 
not ~ Willd. 1787 (d.n.), not ~ Bose per Schw. 1822; Dacryomitra Burt 1921. 
Referred by L. Kcnn. '959 (M 50) : 893 to Dacryopinax spathularia (as a "phase"), 
but M e 1al>b made it a syn. of Ditiula radicala var. gyroceplrala = Coryne [ Ditiolal 
gyrocephala (sec this list), cf. also (150). 

tubercularia, Tremella, Bcrk. -+ Tubncularia albida, see this li~t. 
lubercularioides, Ditiola, Lib. " Herb. n. 4 70" (Belgium) (n.v.p.) ; Cilici11podium (Lil>. ) 

ex Sacc. 1881 F.d. :f 755· - Fide Booth 1959 (\fPa 73) : 32 = tclria auranliaca 
(Tul. ) J acz., stat. imp. - Dcutcromycetes. 

uoida, Thelephora uiscosa var. Fr. 1828 E. 1: 2 18 (Sweden) ; Trtmella £.Krause 1930, 
misapplied; Eludus E. Krause 1934 (generic name n.v.p.), misapplied; = Ph/ebia 
liuida (Pcrs. per Fr.) Brcs. (Corticiaccac). 

uiolacta, Tremella, Pers. - Dacrymycu "violasuru C.D" [- D. uiolacea sensu Tul. ; 
Cost. & Duf.l of E. K rause 1925 (AI\""M 78) : 135, 1928 B.r.: 59 is fide E. Krause 
1930 B.r. 105, " w streichcn; vgl. ... Stereum [Cloeocystidiellum] liuidocaeruleum. Dit· 
iibrigen Exemplare waren Konidientragcr von Coryne purpurea Fuckel". 

uiolascms -+ uiolacea, Tremtlla , Pcrs. 

Explan a tion of s tron g l y r e d uce d 
b i bliographi c ref e ren ces 

(ANM), Arch. Frcunde NatGes. ~ofccklenb. - {ASv), Atti Soc. vcn.-trent. Sci. nat. 
(BfA), llull. S1n Rcch. for. 1\. Afr. 
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(CbB), Collnca bot., Barcinonc- Comer 1966, M onogr. cantharelloid Fungi. -Cost. & 
Duf. 18g1, ouv. Fl. Champ. 

Ell. & Ev. N.A.F., . Am. Fungi [e.xs.J 11 
. F. Gray 1821, Nat. Arr. Dr. Pl. 1 

(JJB),J. J apan. Bot. - (JMi), J. Microgr. 
E. Krause B.r ., Basidiom. rostock.; M.B., Mccklenb. Basid. 
(LMW), Lloyd, Mycol. Writ. 
Maubl. 1926, Maladies paras., 3c Ed. (Dclacr. & Maubl., Maladies Pl. cult.}. 
Nannf. & Du R. 1952, Vilda Vaxt. ='Iorden, Uppl. 2. - (NPh}, New Phytol. - (NyM ), 

Nytt Mag. Bot. 
(OdF), Overs. K. danskc Vidcruk. Sclsk. Forh. 
R aitv. 1g67, Oprcd. gcterob. Grib. / 196g, Key He terobas. USSR [English trarulation] . ­

(Rh), Rhodora. - Rox. Clem. 1864, Plantas T itaguas in Rcvta Progr. Ci. exact. fls. nat. 14 
( Reprint cited; ed. Colm.; " Rojas"l 

ace., F.d., Fungi ita!. autogr. dclin. 
Vclen. 1947, ovit. mycol. nov. 
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NOTES ON THE CYANOPHIL Y OF SPORES, WITH A DISCUSSION 
OF THE GENUS LEUCOGYROPHANA (CORTICIACEAE) 

W. j 0 UCII 

Rijksherbarium, Leiden 

The genus Lmcogyrophana Pouz. has been placed in the Cooiophoraceae by 
some authors on account of the cyanophilous spores, by which character 
the Coniophoraccae are said to differ from the Corticiaceae. Contrary to 
this opinion it is shown that not a lithe species of the Coniophoraceac exhibit 
cyanophily. Moreover rhesamespore reaction has been observed in a rather 
large number of species of the Corticiace:te. This mcnns that 'cyanophily' 
is not a conclusive kev character for a distinction bct~cen the two families 
mentioned. It is pro~d to maintain uucogyrophona in the Corrieiaccae. J\ 

key to the accepted species of this genus is presented. 

In 1958, Pouzar crea ted a monotypie genus for Merulius molluscus Fr., viz. Leucogyro­
phana. This genus was said to be closel)' related to Serpula (Pers. ) S. f. Gray, a genus 
of the Coniophoraceae. "Both genera have in common before all the brown colour­
at ion of the spore wall in Melzer's reagent and a very intensive blue colotrration of 
endospore in cresyl blue". (p. 3 t ). The name strongly suggests a Serpula (syn.: 
Gyrophana Pat.), but " .. . the difference between these two genera is in colour of the 
spores which is brown in Serpula a nd hyaline in uucogyrophana". (p. 36) . By now this 
genus comprises six species, in at least one of which the spore wall shows no affinity 
to colton blue. After having studied some species of Leucogyropha/Ul and of the Conio­
phoracrae I havr my doubts about the value of the cha racter "spore-wall stained in 
cotton blue", regarding the systematics a t family level. 

T he first to introduce the usc of cotton blue in the microscopy of the hymeno­
mycetes were 1 annfclclt & Eriksson ( 1953) who while studying Coniophora ochroleuca 
Bres. were " ... surprised to find tha t the spores ... stained an intense blue colour" . 
This prompted them to examine further species of the genera Jaapia, Coniophora, and 
Serpula, after which they were sa t i~fied that " ... the expected reaction was obtained". 
After discussing the possible relationships of the genus Jaapia Bres. the authors 
declared that " ... all these fact show that Jaapia i a t rue member of the C'.onio­
phoraceae, and the structure of the spore-wall (esp. its stain reac tions) not only 
serves as a most useful diagnostic character but affords, in our opinion, convincing 
proof that the family is a most na tural one". 

It is necessary here to mention tha t the authors not only noticed a staining of the 
spore-wall but were able to demonstrate " ... that the stain had been a bsorbed by 
the inner layer of the spore-wall, while the th inner outer layer had rema ined per-
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fect ly hyaline" . This phenomenon mostly in connection with additional characters 
has been adopted by other mycologists to define the Coniophoraccae. Thus one 
reads in Donk ( 1964: 255) : "Spore-wa ll ra ther thick, presumably a lways double ... , 
both layers smooth, the inner strongly absorbing Colton Dlue (cyanophilous)". 

So far the application of this character offers no problems. DifTicu ltics arise when 
an a uthor ascribes to or removes from the Coniophoraceae a species or genus solely 
on account of the spores becoming stained in cotton blue or not. This was the very 
reason why Pouzar ( 1958) and Donk ( 1964) a ttributed Leucogyroplw11a to the Conio­
phoraceae, which was not accepted by Parmasto ( 1968) who placed the genus in the 
Corticiaccae (Athclioidcac) as did Eriksson ( 1958) and Christiansen ( rg6o) wi th the 
type species of Lmcogyropharta, Merulius molluscus Fr. 

The purpose of my observations recorded below was to (re)study the behaviour 
in cotton blue of the spores of a number of species of the Coniophoraceae and the 
Corticiaccac and thus to gain a belter insight in the taxonomic value of this behaviour. 

~ETHODS AND Tt::RMINOLOCV 

I used a solution of cotton blue (Daumwollblau - Chroma/Germany) in lactophe­
nol. It is often necessary to boil the materia l for several seconds in order to accelerate 
the a bsorpt ion of the dye. Tf the cyanoph ily of the spore-wall is not strong, empty 
spores have to be examined. 

l n this connection some remarks on the terminology arc necessary. The dyes 
cotton blue a nd cresyl blue have been used by agaricologists since Kuhner introduced 
the Iauer in his study of Marasmiu.r ( 1933) without creat ing a new name for the 
reaction. Later on the tem1 " metachromatic" has been adopted for a spore-wall 
staining red in the blue solution of cresyl blue whereas more ra rely - "ortho­
chromatic" is spoken of when the spore-wall becomes blue-coloured, but the term 
metachromatic is a lso used to indicate a blue coloura tion of glococystidia by several 
blue dyes. 1 ot seldom authors speak simply of a "cresyl blue reaction" . A new term 
has been introduced by Kotlaba & Pouzar (196+: 131) : " \Ne propose the term 
'cyanophily' for the sta ining of the spore-wall, or its ornamentation, and the hypha! 
wall in Colton Dluc and 'acyanophi ly' when they do not stain, as a precise term is 
desira ble for descr ibing this reaction". 

Mention should be made of a note by Eriksson & R yvarden ( 1973) that the spores 
of Amp!linema byssoides (Fr. ) J. Erikss. stained in cotton blue arc" ... ± red in phase 
contrast". This, however, is nearly always the case with spores that have taken up a 
blue sta in as well as in all other sta ined parts of the basidiocarp such as hyphae, 
basidia, cystidia which have been broken in small fragments or which are strongly 
curved (thus the red eolow· is well visible in sterigmata e.g. ). This means that the 
colour change from blue to red visible in phase contrast in blue-stained objects is of 
no taxonomic importance. 

I n my opinion the expression 'cyanophilous reaction' is not a very fel icitous one, 
bu t r am using it for want of better. 



J OLICII : On c;•anophily of spcres 53 

PECIAl. PART 

I fi rst LUdieu some species of the Coniophoraceae tO become more acquain ted 
with a well-cs1ablishcd cyanophilous reaction, and obtained the following results. 

The spores of Coniop!tora arida (Fr.) Kar;l. arc distinctly cyanophilous. Xorma lly 
the inner wall is strongly sta ined, suffused with a slight purple lint, whereas the outer 
wall becomes only slightly bluish. The capacity to become sta ined seems to be 
independent of time (collected between 1915 and 1965) and slate of preservation. 

MATERIAL STUDIED (a ll collected in the cthcrlands) 1.- 1915 (L 959.313- 269), 
1952 (L 952.287 905}, 1957 (L 956.3 12 o66), 1958 (L 958.284- 013), 1965 (L 966. 11 6 
036). 

Coniophorella olivacea (Pcrs.) Karst. has also cyanophilous spores; but here particu­
larly 11 c outer layer of the spore-wall stains, whereas the inner layer shows a less 
intense colour. 

NfATERrAr. STUDIED.- Mycotheca Estonica 15 (Parmaslo 1956; L) ; Kryptogamae 
cxsiccatae, Wien, r6or (v. HOlme/; L). 

Jaapia ochrokuca (Brcs. apud Brinkm.) ann f. & J. Erikss. shows also cyanophilous 
spore-wa lls; a distinction between the two layers is not always easy to detect. 

MATERIAL STUDIED.- Type, Brinkmann 1897 (S) ; Brinkmann, West f. Pilze 28 
(Brinkmann 1899; L). 

Serpula ltimantioides (Fr.) Boud.: The spores of a ll the specimens l studied were not 
cyanophilous; only the young spores with a lmost hyaline walls showed a reaction to 
cotton blue, whereas the older spores with brown walls remained unsta ined. After 
several weeks a nd once more boiling of t ole spore-suspension in cotton blue solution, 
some spores acquired a greenish-olivaccous colour, owing to the addition of a blue 
sta in to the yellowish-brown colour already present in the spores. 1:\o strong affinity 
to cotton blue could be demonstrated in this species. 1'\evertheless it may be possible 

by repeated heating or treat ing with chemicals- to force the spores to take up a 
greater amount of the cotton blue sta in, but this was not the aim of the present study. 
In any case it is clear tha t after the 'normal' process, that is treating the spores with 
a cotton blue solu tion and boiling for several seconds, this species is not cyanophilous. 

MATERIAL STUDI:ED.- etherlands, 1958 (L 958.3 1 9~091 } , 1959 (L 955.283 158), 
1g6o (L96o.262 506), 1965 (L966. 11 6 035), 1968 (L968.1 o1 oo6);England, 1954 
(L 943-250- 136); Parrnasto, Mycotheca Estonica 16, 1956 (L). 

From these results it is clear that the character ' 'the inner layer of the spore-wall 
strongly abs01·bing cotton blue" docs not apply to a ll typical species of the Conio­
phoraccac. First of all, after the normal treatment the colour reaction cannot be 

1 [n order to save space, most collections are referred to by their collecting date and ad­
mission number. 
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obta ined in a ll species; secondly, it is not always especially the inner layer that stains: 
sometimes it is not possible (with a ligh t microscope) to distinguish between the two 
layers, in other cases the outer layer seems to have a stronger affinity to cotton blue 
than the inner layer. 

Even if the cyanophilous reaction cannot always be ob~incd within the Conio­
phoraccac it would nevertheless be a usefu l character if it were restricted to this 
family. It is, however, also a main character of the Gomphaccac. Fortunately, this 
creates no great problems since in this family the spores show a dist inct cyanophilous 
ornamentation a nd, in addition, never have such thickened walls as is the case in 
typical species of the Coniophoraceae. Also in the polypores and i.1 the Agaricalrs 
there arc some genera with cyanophi lou~ spon·s, but as these can be easi ly distinguished 
by means of other characu:rs, no difficulties arise here either. Furthermore it was 
found tha t in some unnamed specimens of Tomenlella the young spores are distinctly 
cyanophilous. The main problem, however, remains how to distinguish the Corticia­
ccac from the Coniophoraccac. annfeldt & Eriksson ( 1953: 178) stated that 
" .... several other aphyllophorous species with i thick-walled spores were tested 
in tlw same way but reacted negatively". Since th(~y did not state which species they 
examined, the uncerta inty remains whcthrr among the material investigated there 
were any Cortieiaccac. Pouzar ( 1958) mentioned one corticiaceous species with 
cyanophilous spores, viz. Memlius molluscus Fr., which he placed in the separate genus 
Ltucogyrophana that accord ing to him belonged to the Coniophoraceae. Kot laba & 
Pouzar ( 1964: 137) said that " ... no species of the Cort iciaceac arc known to have 
cyanophilot1s spores, except for some species of the genus Hypoclmicium". In a footnote, 
( 1964 : 134) they mentioned Penioplwra mollis (Fr.) 13ourd. & Galz. as having amyloid 
as well as cyanophilous spores. Maas Gccstcra nus ( 1971 ). who warns with reason of 
overestimat ing th is colour reaction, found " ... a very marked cyanophily ... " in 
Crislella fas tidiosa (Pcrs. per Fr.) Brinkm. My own Sl1td ies show that cyano1 hily is 
present in some other genera of Corticiaccac, too. 

In Piloderma J Uiich, a genus- segregated from Athelia, the two common species 
P. bicolor (Peck) J U!ich and P. byssinum (Karst. ) J Uiich have been studied. In both 
species the spore-wall reveals a cyanophilous reaction. Since the spores arc slightly 
yellowish one may philosophize about a possible relationship with the Coniophora­
ecae. Against this view speak the much smaller spores and the lack of clamps. 

MATERIA L STUDJED.- Pi/oderma bicolor (spores of all specimens stud ied are cyano­
philous), Austria, 1968 (Herb. JUiich 1299b) ; Denmark, 1964 (L g64.281-46o); 
France, 1952 (Herb. Donk 11 173). 

Pilodem1a byssinum (cyanophily sometimes rather weak}, Sweden, 1932 (llerb. 
Donk nos. 3577, 3580), 1962 (Hcrb. J. Eriksson 10454 ) ; France, 1909 (Herb. Donk 
11 72) ; Au tria, 1968 (Hcrb. J ulich 1247). 

In the genus Byssocorlicium Bond. & Sing. the spores of most species arc slightly 
thick-wa lled and of an olivaceous to grey-bluish colour. This means that cyanophily 
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is not always easily detectable. Nevertheless the spores of B. otrooirms (Fr.) Bond. & 
Sing. are distinctly cyanophilous while those of B. pulchrnm (Lund. ) Christ. arc only 
lightly so. 

MATF.Rit\1. STUDIED.-B. alrovirens, France, /.. Maire (L 931.71-112), Bourdot & 
Ca~in (L 93!.71-97); England, 1961 (L 961.20t-o61 ). 

B. pulchrnm, Germany, Jaap, Fungi sclecti cxs1ccati 281 (L). 

Amphinemo byssoides (Pcrs. ex Fr.) J. Erikss. has weakly cyanophi lous spores. 

YIATER!AJ.. STUDIED. ~cthcrlands, 1928 (Herb. Donk 975); Germany, 1968 
(Herb. Jiilich 955, 993, 1016, 1203, 2083, 2101 ). 

Bolrybasidium laeve (J. Erikss.) Parm. is a species with thin-walled spores which are 
weakly to distinctly cyanophilous. This reaction is naturally not as distinct as e.g. in 
Piloderma since the spore-wall is much thinner, but cyanophily (best seen in empty 
spores!) is definitely present. The basidia and especially the hyphae exhibit a re­
markably strong cyanophily. 

MATERIAl.. STUDIED (both specimens determined by J. Eriksson).-Gcrmany, 1933 
(ITerb. Donk 8o70); Netherlands, 1928 (Herb. Donk 1290). 

Botryohypochnus isabellinus (Fr.) J. Erikss.: The spore-walls, spines, and basal hyphae 
arc distinctly cyanophilous. 

MATP.RLA J.. STUDIED.-England, 1959 (L 961.3-925); Germany, 1968 (Herb . 
.fiilich 1 143); France, Bourdol (L 931.82-28). 

In the genus Hypoclmicium two species with more or less cyanophilous spores have 
been studied, viz. H. bombycinum (Sommcrf.) J. Erikss. (distinctly cyanophilous) and 
H. punctulalum (Cooke) .J. Erikss. (weakly cyanophilous). 

:\t!ATERIAL STUOIEO.- H. bombycinum, Germany, Brinkmann, Westf. Pilzc 11 (L); 
H. punt:lulatum, Netherlands, 1952 (L 951.328-oo8); England, 196o (L g61.3-936); 
Germany, 1967 (Herb. J rl lich 927). 

Two specimens of Cristella sulphurea (Pcrs. ex Fr.) Donk have been studied, in both 
of which the spore (incl. warts) are cyanophilous. The same has been said for 
Cristella jaslidiosa by Maas Gcestcranus ( 1971). In other unnamed specimens of 
Cristella no cyanophily could be detected. According to Eriksson ( 1954: 191) the 
spores of Cristello " ... do not sta in with Cotton Blue".; unfortunately he did not 
mention which species he studied. 

MATERIAL STUDII!O.- Gcrmany, 1967 and 1968 (I [erb. j iilich 768 and 1499). 

Since it was now clear tha t cyanoph ily is a character a lso present in genera of the 
Corticiaccae, I examined only three more species of Corticium, viz. C. conjluens (Fr.) 
Fr., C. evolvens (Fr.) Fr. , and C. coprophilum Wakef. The two former species have more 
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or less thin-walled, hyaline spores, and show a weak eyanophily. T he last named 
species has thick-wa lled and strongly cyanophilous spores. 

MATERIAL STUDIED.-C. conjluens, Germany, Brinkma nn, Wcstf. Pilze 13 (L); 
C. euoloen.s, Germany, 1968 (Herb.jillich 101 4) ; C. coprophilum, 1etherlands, 1973 (L) . 

Furthermore the observation of Eriksson ( 1954) has to be mentioned tha t in 
Peniophora abietis both the outer layer of the spore wall and the aculei stain in couon 
blue. 

From the observations a bove it seems clear that cyanophily is by no means such a 
remarkable and conclusive feature as has been thought by some aut hors. At specific 
level it is often valuable, but for the delimitation of genera or even families it seems 
less suited. T he transfer of Leucogyrophana mollusca from the Coniciaceae to the 
Coniophoraccae, merely because its spores a rc cyanophilous, is ill-founded, as several 
Corticiaceae have cyanophilous spores and many more species of this family probably 
will show the same reaction. Hence uucogyrophana mollusca should remain in the 
Corticiaceae. This view is further supported by the observation that not all of the 
species of uucogyrophana have cyanophilous spores : 

uucogyrophana mollusca (Fr.) Pou?.ar. All spc·cimcns seen have cyanophilou~ non 
amyloid spores. 

MATER1ALSTUDIED.- USSR, Pa rmasto, Coniciaceae URSS 140 (U P. ) ; Sweden, 
L undell & annfeldt , Fungi cxs. suecici 86 (UPS) ; l\etherlands, 1933 (1-ierb. Donk 
5 135). 

Ltucogyrophana mol/is (Brcs.) Parm. Accord ing to Kotlaba & Pou7.ar ( 1964) 
" . . . only the young spores have cyanophilous walls". 1 myself have not seen such 
young spores and ob ervcd only absolutely aeyanophilous spores. l nstcad, T noticed 
that the spores are d istincdy amyloid. incc within the genus uucogyrophana the 
microscopical features do not show great diversity, this is an important distinctive 
character. 

MATERIAL STUDIED.- Czcchoslovakia, f'ouzar 1963 ( L 963. 168- 662); 1 ethcrlands, 
1931 and 1932 (Herb. Donk 2319 and 4059) ; wedcn, 1932 (Herb. Donk 3731 ). 

Ltucogyrophana suhlessu/ata (Parm.) Jiilich has cyanophilous spores. J udging by the 
specimens seen, i.Auogyroplwna crmreo-isabellina (Li tsch.) Parm. ~ conspecific. Both 
have inamyloid but cyanophilous spores of the same size, while hyphae, basidia, and 
rhizomorphs (which arc not always present) seem to be identical. 

l\llATERlAL STUDIED. a) uucogyrophana sublessu/ala, URSS, Parmasto, Corticiaccac 
U RSS 126 (paratype, UPS). b) Leucogyrophana cremeo-isabe/Lina, Sweden: " An 
altcm Zaunholz. Sdl. 1cglingc-Skogso, unwc it Saltsjobadcn, 14. 11.1906, L. Rom8//" 
(type; W no. 18266) ; Sweden: Upland, Knifsta, 13.12. 1908, L. Rome// rgoB {'W); 
URSS: Parmasto, Corticiaceac RSS 111 and 11 2 ( UPS). 

LeucogyrophanaJ:subillaqueata (Litsch.) jiiJieh, comb. nov. - Basionym: 
Corticium subillaqueatum Litsch. in Annis mycol. 39 : 128-129. 1941. 
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This species has an interesting history. Litschaucr based his description on two 
collections made by Romcll in Sweden. According to this description, the hyphae arc 
sometimes ampulliform at the septa, and •nicroscopical dctaib too a rc similar to 
those of Corlicium illaquealum Bourd. & Galz. (now: Ceraceomyus te.ssulatus (Cooke) 
Julichj except that the rhizomorphs arc lacking and the spores arc somewhat smaller. 
Obcrwinkler ( t g6.)) , who restudied the two specimens, found tlw basidia to be 
cylindrical-pedunculate, and consequently placed this species in his "ad interim" 
genus Ath~lopsis Obcr.v.; according to him the spores arc hyaline, th in-walled and 
inamyloid. ParmasLO ( 1g68), va lidly publishing a nd cmendating the genus Athelopsis, 
did not include this species bm left it in his list of species of doubtful position. On 
studying the two specimens myself, I found the spores sl ightly yellowish, slightly 
thick-walled, amyloid becoming greyish, and cyanophilous. The morphology of 
hyphae, basidia, and spores leaves no doubt that tht place of this species is in the 
genus IAJCOl!Jrophalla. The key characters a rc.: : hymenial surface even, spores amyloid 
and cyanophilous, thus differing from all other species of the genus Leucogyrophana. 

MATERIAl. STUDIED.- wcdcn, " tockholm, Lid ingo, 29·5.1910, L Romell 2068 
(type; Yl); Up I., Loharad sn, Erkcn, " 13ibackcn", 3. 11.1 gt8, L. Romell 4095 (U P ). 

I had no occasion to study two other species described by Parmasto, viz. Leuco­
gyrophaua poU<.arii Parm., and L pseudomollusca (Parm.) Parm. Accordiug to his 
description the spores arc not amyloid but dcxtrinoid ; he mentions no cyanophilous 
reaction. 

Kev TO TJII'. SPI'.Ci f-~ Ol' L Y.ut:oc:vKOPIIMIA 

1a. Hymcnial surface in dried specimens even, in fresh condition sometimes slightly rneru-
lioid ................... . ................ :2 
:2a. , pores amyloid. 

3a. Spores not cyanophilous, (4.5 )5·5- 6.5(-7·5) x :2.5 3(-4) 11m. 
L. mol/is (Drcs.) Parm. 

3b. Spores cyanophilous, 4- 5 x 3 4 11m. . . . . . L. subillaquta/a (Litsch.) .Jillich 
:2b. Spores inamyloid, cyanophilous, 4 7 X 2. 7 4 11m. 

L. crenuo-i.sabtllina (Litsch.) Parrn. 
yn.: L. sublusulata (Parm.) J i.i lich. 

1 b. Hymcnial surface in frczh and dried condition distinctly merulioid. 
4a. pores cyanophilous but not amyloid and not dcxtrinoid, 4·5- 5·5(-6) X 3·3 4·3 

(-4.5) 11m. . . . . . . . . . . . . . . . . . . . . . L. ffliJIIusca (Fr.) Pouzar 
4b. Spores dcxtrinoid, not cyanophilous (?) ,about 6-7 x 4- 5 fLID· 

sa. Cystidia present, 2o-3o X 7-8 fLill· . . . . . . L. /JOUlarii Parm. 
5b. Cystidia lacking. . . . . . . . . . . . . . L. pseudomollusca (Parm.) Parm. 
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THE GENERA OF THE HYPHODERMOIDEAE (CORTICIACEAE ) 
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Rijksherbnrium, uiden 

(With 19 Text-ligures) 

The type species and additional species of the genera of the 1 lyphodermoi­
deae have been studied. K ey-characteristics, b:tSC<l mainly on basidial 
morphology, have been elaborated for a delimitation of the genera. The 
new genera C)•lindrobasidium, Bulbillom;-cu, and Lagarobasidium arc described. 

Several new combinations arc proposed. A key to the genera is given. 

There arc many examples in the Corticiaceae of species being much easier to deter­
mine than the genera to which they belong. For many of the species the delimitation 
is rather well known, but to gain a clear insight into the limits of a genus one has to 
study as many of its species as possible, thus trying to synthezise a genus-concept. 
Another possibility, of course, is to recur to the generic description published by the 
author of the genus in question, but this is where difficulties often arise. The older 
genera arc not seldom poorly defined and also several recent genera published be­
tween 1950 and tg6o, mainly by Donk and Eriksson, arc not clearly delimited. 

ometimcs a genus which was well defined in the beginning becomes a jumble-shop 
through the accumulation of species of unknown affinities, and finally nobody knows 
how it is really to be delimited-as for instance is the case in the genera Phlebia Fr. 
emend. Donk and Radulomyces Christ. emend. Parrn. Other genera arc known which 
never had a good ci rcumscription, such as Hyphoderma Wallr. emend. Donk and 
Hyphodonlia Eriksson. 

Donk ( 1957) opens h.is description of Hyphoderma with the sentence: "The average 
species may be characterized as follows". What follows is a rather elaborate char­
acterization of the most common specie which by no means covers all of the 24 
species he combines under this genus; unfortunately no figures are given and nothing 
is said about the shape and size of the basidia. 

Eriksson ( 1958) on the other hand gives beautiful figures of ten species of the 
genus Hyphodontia, combines 20 species of which he gives no description, while the 
entire diagnosis of the genus consists of barely two lines: "Genus Hymcnomycctum 
corticioideum et hydnoideum, generi Ilyphodermati affine sed differt basidiis 
minoribus, fruct ificationibus fibrosis et hyphis angustioribus". This was judged by 
Gilbertson ( 1968, published 1971) a "very brief and rather vague description". He 
was indeed the first to give a clear and extensive description of the genus. 

59 
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Since I had and often still have serious difficulties in naming collections especially 
from tropical regions-and by th is I mean mainly the determination of the genus to 
which they belong- 1 undertook a study of the type-species of the genera of the 
subfamily !Iyphodermoidcae, while I intend to extend this work to the Phlebioideae. 
As shown in the present paper I was above all interested in disclosing the differences 
between Hyphodenna and Hyphodonlia, two rather large genera of cosmopolitan 
distribution, and of which, besides the type-species, I studied another ten species each. 

This study was no t designed to solve a ll the problems, because th is is only possible­
at the earliest- after good monographs of the larger genera have become available. 
But I hope to g ive a working basis which may be adapted to such needs as may arise. 
It emphasizes some points which have been overlooked or forgoucn, while its main 
aim is to bring ou t the basidial morphology. 

1 adopted the arrangement in subfamilies as given by Parmasto ( tg68), and of the 
Hyphodermoidcae I studied only the genera he listrd . 1 fu lly realize that there arc 
some genera within other subfamilies of the Corticiaceac which ultimately have to be 
tra nsferred to the IJyphodermoideac, but for the momcm I found it more pract icable 
to restrict myself to this subfamily as dd ineated by Parmasto ; however, Odonlicium 
Parm. has been omi!led. 

umerous observat ions have been made on the hyphae of the genera here treated, 
although surely more remains to be done. Not nearly as much is known about the 
basidia, however, and since 1 bel ieve that their properties have to be used as the 
ma in characterist ics of the Corticiaceae, description of size, shape and origin of the 
basidia is the main purpose of the present study. In this connection it is interesting to 
note fo r instance that for only two out of 2 1 species treated in his excellent work on 
the Swedish species of Peniophora sect. Coloralae, Eriksson ( 1950) g ives a figure of an 
enti re basid ium from top to base, whereas in all other species only the upper part of 
the basidia is illustrated. I know from personal experience tha t in some species it is 
very d ifficult or almost impossible to get a clear view of the whole basidium, but this 
should not be a deterrence to try again and again (in this respect Pwiophora surely 
does not seem to belong to the fnost difficult genera). 

The genus Radulom;v:es Christ. may serve as an example of the importance to study 
the whole basidium. The basal parts of the basidia a rc conspicuously constricted, thus 
giving the basidium a distinctly stalked appeara nce. This provides an excellent basis 
for separa ting th is genus from the other genera of the Hyphodermoidt·ae. 

Another interesting fact is that in Peniophora quercina the basal parts of the basidial 
walls arc cl..:arly thickened (up to 0.8 f.lm). Since the sterigmata a rc formed only a t a 
very la te stage of basid ial development, unripe basidia (not seldom with seconda ry 
clamps) look very much like cystidia. 

An interesting but not yet exhaustively studied feature is the diiTcrcncc in shape of 
young and adult basidia . In the Hyphodcrmoidrae in most cases the young basidia 
a re cyl indrical or .1 narrowly clava te, but in Basidioradulum Nobles their shape is 
completely d ifferent : the young basidia arc broadly ellipsoidal or even pyriform, thus 
rather stron!!'ly diiTcring from those of Hyphodemw. 



J OLICII: Ctntra of the 1/ypl,odtmloidcat 

l tried to establish the number of nuclei in the cells of the basidiocarp of all species 
treated here. Unfortunately the results where not always equally good, since the 
uptake of the nuclear stain (carmine, orcein, or coriphosphine) depends on the 
condition of the basidiocarp and the chemicals used for poisoning the fungi. In 
Pulcherricium caeruleum this study yielded the interesting observation that dendrophyscs 
can develop into basidia, thus functioning as probasidia. 

The most difficult group of the Hyphodermoideac is formed by the genera Basidio­
radulum, HyfJiwdenna, llypltodontia, a nd Nfetulodontia, since the shape of their basidia 
seems to be identical. The type species of Basidioradulum, B. radula, has been trans­
ferred by Donk to Hyplzodenna. There is, in face, no difference between both genera as 
to size and shape of the mature basidia, but the hypha! texture of the subhymenium 
is much more dense in Basidioradulum, while in this genus the developing basidium 
passes from broadly ellipsoidal or even pyriform to subtirniform. 

In l!yplzodermo itself the basidia develop from cyl indr ical to clavate or suburniform. 
It would seem that the difference in basidial ontogeny as \\"CII as in the structures of 
the basidiocarps (hymcnial surface, hypha! texture) carry sufficient weight to main­
tain Basidioradulum as a separate, although probably small or even monotypic genus. 

Metulodontia shows no difference from Hyplzodenna as far as hyphae and basidia arc 
concerned but differs in having thick-walled, heavily incrusted and ascptatc cystidia. 

The remaining genera to be discussed arc llyplzodonlia and I lyplzodenna. lL is possible 
to recognize a group of species with mostly grandinioid or odontoid basidiocarps, 
small basidia (up to about 16 (lm) and spores, and narrow, often somewhat thick­
walled hyphae and cystidia. These have been placed in l!yplzodonlia. There is another 
group of species with mostly even basidiocarps, larger basidia (a pproximately 20-

45 1.1.m long) and spores, widrr hyphae (which arc a t least as thick-walkd as in 
Hyplzodonlia but with a wider lumen) a nd often larger cystidia (in some species also 
with glococystidia). These species have been placed in Hyphodenna. Severa l species 
placed by Eriksson in Hyplzodonlia e.g. Corlicium nivmm Brcs., Tlzeleplzora sombuci 
(Pers.) ex Pcrs.-diffcr in having typical large basidia and rather thin-wa lled hyphae; 
consequently they arc transferred to Hyplzodenno. 

Many species of l!yplzodonlia have the walls of the basal hyphae of the basidiocarp 
not much thickened so that they arc reminiscent of a miniature l lyphodenna. This is 
where the two genera under discussion seem to touch, and the only clear-cut differ­
ence I can sec lies in the size of the basidia. This is the reason why the separation of 
the two genera seems to be merely a matter of taste and convenience, although it is 
true that often their outward appearance is somewhat different, a ~mooth hymcn ium 
being a characteristic of l!yphodenna, a hydnoid hymenium of llyphodonlia. At th is 
j unction, therefore, I prefer to keep the two groups of species separated, not in the 
least because the union of t he two rather large genera, which arc likely 10 grow in the 
ncar future, is bound to result in an unwieldy supcrgcnus. 

At first I tried to mainta in Melulodonlio as a separate genus, which differs li·om 
Hyplzoderma solely on account of its thick-walled, aseptatc a nd incrusted cystidia, 
whereas the hypha! structure and especially the size and shape of the basidia arc 
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identical. If such a separat ion is accepted, three species of Hyphodmna [viz. H. 
muiaJum (Peck) Donk, H. helerocystidium (Burt) Donk, H. popuiTltum (Peck) Donk] will 
have to be transferred to Metulodontia since they all have the same type of cysticlia. 
On the other hand they exhibit in addition gloeocystidia which is a lso a feature of 
" true" Hyphodennas, like H. argillaceum (Bres.) Uonk and H. clauigerum (Bres.) Donk. 

ao 
20pm 

b) 

Fig. 1. Basidia: a. Pu/chnriciwn cat'Tilltum; b. liypochnicium bon.b)'cinum; c. Pmiophora qutrcina; 
d. Cylindrobasidium t110loms; c. Rotfulomyas conflums. 
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This means that the three species mentioned above arc intermediate between 
llvphodtrma and Metulodontia. After having studied all the species enumerated above 
(with the exception of H. populneum) I sec no possibility to keep Hyphoderma and 
Metulodonlia apart on morphological brrounds. 

However, this disposition clashes with the findings ofBoidin, Me Keen and others 
who have studied the sexual behaviour of corticiaccous species. Boidin & Lanquctin 
( 1965) found Peniophora niveo (Karst) Bourd. & Galz.- thc type species of Metulodonlia 
- to be telrapolar, whereas all other species of Hyphoderma were reported by Boidin 
to be bipolar. ln addition, McKeen found H. heterocystidium, muiaium and populneum 
to he bipolar too. lL would seem to me that too much emphasis is laid upon the im­
portance of the difference between bipolar and tetrapolar behaviour. I am not 
convinced that it can be used as a differential character at the generic l<"vcl. The two 
modes of sexual behaviour occur in taxa of great morplwlogical similarity. In a tabel 
given by Boidin 1964 the genera Hyphodontia, Pmiophora and Radulomyces arc indicated 
as being tctrapolar, while Hyphodermo and Ph/ebia arc said to be bipolar. If the differ­
ential sexual behaviour as accepted as an infallible character, Hyphodtrma and 
Metulodontia must be considered to be quite d ifferent genera, while many other 
taxonomic problems a mong the genera of the Corticiaceac would be solved. The 
disturbing fact remains, however, that as yet no good morphological characters arc 
known to separate the two genera in question. I have no personal experience with 
cultures, neither did I study the sexual behaviour of Corticiaccac, but literature 
provides an interesting example which very suitably illustrates my point. Boidin 1971 
mentioned the genus Gloeocystidiellum as consisting of bipolar, tetrapolar, and homo­
thallic species. But unfortunately this example bears new problems. Boidin here came 
across difficulties which he tried to explain by assuming that e.g. in the homothallic 
species the verticillate clamps were "derived ... by overcvolution'', followed by the 
sentence that " the verticillate clamps have not been derived but are an extravagant 
reinvention". 

Since I am unable to reduce terms like "ovcrcvolution" and "extravagant re­
invention" to a purely morphological level, I am inclined to lay the emphasis on the 
morphological facts rather than on interfert ility tests in such cases where seemingly 
different results arc obtained. This appl ies a ll the more since the two genera Hypltodtr­
ma (bipolar) and Hyphodonlia {tctrapolar), kept so widely apart by Boidin, are surely 
much more clo ely related to each other than to any other bipolar respect ively 
tetrapolar genus. 1l may even be said that the distinct ion between the two genera, 
which is based merely on different sizes of basidia, spores and hyphae, often seems to 
be more a matter of taste. 

Kev TO TilE CENERA (see Figs. 1-2) 

ra. Spores thick-walled (c. 0.4-<>.8 J.tm), smooth or sculptured . . . . . . . . . . . . 2 
tb. Spores thin-walled, smooth ......... .. .. . . .......... 4 
2a. Spotcs distinctly thick-walled; young ba$idia more or less cylindrical; imperfect Aegerita-

statc absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
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2b. Spores only sligh tly thick-wal led ; basidia 20-26-321~m long, in young slate broadly 
ellipsoidal ; imperfect Atgerita-statc present . . . . . . . . . Bulbillom)'Ct.r, p. 6g 

3a. Basidia 3o-4s- 6o x s-7-9 I'm; spores smooth or sculptured . . . . HypacJmicium, p. 81 
3b. Basidia to-18--20 X 4-6JJ.rTI; spores smooth . . . . . . . . . . Lagarobasidium, p. S4 
43· Cyslidia with bifurcate base, covered with crystals arranged in longitudinal rows; 

basidia exhibiting repetition (dinicult to observe) . . . . . . . Subulicystidium, p. 9S 
4b. Cystidia lacking or different, never with bifurcate base and crystals arranged in rows; 

no repetitive basidia . S 
sa. Dendrophyses present . . . . . . . . . . . . . . . . . . . . . 6 
sb. Dcndrophyses absent . . . . . . . . . . . . . . . . . . . . . . 7 
6a. Basidiocarp bright or dull coloured , never blue; hypha! texture dense, individual 

hyphae difficult to observe; if dendrophyses present, then always together with gloeo­
cystidia or thick-walled cystidia, or not covered with blue granules; dendrophyscs not 
developing into basidia. . . . . . . . . . . . . . . . Pmiophora pro parte, p. 87 

6b. Basidiocarp blue or grl'cnish-bluc; hyphae distinct; only dcndrophyses present, some of 
which may develop into basidia; no glococystidia or thick-walled cystidia formed 

Pu/chtrricium, p. 88 
7a. Basidia clavate or diSlinctly stalked {the basal part abruptly constricted); if irregularly 

cylindrical, then c. 4o-8o IJ.rTI long . . . . . . . . . . . . . . . . . . . . . . S 
7b. Basidia urniform or suburniform, up to 35 45 ~otm long . . . . . . . . . . . . t t 
Sa. !lasidiocarp bright or dull coloured, rather compact, mostly ceraceous; hypha! texture 

dense, individual hyphae difficult to observe; dcndrophyses, gloeocyslidia or lampro­
cystidia {thick-walled, aseptate, heavily incrusted) present; spore-print said to be red 

Ptniophora, p. S7 
Sb. Basidi<>e<'lrp mostly cream-coloured, pell icular, membranaceous or only slightly cera­

ceous; hyphae distinct ; cystidia and ~lococystidia present or absent; spore-print white 9 
ga. Basidiocarp pellicular, with a distinct subiculum of loosdy interwoven hyphae; cylindri­

cal cystidia witl1 septa and clamps present . . . . . . . . . . . Amphinmza, p. 6s 
9b. Basidiocarp membranaceous, no wel l developed subiculum present; cystidia absent, 

glococysticlia or hypbidia may be present . . . . . . . . . . . . . . . . . . 10 
zoa. Basidia stalked, up to so 70 I'm long, with abruptly constricted basal part, the early 

stages often like a long-stalked pleurobasidium; cystidia or glococystidia absent, hyphidia 
in some species p resent . . . . . . . . . . . . . . . . . . . . Radu/amyus, p. 92 

10b. Basidia narrowly clavate, up to So I'm long, the basal parts not abruptly constricted, the 
early stages distinctly and narrowly cylindrical; fusiform cyslidioles present 

Cylindrobasidiwn, p. 72 
t za. Cystidia presen t, asep1atc, thick-wallc:d and heavily incrusted, 7- 12-1S(-->24) JLm wide; 

basidia umiform or subumiform. . . . . . . . . . . . . . . . . . . . . . 12 
11b. Cystidia lacking or present, septate or aseptatc, but then not thick-walled, never heavily 

incrusted and only up to c. 7-8 I'm wide; basidia subumiform . . . . . . . . . t3 
t 2a. Basidia subumiform, slightly constricted in the middle; young basidia more or less cylin­

drical or narrowly clavate; imperfect llegerila-statc absent J-Jyphodtmla pro parte, p. S7 
12b. Basidia umifom1 to subumiform, mostly strongly constricted in the middle; young 

basidia broadly ellipsoidal ; imperfect Atgerila-state present . . . . . Bulbil/om;·ce.r, p. 6g 
13a. Young basidial stages broadly ellipsoidal or even pyriform, adult basidia c. 2~0 JLffi 

long; basidiocarp raduloid . . . . . . . . . . . . . . . . . Basidibradulum, p. 67 
13b. Young basidial stages cylindrical to narrowly clavate; basidiocarp even, grandinioid or 

odontioid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t4 
t43. Basidia rather small, c. 10- 16 x 3- s JLIIli spores mostly less than 7 JLm long (up to S~otm) 

Hypho®ntia, p. 8o 
14b. Basidia longer, c. 20 3S 4S X 6 8 ~otm; spores mostly more tl1an 7 I'm long {up to 

t2 15 I'm) ..... . . . . . ............... 1-Jyphodtrma, p. 78 
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Fig. 2. Basidia: f. Basidioradul~m radula; g. Amphincma byssoides; b. Hyphodmna setigerum; 
i. Mttulodontin niveo; j. Subulicystidium longisponnrz: k. Hyphodontia pallidula; 1. Bulbilwmycts 
farinoms; m. Lagarobasidium pruinosum. 

A M r H 1 N E ~ A P. Karst. 

Amphintma P. Karst. in nidr. Kann. Finl. Nat. Folk 51 :228. r8g2 (name change for Dipl011tma 
P. Karst . 188g, not ,.. G. Don 1837, not ,.. De Not. 1846, not ,.. Kjellmann r8ss). - Type 
species: Diplontma sordesuns P. Karst. = Thtlephora byssoidts Pers. ex Fr. 
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Basidiocarp effused, pell icular with a subiculum of loosely interwoven hyphae, 
rarely membranaceous and closely adnatc; rhizomorphs present. H ymcnial surface 
even, under a lens hairy owing to the far projecting cystidia. Hyfhal system mono­
mitic. HyphacJcllowish, rarely hyal ine, often covered with smal granules, more or 
less thin-wa llc , c. 2 -4 ,urn in dia meter. Cystidia hypha-like, cylindrical, nodose­
septate, yellowish, rarely hyaline, densely covered with small granules, slightly 
thick-walled. Basidia suburniform or clavate, four-spored, clamped, c. 20 25 J-lm 
long. Spores hya line, small , thin- to slightly thick-walled, often guttulatc, not 
amyloid. 

ScoPE.-Onc or two species of cosmopolitan distribution. 

AMPHlNEMA BYSSOIDES (Pers. ex Fr. ) J. Erikss.- Fig. 3 

Thtleplwro byssoitks Pers. ex Fr., S)'llt. mycol. 1 : 452. 1821. - Amphirumo byssoide.s (Pers. ex 
Fr.) J. Erikss. in Symb. bot. upsal. r6 (1): 112. 1958.- For the synonymy, see Rogers & 
Jackson (1943). 

Basidiocarp effused, soft-membranaceous or often pellicular, loosely a ttached to 
the substrate, consisting of a rather th ick subiculum of loosely interwoven hyphae 
supporting a thin hymenial layer; yellowish rhizomorphs often present. ITymenial 
surface even, more or less cream-coloured, slightly velvety owing to the projecting 
cystidia; often crater-like depressions can be seen on the surface: these arc sman 
patches of the basidiocarp where the basidia arc lacking and the hyphae of the 
subiculum arc visible. Hypha ! system monomitic. Hyphae yellowish, cylindrical, 
distinct, rather thin-walled (o.2-o.3 J-lm), 2-3-4 J-lffi in diameter, with clamps 
throughout, the surface often granulose, not cyanophilous. Cystidia hypha-like, 
yellowish, with clamps, slightly thick-walled (o.3-o.611m), 7o-150 X4- 6pm, 
40 ~11m projecting, the surface mostly granulosc, not cyanophi lous; sometimes the 
cysttdia develop from the clamps or more rarely apically a basidium or a cluster of 
basidia. Basidia cylindrical to mostly clavate, somewhat irregularly shaped, mostly 
smooth, but sometimes covered with small granules (like those found on hyphae and 
cystidia), hyaline, 2e>-25 X 4- 514m, with four subulate, short sterigmata c. 2- 3 X 
o.Bttm; young basidia cylindrical. Spores hyaline, ellipsoidal, smooth, thin-walled 
to very sligh tly thick-wa lled (c. 0.3 ,urn), 4-4.5 X 2- 2.5 J-lffi, often 1-guuulatc, with 
small, latera l apiculus; neither a myloid nor dcxtrinoid, not or only slightly cyano­
p,hi lous (contrary to the statement by Eriksson & Ryvardcn ( 1973) who found a 
'strong reaction to cotton blue"). 

CvTOLOOv.- 1-Typhac, cystidia and young basidial stages 2-nuclratc, spores 
1-nucleate. 

SuBSTRAT£.- Saprophytic on wood or bark of coniferous or frondosc trees, on 
leaves, mosses, lichens, and on soil; also in mouse-holes, often met with under 
Cladonia-cushions. 

t-.'fATERJAL STUDIEO.-Gcrmany: West-Berlin, Grunewald, 2.12.1967, W. 
]iilich 955; West-Berlin, Langcs Luch, 14.2.t g68, IV. Jiilicll 993; Hcsscn, Weiszcn­
born, Graburg, 24-9. 1968, W. Jiilich 2083; Hcsscn, Albungcn, Bilstrin, 26.g.r968, 
W. Jiilich 2101; Dayern, Filsscn, 20.4.1968, W. Jiiliclr 1016; Baycrischcr Wald, 
Preymg, 17·7·1968, W. Jiilich 1203. 

Au s tria: llohentauern, 29.7-1968, W. }11/ich 1156; Karntcn, Windisch 
Bleiber$, 17.9-1968, W. Jiilich 1409; Karnten, GOltschachsUdl. Klagcnfurt, t6.g.1g68, 
W. ]iilrch 1216; Karnten, Gotschuchen, r8.9. 1968, W. Jiilich 1459 (all specimens in 
Herb. JUlich) . 
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Fig. 3· Amphimma byssoidu, Germany, ]t1lith 955· 

orm.ally there is no difficulty in recognizing this yellowish coloured species even 
macroscopically, but there are some colour-variations: I collected two specimens 
with pure white uasidiocarps, hyphae and rhizomorphs, ( w. ]iilich 1409, 2 101 ) 

which are microscopically absolutely identical with the normal yellow forms. 

B A s 1 o 1 o R A o u L u M Nobles 

Ba.sidioradulum obles in Mycologia 59: 192. 1967. - Type species: Hydnwn radula Fr. 

Basidioearp effused, resupinate or effuso-reflexed, membranaceous or with a 
ceraceous hymenial layer. Hymenial surface raduloid. Hypha! system monomitic. 
Hyphae hyaline, the basal ones more or less loosely arranged, the hymenial layer 
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a) 

:o 
Fig. 4· Basidioradu/um radu/a, ctherlancls, Maa.r Cu.sltranus r 1785. - a. Moniliform hypha 

compact ; thin-walled, clamped. Cystidiolcs present. Ba~idia when mature sub­
urniform and constr icted in the middle, the young stages broadly ellipsoidal or 
pyriform; with clamps at the base. Spores hyal ine, thin-walled. cylindrical, non­
amyloid. 

Score.- On ly a few species or perha ps monotypic. 

BASIDIORAO LUM RAOULA (Fr. ex Fr. ) I obles- Fig. 4 

Hydnum radula Fr. ex Fr., Syst. mycol. 1 : 422. 1821. - Basidioradulum radula (Fr. ex Fr. ) 
~oblcs in Mycologia 59: rg2. rg67.- For the synonymy, sec 1\oblcs (1967). 

Basidiocarp orbicular, later confluent, cfrused, up to several dccimetres long in one 
direction, thick-membranaceous; margin adnate or rcflexcd, rhizomorphs lacking. 
Hymcuial surface a t fi rst even, but soon covered with teeth of variable hape, from 
cylindrical or conical to plate-like, the tip in younger stages fertile, after rapid 
growth often sterile, scattered over the whole surface or slightly fasciculate; cream­
coloured, the margin lighter. Tlyphal system monomitic. llyphae hyaline, rather 
th in-walled (0.2 0.4 ,urn), 2 3·5 5JJ.m in diameter, with clamps at all septa, the basal 
ones dist inct and straight, the subhymenial ones often tortuous-torulose and in­
d is tinct. Cystidia and gloeocyst idia lacking but moniliform cystidiolcs (35 6o x 
5- 7 JJ.m) sometimes present. Basidia at first broadly ellipsoidal, later irregularly 
cylindrrcal to narrowly clavate, 22-30X4.6-6 Jtm, clamped a t the base, with four 
subulatc sterigmata c. 4-5 X 0.8- r p.m. Spores hyaliuc, cyl indrical, often sli$"htly 
curved, 7- 1o- r r X 2.3-3 ttm, with small apiculus; neither amyloid nor dextrin01d or 
cyanophilous. 

CvTot.oov.- Hyphae 2-nuclcate; I was unable to sec nuclei in the basidia and the 
spores. 

SuBSTRATE.- On bark of frondosc trees (Populus, Betula, Carpi11us, Salix, Acer, 
Philadelphus). 
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:VlATERlAL STUDI£0. J cthcrlands: Voornc. Oostvoorne, 6.1 0.1 956, 
R. A. Maas Gmteranus 11785 (L); Voornc, Rockanje, Quackjcswatcr, 6.5. 1956, 
R. A. Maas Geestera11us 11540 (L) ; Rijsscn, Rijsserberg, 11.9.1955• R. A. Maas 
Gustera11us 10664 (L); Wassenaar, Mcyendel, Kijfhock, 16.10. 1954, R. A. Maas 
Gmtera11us 10170 (L); t. Pieters berg, Oosthelling, 17.10. 1952, R. A. Maas Geesteronus 
9201 (L); Wassenaar, Meyendel, Bierlap, 30.10. 1952, C. Bas & R. A. Moos Gusteranus 
9272 ( L). 

Germ a n y: Lengerich, . 12.18g8, W. 11rinkmonn in Brinkmann, Westf. Pilze 
s5 (L). 

En g I a n d: St?ckfove \Voods, Heath and Reach, ncar Rushmere Lodge, 
14·5·1955, D. A. Rezd ( 943-250 oso). 

Swede n : Gastrikland, Gavle, 18.4.1965, J. A. annftldt 19375 (L). 
Fin Ian d: Elimaki, Yfust iala, 29.6. 1963, 0. von Schulmann (L 962.27 1- 1 12). 

B u 1 b i 11 o my c e s J Ulich, 'ge11. nov. 

Carposoma rcsupinalum, mcmbranaccum, adnatum, margo indist.incta. Hymcnium lacvc, 
griscum vel crcmcum. Systema hypharum monomiticum. H yphae hyalinac, distinctae vel 
indi.ninctac, ± tenuitunicatac, fibulatae. Cystidia crassc tunicata, incrustata, fi bulata. 
Basidia urniformia vel subumiformia, c. 20 30 JLilllonga, tctraspora, fibulata. Sporae hyalinae, 
tenui- vel incrassate lUnicatac, inamyloidcae. - Status imperfcctus adest (Aegtrila), cellis 
terminalibus j_ clavatis, fibulatis. Typus: Kneiffiafarinosa llres. t903· 

llasidiocarp effused, adnate, membranaceous, margin indistinct. llymenia l surface 
even, greyish to ochraceous. H ypha! system monomitic. Hyphae hyaline, distinct or 
soon collapsed, rather thin-walled , with clamps, guttulate. Thick-walled cystidia 
present, incrusted, clamped. Basid ia urniform or suburniform, c. 20-30 ~J-m long, 
with four sterigma ta and a clamp at the base. Spores hyaline, smooth, thin- or some­
what thick-walled, not amyloid. - Imperfect stale present ( Aegerila) ; its terminal 
cells more or less clavate a nd clamped. 

The genus differs from other grncra of the Hyphodcrmoidcae in having urniform 
or strongly constricted suburniform basidia, thick-walled and incrusted cyst idia (this 
is also the case in Metulodontia), and an imperfect Aegerita-statc. 

Bulbillomyces farinos us (Bres.) Jiilich, comb. 11ov.- Figs. 5, 6 

Kntiffiaforinosa Bres. in Ann. mycol. r : 105. 1903 (basionym). 
Pmioplwrofarinosa (Bres.) HOlm. & Litsch. itt Sber. Akad. Wiss. Wicn 117 : 1095. tgo8.­

MelukHionliafarinosa (Bres.) Parm., Consp. Syst. Cortic. tt 8. 1968. 
Tlulephora ladea Fr. smsu Fuckcl in Jb. nassau. Vcr. 1 aturk. 27-28: 8. t873 (misapplied). 
Pmioplwra atgerita HOhn. & Litsch. itt Sbcr. Akad. Wiss. Wicn u6: 8to. t907.- Knciffia 

atgerita (Htlhn. & Litsch.) Lindau, Krypt.-FI. f. Anf. r : 13. t9t1. 
Pmioplwra c011dida Lyman in Proc. Boston Soc. nat. Hist. 33 : 168. t907· - Kneiffia COildida 

(Lyman) Herter, Krypt.-Fl. Mark Brandenb. 6: tog. t910. 
Imperfect state: Aegerita c011dida Pers. ex Fr. t821. 

Basidiocarp effused, at first very thin and clo ely adnate, later more or less soft­
membranaceous; margin indistinct, rhizomorphs lacking. Hymenia l surface even, 
at first light greyish, later ochraccous, under a lens hispid owing to the long projecting 
cystidia. Ilyphal system monomitic. H yphae hyaline, thin- to slightly thtck-walled 
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Fig. 5· Bulbil/omyces farinosu.s (perfect state ), ~cthcrlands, MaJJS Ceesltranu.s 12911. 

(c. 0.3-o·4f'm), easily collap!\ed, c. 3-6 pm in diameter, with clamps. Cystidia 
present, thtck-walled (c. 2-~ pm), incrusted, with a basal clamp, approximately 
cylindrical, gradually tapenng towards the obtuse apex, 5o-1 oo X 8-1 o pm, pro­
jecting up to 60 pm. Basidia at firs t subglobose to pyriform, becoming urniform, 
later growing out at the apical part, giving the mature basidium a suburniform 
appearance, 2o-26--32 X 6--81'm, with four (c. 3 X 1 pm) rarely two (.5-6 X 1.61un) 
sterigmata and a basal clamp. Spores smooth, hyaline, sttbglobosc to broadly ellip­
soidal,slightly thick-walled (c. o.3-o.4pm), 6--8.s- •o x s- 7 pm, with small apiculus, 
neither amyloid nor dextrinoid, not or only very slightly cyanophilous. 

Aegtrila candida-state : bulbils mostly ochraceous, sometimes pure white but be­
coming ochraceous in the herbarium, more or less ovoid (c. 0.2 X 0.1 mm), composed 
of centrifugally arranged branching chains of progressively larger cells, with clamps 
at all se~ta and numerous anastomoses; the apical cells broadly clavate and often 
stalked c. 15- 23 X 1 o-13 pm~, at the apex with slightly thickened walls, otherwise 
thin-wal ed; the cytoplasma I.Dlmedia tely turns a reddish brown colour in Melzer's 
reagent. 

SuBSTRATE. -On wood or bark of frondose trees, mostly in very wet places. 
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Fig. 6. Bulbilloiii)'CujarinoJILs (irnvcrfcct slate), Atgt:rila t:Qirdida, crhcrlands, MIUUCteJitrnnus 
1291 1. 

CvroL.oov.- 'pores mostly 1-nuclcatc, some 2-nuclcatc; in the Aegerita-state all 
the cells have constantly two nuclei. 

MATERIAL STUDIED.- P o Ian d: (all under the name Peniophorafarinosa Brc~. n. 
sp.) (sine/oc. ), 1901. Eichler (S) ; (sim /oc. ), ad ramos deciduos, August, Eichler 12 (S) ; 
(sine /oc. ), Auf Ulmus, Oktobcr, Eichler 1 2a (S). 

G e rma n y: West-Berlin, Spandau, Tcufelsbruch, 12. rr . 1966, W. J iilich 81; 
4·1.1.1.967, W. Jillich 873, 887. (Herb. Julich) ; Prov. Brandenburg, Triglitz in dcr 
Pngmtz, 15. 10.1913, 0. ]aap mJaap, f.'un~. sci. exs. 663 (L). 

Nether I an d s: Grocnekan, (Utr.), . 11.1929, H. Hirsch & M. A. Donk 
1684 (L) ; 's-Gravenhagc, Haagschc Bosch, 10.1930, M .A. Dollk 2172 (L) ; Goor­
Dicpenhcim, g.1929, M.A. Donk '935 (L) ; Ulvcnhout, Ulvenhoutsc Bos, 18.8.1959, 
1.9.1959, R. A. Ma?!. Ceesteranus 12911, 12923 (L) ; Slangcnburg propr Doctinchcm, 
10.9. 1935, W. J. Lii~eharms 2018 (L) ; Nucncn, Nedcrwcllcn, 24.9.196 1, R. A. Maas 
Ceesteranus 13558 (L ; Wintcrswijk, \Valicnsewcg, 29._9.1956, R. A. Maas Ceesteranus 
11763 (L); 's-Grave and, " Boekcsteyn", 12.11. 1966, ]. Daams (L). 

Fran c e: Aveyron, Loubotis, 26.11.1913, Cal~in 14910 (L); (sine foe. ), L. Maire 
(L). 

Czech o s I ova k i a: J evany, 8.1924, A. Piltit (L). 
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The synonymy has been extensively discussed by Weresub ( tg6 t ) who showed 
Kneiffiafarinosa Bres. to be the oldest available name for the perfect state. In the 
Pcrsoon herbarium a t Leiden, one specimen is filed under the name " Ae.t:erito candida 
P. I Specimen e Suecia missum. I Albert. e t Schw. in herb. Pers." ( L 9 1 0.249- 1205); 
the bulbils are identical with the often collec£ed imperfect state of Kneiffia Jarinosa 
Brcs. 

C y lind rob as i diu m Jtilieh, gen. nou. 

Carposoma resupinatum vel raro resupinato-renexum, molle, membranaceum, margo 
fimbriata. Hymenium laeve, cremeum. ystema hypharum monomiticum. Hyphae hyalinae 
vel levitcr navidae, la.xe intertcxtae, distinctae, fibulatae. Cystidiola fusiformia adsunt. Basidia 
longa, plus minusve cylindracea vel paene clavata, 4o-8o J.lffi tonga, tctraspora, libulata. 
Sporac hyalinae, tenuitunicatae, inamyloideae. Typus: Tlulephora evolvms Fr. c.x Fr., . yst. 
mycol. a: 441. a821l. 

Basidiocarp resupina te or seldom eiTuso-reflexed, membranaceous, with more or 
less fimbriate margin . Hymenial surface even, about cream-coloured. Hyphal 
system monomitic. JJyphae hyal ine or sl ightly yellowish, loosely inteno,roven, distmct, 
with clamps. Fusiform cystid ioles present. Basidia ra ther long, cylindrical to narrowly 
clavate, abom 40 So 11m long, with clamps a t the base, four-spored. Spores hyaline, 
th in-walled, non-amyloid. 

ScoPE: One or two species. 

Cylindrobasidium evolvens (Fr. ex Fr.) J i.ilieh, comb. nou.- Figs. 7, 8 

T/ulephora evoloms Fr. ex Fr., Sysl. mycol. 1: 441. 1821 (basionym). 
Thtltphora crumta Pcrs. ex Fr. smsu Fr., Syst. mycol. 1 : 444· 1821. 
Cortidum latve f. ettcullatum Bourd. & Galz., Hym. Fr.: 184. 1928. - Cortidum tvolvms f. 

cuatlkttum (Bourd. & Galz.) Dook in Meded. :"Jed. mycol. Ver. a8 20 : 142. 1931. - Type 
locali ty: France. 

Cortidum kteve f. cystidiokttum Bourd. & Galz. ita Dull. oc. mycol. Fr. 27 : 232. 191 1. - T ype 
locality: France. 

Tlttlephora evolotn.S Fr., Obs. mycol. 154, pl. 4, fig. 1a, b. 1815 (dcvalida1cd name1 ex Fr., 
Syst. mycol. a: 441. 182 1. - Corticium tiXJlctn.S (Fr. <'X Fr.) Fr., Epicr.: 557· 1838. - Stmwn 
evolvnzs (Fr. ex Fr.) Karst. in Bidr. Kann. Finl. .:"Jat. Folk 37 : 126. 1882; i11 Medd. Soc. Fauna 
Fl. fenn. g : 52. 1882. - Aun'cularia evolums (Fr. ex Fr.) Q ue!., Fl. mycol. France: 25. 1888. ­
Basidioradulwn tvolvms (Fr. e.x Fr.) Pam1., Consp. Syst. Cortic.: 112. 1968. - ootype: 
"Corticium evoluttts Fr., Lund" (Herb. E. Fries, UPS). 

Corticium laeve f. expallidum Bres. apud Strass. in Vcrh. zoo!.-bot. Ccs. Wieo 52 : 430. 1902 
(nom. nud.).- Type: not seen. 

Cortidum incamatum var.fallax (Pers.) smsu E. P. Fries in herb. E. Fries, UP . 
Thelephvrn.fibrosa Desm. in herb. E. Fries, UP . 
Thelephorafusilis Pers., Mycol. curop. 1: 133. 1622.- Lectotype: "Thelephora.fissilis. Mycol. 

Europ.,- hirsuta {dctrita?) vix" (L 910.267- 465)· 
Tllelephora j/accida Fr. in herb. E. Fries, UPS. 
Thelephorajlocculmtn Fr., Elench. a: 184. 1828. - Fide Donk 1959· 
Corticium laeve f. imbricato-rtf/txum Bourd. & Galz., Hym. Fr.: 184. 1928 (lacking descr.). ­

Corticium cvolums f. imbn'cato-rtfoxum (Bourd. & Galz.) ex Donk in Med1.-d. Ned. mycol. Ver. 
t8-2o : 142. 193 1. - Type locality: France. 
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Fig. 7· Cylindrobasidium tvoloms, Sweden, Ncolypus, Herb. Fries. - a. Cys1idiolc. 

Corticium latoe Pcrs. in Ncucs Mag. Bo1. 1 : 11 o. 1794; Ten I. Disp. Fung. : 30. 1797 (dcvalida­
led name). - Tlttltpltora latuis Pers., Syn. Fung.: 575· 18o1 (dcvalida1ed name). - Thtlephora 
lacuis (Jlcrs.) ex Fr., Sysl. mycol. 1 : 451. 1821 ; Pcrs., ~lycol. curop. 1 : 130. 1822. - Corticium 
latut (Pcrs. ex Fr.) Fr., Epicr.: 56o. 1838. - Hypoclmus latvis (Pers. ex Fr.) 13onord., Hand b. 
Allg. Mykol. : 16o. 1851. -Sttrtumlarois (Pers. ex Fr.) Karst. in Medd. oc. Fauna Fl. fenn. 
g: 70. 1882. - Pt~~iophora lawis (Pers. C."( Fr.) Dun apud R. fries in Acta R. Sci. Soc. go1hob. 
IV, 3 : 36. •goo (misapplied).- Kntif}ia laevis (Pers. ex Fr.) Dres. in Annis mycol. 1 : 100. 1903 
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Fig. 8. Cylindrobasidium eoowtriS, ycrmany, ]iilich 10 11. - a. Cystidiolc. 

(misapplied). - Lectotype: "Thekphora latvis. yn. fungorum" [scripsit Pcrsoon l (L 910.267. 
619)· 

17relephora laxa Pcrs., Mycol. europ. 1 : 143. 1822; not .,. Fr., Elcnch. 1 : 196. 1828. -
Corli&ium evovltns S\lbsp. laxum (Pcrs.) Fr., Epicr.: 557· 1838. - Lectotype: "Thtlephora" 
[scripsit Mougeot) "laxa. Myc. F.urop. 1 . p. 14B. Th. evolvmsvar. d. Fries. Elcneh. fung. p. 182" 
[scripsit Persoon) "Ecorcc de H etres morts au sommet de Voges" [scripsit Mougeotl 
(L 910.267-613). 

Cladoderri.s mini1TUJ Bcrk. & Br. in Ann. Mag. nat. Hist. V, 1: 24. 1878. - Slertum minimum 
(Bcrk. & Br.) Lloyd io Mycol. \>1/rit. 4 ( yn. stip. ter.) : 36. 1913. - Fide D. A. Reid 1962. 

Slerewrr nodulo.rum v. Post in herb. E. f ries, UP . 
Corlicium laevt f. odonlioidw W. Drinkm. irr Dot. Z. 67 ll: 229. 1909 (without separate descr.) . 

- o specimen mentioned. 
Theltphora populina ommerf., Suppl. Florae Lapp.: 284. 1826; Fr., Elench. 1 : 183. 1828 (not 

definitely accepted: " ... utrum varietates, an species haud dicam.") ; not .,. Fr., Elench. 1: 
184. 1828 ("ined.", as synonym of Thekphorajf.txaJknto Fr.).- Corli&ium populinum (Sommerf.) 
Fr., Epicr.: 559· 1838. - Type: not seen. 
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Athtlin snlicum Pers. sttiStl Fr. 1828 et 1838. 
Thtleplwrn sarcoidr.r Fr., Elcnch. 1 : 185. 1828. - Corticium sarcoidcs (Fr.) r:r., Epicr.: 558. 

1838. - Tcrana sarcoidcs (Fr.) O.K., Rev. Gen. Pl. 2 : 872. t8g t ("sarrodtf'').- l.IJmatina 
sorcoides (Fr.) HOhn. & Litsch. itt Ann. mycol. 4 : 294· 19o6.- Cytidia sarcoidcs (Fr.) Herter in 
Kryptogfl. Brandcnb. 6 : 84. 1910 (misappli<:d) ; W. B. Cooke in Myeologia 43 : 204. 1951 
(misapplied). - Neotype: "Corticium sorcoidcs Fr., FemsjO" (Herb. E. Fries, UPS). 

Aleurodisws stndaimsiJ Yas. opud Lloyd in Myeol. Writ. 7: 1162. 1922 (nom. nud.). - Fide 
Lemke 1964. 

Basidiocarp membranaceous, a t fi rst formin~ rounded resupinate patches with 
white fimbriate margin , often with one \Van m the middle, then confluent a nd 
widely effused, up to severa l decimeters in one direction, totally resupinate a nd 
adna tc or with loosened margins or more rarely effuso-reflcxcd with d ist inct sma ll 
pilei ; rhizomorphs lacking. Hymcnial surface even, cream coloured or ochraceous. 
Hyphal system monomitic. Hyphae almost hyaline, but the basal and older ones 
often sl ightly yellowish-brownish ; th in- to somewhat thick-walled (up to O.tJ.- 1.0 ttm), 
3- 4- 5/'m in d iameter, with clamps, guuulatc. Fusiform cystidiolcs present, sometimes 
rare, c. 6o-8o X 6-7·5 ttm, clamped. Basidia cyl indrical to very narrowly clavate, 
not distinctly ~ta lked, 4o-6o 8o X 6 7 8 I'm, always clamped at the base, with four 
sterigmata c. 4 6 X 1 1.5 .um. Spores hyaline, pyriform, thin-walled, 8 10 12 X 
4.3- 5 6 ttm, with large apiculus, often agglut inated, not amyloid or dextrinoid, in 
some specimens slightly cyanophilous. 

CvTOLOCv.- 1 lyphae, young basidial stages and spores b i-nucleate. 
SuSSTRATE.-On leaves, wood or bark of frondose and coniferous trees. 

This is a very common ;~nd vllriablc species. For the pilcatc fom1 Fric~ (Obs. 
mycol., t81 5) created the name Thelephora evolvms after a specimen he received from 
Acharius. His description runs as follows (p. 154) : " 197. Thelephora evolvms, junior 
subrotunda clausa, dcin cvolvcns subcupulacformis, cxtus marginacque pallida 
tomentosa, disco glabro obscuriori". Plate IV, fig. 1 shows two glubular fruitbodies, 
the younJ.rcr one c. 4 mm in d iam. and still closed, the adult one c. 7-8 mm in diameter 
and opened with a c. 2- 3 mm wiclr mouth. In 182 1 (Mycol. curop. 1) Fries repeats 
his first diagnosis with only sligh t modifications (p. 441) : " T. evolvens, junior, ub­
rotunda clausa, ckin evoluta cupulaeformis, ... ". In 1828 ( Elcnch. 1) he speaks of 
" resupinata, submarginata", but recognizes several very variahlr forms: " forma, 
cffusa exccpta, nulla constans; variat a) cupularis; b) effuso-reflexa, pileata; c) 
minuta, immargiuata, sed dcmum involuta; d) prorsus irnmarginata c t effusa" (I.e.). 
In 1838 (Epicr.: 557) he describe~ the species as "mollc, rcsupinatum, submargi­
natum" a nd mentions a cupular, an cffuso-reAexed, and a resupinate form. 

Several further synonyms have been g iven by Fries ( 1828) and la ter mycologists, 
but not all of them rea lly belong to th is species. 

e v o Ivens. Under thts name three specimens dctcrminrcl by Fries himself 
arc present in his herbarium (UPS) : a ) Corticium tvolvens Fr., Lund' ', consisting of 
severa l small, more or less pi Irate basidiocarps on bark of Betula, in outer appearance 
and substrate coming closest to the original description. Fries ( 18 15: 155) describes 
substrate and collector as follows: " In ramis & truncis bctulinis rarissimam & distinc­
tissimum speciem invcnit mccumquc liberalissime communicavit il l. Prof. & Eques 
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Acharius". In his later work {Fries, 1821: 442) w<· only find: " Ad cort ices Bctulac. 
Aut. (v.s.)". Since there is no indication tha t this is the holmype sent by Acharius, 
I consider this specimen the neotype of the species.- b) "Corticium evolvell.s, Upsaliae". 
Ba.~idiocarp dl'used, resupinate, strongly cracked. - c) ·'Corlicium euolue11s Fr., 
Femsjtf'. Basidiocarp resupinate, ad nate; on bark of a con iferous tree. 

fa II ax.- l lcrb. E. Fries, UPS. - "Corticium illcarTUJtum v . .fallax ( P.), Upsa la 
1857, E. P. Fries''. Basidiocarp more or less orbicular, tubcrculate, confluent and 
resupinate. 

fib r o sus. A specimen filed under Corticium euolveii.S Fr. in herb. E. Fries, 
U PS was cnt to E. Fric~ by Ocsma1:icres. The Iauer gave an extensive dc!>cript ion of 
this fungus, fo llowed by the ~entenccs : " Ceuc especc a des ra pports avec le thcle­
phora scricca. Si ce nest pas lui commc je le pensc on pourroitl'appeler thcl: fibrose. 
Votre opinion s'il vous plait, De mazicres" 

fi s s i Ii s. - There arc three specimens in the Pcrsoon herbarium filed under 
this nanw. a ll or them a rc iden tical with Theleplma euolvens Fr. The first one 
(L 910.267 465) bears the fo llowing label in Pcrsoon's handwriting: " Thelephora 
fissilis. - hi rsu ta {detrita?)". Later {because the colour of the ink is different ) 
Persoon addrd to fissilis " Mycol. Europ." and to hi rsuta ' ·vix". The morphology of 
the basidiocarp agrees very well with his drscript ion in Mycol. curop. 1: 133. 1822: 
'·longitudinalitcr cffusa, sorclidc alutacca, demum in part icu la~ basi cohaeren11·s 
Iissa, papillis copiosis magnis suhacqualibus". lie (loc. cit.) already suggests an 
aflinity to Tlteleph?ra laevis, but also to T. incamala, now a Pmiophora. The other two 
spccimt·ns arc: '· Thelephora" [scripsit Mougcot] "jtSsilis Mycol. Europ. 1 . p. 133. ­
laevis var?" [scripsit Pcrsoon] " in ramulis Aceris Pseudoplata ni" [scripsit Mougeot] 
(L 910.267-47 •). - "Th. jissilis?" [scripsit Persoon) " Theuphora frostulala Pers. 
p. 577 / cclk ci me paroit sc rapponcr d'avantagc a votrc descr iption mai~ qu'cst lc 
J o. 193" [scripsit :\1ougcot] (L 910.267- 464). 

fla ccid u s. " Thelephorajlaccida. Corlicium". llcrb. E. Fr ies, UP . Basid ia-
carps resupinate, adnate or with loosened margins; on bark of Betula. The genus name 
Corticium has la ter been added. 

I a c vis. - In 1797 Persoon described his fungu~ (p. 30) as ..... .Juvcn ili quidcm 
orbiculata & papilla sacpc unica instructa, in adultis vero speciminibus superficies 
tota lacvis est & papillae evanescunt" . Later , in Persoon t8o t , 1822, Fries 1821 , 
1828, 1838, 1874, the papillae a rc no longer mentioned. 

Several specimens of Thelepliora laeuis are in the Persoon herbarium, one of them is 
here designated as lectotype: " Thclephora laevis. Syn. fungorum" scripsit Pcrsoon 
( L 910.267-6 •9); it a~rccs very well with the de criptions in Persoon and Fries and 
is well prcsrrved. Furthermore it is the only collection collected before 182 1 and 
1822 and the only one which has been accepted by Pcrsoon without adding"?", 
"var?" or o ther remarks. All other specimens have been studied with the following 
resul ts: 
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a) "No. 13 thclcphora lacvis Mycolog. p. 130.? I on le trouvc maimcnant sur divers 
arbres abauus et denudes d'l:corce. il n'a pas change de eouleur par Ia dessication" 
[scripsit Desmaziercs] (L 910.267-62t ) ; is th is species. - b) " Theleph.laeuis? var.? 
tuberculosa" (scripsit Pcrsoon 1 (L 910.267- 558) ; is this species. 

c) "TiiLuph. laevis?" [scripsit Persoon l (L 9 10.267-549) ; has narrow, clamped 
hyphae; is not this species. d) " Tiulephora laevis Pcrs. p. 575" [scripsit Chaillet) 
'· Thelephora" [scripsit Pcrsoon] (L 9 10.267 551 ) ; is a Pmiophora spec. c) " Thelephora 
Laevis. var.? /sed margo non villosus est . / Sylvula Vincennes f prope Parisios f j unio­
julio, 1828". (scripsit Pcrsoon] (L 910.267 64) ; is not this fungus. f) "Thelephara? 
Laevis? I Prope Parisios" [scripsit Pcrsoon 1 (L 910.267 63); is not this fungus. 

I ax u s. The lecto-type specimen (L 910.267 6 13) agrees, as to the morphology 
of the basidiocarp, perfectly with the description given by Pcrsoon ( 1822 : 143) : 
" ... orbicular is .... Forte nondum bene evoluta. A'ffinitatcm habcTe vidctur cum 
Pe.(.i.<.a amorpha". The type locality " l lab. in summitatibus montium Vogesiorum''. 
( Pcrs., Joe. cit. ) is identical with the habita t wriuen by N1ougcot "au sommct de 
vogcs." Two other specimens arc present in the Pet'SOOn herbarium: a)" "Tltele­
phora" [scripsit Mougeot) "mesmterica laxa ? I an fungus bene evolutus?" [scripsi t 
Persoon) "j e n'ai trouvl: qu'un Echantillon de celle espccc que jc partage avec vous, 
voila Monsieur vous en voycz ici ~ i peu." [scripsit Mougcot]; this specimen is Pmio­
phora polygonia (Pers. per Fr.) Bourd. & Galz. - b) " Thelephora ? laxa / propc Parisios" 
[scri)Yiit Pcrsoonl ; the fungus has disappeared. -According to Fries ( 1828, Elench. 
1: 182) Thelephora laxa Pers. is identical with his variety" "fide spec. Mougcot !''. 

no d u I o sus . - Herb. E. Fries, UPS. - "Stereum? nodulosum v.P., pa Bjorkqvist 
Entragen 9l t t, 6 t , II. v. Post". 13asid iocarp resupina te; on bark of Betula. 

p o p u I i n u s . - Of this species, one specimen is present in herbarium E. Fries, 
UPS: "Corticium Populi Smrft {teste 131ytt), Christiania, M. . Blytt" scripsi t Th. M. 
Fries; this is identical with Thtlephora evolvms Fr. According to Bresadola (cited in 
j . Egeland, in Nyu Mag. aturvid. 49 : 374· 1912) " Likclcdcs cs Sommcrlclts 
Corticium populinum idcntisk mcd C. euolueru Fr. hvilket Bresadola har fastslaat i 
skrivclse til mig efter undcrsakelsc av typcr fra Sommcrfelts herbarium." 

s a I i c u m. - lltltelia salicum Pcrs. is a true species of lltltelia, relate to A. epipltylla 
Pers. but diAers in having broader ellipsoidal spores. Athelia salicum Pcrs. stltsU Fries 
is identical with Tltelephora euolvens Fr. Fries based his opinion on a specimen he 
received from Chaillct with the following remark: "Athelia salicum . E. J 'ignore 
complcttemcnt Ia plante que' Pcrsoon me met sur le corps, je lui ai cnvoye ccllc ci 
sous lc nom cle Tltelepltorn salicum, dans sa rcponce il l'appellait frustulata. si cc nest 
pas celle ci jc nc scais ce que c'est. Chaillet" (Herb. E. Fries, UPS) (sub Corlicium 
euolvens). 

sarco id e s. - "Corticium sarcoides Fr., Femsjo" Herb. E. Fries, UPS. -
Basidiocarps mostly small , orbicular or tuberculatc, some of them with rcficxed 
edges; on bark of Betula. "Corlicium sarcoidts, Christiania, NL 1• Blytt" Herb. E. Fr ies, 
UPS. - 13asidiocarps resupinate, wi th loose margins; on bark of Betula. 
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FURTHER SPECIMENS STUDIEo.-C erma n y: Fusscn ·im Algau, 20+ 1968, H. 
Wundtr (Herb. Julich 1014). 

Tunisia: :\. of llammamet, 9-4- 1968, W. Jiiliclt tOI!l (Herb. J ulich). 
Canada: Ontario, :\ashville, York Co., 30. 10.1955, R. F. Cain (L958.142 029). 

H v P H o o E R M A Wallr. emend. Donk 

Hyplwdmno Wallr., Fl. cryp1. Germ. 2: 576. 1833; not .,.. Fr. 1849; emend. Donk in Fungus 
27 : •3· 1957.- T ype species: Hyplwdmna spiculosum Wallr. = Thtleplwro seligero Fr. 

Knei.ffio Fr., Fl. scand. 340. 1835 (nom. nud.) ; Fr., Gen. Hym. 17. 1836; not .,.. Spach 
1835· - T)'PC species: Thelephora seligero Fr. 

Knriifitlla Undcrw. in Bull. Torrey bot. Cl. 24 : 205. 18g7 ; not ..,. Karst. 188g. - lsonym 1 of 
Knri.ffia Fr. 

Knri.ffitlla Hcnn. in Engl. & Prnntl, 1'\atUrl. PnFam. J ( 1 .. ) : 139. 1838. - Isonyrn of Kneiffio 
Fr. 

Neokneiffio Sacc., Tab. comp. Gen. Fung. n : 18g8; yll. rung. 14 : 11. 18gg.- [sonyrn of 
Kneiifia Fr. 

P;·cnodo11 Undcrw. ;, Bull Torrey bot Ct. 25: 631. 18g8. - lsonyrn of Knri.ffia Fr. 
Alhtlodmno Parm., Consp. Syst. Cortic. 73· tg68. - Type species: AthtlodtmJo mirabile Parm. 
Melulodonlio Parm., Consp. Syst. Corti c. 1 17. 1968. - Type species: Knri./fta niuea Karst. 

Basidiocarp effused, membranaceous or somewhat ceraceous, in some species 
pell icular. Hymenial surface mostly even, in some species grandinioid or odontioid. 
H ypha! system monomitic. H yphae hyaline, thin-walled to slightly thick-walled, 
normally cylindrical (c. 3 5/Jm in diameter), but in some species ampulliform (up 
to 10 I'm in diameter), with clamps at the primary septa. Cystidia, glococystidia or 
cystidioles present in most species. Basid1a when mature suburniform and con­
stricted in the middle, when young cylindrical to narrowly clavate, c. 20- 45 X 6- 8 p.m, 
with a basal clamp, often guuula te. Spores hyaline, th in-walled, cyl indrical to 
ellipsoidal, normally longer than 7 flm, often guttulatc, non-amylo id . 

. COPE: More than 40 species. 

llvPHODERMA sETtCERU~1 (Fr. ) Donk Fig. 9 

Tlreltf!horo stligero fr., Elench. t:• 2o8. 1828. - Hyphodenno stligerum (Fr.) Oonk, in Fungus 
27: 15. 1957. - For the synonymy, see Rogers & Jackson 1943: 282- 283. 

Basidiocarp resupinate, membranaceous, loosely adnatc, with arachnoid margin; 
rh izomorphs lacking. Hymenial surface even or mostly mcaly-granulosc to slightly 
odontioid, more or less cream-coloured. Hyphae hyal ine, loosely interwoven, thin­
walled to somewhat thick-walled (up to 1.0 ftm), 3- 5 I'm in diameter, with clamps; 
in older hyphae some secondary hyphae with simple septa present. Cystidia hyalme 
to slightly yellowish, long, cyl indncal, mostly septate, smooth or loosely covered 
with crystals, somewhat thick-walled (up to 1.0 I'm), 1 oo- 200 X 7 1 o ftm, projecting 
about 30 So 130 11.m ; the primary septa have always a clamp whereas the secondary 
septa of the older cystidia arc simple. Basidia clavate, 15- 25- 35 X 6 8ftm, with basal 
clamp; with four sterigmata c. 5-6 X 1.5 p.m. Spores hya line, cylindrical to slightly 
allantoid, thin-walled, !)-12-14 X4- 5/tm, with small lateral apieulus, neither 
amyloid nor dcxtrinoid or cyanophilous. 

1 lsonym, a name having the same basionym. 
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CYToLoov.- Hyphal cells, young basidial stages and cystidial cells 2-nuclcatr, 
spores •-nucleate. 

SuasTRATP..- On wood or bark of coniferous or frondose trees. 

MATERJAL STUDum.- E n g Ian d: Kings, Langley, Herts., 19.10.1953. D. A. Reid 
(L 954·0 I 7-o61). 
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Germany: Bcrlin-Wcsr, 1967 and 1968, W. ]iilich 562,614,861, 88o, 11 71. 

(Herb. J Ulich); Hcssen, Eschwege, Lotzenkopf, 25·9· 1968, W. Jiilich 2046 (Herb. 
JUlich). 
Au s tria: Karnten, Viktring, 19·9·1968, W. J iilich 1336 (Herb. JUlich). 

Some species have to be transferred to 1-lyplzodmna: Hyphoderma alienwn 
(Parm.) J Ul ich, comb. nov. (basionym: Basidioradulum alimum Parm., Consp. yst. 
Cortic. 204. 1968); Hyphoderma anthracophilum (Bourd.) JUlich, comb. rwv. 
(basionym: Corticium arnlzracopllilum Bourd. in Rev. sci. Bourbonn. 23 : 9· 1910) ; 
Hyphoderma bresadolae JUlich, nom. nov. (basionym: Corticium niveum Brcs. in 
Annis mycol. 1: g8. 1903, not HyfJhodemw niveum Fuck. 1 869) ; Hyphoderma 
com pta (Jacks.) J ulich, comb. nov. (basionym: Peniophora compta J acks. in Can. J. Res. 
26 : 138. 1948) ; Hyphoderma cremeo-albwn (Hohn. & Litsch.} J ul ich, comb. nov. 
(basionym: Corticium cremeo-album Holm. & Li tsch., Wiesner-Festschrift 63. tgo8); 
Hyphoderma cremeo-alutaceum (Parm.) Julich, comb. nov. (basionym: Metulo­
dontia cremeo-album Parm., Consp. Syst. Conic. 2 16. 1 968) ; Hyphoderma gemmi­
ferum (Bourd. & Galz. ) J ulich, comb. nov. (basionym: Corticium gemmiferum Bourd. & 
Galz. in Bull. oc. mycol. France 27 : 250. 191 1) ; Hyphoderma griseo-flavescens 
(Litsch.) Ji.il ich, comb. nov. (basionym: Corticium griseo-flavescms Litsch. in Pila t & 
Lindtner, Bull. Soc. sci. Skopje r8 : 178. 1938) ; Hyphoderma karstenii JUlich, 
nom. nov. (ba~ionym: Kneiffia nivea Karst. in Hedwigia 35: 173. 1896; not Hyphodemra 
niveum Fuck. 1869) ; Hyphoderma mirabile (Parm.) .J iilich, comb. nov. (basionym: 
Atheloderma mirabile Parm., C'.onsp. Syst. Conic. 200. 1968) ; Hyphoderma orientale 
(Parm.) Jiil ich, comb. nov. (basionym: Atheloderma orimtale Parm., Consp. Syst. Cortic. 
202. rg68) ; Hyphoderma probatum (Jacks. ) .J iilich, comb. rwv. (basionym: Penio­
phora probata J acks. in Can. J. Res. 26 : 134. 1948) ; Hyphoderma pruni (Lasch} 
J i.ilich, comb. nov. (basionym: Odontia pruni Lasch in Rabenh., Fung. cur. exs. 1514. 
1872) ; Hyphoderma santbuci (Pers. ex Prrs.) .J i.ilich, comb. r1ou. (basionym: 
Thelephora sambuci Pers. ex Pers. , Mycol. curop. 1: 152. 1822. 

I I v f' H o o o N T 1 A J. Erikss. 

Hyphodontia J. Erikss. it1 ymb. bot. upsal. r6(1) : 101. 1958.- Type sprcics : 
Peniophora pallidula (Brrs.) Bres. ex Bourd. & Gal?;. 

Basidiocarp effused, resupinate, membranaceous, sometimes pellicular or thin­
ceraceous; rhizomorphs absent. Hymcnial surface rarely even, more often grandinioid 
or odontoid. Hyphal system monomitic (but with a tendency to dimitism). Ilyphae 
narrow·cylindrical, thin-to somewhat thick-walled, mostly wirh clamps. Cystidia 
often present. Basidia when mature suburniform, constricted in the middle, cylindri­
cal to narrowly clavate when young, c. 12- 16 X3- 5 (J.m, with four (rarely two) 
sterigmata, mostly with a clamp at the base. Spores hyaline, thin-walled, subglobose 
to cylindrical or allantoid, in most species not longer than 7 (J.ffi, non-amyloid. 

ScoPE.- Morc than 30 species. 
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The genus Fibricium J. Eriksson 1958 is very simila r, d iffering only in the dimitic 
hypha! system. I studied three specimens of Corticium rude Karst. (ex S) which are 
identical with F .. grescltilcii (Brcs.) J. Erikss.: Fibrici1Ull rude (Karst. ) Ji.ilich, comb. 
nov. (basionym: Corticium rude Karst. i11 Bidr. Kiinn. Finl. at. Folk 37 : 143. 1882; 
Meddn Soc. Fauna Fl. fenn. g: 53· 1882 (Lat. diagn.) ; not "" Pat. 1915). 

HYPIIOOONTIA PALLIOULA (13res.) j. Erikss. fig. 10 

Conaloholrys pallidula Brcs. in Ann. mycol. 1 : 127. 1903. - Hyphodonlia pallidula (Bres.) 
J. Erikss. in Symb. bot. ups..'ll. r6(1) : 104. 1958.- For the synonymy, sec Rogers & Jackson, 
1943· - HyphotiJJnlio olutaria (Burt) J. Erikss. is probably another synonym. 

20pm 

Fig. 10. Hyphodonlia pallidulo: a. Germany, Jiilich 819; b. Sweden, Lundell & ="!annfcldt, 
Fung. C.'{S. succ. 572. 
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Basidiocarp effused, resupinate, membranaceous, thinnin~ out wwards the 
margin which is not definite; rhizomorphs Jacking. Hymemal surface even to 
grandinioid, pale greyish-ochraceous. Hypha l system monomitic, but the basal 
hyphae often rather thick-walled. Hyphae cyl indrical, hyaline to slightly yellowish 
(the basal ones), rather thick-walled (0.4 0.8 1.2 f.tm), 2.5 4pm in diameter, with 
clamps, cyanopltilous. Cyst id ia irregular-cylindrical with apical and intercalary 
swcJlm~, rather thick-walled (0.4 o.8pm) C. 40 90 X4 7( 10) f.LID, up to 50J.IID 
projccung, with clamped septa ; the top of the cystidia often somewhat capitate and 
thin-wa lled, which seems to suggest that the cystidia arc capable to grow out from 
this point, keeping pace with the thickening hymenium; distinctly cyanophilous. 
Lagcnocystidia, i. c. short cystidia with abruptly narrowed and incrusted apical part, 
may be present. Basidia irregularly cylindrical with a constrict ion in the middle, 
12- 16 X 3.2 4·5 fL111 , w•ith a b asal clamP.; with four subulatc sterigmata curved 
inwards, c. 3 X 1 ftm ; somewhat cyanophilous; young basidia broadly cyl ind rical to 
ellipsoidal, Spores hyaline, smooth, broadly ell ip~oidal, thin-wa lled. 3·5 4·5 X 2.5 
3·5 /~m, with distinct apiculus, often 1-guttulare, neither amyloid oor dexu·inoid, not 
or only slightly cyanophilous. 

CvToLOGv.- H yphae, cystidia and young basidia 2-nucleatc, spores 1-nuclea tc. 
SuaSTRATE.- On rotten wood of frondosc and coniferous trees. 

MATERIA L STUDIED.-S wed c n : Vastcrgotland, Ostad, SO. om t. Kangekarr, 
15·9.1968, K. Hj ortstam (S) ; Sm!lland, Fcm~jo par., the l . slope of Dullabcrget, 
10.8.1937, S. Lwukll (S). 

Denm ark. Amager, Kongelunden, 1. 10.1955. MP. Christianstll (L). 
G e r m a n y : Niedersaehsen, llarz, Achtermann, 20.10. 1967, W. J iilich 849, 897 

(rierb. Jiilich) ; Garl itz, 10.1933, A. Piltit (PC). 
Gre at B r it a in . Cumberland, Keswick, 3.6. 1962, D. A. Reid (L ). 
Cana da: Little White River, Twp. 1. B., Algoma D. Ont., 14·9. 1956, R. F. 

Cain (L). 

H v P o c 11 N 1 c 1 u M J. Erikss. 

Hypochniriwn J. Erikss. in Symb. bot. upsal. 16(1) : 100. 1958. 
bombyrinum (Sommerf.) Karst. 

Type species: Corticium 

Basidiocarp resupinate, effused, membranaceous; rhizomorphs lackin~r. Hymenial 
surface even, grandinioid or odontoid. llypha l system monomitic. Hyplmc hyaline, 
thin-walled to somewhat thick-wa lled, with clamps. Glococystidia or cystidioles 
often present. Basidia clavate or suburniform when mature, almost cylindrical wheu 
young, clamp:d at the base with four sterigmata. Spores hyaline or slighlly yellowish, 
distinctly tluck-wallcd, the surface smooth or sculptured, non-amyloid. 

ScOI't::.- About 10 species. 

IlvrocnNICJ UM am tnYCil'IUM (Sommerf. ) J. Erikss.- Fig. 1 1 

Thtkphoro bomb)·cina Sommerf., Suppl. Fl. lapp. cd. Wahlen b. 284. 1826; Fries, Elcnch. 1: 
211. 1828. - Corticium bomb)Cinum (Sommcrf.) Karst. in Hcdwigia 32 : 120. 18g3. - Hypoch­
nU:ium bomb)Cinum (Sommcrf.) J. Erikss. in Symb. bo1. upsal. 16 (1) : 101. 1958. 

Basidiocarp effused, adna te, membranaceous, with fimbria te margin, lacking 
rhizomorphs. Hymenia l surface evt·n or sometimes wartrd, about cream-coloured. 



J OLICII: Genera of the Hyphodmrwidtat 

Fig. 1 1. Hypochnicium bomb;'Cinum, ·orway, l}'J>C· 

Hypha! system monomitic. Hyphae hyaline, thin- to thick-walled (up to o.8 1.2 pm), 
3-6 pm in diameter, with clamps at the septa (rarely some secondary septa lacking 
clamps). Cystidia lacking, but in compact basidiocarps hyphidia may be present. 
Rasid ia large, clavate, somewhat flexuous, thin-walled to slightly thick-walled, 
hyaline, 30o-3~-45 X 7-8-g pm, clamped at the base, containing oil-drops in the 
cytoplasma, w1th four subulate sterigmata c. 4-5 X 0.8-1 pm. Spores hyal ine, broadly 
ellipsoidal, smooth, distinctly thick-walled (o.4-o.6-o.8fLm), 8-11 X 6-81-Lffi, with 
small apiculus, neither amyloid nor dextrino1d bvt allen weakly cyanophilous, 
mostly with 1- 2 guttules. 

CYTOLOOY.- 1 Typhae, hyphidia and young basidial stages 2-nucleate, spores 
•-nucleate. 

UllSTRATt:.- On wood or bark of frondose trees. 

MATERIAl. STUUIEO.-N or way: "Saltdalen, in cortice Alni, 10/23, Sommerfill" 
(type, S). 

Sw e den: V~istergotland, Ostad, •o.g.1g68, K. Hjortslam (S) . V~tergotland, 
Viinga par., 25.g. •g6g, K. Hjortslam (S). 

G erma n y: Westfalcn, Lcngerieh, Winter 18g8/gg, W. Brinkmann (Brinkmann, 
Westf. Pilze 11) (L) ; West-Berlin, Grunewald, 6.10.1968, W. Jiilich 1239 (Herb. 
Jiilich) ; ffcssen, Wei!3enborn, Graburg, 24·9·•968, ]. Poell W. Jiilich 2137 (Herb. 
Jiilich) . 
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Lag a rob as i diu m. Jiilich, gen. nov. 

Carposoma late cffusum, mcmbranaccum, albidum vel crcmcum, adhacrens; rhizomorphae 
desunt. Hymenium laeve vel aculcil omatum. Systcma hypharum monomiticum. Hyphae 
distinctac, sacpc incrassatc tunicatac, fibulatac, c. 2.5-5 fJ.ffi in diam. Cystidia, glococystidia 
vel cystidiola ad!unt, tcnuitrr vel paulum incrassatc tunicata, haud crassc incmstata. Basidia 
subumiformia, 1o-2o fJ.ffi longa, t<:traspora, fibulata. Sporac lacvcs, cllipsoidcac, hyalinac vel 
lcvitcr flavidac, incrassatc tunicatac, sacpc guttulatac, non amyloidcac. Typus: Odontia 
pruinosa Brcs. 

Basid iocarp effused, membranaceous, rhizomorphs lack ing. H ymenial surface 
even or odont ioid. H ypha! system monomitic. Hyphae hyaline, almost cylindrical, 
thin-walled to somewha t th ick-walled, c. 2.5- 5 !Jill 10 diameter, with small clamps at 
the primary septa. Cystidia, glococystidia or cystidiolcs present, thin-walled to 
somewhat thick-walled, not heavily incrusted, with a basal clamp. Spores hyaline to 
very slightly r,ellowish, smooth, ellipsoida l, thick-walled, often guttulate, not amyloid. 

ScoPE.- 1 hree species. 

Lagarobasidium pruinosum (Brcs.) J iilich, comb. nov.- Fig. 12 

Odontia pruinosa Brcs. apud Bourd. & Calz. in Bull. Soc. mycol. France 30 : 26:;. 1914; Bres. 
in Annis. mycol. 18 : 43· 1920 (with Latin diagnosis ; basionym). 

Basidiocarp thin-membranaceous, somewhat pruinose, margin indistinct, rhizo­
morphs lacking. Jlymcnial surface even to grandinioid , ochraceous. Hyphae hyaline, 
distinct, cylindrical, 2- 4 pm in diameter, slightly thick-walled (up to o.611m), with 
clamps. Cystidia lacking. Glococyst id ia present, hyaline, clavate, thin-walled (l>ut 
the uaseoftcn thick-walled up tO t .~ flm), 8o-11 0 X8-10pm, projecting up tO 50pm, 
with a clamp at the l>ase. Some cysudioles present, thin-walled, sul>ulatc, c. 16 X 3 ttm. 
Basidia subt•rnifonn, 14- 18-20 X4·5- 6t1m, with four small subulate sterigmata 
c. 3 X o.8Jtm, with a clamp a t the base. Spores hyaline, smooth, somewhat thick­
wa lled (o.4-o.8/1111) , subglobo e to broadly ellipsoidal, 5 6 x 4- 5 {tm, with small 
a piculus, often guuulate, ne ither amyloid nor dextrinoid, only slight y cyanophilous. 

M ATERIAl. STUD!ED.- Odonlia pminosa Brcs., Lengerich (Westfalcn), W. Brinkmann, 
3310 (type, L). 

T wo other species have to be tra nsferred to this genus, viz. Lagarobasidium 
cym.osum. (Rog. &Jacks.) J iilich, comb. nov. (Basionym: Peniophora cymosa Rog. & 
J acks. apud J ackson in Can. J. Res. 26 (C) : 133. 1948), a nd Lagarobasidium 
nikolajevae (Pann.) J iilich, comb. nov. (Basionym: H;'flhodoulio 11ikolojevat Parmast.o. 
Consp. Syst. Conic., Tartu 213. 1968) . 

M et u I o don t i a Pann. 

MctuWdonlw Pasmaslo, Consp. Syst. Cortk. 117. 1968 - Type species: Ptnioplwra nivta 
(Karst.) Bourd. & Calz. 

Basidiocarp resupinate, effused or eO"u o-reAcxed, membra naceous to ceraceous; 
rhizomorphs present or absent. Hymenia l surface even to hydnoid. Hypha! system 
monomiuc. Hyphae hyaline, thin-walled to slightly thick-walled, with clamps. 
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20pm 

Fig. 12 . LAgarobasidium pruinorum, Germany, type. 

Cystidia present, thick-wa lled (but the top often th inner), aseptate, heavily incrusted, 
'"'th clamps. Basidia when mature suburn iform or clavate, cyl indrical or narrowly 
clavate when young, with clamps, normally with four sterigmata, with clamps. 
Spores hyaline, thin-walled, non-amyloid. 

As explained in the introduct ion, l see no reason to keep th is genus apart from 
Hyplloderma since the ame type of cystidia is present in both genera and no difference 
in basidial morphology is to be found. 

To facilitate a comparison of the two genera in question, a description and figures 
arc given of the type species of Metulodonlia. From these it is clear, that Melulodontia 
has to be treated as a synonym of 1-/yphoderma. 

Metulodont ia nivea (Karst.) Pa rm.-Fig. 13 

Kntiffia niuta Karst. in H edwigia 35 : •73· t8g6.- Pmiophorn niota (Karst.) Bourd. & Galz. 
in Bull. Soc. mycol. Fr. 28 : 394· 1913. - Mctulodontia nivca (Karst.) Parm., Gonsp. Syst. 
Gort. 118. 1g68. 
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Fig. 13. Melhwaontia niota, France, Gakin 7670. 

Basicliocarp effused, adnate, membranaceous; the margin slightly fimbriate, 
rhizomorphs present. Hymenial surface even or tuberculatc, cream-coloured. 
Hypha! system monomitic. Hyphae loosely arranged, hyaline, distinct, rather thin­
walled, 2-4 #m in diameter, with clamps at all septa; the basal hyphae straight and 
partly covered with small crystals, the subhymenial hyphae somewhat torulose. 
Cystidia abundant, clavate, moderately thick-walled ( 1- 2 /.tm}, heavily incrusted, 
immersed or projecting up to so f.tm, 20 -40 I 00 X s- 8 12 p.m. A few conical cystidio­
les present, c. 20 X 6 p.m. Basidia Rexuose, narrowly clavate, 18-2o-25 X 4- 5 p.m, 
clamped at the base, with four subulatc sterigmata c. 3- 4 X 1 J-Im. Spores hyaline, 
smooth, more or less ellipsoidal, thin-walled, 4- 6 X 2.5- 3.5 p.m, with small apiculus, 
neither amyloid nor dextrinoid or cyanophilous. 

SuBSTRATE.- On wood or bark of frondose and coniferous trees. 
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:viATER!AL STUDIED.- F ran c e: Aveyron, Loubotis, sur Cerisicr, 29. 1 1.19 10, 
Gal<in 7670 (flourdol 7570; L) ; Lyon, 1919, L. Maire (L 930.58 28) . 

P 1:. N 1 o P ~~ oR" Cooke emend. Donk 

Pmiophora Cooke in Grevillca 8 : 20. 1879; emend. Donk in Fungus 27 : 15. 1957 (see there 
for synonymy). - Type species: Cor/icium quercimnn (Pcrs. ex Fr.) Fr. 

Basidiocarp effused, resupinate, or effuso-reftexed, membra naceous or more often 
ceraceous. lfymcnial surface even to slightly tubcrculate. H ypha! system monomitic. 
H yphae hyaline, mostly fonning a dense layer in which indiv1dual hyphae arc 
hardly d iscernible, the basal hyphae sometimes brown and distinct ; thin- to thick­
walled, in most species with-damps. Cystidia in most species present, in some species 
glococystidia or dendrophyses arc formed . Basidia narrowly clavate, thin-walled to 
somewhat thick wa lled, the older ones not seldom with secondary septa, in most 
species with clamps at the base, norma lly wi th four sterigmata. Spores hyaline, thin­
walled, smooth, cylindrical or ell ipsoidal, non-a myloid, sa id to be pale red in mass. 

ScoPe.- M orc than go species. 

PENIOPHORA Q.UERCINA ( Pers. ex Fr. ) Cooke- Fig. 14 

Thtltphora qutrtina Pcrs. ex Fr., Syst. mycol. 1 : 442· 1821. - Ptniophora qutrcina (Pcrs. C.'t 

Fr.) Cooke in Grevillea 8 : 20. 1879. - For the synonymy scc j . Eriksson, 1950. 

Basidiocarp c iTuscd , up to 0.5 mm thick, the mar~in at firs t adnatc but soon 
refiexed and showing a blackish underside, ceraceous; rh•zomorphs lack ing. Hymcnia l 
surface even, greyish-violaceous. Hyphae hyal ine, only those at the extreme base 
being brown, fonning a compact ceraceous layer, thick-walled (c. 0.5- 2.0 ttm), 
about 4- 5 ttm in diameter, with thick-walled clamps; thin seconda ry septa lacking 
clamr.s arc often present. Cystidia hyal ine, mostly thick-walled, a lmost conical, w ith 
hcav1ly incrusted apical pa rt, 40 6o x 1o-15/tm, projecti ns- about 20~-tm, clamped 
at the base; glococystidia lacking. Basidia elongate-cylindncal to narrowly clavate, 
go-50- 64 X 5- 7 p.m, thin-walled at the apex, but otherwise, especially a t the basal 
part, sligh tly th1ck-wallcd (c. 0.4-o.B ttm), with clamps at the base; sterigmata four, 
very slender, about 5 X 0.2-o.41-'m; in older basidia several th in ~ccondary septa may 
be present; young basidial stages narrowly cylindrical. Spores hyaline, cyl indrical to 
slightly a lla ntoid, th in-walled, 8-1 1 X 3-41101, with small apiculus, nei ther amyloid 
nor dcxtrinoid or cyanophilous. 

CvToLoov.- Hyphac a nd youn~ basidial stages 2-nuclcatc, spores 1-nucleatc; no 
nuclei observed in the cystidia. 1 he nuclear div ision seems to take place only in 
fair ly adult basidia wi th sterigmata. 

MATERIAL STUDIED (Of this well known and often studied species only four col­
lections a rc cited.).-C erma n y: West-Berlin, Tcgel, Jungtcrnhcidc, 25.8.1g68, 
W. Jiilich 11 63 ( Herb. J ulich). 
Austria: Karnten, Viktring, Ostscite des Opferholzcs, 19.9·1968, W. ] illich 1474 
(Herb. J iilich). 
Tun is ia: Atlas-Mountains, 7 km sou th of A in Ora ham, 1 1-4- •g68, W. Jiilich 1047 
(I [erb. J iilich) ; Zaghouan, Djebel Zaghouan, 15-4- 1968, W. ]iilich 1044 (Herb. 
Jiilich) . 
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Fig. 14. Penioplwra quercina, Austria, Jiilich 14N· 

p U L C HERR I C I U M Parm. 

Pulcherricium Parm., Consp. yst. Conic. 132. •g68. - Type species: Thtl~phora cocrulta Fr. 

Basidiocarp effused, resupinate or cffuso-rcflcxcd, membranaceous. Hymcnial 
surface at first blue, later bluish-greenish, smooth. Hypha! system monomitic. 
Hyphae bluish, distinct, somewhat thick-walled, 4-6 pm in diameter, with clamps. 
Cyst idia and glococystidia lacking. Ocndrophyses present, the appcndaged covered 
with dark blue granules, at lea t some of them capable of growing out to form basidia, 
with a clamp a t the base. Basidia clavate, hyal ine or slightly bluish, with clamps at 
the base and four sterigmata ; some basidia with lateral appendages. Spores hyaline 
to slightly bluish, rather thin-walled, large, non-amyloid. 

ScoPE.- Monotypic. 
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P ut.CH t:RRICIUM CAERULEUM (Fr.) Pa rm.- Fig. 15, 16 

Thelephara catrUlen Fr., Elcnch. 1 : 202. 1828. - Pulchtrricium cam1ltum (Fr.) Parm., Consp. 
Sys1. Corlic. '33· rg68. 

Basid iocarp membranaceous, eiTused, resupinate, sometimes slightly reOexed, 
with fimbriate a nd light-coloured margin; rhizomorphs lacking. Hymenial surface 

Fig. 15. Pulchtrricium COtrUleum, France, Dcsmazi~rcs, Fung. cxs. 307. 
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Fig. 16. Pulthtrricium cncrultum: a. Kenya, Mons Cu.sttrllllliS 5299; b. Germany, Beckhnus. 

even, of a deep blue colour when immature, later becoming dirty bluish-greenish. 
Hyphae mostly bluish or greenish, the basal ones slightly brownish, somewhat thick­
walled (c. 0.4-o.S Jtm), 4- 6 p.m in diameter, always with clamps; the surface can be 
incrustcd with a dark blue substance or is somewhat covered with small, hyaline 
crystals. Dendrophyses present, c. 2o-40 X 4-6-81tm, with appendagcs of very 
variable length and shape, which a re often coloured with darkblue granules; clamr:d 
at the base. Basidia clavate, hyaline or slightly bluish, thin-walled or slightly th•ck­
walled (c. 0.4 ~trn) , 3o-60 X 5·5- Sitm, with clamps at the base, with four rather large 
sterigmata (c. 6 8 X 2 ~tm) , sometimes laterallr with small appendages resembling 
those of the dcndrophyses. Spores hyaline to sltghtly bluish, clhpsoidal, rather thin­
walled, 8- 1o-13 X 5-7 I'm, neither amyloid nor dextrinoid or cyanophilous. 
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CYTOLOGY (only studied in Mrican matcrial).- hyphac 2-nuclcate; dcndrophyscs 
2-nuclcatc but some of them with a synkaryon. 

SuBSTRATE.-On wood or bark of (only?) frondosc trees. 

MATERIAL STUDtEo.- X e t h c rIa n d s: 's-Gravcnhagc, t888. C. E. Dutrk (L). 
G c r m a n y : \Vcstfalcn, 1-l i.ixtcr, 2. 1881, Bukhaus (L) ; Lcnqcrich, \ Vintcr 1902, 

IV. Brinkmann (Brinkmann, West f. Pilze to6; L) ; Prov. Brandcr;"6urg, Triglitz in dcr 
Prignitz, 30·3· •8gg, 0. } aop (Jaap, Fung. sci. cxs. 23; L). 

D c n m a r k : Skarup, Fiinen, Nov. 1877, E. Rostrup (in: Thilmcn, Herb. myc. 
occonom. 641; Thiimcn, Yfycotheca univ. 1207; L). 

F r a n c e: Environs de Toulouse, 6.1 879, C. Roumegube (Roumeguere, Fung. sci. 
gall. 505; L); without local ity, Uueilli (L) ; Andelot, Ht. Marne, 1918, 1920, and 
without locality 1926, L. Maire (L) ; Aveyron, St. Priest en Murat, 6.193 1, H. Bourdot 
& M. A. Dank (L). without locality, Desma.t.ieres (Desrnazicrcs, Fung. exs. 307; L) ; 
Corsica, Otto (L). 

I t a I y: Avellino, 2.1904, A. Trotter (D. Saccardo, Mycoth. ital. 1418; L). 
Florcntia, L t86;;, L. Caldesi (Rabcnhorst, Fung. cur. 1005; L) ; Longobardia, in 
horto botanico ucincnsi, hycmc, Cauaro (Cavara, Fung. Longobard. cxs. 13; L). 

U.S. A . : Illinois, Mctropol is, 29. r o. 1919, C. J. Humphrey 9656 (L) ; J ndiana, 
Athens, t0.1925, J. H. Miller (L); Alabama, Dallas Co., S. of Selma on rt. 22, tl. t l. 
1961, D. E. Stone (L). 

Tuni sia: Zaghouan, Djcbel Zaghouan, •5+•968, W. }iilich 1024 (L). 
K c n y a: Xyanza Province, Distr. ofKisumu-Londiani, Tinderct Forest Reserve, 

!.].1949, R. A. Maas Ceesteranus 5299 (L). 
f n done s i a: Java, Tjibodas, 4· •930, K. B. Boedijn 529 (L). 

Although this is a cosmopol itan species which has been collected in America, Europe, 
Africa, Java, and Australia, it obviously occurs mainly in warmer strbtropical and 
tropical regions. In Europe it has been collected fairly often in the southern countries 
(France, Italy), but is rather rare in Germany and Great Britain and extremely rare 
in Denmark and Scandinavia: for Denmark Christiansen ( tg6o) has seen only 
specimens from two places the most recent collect ions dating from 1882, and 
according to Eriksson ( 1958) the species in Scandinavia is " not found outside the 
region with the mildest winter cl ima te". 

The appendages of the dendrophyses arc very variable in legth and ramification, 
generally being much longer and more often ramified in southern, warmer countries 
than farther north. The ma terial from Germany and Denmark, e.g., shows rather 
short a ppendages on the dendrophyscs, whereas the longest and best developed ones 
where those in the specimen from Kenya; similarly the material from Africa shows a 
more intense colour and a denser incniSt.:'ltion of hyphae and dcndrophyscs. 

T he two specimens from Tunisia and Kenya showed - as was to be expected - a 
dikaryon in the dcndrophyscs, but in the larger ones a synkaryon was formed. T he 
nuclear fusion, which normally takes place only in basidia, indicates that in dcndro­
physcs, too, a meiot ic division of the synkaryon and spore-production may occur. 
Although the two specimens were collected so young as to lack basidia, some den­
drophyscs were observed to have a change in shape. Normally the appendages arc 
at the a pex of the cells, but some of the latter which were obviously capable to 
enlarge had grown out to become distinctly clavate in shape, as a result bearing the 
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appendages laterally. The cell-wa lls in the newly formed parts were seen to be thin­
ncr, almost hyal ine, and not incmsted. Such dcndrophyscs (with their synkaryon) 
looked very much like clavate, immature basidia with latera l a ppendages. 

l n order to get a bcLLer impression of what ha ppens with these dendrophysefbasi­
dium-like cells, a well developed specimen of Dcsmazicre's exsiccate was studied. A 
rather large number of basidia - with well developed sterigmata - were seen to 
have lateral appendages of the typical shape, a lthough they were not as long as those 
in the African material. Thus it is clear that many dendrophyses are able to grow out 
to normal basidia. This is very interesting from a theoretical point of view. Usually 
cystid ia, gloeocystidia, and dendrophyscs arc considered to be sterile clements of the 
hymcnium, cytologically characterized by a synkaryon with permanently separated 
nuclei, which never fuse and eventually perish, leaving behind a dead cell. But in the 
case of P. caentlea, obviously the dcndrophyscs do not behave as exclusively sterile 
clements in that at least a number of them can develop into normal basidia. In this 
case the dcndrophyscs function as probasidia. 1t is probable that especially in some 
species of Aleurodiscus sensu lalo the same phenomenon may occur which, as far as I 
know, has never been studied cytologically. 

To avoid a wrong impression, it is nrres..~ry to emphasize that in a full -grown 
basidiocarp of P. caernlea most basidia develop in the normal way, arising from side­
branches of the subhymenia l hyphae. The indirect way via dcndrophyscs obviously 
occurs only in an early stage of hymcnial development: the fungus remains sterile for 
a longish time, then at least some of the dendrophyses develop further into basidia 
and form a proper hymcnium. Probably all basidia which follow originate directly 
from subhymenial hyphae and consequently show no appendages (like those found 
on the dendrophyses) . I t may be pointed out tha t, in contrast with the material of 
Desmazicre's exsiccate, the dendrophyscs in the German and Danish collect ions seen 
(which happened to be poorly developed) exhibit only rather small appendages, 
while the basidia seemed to be without a ny. 

R A o u L o M v c E s Christ. 

Radulamycn Christ. in Dansk bot. Ark. ~9 = 230. 196o. - Type species: 1 /ttltphora conjlutnJ 
Fr. ex Fr. 

Basidiocarp effused , resupinate or cffuso-rcflexcd, membranaceous or slightly 
ceraceous. IIymenia l surface more or less cream-coloured, even to hydnoid. Hypha! 
system monomitic. Hyphae hyaline, rather distinct, thin-walled to s l i~htly th ick­
walled, c. 2-5 ,um in diameter, with clamps. Thick-walled cystidia lack mg. Basidia 
elongate-clavate, distinctly stalked, when young at first cylindrical, becoming long­
sta lked clavate or long-stalked pleurobas1dial, with clamps a t the base, normally 
with four sterigmata and often oil d rops in t he cytoplasma. Spores hya line, thin­
walled to slightly thick-walled, smooth, often guttulate, large, non-amyloid. 

ScOPE.-c. 5 species. 
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RAOULOMVC£ CONFLUENS ( Fr. ex Fr.) ChrisL.- Fig. 17 

Tlulephoro conjlum.r Fr. ex Fr., Syst. mycol. 1 : 447· 1821. - Roduhrm;us conjlutns (Fr. ex Fr.) 
Christ. in Oansk bot. Ark. 19 : 23 1. 196o.- For synonymy sec Rogers & Jackson, 1943. 

Dasidiocarp effused, a t fi rst a ppearing as small patches with fimbriate mar~in, 
later confluent and several em long, membranaceous, adnatc; rhizomorphs lackmg. 
Ilymenial surface even, cream-coloured or ochraccous, sometimes slightly greyish . 
Hyphae hyaline, thin- to sli~htly thick-walled (up 100.4 p m}, 2.5- 4- 5 p.m in diameter, 
not or only weakly cyanophilous; cystidia lack mg. Basidia elon~ate-clavate, distinctly 
stalked, thin-walled, but the walls at the top of the larger basid1a (which still lack the 
sterigmata) d istinctly thickened (up to 0.4 p.m} and then often slightly cyanophilous; 
young bastdia cylindrical, then sta lked-clava te or of irregular shape; 3o-5o-70 X 
8-g JJm, wi th clamps at the base, often with small oi l drops, with four curved sterig­
mata c. 5 X 1.2 f~m . Spores hyaline, broadly cll ip oi9al, rather thin-walled, 7- 10 X 
6-Btim, with rather large and distinct apiculus, not amyloid or dcxtrinoid, but some­
times slightly cyanophilous. 

Fig. 17· Rodulomycts conjlum.r, Germany, Julich 567. 
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CYTOLOOY.-Hyphae and young basidial stages '2-nuclcate, spores probably 1-
nuclcate (this is difficult to observe because of the presence of numerous guttulcs ol 
equa l shape) . 

SunSTRATE.-On bark and wood of frondose, rarely coniferous trees. 

MATERIAL STUDJEO.-S wed en: Lapland, Abisko, 17. 7.1967, W. Jiilich (Herb. 
Ji.ilich) ; Vastcrgotland, Osterplana par., 11.10.1969, K. Hjortstam (S) . 

Germany: Brandenburg, Tamsel, '26.'2.1!)15, P. Vogtl (Sydow, Mycoth. germ. 
13o8; L); Lengerich, Winter 1899/1900, W. Brmkma1111 (Brinkmann, Westf. Pilze 13; 
L) ; West-Berlm, Botanischer Garten, ~~·9.1 967, R . .Dudat (Herb. Jtilich) ; West­
Berlin, Forst Di.ippcl, 25. 10.1967, W. Jiilrch (Herb. Ji.ilich). 

France: outhcrn France, Brive, 18.8.1967, W. Jiilich (Herb . .fi.ilieh). "Fraize 
(Vosges), '24-4- 191 8, rccoltc no. 438 sur br. sa pin a terre" (type of Corlicium COIIjlums 
ta. abitlls Bourd. & L. Maire; L 931.71 - 13). 

RADULOMYCES ~tOLARIS (Chaill. ex Fr.) Christ. - Fig. 18 

Hydnum molare Chaill. ex Fr., Elench. r : 151. 1828 (pro .ryn.). - Radulum orbiwlare var. 
molaris (Chaill. e." Fr.) Quei., Fl. mycol. Fr. 437· 1888. - Radulomyces molaris (Chaill. ex Fr.) 
Chris!. in Dansk bot. Ark. rg : 232. 1g6o. 

Sistotrema rudt Pcrs., Mycol. curop. 2 : 192. 1825. 

!'"0:\ 
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Fig. 18. Radu/omycts mo/oris, France, )ulich s6o. 
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Basidiocarp effused, resupina te, membranaceous, adnate; margin fimbriate; 
rhizomorphs lacking. U ymemal surface odontoid to hydnoid, the teeth 1- 2 mm long, 
cream-coloured or oclu·aceous. Hyphae hyaline, distinct, rather t hin-walled, mostly 
cylindrical, 1.5- 3- 4 p.m in diameter, sometimes ncar the clamps swollen, up to 
8- 1op.m in diameter, with clamps at all septa; cystidia lacking. Rasid ia clavate, 
stalked, 35- 46 X 6-8 p.m, clamped at the base, often with numerous guttulcs in the 
cytoplasma, with four sterigmata c. 5 X 1.2 11m. pores hyaline, broadly cylindrical 
to ellipsoidal, rather thin-walled, 9- 11 X 5·5- 7 p.m, guttulate, with large apiculus, 
neither amyloid, dextrinoid nor cyanophilous. 

Cv-roLoov. Hyphae and young basidia l stages 2-nucleatr, spores probably 
1-nucleate. 

SunsTRATE. - On bark of frondose trees. 

MATERIAL STUDIED.- F ran c e: Pyrenees, Brive, J8.8.tg67, w. J iilich s6o 
(Herb. J ulich); Locality unknown (type of Sistotrema rude Pers.; Herb. Persoou, 
L g to.27o-453). 

S u o u 1. 1 c v s T 1 o 1 u M Parm. 

Subulicystidiwn J>ann., Consp. yst. Cortic. 120. 1968. Type species: l lypodmus longi.rporus 
Pat. 

Basidiocarp resupinate, effused, soft-membranaceous, often very thin . Hymenial 
surface even, under a lens slightly hairy owing to the projecting cystidia. Hypha! 
system monomitic. Hyphae hyaline to slightly yellowish, thin-walled to somewhat 
thick-walled, a lways with clamps. Cystidia acuminate-cyl indrical, thick-wal led, 
with bifurcate base, covered with crystals which in polari~ed light seem to be short­
bacilliform and arranged in 3- 4 longill.<.linal rows, but as depicted by scanning 
electron microscopy they arc flat-circular bodies arranged in about two rows. 
Basidia more or less clavate, exhibiting repetition, clamped at the base with four, 
rarely two sterigmata. Spores hyal ine, th in-walled , long-cylindrical or ellipsoidal, 
non-amyloid. 

ScoPE.- 2- 4 species. 

Suouu cvSTIDIUM LONOJSPORU~t (PaL) Parm.- Fig. 19 

liJ•pochnus umgisporus Pa1. in J. l.lot., Paris (t:d. )1orol) 8 : 221. 1894. - Subulicystidiwnlongi­
sporum (Pat.) Parm., Consp. Sys1. Cortic. 121. 1966. - For the synonymy see Rogers & 
jackson (1943). 

Basidiocarp effused, adnatc, hypochnoid or membranaceous, easily separable; 
rhizomorphs lacking. Hymcnial surface even, whitish or light greyish-brownish (in 
older specimens). Hypha I system monomitic. Hyphae hyaline, thin-walled to slightly 
thick-walled (up to c. o.S,tm}, 2.5-411m in diameter, clamped a t all septa. Cystidia 
abundant, cylindrica l, acuminate, britt le, with th ickened walls (c. 1- 1.51tm), 
bearing fla t circular crystal-like bodies normally arranged in two longitudinal rows 
(although in phase-contrast there seems to be 3- 4 rows of small, oblong crystals) , 
4o-80 X 4 51an, up to 50 fJm projecting, the base mostly bifurcate. Basidia cylindrical 
to narrowly clavate, somewhat flcxuose, 18-25 X4-6 pm, clamped at the base, with 
four subulate sterigma ta c. 2- 3 X 0.5 p.m; in well developed specimens the basal half 
of most of the basidia is loosely ~u rrounded by a wall (which may be slightly incrusted) : 
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Fig. tg. a. Subulicystidium nikou, ·ew Zealand, type. - b. S. longisporom, Gcnnany, ]Mich 
f 144· 

there is strong evidence that these are the remainin~ walls of the former basidia, 
inside which a new basidium has developed ( =basrdial repetition: Ji.ilich rg6g) . 
Spores hyaline, more or less cylindrical, straigh t or somewhat curved, slightly narrow­
ed a t both ends, thin-walled, ro-16 X 1.5-~ ~-tm, often with several guttules, apieulus 
not d istinctive, neither amyloid nor dcxtrmoid or cyanophilous. 

Cv-ror.oov.-Hy_ehac, cystidia and young basidial stages 2-nuclcate, Spores t-, 
rarely 2-nucleatc. fhis has been studied in some specimens from Europe and one 
from J amaica. 1 t may be added that the two nuclei of the eystidia arc either sinrated 
in the base or in the apex of the eystidia, but it is also not ra re to find one nucleus in 
the apex and one in the base. This explains the high number of seemingly uni­
nucleate cystid ia which lack only a small part of the apex. 

SuBSTRAT£.- On rather rotten wood. 
bu>£RJ'£CT STAT£. mall compact globule~ of strongly interwoven hypha! cells 

have been described by Bourdot & Galzin as Aegerita tortuosa. They arc not always 
present but seem in fact to be connected with the perfect form. 

MATERIAL STUDIED.- ! c t h c r I a n d s: Zuid-Holland, Loosduincn, Ockcnrodc, 
20. 11. 1933, M.A. Donk 5329 (L); Bockhorst, ro.r86o, L. II. Buse (L 910.234 ·290). 

G e r m a n y: West-Derlin, Pfaueninsel, 20.8.rg68, W. ]iiliclz 1144 (Herb. 
Jillich) . 

Fra n ce: Aveyron, .8. 1919, Galdn 24864 (Bourdot 28089; L) ; Aveyron, vers Ia 
Courbe, env. de St. Semin, 9· 1907, Gai<.in 2230 (Herb. Donk 2433; L). 

Eng Ian d: urrey, H orsley, 4.8.1946, M. A. Donk 11029 (L). 
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Swede n: Upland, Arby Skog near Storvreta, '4·9·•932, M.A. Donk 5345 (L); 
Upland, Fund~, ~).1932, S. ]ulllll (IIcrb. Donk 3764; L) . 

U .S.A.: M1ch•gan, St. Johns, ~.6. 1 932 , C. A. Brow11407 (Herb. Donk 3241; L). 
J ama ic a : St. Andrew Pansh, St. Helen Gap to Ylonkcy Hill, 1.9.•957, 

A. L. Welden 905 (L ). 

SunUJ.ICYSTIDIUM NI KAU (Cunn.) Jiilich 

Pcniophora nikau Cunn., Thclcphoraceac Austr. New Zeal. 127. 1963.- Subulicystidium nikau 
(Cunn.)JU!ich in Ber. dt. bot. Ces. 8I : 419. 196g. 

T his species is almost iden tical with S. longisporum, exhibit ing repetobasidia and the 
same peculiar type of cystidia (also with mostly bifurcate base; not mentioned in 
J iilich, 1969). It differs mainly in its broadly ellipsoidal (also •-nucleate) spores of 
6.5-8.5 X 3-4-5~-tm, and in having basidia of somewhat smaller dimensions. 

MATf.RJA L STUDIED.-Type collection ( K ). 
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NOTES ON HYGROPHORUS-1 

EF.F AR!I:OLDS 

Biolo.~ical Station, Wijster ( Dm1te), Netherlands 

(With live Text-ligures) 

1/ygrofihoms (H.Jgrocybt) ltelobius Arnolds, a new species from bogs is descri­
bed, and a number of new combinations arc given. 

From 1969 on I have studied the taxonomy and ecology of species of the Friesian 
genus 1/ygrophorus in the 1ctherlands; until 1971 as a part of my university education 
in biology, under the supervision of Dr. C. Bas (Rijkshcrbarium, Leidcn). Special 
attention has been given to the grassland-inhabit ing species of the subgenera Cuphlr 
phyllus (- Camarophyllus sensu aucl.), Hygrocybe, and Hygrolrama. Many dozens of 
collections were made. The results of my studies, including a key and detailed 
descriptions of all taxa, have been published in a report in the Dutch language 
(Arnolds, '97¥)· The most imponant results however will be published separately 
as notes in this journal. In the present notes a new species is described and some new 
combinations used in the above report arc validated. 

I am very much indebted to Dr. C. Bas for h.is help in preparing this paper, to 
Or. R. A. Maas Cecsteranus (Leidcn) for correcting the Latin diagnosis, and to 
Ntr. P. K. C. Austwick (London) for improving the English text. Thanks are a lso 
due to the Directors and Curators of the Botanical Museum, Copenhagen, and the 
Farlow Herbarium of Cryptogamic Botany, Cambridge, U .. A. for kindly making 
available to me some important collections. 

Hygrophorus helobius Arnolds, 
sp. nov. Figs. 1 5 

MISAPPLIED NAMES.- ilygrocybe miniolo-alba (Pat.) M!lller unsu M!lller, Fungi Faer!lcs 1 : 154, 
pl. 1 fig. c. •945· - Hygrocybe mol/is (Bcrk. & Br.) Moser stnsu Moser in Z. Pilzk. 33 : 9· 1967. 

Pileus 10- 25 mm latus, convexus, dein cxpansus vel planus, disco dcprcssum, margine 
undulato-lobatus, coccincus vel miniatus, posterior auranlius vel aurantio-luteus, disco 
squamulis parvis pilosis miniatis vel aurantiis obtectus. Lamellae (L = 19 29, I= 1- 3) ad­
natae vel late adnatae, ventricosac, subdistantcs, vulgo primo pallidissimc roseae vel sal­
monicolores, dcin sacpe cremeac. Stipes ( 15-) 18-58 x ( 1.5-) 1.8-3.5(-s) mm, deorsum acqualis 
vel attcnuatus, vulgo lcvitcr flcxuosus, cavw, primo miniatus, dcin aurantius vel aurantio­
lutcus, basi vulgo flavo-albus, siccus. Odor ct sapor nulli. porac 7-1 1 (- 12.5) X (4-)4.5-6.5 
(-7) fill!, vulgo cllipsoidco-ovoidcac vel -oblongac, intcrdum cylindricae vel pyrifonncs, haud 
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raro strangulatae. Basidia 34- 45 X (6-)7 .5- 1 1 ( - 13) fJ.m, 4( 2- )sporigera. Lamella rum acies 
fcrtilis. Lamcllarum sripitisquc trama subrcgularis, ccllulis longissimis, (67-)gS 670(-710) X 
(8.5-)9·5-34(-37) J.lffi formata. Pilcipellis trichodcrmiformis, hyphis ad septa strangulatis, 
ccllulis c.xtcrioris clavatis, 6-12 J.lm latis. Aestatc. Inter Sphagna in locis uliginosis. Holotypus: 
'Zcgvcld, De Mcyc, 18 Aug. 1970, E. Arnolds 5 11' (L). 

ETYMOLOCY: £)..~, a marsh; ~[~, life. 

Ca p to-25 mm wide, first convex or broadly flattened conical, then expanded 
with depressed cent re, often with wavy, lobed margin, scarlet, vermilion or oran~c­
rcd at lirst, IP"adually discolouring to orange or orange-yellow, finally browmsh 
yellow, not vtscid when moist, wi th small concolorous or sl ightly paler, fibrillose­
pilose scales especially at centre; margin not striate. Gills [ L= t 9 -29, I= 1- 3] 
moderately to broadly adnatc, mostly with decurrent tooth, ventricose, thickish, 
rather distant, rosy white to very pale salmon pink a t fi rst, then yellowish white to 
pale salmon orange with pale yellowish edge. 

Stem (1:;-) t8-58 X( t.5-) t.8- 3.5(-5) mm, t/b (= length-bread th ratio) (7.8-) 
8.3- 18.0, slender , hollow, often somewhat Acxuose, equal or attenuate a t base, 
fragile, orange-red or vermilion a t first , discolouring from base upwards to orange or 
orange-yellow, a t base often yellowish white, a nd white tomentose, otherwise smooth 
and dry, sometimes at apex slightly pnrinosc. Flesh in cap thin , very fragile, in centre 
pale orange-yellow, otherwise concolorous with Sl1rface of cap and stem. Smell and 
taste none. 

Spores [75/6/5)1 7- rt (- t 2.5)X(4-)4·5-6.5(-7) !J.m, lfb ( t.3-) t.4- 2.3(-2.6) ; very 
variable in a given mount, in sidc-vrew mostly ell ipsoid, ellipsoid-oblons or ovoid, 
but sometimes pear-shaped or cyl indrical, a nd constricted, in face-v1cw mostly 
broader, ovoid or maize grain-shaped, with rather lar~c oblique aficulus, colourless 
in water and bases, yellowish in ~fclzcr's (fig. 2). Bas1dia [32/5/4 34- 45 X {6-)7·5-
- 11 (-13) !J.m, 1/b (3.2-)3-5- 5-2(-5-5), rather broadly clavate, 4-sporcd, sometimes 
a few 2-sporcd (f ig. 3). Plcuro- and chcilocystidia absent. Tra ma of g ill composed of 
para llel hyphae with very long a nd broad tubular cel ls more or less attenuate to­
wa rds septa, often flcxuosc ncar ends, measuring [45/5/4l (67-)98-67o(-710) X 
(8.5-)9.5-34 !J.m, lfb (4.0 )6.6-37·5, usually with scattered Irregularly twisted and 
branched, vascular hyphae 3- 5(-7) !J.ffi broad (fig. 4) . Pileipellis 2 a trrchodcrmium, 
composed of repent hyphae and especially a t centre erect hyfhae forming small 
upright squamules made up of many rather short cylindrica cells more or less 
constricted a t septa; terminal •cclls rounded or somewhat clavate and 6-12 1-'-m 
broad . Trama of pileus consisting of somewhat interwoven radially d isposed hyphae 
with long cylindrical cel ls, 8-22 !J.m broad. Stipitepcllis 2 a poorly developed layer 
of repent hyphae with some scattered erect ends 4.5-8 !J.ffi broad (Fig. 5). Stiplte­
trama composed of parallel hyphae with very long tubular cells 11 - 23{-26) I'-m 
broad, a nd scau crcd vascular hyphae 2.5- 6 !Lm broad (Fig. 5). Clamps frequen t at 
basidia, also found in subhymenium a nd on hyphae of pilcipellis. 

lfADITAT.- In the ethcrlands known from several mesotrophic bog areas, among 
Sphagnum a nd other mosses in regularly mown reedy marshes belonging to the plant 
community Pa llavicinio-Sphagnetum Meltzer 1945, and poor, unmanured, wet 
hayfields, belonging to the plant community Cirsio-Molinictum Siss. & de Vries 1942 
(sec Westhoff & den Held, 1969). 

1 Spores [7516/5) ... means : 75 spores, taken from 6 fruitbodics belonging to 5 collections 
measured, . .. 

1 With regard to the use of these terms, cf. Uas (1g6g: 327). 
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Figs. r- 5. Hygrophorns hewbius.- 1. Fruit-bodies, X rj2.- 2 . pores, X 750.- 3· Basidia, 

X 750. - 4· Element~ of trama of gill, X 300. - 5· Longitudinal section of stipitctrama 
(stipitcpellis to t11c right), X •75· 

COLLECTIONS EXAMINED.- T II E E T II E R L A N 0 S : p r 0 v. 0 v C r ij S S C J, 
Wannepervcen, Zuideindingcr Wicdc, 24 June 1961, Barkman 751_1 (Wag-W) ; 
p r o v. U L r c c h L : Zcgvcld, De Mcyc, tS Aug. 1970, A molds 511 (holotypc, L) ; 
pro v. Z u i d- II o II a nd: Nicuwkoop, Xicuwkoopsc Plasscn, 27 June 1957, 
Bas 1208 (L); Nicuwkoop, De Hacck, 3t Aug. 1971, Korlselius (Arnolds 622; L). 

FAERoE s : Sydcro, 28 Aug. 1938, F. H. Moller (C); Stromo, •3 July 1938, 
F. H. Moller (C). 
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This species is related to H. miniatu.r (Fr.) Fr., but differs from it macroscopically 
by the very pale colour of the gills and the fragile context, mi~roscopically by the 
very long clements in the trama of the gills [for comparison: the cells of the gills in 
5 Dutch collections of H. miniatus measure (37-)43 124(-192) x (6.5 )8.5 19(-22.5) 
fJ.m], and somewhat shorter and broader basidia [H. miniatus : (32 )34 53( 59) X 

5·5- 10(- 10.5) f.Lm, cf. Arnolds, 1974a). ecologically by the occurrence in bogs and by 
early fructification. In ecological respect there is more agreement with H. coccineo­
crenalu.r Orton (= H. turundu.r sensu Lange, Kuhner & Romagnesi etc.), which 
fructificatcs also in summer among Sphagnum. The latter, however, has a brownish or 
blackish scaly cap, larger spores [according to O rton, 1 !)60: 262, 1 0-13(-14) X 6-8 flm; 
after my own observations (8 )8.5 t 2.5 X (5 )5.5 7.5( 8) [.Lm) and much shorter 
elements in the trama of the gills, like H. miniatu.r (sec above). It is also interesting to 
note, that up till now H. helobiu.r has been found in the r\etherlands only in the 
western holocene part of the country in bogs, and H. co&cilteocrenatur only in the 
eastern pleistocene part in peatmoors and closing fens. This seems to indicate an 
ecological difference between these two species. Probably H. helobiu.s prefers a more 
mesotrophic and less acid habitat than H. coccineocrenatu.r docs (cf. Arnolds, 1974b). 

Hygrophonu helobiu.r has been described and figured before by Moller ( 1945: 154, 
pl. I C) from the Faerocs, as " Hygrocybt miniato-alba (Pat.) comb. n." Patou illard 
(1913: 213) int roduced th(' name H_y,grophonu miniatoalbus for a fun6"Us, collected in 
Indo-China. The type, labelled " Hygropllonu miniatoalbus Pat., M. Dcmangc 367, 
Thai Ha, Hanoi, 6 7 1909," is kept in the Farlow 1 Icrbarium. A study of this 
collection made it clear to me that it represents another fungus than the one des­
cribed by Moller. The cap of H. miniatoalbus Pat. is strongly umbilicate and the gills 
a rc deeply decurrent. Some microscopic characters arc different a lso: basidia [8/ t / 1 J 
a rc (46-)54- 66 X (8-)g.5- 11 (-12) (.lm, 1/b (4. 7-)5.0 6.6, that is longer and more 
slender than in MoHer's materia l ; the clements in the trama of the gill measure 
[5/ 1/ 1] 42 86 X g-20 (.lm; that is much shorter than in H. llelobius. According to my 
observa tions the dimensions of the spores are [ I of I f I] 7--9·5 X 5 6 (.lffi· 1 was unable 
to re infla te sufficiently the outermost tissue of the cap for an examination of the 
pileipellis. The original description says that it was "pcluchcux a Ia Ioupe." 

This combination of characters suggests to me a dose relationship of II. miniato­
albus Pa t. to H. cantllarellus (Schw.) Fr. In fact I was unable to find any difference of 
importance between the r\cthcrlands' collect ions of t he latter species and Patouillard's 
fungus. The notes on the habitat, '·au revers d'un talus" and ·'sur Ia terre," a rc also 
in agreement with the environmental conditions at most of the local ities, where H. 
canlharellus has been found in the Xetherlands. 

Recently H. ltelobius has been described by :vloser ( I 967: g) under the name 
Hygrocybe mollis (Berk. & Br.) Moser. All given characters agree with those of the 
collections mentioned above. The true H. mol/is, however, is another taxon in the 
H. miniatus-complex, originally described by Berkeley & Broome ( 1871: 10) as a 
variety of II. lurundus (Fr. ex Fr.) rr., with a golden yellow cap ("aureus") with 
squamules of the same colour. l fygrophorus mollis is very close to II. miniatus; t11c only 



ARNOLDS : Nott.r on 1/ygrophorw- 1 103 

differences in fact a rc the yellow colour of young caps and the pale gi lls, as described 
by Onon (1g6o: 249) and Arnolds (1974<1). 

The following new combinations arc proposed: 

Hygrophorus subgenus Hygrotrama (Sing. ) Arnolds, comb. nov. Basionym: 
Hygrotrama Sing. in Sydowia 12 : 22 1. " 1958" [ 1959]. 

Hygrophorus subgenus Cuphophyllus (Donk) Arnolds, comb. nov. Basionym: 
Hygrocybe subgenus Cuphophyllus Donk in Bcih. Nova Hedwigia 5 : 45· 1962. 

Hygrophorus sect. Coccinei (Fayod) Arnolds, comb. nov. Basionym: Hygrocybe sect. 
Coccineae Fayod in Annis Sci. na t., V II g: 3o8. 1889. 

Hygrophorus sect. lnsipidi (ITcrink) Arnolds, comb. nov. Basionym: Gliophorus sect. 
lnsipidi Hcrink in Act. Ylus. Boh. sept. Libercc. 1 : 81. 1959. 

Hygrophorus subsect. Chlorophani (Herink) A~olds, comb. nov. Basionym: God­
frinia subsect. Chloroplumae Hcrink (sub nom. Chlorophaninae) in Act. Mus. Doh. sept. 
Libcrec. 1 : 66. 1959. 

Hygrophorus subscct. Laeti Arnolds, subsecl. nov. a Type: Hygrophorus laetus ( Pers. 
ex Fr.) Fr. Acics la mcl larum gclatinosac, sterile , chcilocyslidiis gracilibus con­
fcnis obtcctac. Subhymcnium gclatinosum. 

Hy,tJrophoms conicus var. conicoides (P. D. Orton) Arnolds, comb. 11ov. Basionym: 
Hygrophorus conicoides P. D. Orton in Trans. Brit. mycol. oc. 43 : 262. 1960. 

Hygrophoms conicus var. conicopalustris (Haller) Arnolds, comb. nov. Basionym: 
Hygrophorus conico-palustris I lallcr itz Schweiz. Z. Pilzk. 31: 14 1. l953· 

Hy,IJroplwms conicus var. olivaceoniger (P. D. Orton) Arnolds, comb. nov. Basionym: 
Hygrophoms oliuaceoniger P. D. Orton in Trans. Brit. mycol. Soc. 43: 263. 1960. 

Hygrophoms acutoconicus var. cuspidatus (Peck) Arnolds, comb. nov. Basionym: 
Hygrophonts cuspidatus Peck in Bull . Torrey bot. Club 24_ : 141. 1897. 

Hygrophoms miniotru var. mollis (Bcrk. & Rr.) Arnolds, comb. nov. Rasionym : Hygro­
phoms lunmdus var. mol/is Bcrk. & Br. i11 Ann. Mag. nat. H isl. IV 7 : 425- 436 (spec. 
no. 1279). 1871. 
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THE SPECIES DIPODASCOPSIS UNINUCLEA T A 
(BIGGS) BATRA & MILLNER 

. J. w. KRt:Ct:R-VJ\N Rlj 

f..aborolory of MedU;ol Microbiology, 
State Universi!JI, Groningen 

(With three Text-figures) 

Morphological and physiological properties of Dipodoscopsis rminuc/wta 
(Biggs) BaLm & Millner arc described. Two varieties, var. rmimrdtala nnd 

var. wickerhamii nov. var. arc recognized. 

I NTROl>UCTtON 

Biggs ( 1937) gave the following description of Dipoda.scus uninucleatus: 

"Colony circular pulvinate; edge wavy, surface glistening, gyrosely wrinkled; consistency 
butyrous; color opaque; coloration of the medium none. Hyphae branched, septate, con­
stricted at the cross walls, 2.4 2.6 !Lin diameter in young cultures, in old cultures very irregular. 
Asexual reproduction none. Cells consistently uninucleate. Asci elongate, muhisporous, 
diamcler 7-8 !L tapering to 4- 5 !L at the tip, length extremely variable, in young cultures 
go-r8o fL· • pores minute ellipsoid 0.5- r.o x 2.<>-2.8 fL, liberated from the tip of the ascus by 
gradual ex trusion". 

The single strain of this species st\tdied by Biw had been isolated from a dead 
pupa of Drosophila melanoga.ster. 

Dipoda.scus uninucleatus corresponds to the first species oft he genus, D. albidus, in the 
formation of the typical elongate multisporcd ascus, but there arc also differences 
between them: D. uninuclealus forms no arthrosporcs and the ascospores arc very 
small; D. albidus produces arthrospore$ and much larger ascospores. 

Batra (1959), in a study of the genus Dipoda.scus, described two trains of D. 
wrinucleatus, the original one and a strain NRRL-Y-2181 , and records Wickerham's 
finding that the second strain differs from the first one in the inability to assimilate 
sucrose, raffinose and inulin, and in the ability to assimilate 0 -arabinose and L­
rhamnose. 

Kreger-van Rij & Veenhuis ( 1974) exam ined the ultrastructure of Dipodascus 
species and found that the septa in D. uninuclealus have a simple narrow pore, whereas 
those of D. aggregatus have plasmodesmata. The spore wall in the Iauer species is tlUn 
at first and expands considerably later on, which is not the case in D. uninucleatus. The 
authors pointed to another important difference between D. uninuclealus on the one 
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hand and D. a/bidus and D. aggregalus on the other, namely the method of ascus 
formation. l n the last two species gametangia arc formed from the lateral wall of the 
hypha on two adjacent cells. The tips of the gametangia fuse and from the zygote a 
large cylindrical ascus arises "standing with two feet" on the hypha. In D. u11inuclea/us 
gametangia are formed at both sides of the septum between adjacent cells, and after 
fusion, the ascus " hangs" between the gamctangio~mic cl"lls. Apart from these 
differences, in D. uni11uclea/us Krcgcr-van Rij & Vcenhuis ohscrvcd a capsule on the 
cells and a starch reaction of the mycelium. 

Batra & Millner (Ba tra, in the press) lr.tnsfcrrcd D. uuiuuclealus to a new gc·nus, 
DijJodascopsis, dr.scribcd as follows: Thin mycelium without conidia ; asci formed 
after gametangiogamy. The gametangia arise on adjacent cells. The ascus is conical 
and multisporcd; the spores arc reniform or ellipsoidal. ·o fermentation; nitrate is 
not assimila ted. 

I n the present paper the results of the examination of three strains of Dipodascopsis 
uninucleala using the methods of "The Yeasts" (Lodder, 1970) arc described. The 
species is subdivided into its type variety and a new variety wickerhamii, named after 
Dr. L. J. \Vickcrham. 

Du>ouASCOI'StS Ul'INUCLJ:o:ATA (Biggs) Batra & Millner 
var. UIS"INUCLEATA- Figs. 1-3 

GROWTH IN MAI.T EXTRACT: After 5 days a t 25 °C, a thin loose sediment is formed. 
After one rnolllh at room temperature, a sediment and a dull pellicle arc present. 

GROWTH ON MALT AGAR: Branched mycelium, often with short cells and constric­
tions a t the septa (Fig. 1 ) . The cells are capsula ted. Old cultures give a starch react ion 
with iodine solution, the wall of the hyphae staining blue. Arthrospores arc not 
formed, but the mycelium may break up between two gametangia. Side branches 
arise near a septum or in the middle of hypha! cells. After one month at room temper­
ature, the culture is light brown, dull, raised, butyrous and delicately wrinkled. 

FoRMATION OF Tll£ AScus: In two adjacent cells in a hyPha cross walls arc formed 
rcsuhin~ in two new small cells, the gametangia, a t both s1dcs of the septum between 
the origmal cel ls. After fusion ofthc l$amctangia, a ion~ tapered aerial ascus develops 
with numerous small reniform or clltpsoidal spores (Ftg. 2). The spores do not stain 
with iodine solu tion. They a rc liberated from the tip of the ascus and initially remain 
clustered. :'\1C\'I gamrtangia may be formed on the first gamctan$'iogamic cells from 
the same ~itc, and thus within the first ascus (Fig. 3). After fus1on, a second ascus 
develops within the first one, often protruding through the apical pore. A third and a 
fourth ascus may follow. Occasionally, only one gamctang1um develops or the t\\"O 
gametangia do not fuse and grow out as septate hyphae inside the former ascus. 
Perforation of the ascus wall from the inside by the tip of such a hypha has been 
observed. The spores germinate by swelling to a sphere and then produce a tube. 
This may happen when the spores arc still inside the ascus. Asci arc formed on malt 
a$'ar, g lucose-yeast extract-peptone agar and, very profusely, on arbutin agar. 
B•ggs ( 1937) found that fusion of gametangia from different hyphae may take pface 
and she observed the development of asci without previous fusion of cells. 

FERMENTATION: cgative. 
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2 3 

Figs. 1 3· Dipodaswpsis tminucltala var. uninudtala. - r. i\ lycelium on malt agar. 2. A 
long tapered ascus between two gametangiogamic cells. Only a few of the numerous asco­
spores are drawn in the ascus. - 3· A second ascus has developed inside the first one. 

AssiMI LATION OP CARBON CO~IPOUNDS: 

Glucose 
Galactose 
L-Sorbosc 
Sucrose 
Maltose 
Cellobiose 
Trehalose 
Lactose 

+ 
+ 
+ 
+ 

+ 
~elibiose + 
Raffinose + 
~elezi tose + 
Inulin + 
Soluble starch + or -
D-Xylose + 
L-Arabinose + 
D-Arabinose + (weak) 

SPI.JTTING OF ARRUTJN: . egative. 

D-Ribose 
L-Rhamnosc 
Ethanol 
Glycerol 
Erythritol 
Ribitol 
GalactiLOI 
D-Mannitol 

+ 
+ (very weak) or -

+ 

D-Giucitol 
Cl-Mcthyi-D-glucosidc + 
Salicin 
DL- Lactic acid 
Succinic acid 
Cit ric acid 
Inositol + 

Assi~OLATION OF POTASSIUM NITRATR: Negative. 
GROWTH IN VITAMIN-FREE MEDIUM: )iegative. 
GROWTH 01'\ 50t'? (wfw) OLUCOSE·YEAST EXTRACT AOAR: egativc. 
GROWTII AT 37 c: Positive. 
CuLTURES EXA.\UNED. - Two strains of this variety have been studied: the type 

strain described by Biggs (CB tg0.37), and a second strain received from Dr. C. P. 
Kurtzman with the number RRL-Y-1 268 and indicated a~ " Mrak 75-Burkholdcr". 
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0tPODASCOP IS UNINUCLEA'rA 

var. wickerhainii Krcgcr-van Rij , var. nov. 

Haec varictas a varic tatc uninuclta/a diffcrt: L-Rhamnosum assimilatur, at non sucrosum, 
raflinosum ct inulinum. 

This variety is similar to var. uninucleata with the exception of the assimila tion of 
the following carbon compounds: 

Sucrose 
Raffinose 

Inulin 
L-Rhamnosc 

One stra in of this variety has been studied and this is the type stra in. It was re­
ceived from Or. C. P. Kurtzman with the number NRRL-Y-2181 , and it had been 
isolated from Dros:Jphila by Or. H. J. Pha ff. This strain has been deposited in the 
collection of the Centraalbureau voor Schimmelcultures at Baa rn; dried material of 
it is preserved in the Rijksherbarium at Lciden (L). 

DISCUSSION 

eparation of D. uninucleatu.r from the genus Dipodascus and its inclusion in a new 
genus Dipodascopsi.r seem amply justified. T he more important fea tures d istinguishing 
Dipodascopsi.r wzinucleala from species of Dipodascus arc: the absence of anhrospores, the 
ultrastructure of the septum and the lateral w::~ll, the method of gametangium for­
mation, and, in consequence, the position of the ascus, the forma tion of a second, 
third or fourth ascus within the first one, and the shape, size and ultrastructure of the 
ascosporcs. Perhaps of less importance arc the presence of a capsule on the cells and 
the starch reaction of the my eel ium . 

Development of a second ascus within the first one has never before been observed 
in Dipodascopsi.r. It resembles the proliferation of asci in Ascoidea (Brcfcld, 1891 ), but 
in this genus gamctangiogamy is ,absent. 

Examination of the strains of Dipodascopsis uninucleala with the methods used for 
yeasts reveals physiological differences among them. Therefore, two varieties are 
recognized differing in the a~imilat ion of four carbon compounds. The auxano­
graphic test proved to be suitable for showing these differences. 
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