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The gcnu~ Crepidotus in Europe is considered. After an examination of 550 collce1ions 
seven1ccn species and eigh1 varie1ies ore recognized. Two keys ore supplied; all taxa accept
ed ore typified. 

Morphological. ecological and chorological chamc1ers arc cri1ically cvalua1cd. De crip· 
tivc stotis1ies arc used for basidiospore size. An infrageneric classifica1ion is proposed based 
on phcnctic rela1ionships using differcn1 cluster methods. The new combinations C. calo
lepi.r var. sq11amulos1,s and C. cesatii var. subsplwerosporus arc inlroduced. The spore oma
memouon as seen in the scanning electron microscope provides 1hc best character for species 
dclimilntion and classification. 

INTRODUCTION 

Fries ( 1821 : 272) established Agaricus eries De rm illus tribus Crepido111s for more or 
less pleurotoid species wi th ferruginous or pale argillaceous spores and an ephemeral. 
fibrillose veil (!). H is fourteen species include such taxa as Paxillus arrorome111osus, 
Le11ti11el/11s v11/pi11us. Panel/us violaceo-fulvus and £1110/oma deplue11s which nowadays 
are placed in quite different genera and famil ies. Only three of Fries' species belong to the 
genu Crepidotus as conceived now. T his demonstrates the importance of microscopic 
characters, neglected by Fries, for the circumscription of species and genera. 

Staude ( 1857) raised the tribus Crepidorus to generic rank with C. mollis as the sole 
species. Hesler & Smith ( 1965) dealt with the history of the genus Crepido111s in more 
detail. 

In recent years several regional floras have been published, e.g. Ortega & Buendia 
( 1989) for Spain, Watling & Gregory ( 1989) for the British Isles and Norstein ( 1990) 
for Norway. None of these includes critical revisions of type collections. 

Pil.it (1948) provided the fi rst European monograph. Since then six new species have 
been described and new techniques and methods have been developed, e.g. the study of 
ultrastructures and numerical taxonomy, which allow a cri tical reassessment of the taxon
omy in this genus. 
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A. GENERAL PA RT 

I. MATERIAL AND METHODS 

The microscopic structures were mainly observed in dried material. Fragments of 
lamellae were mounted in Congo red, heated and examined in 5% KOH. The structure 
of the pi lei pell is was examined in I 0% ammonia or 5% KOH. The ornamentation and the 
colour of the spores were studied in 5% K OH. 

The spore sizes are given with an approximation of 0.5 µm; they are based on 20 spores 
measurements per collection. Spores measured were taken from lhe surface of the pileus. 
Q is the length-width ratio of spores. 

ror basidia and cystidia the arithmetic mean of the smallest and the l argest object per 
collection, with IO measurements in each case, is gi ven. Unusually extreme sizes are added 
in parentheses. The bar equals I µmin the SEM picrurcs, IO µm in the drawings of micro
scopic characters, and I cm in the drawings of fruit-bodies. 

Colours arc compared with Munsell Soil Colour Charts (abbreviated M) and named with 
Ridgway (1912) or with Komerup & Wanscher ( 1978. abbreviated K & W). 

The SEM investigations were carried out with a JEOL JSM-T 300 using accelerating 
voltages between 10 and 15 kV. Air-dried spores were coated with gold for 3 minutes. 
The nuclei were observed using OA PI staining and nuore 'cence or by staining with acc
tocarmine acid. 

M aterial from the following herbaria has been investigated: 8, B ERN. BRNM . C. G, 
GDAC. TB, K , L , L AU, M, NMLU, N Y, SOM, SZU, TAA. UPS. W. WAG-W. WU 
(abbreviations in accordance with I ndex Hcrbariorum), La Laguna (Tcncri fe), Lugano 
and from private hcrbaria: F. Bcllu, M. Bon. E. Chetelat, H . Engel, H. Hallgrims on, 
M . Josscrand. N. Luschka, J. Momand, J. Pronguc. A.fo. M. Reijnders, A. Runge, J.A. 
Schmitt, r. Tjallingii, W. Winterhoff. 

The nomenclature of mentioned vascular plants follows Ehrcndorfcr ( 1973). Pieces of 
wood were determined with Schwcingruber ( 1978). 

Collections marked with an asterisk (*) in the list of collect ions examined arc those in 
which the number of nuclei in mature spores has been counted (sec 2.6). 

2. NOTF-5 0 CHARACTERS 

2.1. Shape of fruit -body - Fig. I 
The frui t-bodies of all European Crepido111s species arc plcurotoid, i.e. when seen from 

above. semicircular. rounded Oabelliform. renifonn, more rarely spathuliform, when seen 
from the side piano-convex. applanate, convex. more rarely campanulatc. They arc dor
sally or laterally. more rarely centrally auachcd 10 the substratum. Fully developed, they 

reach 10- 30 ( 100) mm across. 
Some species have characteristic shapes: I) younger fru it-bodies are often unguiculate 

in the C. cesatii aggr. and in C. /111eo/11s; 2) old frui t-bodies arc often crenate at the margin 
and furrowed in C. variabilis and C. !tmdel!ii; 3) convex caps with a low umbo arc typical 
for C. mollis; 4) caps arc mostly spathuli form to Oabelliform in the terrestrial C. a111och-
1ho1111s and occa ionally in large fruit-bodies of C. applr,11a111s on logs. 
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opplonatus 

cesatii 

voriobilis 

Pig. I. Fruit-body shape~. 

The pileus surface of all species with the exception of the C. 1110/lis-group is tomentose 
10 felted. The degree in which this characteristic surface texture expresses itsel f may vary 
according to age, weather condition and probably type of habitat. While the central pan 
of the pileus surface becomes adpresscd-fcltcd to almost smooth, the pileus margin often 
remains distinctly tomentosc. Scales that can be observed macroscopically arc 10 be found 
in C. crocophyllus and C. calolepis. 

2.2. lamellae 
The shape and the spacing of the lamcllac is rather uniform: subventricosc. more rarely 

vcntricose. or arcuate, usually crowded, distant onl y in Crepidot11s cesarii. The young 
lamellae in all species observed were decurrcnt at first. Only after expansion of the cap 
they become adnexed or almost free. ln most species the lamellae arc white to very pallid 
at first, turning ochmccous-tawny, cinnamon, sayal-brown or snuff-brown with age. with 
pinkish tinges mainly in C. cesatii and occasionally in C. variabilis and C. epibry11s. Aber
rant arc C. roseoommus and C. ci1111abari1111s with orange-pink or salmon-red. C. croco
phyll11s and C. ehre11do,feri wi th pale orange to cinnamon. and C. samb11ci sensu Orton 
with yellow lamellae; in C. l111eol11s they arc only very pale yellowish. 



4 PERSOONIA - Vol. 16. Part I. 1995 

In all species the edge of the lamellac is finely fimbriatc, noccosc only in very young 
stages, becoming even. In Crepidotus ci1111abari1111s it is strikingly red because of the pres
ence of cystidia with coloured contents. 

2.3. Fruit-body deve/opmellf - Figs. 26. 28 
I n many collections early stages of the fruit-body development are to be seen. They all 

show the same slipitocarpous development. However, the earliest stages of tissue differ
entiation have not been observed, therefore an arrangement in Reijndcrs' classification 
( 1963) must remain tentative. Primordia can be seen as small, hemispherical warts on the 
surface of the substratum without any extended basal mycclium. Very early centrally stipi
tate fruit-bodies develop a strongly involute pileus densely covered with erect hyphae (see 
Figs. 25, 27). Plate no. 321 in Sowerby ( 1803) illustrates this development stage. No 
velum was observed. The stipe consists of a densely packed trama with parallel hyphae. 
At about the height of 1-2 mm the slipe stops growing, the pileus develops excentrically 
away from the substratum. The stipe is soon hidden by the young lamellae and the neshy 
parts of the cap; in mature stages of development it is normally obliterated. 

The Crepidotus mollis-group and sometimes C. app/ana111s develop short and thick 
stipes: the stipe grows longer than in the other species, becomes thicker and coalesces 
with part of the pilcus, but remains visible only from below. 

2.4. Basidiospores - Figs. 2- 25 
Characters of the spores are taxonomically the most important ones in the genus Crepi

doflls. I agree wi th Hesler & Smith ( 1965) that spore shape and ornamentation arc of 
prime importance and that spore size is a diagnostic feature mainly used at species level. 
lmportant is also the colour of the spore deposit and of the spore wall under the light 
microscope. A difficulty in establishing spore deposit colour i s that a good spore deposit 
is not always readily obtained and that the colour changes with age in the herbarium, which 
hampers a synoptical comparison of various collections at the same time. As difference 
between many species are modest - but probably very constant - the practical use of u,is 
character in identification work is negligible. Under the light microscope three categories 
may be discerned (Norstcin, 1990): spore wall faintly, moderately and strongly coloured. 

The colour of the spore print once played an important role at generic level. Patoui llard 
( 1887) separated Crepidorus with ochraceous to rust-brown spores from the genus Doch
miopus, with C. variabilis as type, on account of its pink spores. Pilat ( 1948) rejected this 
separation on generic level, added Ille pinkish colour of young lamellae and a verruculose 
or echinulate spore omamentaLion as further characters of D0cl1miop11s reduced to sub
generic rank. Hesler & Smith ( 1965) finally characterized their enlarged subgenus Doclz
miopus by the shape of the spores and the presence of clamp-connections. Pinkish or 
reddish colours do not play a part in their definition of subgenus D0ch111iop11s. Kuhner 
( t 980) agrees with the rejection of spore colours as the decisive charac1er for Doch
miopus. 

Under the light microscope the spores of several species, especially in section Doch
miopus show granular refractive contents, which are mis ing in subgenus Crepidorus, 
but usually also in C. m11ocl1rho1ws and C. epibryus belonging 10 subgenus Doclzmiopus. 
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Fig,. 2-7 SEM pic1urcs of ~pore~. - 2. Crt'pitln111.t mn/li.v {coll. 89/135 BERN). - 3. C. ,alulepis var. 
Iq11a11111/os11s {coll. 89/9. BERN). - 4. C. t1lllt1'l1tli111111s (coll. 88/485. RERN). - .5. C. 1•pihry1H {coll. 
90/ 4. DERN). - 6. C. 1·crm111s (coll. Lugano). 7. C. ~·ers11111s (detail). 
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Figs. 8-13. SEM p1c1urcs of spores. - 8. CrepidflttH l1111dcllii (coll. 88/462. BERN). 9. C. ltmtlrllii 
(detail). - I 0. C. luteolu.v (coll. 5144. WAG-W). - 11. C. .rnln·ermcispnru.t (coll. 13810. G). - 12. C. 1·0· 

riabilis (coll. ECll 2 1. BERN). - 13. C. mriabilis (dc1:11I) 
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Figs. 14 - 19. SEM pictures of spore~. - 14. Crrpidn111s ci11110bar11111s (coll. 960.110-176. 1.). - 15. C. ro 
H!nnma111r (type). 16. C. carpntic11s (coll . herb. Bon). - 17. C. carpaticm (dc1ail). - 18. C. 111acedo11,c11s 
(cull ZT 63/230). - 19. C. appla11a111s (coll. 13806. G). 
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Figs. 20- 25. SEM pictures of spore~. - 20. Cr('pido111r crocnphyllm (coll. 313035. BRNM). - 21. C. 
crocophy/111s (detail). - 22. C. t•hre11durferi (type). - 23. C. ce.m1ii vnr . . ,11bspliol'ro.tpt1ru.t (coll. 89/240. 
BERN). - 24. C. cesmii var. cno1ii (coll. 18 76/11). - 25. C. c:esmii vnr. cermii (detn1l). 
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Figs. 26 3 i. Anatomical details. 26. Young fruit-body of CrepidnttH calnlepi, (coll. TAA no. 7241).l): 
diameter of the pileus: 0.8 mm. - 27. Gclnrinous layer in younger fruit-bodic~ of C. rnlolt'pi.r (coll TAA 
no. 72404). - 28. Young fruit-body of C. /111e'1/11s (coll. BERN 89/243). 29. Pileus of C ce,atii var. 
cesatii (coll . BERN 87/274) with distinct subpellis. - 30. Old hymenophornl tramn of C. t'J1ibry11., (coll. 
Lugano 3178). - 3 1. Lnmellae of C. a111nc/11ho1111r (coll. Tjnllingii). 



10 PERSOONIA - Vol. 16. P:trt I. 1995 

At the level of SEM analyses. the spore surface reveals the most striking variation of 
ornamentation types within the agarics. SEM pictures of Crepidotus have been published 
by Pegler & Young ( 1972), Clemenc;on ( 1977), Strid ( 1975). Bigelow ( 1980). Luther 
& Redhead ( 1981) and Moreno ct al. ( 1984). All data published by these authors refute 
Singer's hypothesis (1947) of the heterogeneous spore wall showing immersed short and 
thin columns (see especially Clcmcn9on, 1977). 

The only published TEM pictures known are of Crepidot1is cesatii and C. app/a11a111s 
(Pegler & Young, 1972; Clcmen9on, 1977). The eusporium. i.e. the inner tegument of 
the spore wall. is composed of a thick coriotunica: a pure corium is absent. The myxo
sporium, i.e. the outer layer of the spore wall. is composed of a heterogeneous cpitunica. 
which contributes to the ornamentation of the spores. The spine in Crepidotus cesatii arc 
hollow. Clemen'ron (1977) discusses the relationships in ullrastructural details between 
Crepido111s and the Cor1i11ariaceae. According to this author the arrangement of the spore 
wall layers resembles Tubaria more than Cortinarius, but affinities to Corti11arills exist. 
e.g. in the presence of a ccrostratum. The mo t important differences are 10 be found in 
the fi ne layers of the cpitunica: hollow pines arc unknown in Corti11ari11S and the podo
stratum, present in Cortinarius, is absent in Crepido111s. 

The ornamentation of European species of Crepidot11s may be classified in five cate
gories. The height of the ornamentations always measures less than I µm, which is at the 
boundary of perceptibility with the light microscope. 

(i) Spores smooth 
Under the light microscope as well as in SEM the spores are completely smooth: C. 

a11tochtho11us, C. mollis, C. calolepis, C. epibryus. 
The SEM pictures published by Pegler & Young ( 1972) display a minutely warty surf

ace in C. mol/is . I interpret this as an artefact due to electric charges during pretreatment. 
In SEM analyses C. moll is and C. calolepis often reveal a small apical depression (sec 

arrow in Fig. 2) which may be interpreted as an apical thinning of the spore wall. Yet 
neither a truncate spore apex nor an apical thinning is visible under the light microscope. 

(ii) Spores rugulose-verruculose 
The spore ornamentation consists of low ridges and warts, which may be connuent, 

fonning at times a rudimentary net with an irregular pattern. Under the light microscope 
the spore surface is seen as spotted-granulated. 

Ornamentation up to 0.5 µm: C. subverr11cisporus. 
Ornamentation 0.2-0.35 µm: C. lureol11s, C. lwufellii. 
Ornamentation 0.1- 0.25 µm: C. /1111dellii. 

(iii) Spores verruculosc 
The spore wall fonns isolated wans. In type I these warts are isolated hemispherical in 

side view and round when seen from above. In type 2 these warts are irregular in all views. 
often consisting of 2-3 confluent warts and at times decorated by mall outgrowths. 
Under the light microscope the spores appear punctatc; it is therefore not possible to dis
tinguish between these verruculosc types and the baculate type of ornamentation. 

Ornamentation 0.2- 0.4 µm. vcrruculose, type I: C. variabilis, C. ci1111abari1111s. 
Ornamentation 0.2-0.4 µm , verruculose, type 2: C. carpaticus, C. roseoomaws, C. 

macedonicus. 
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(iv) Spores baculate 
The spore wall fonns truncate, rod-shaped wans or cyl indri cal processes which arc 

round as seen from above and which under the l ight microscope are hardly visible in opti
cal section. otherwise the spores appear punctate with thick spore walls. 

Ornamentation 0.3- 0.8 µm: C. app/a11atus, C. crocop/ry/111s, C. ehrendo,feri. 

(v) Spores echinulate 
The ornamentation consists of isolated spines. Under the light microscope these spines 

arc readily seen in optical . ection. The surface of the spores appears punctalc. 
Ornamentation 0.3-0.7 µm: C. cesatii s. l. 

2.5. Basidia 
All European species exhibit four-spored basidia of the common nonnal cylindric type 

in agarics. In some collections two-spored basidia and four-spored basidia occur together. 
This always affects the variability of spore size and is interpreted as a result of disturbed 
fruit-body development (coldness, drought). 

In older fruit-bodies basidia with sterigmata arc often lacking. It seems that in those 
cases the sterigmata arc dissolved and the remnants of the basidia have changed their shape 
towards shon, broadly cylindrical to almost globosc elements. which stain deep red in 
Congo red or phloxine. Connected with this ageing process is a swelling of the hyphac in 
subhymcnium and hymenophoraJ trama. 

Basidia with thickened walls, so-called crassobasidia (Watling & Chandra, 1983) were 
observed only two times. 

2.6. Nuclei 
The nuclei in mature spores from at least two collections per species (marked with * in 

the list of collections examined) were counted after special treatment. For all species. two 
nuclei were found. These resulls are in accordance with those of K ilhner ( 1980). 

2.7. Cystidia 
TI1c lamclla edge of all species examined is completely steri le. i.e. chci locystidia arc al

ways present and basidia are ab ent. Only old damaged cxsiccata or old fruit-bodies may 
lack chcilocystidia (e. g. C. appla11atus, C. epibryus), in which case they have probably 
been rubbed off or disintegrated. 

No pleurocystidia have been observed in any European collection. 
Although the shape of the chcilocystidia within one species or even on the segment of 

one individual lamella edge varies considerably, there arc still characteristic patterns to be 
found (sec Table I). 

2.8. Trama 
The hymcnophoral trama of Crepidotus in general can be described as regular to sub

rcgular. Detailed studies. however. reveal rwo subtypes: one found exclusively in sub
genus Crepidotus. the other in subgenus Dochmiopus. I n the latter, the narrow. 2-4 µm 
wide, medium long, cylindrical hyphac first run parallel fonning at the time of spore mat
uration bundles of slightly undulating hyphac, which later panially swell up to 30 µm and 
branch during the ageing process. These swollen clements (see Fig. 3) have rounded tips 
and arc often somewhat constricted. 
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Table I. Paucms of shapes of cheilocystidia. 

logenifonn. 
narrowly ulrifonn 

11101/is 
CXJlolepis 
awoc/11/iorms 
subvernicisponis 
cinnabarimu 

/111,dellii 

cesatii 
variabilis 
carpaticus 
roseoomatus 
macedonims 

clavatc 

(lpp/an(l/11.$ 
a11ux:h1hon11s 

ap11lananu 
crocophyll1u 

cylindrical. 
Ocxuous 

VUSUIIIS 

appltuia111s 

luteoltLf 
ehre,rdc,feri 

/111eol11s 

fusoid whip-like 

ciru1abarinus 

epibryus 

1n subgenus Crepido1us the hyphae are from the beginning short-celled and distinctly 
wider. Often a well differentiated gelatinous subhymenium develops (sec Fig. 26), which 
is thickest near the lamella edge. An excellent description of the trama of subgenus Crepi
dows is given by Singer (1973: 447). 

In the pileus trama the same two types exist subgenus Crepid0111s has its characteristic 
gelatinous layer with thin hyphae loosely embedded in a hyalinc gelatinous mass. The in
ferior part of the pilcus trama consists of short-celled, branched hyphae which arc like a 
j igsaw puzzle. In all other groups the pileus trama is composed of one single type without 
special differentiations. In some collections the uppermost layer may consist of more dense
ly packed hyphae (sec Fig. 28). The taxonomic importance of that character is doubtful 
and is not used for species delimitation. 

Some species of Crepidotus exhibit refractive vascular hyphac in the pell is and the upper
most layers of the pileitrama. 

2.9. Pileipellis 
Two main types exist, i.e. a s imple cutjs in subtypes and a trichoderm. Each of these 

two types can be divided into two subtypes: the cutis with (e.g. Crepidows calolepis) or 
without distinct quamules (e.g. C. mollis) and the trichoderm in a subtype with more 
or less differentiated terminal cells (e.g. C. subverrucisporus) and a subtype with loose
ly interwoven, narrowly cylindrical hyphae without differentiated terminal cells (e.g. 
C. variabilis). Pilcocystidia more or less in the shape of cheilocystidia are present in 
Crepido111s app/a11a1us and C. cim1abari11us. In subgenus Dochmiopus a trichodem1 is 
characteristic, however, a fu lly developed trichoderm may be found only in very young 
specimens or at the margin in older carpophores, because the pileipellis turns into a cutis 
in transit ional stages. In many species of subgenus Dochmiopus the pileipcllis hyphae 
may be coiled in various degrees. ln opposition to Hesler & Smith ( 1965) but in accor
dance with Norstein ( 1990) I do not believe in the reliability of that character for taxo-
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nomic purposes, because intermediate forms arc very frequent. In most fully developed 
fruit-bodies with an in1act not yet eroded pileus surface, such coi led hyphac can be found 
at the margin. At the point of auachment of the fruit -body. however, the hyphac arc al
ways very straight and most often arranged in bundles, forming a rather tiff, strigose 
tomcntum. 

2. JO. Pigments 
Nothing is known about the chemical compounds of the various red, yellow and brown 

pigments in Crepido111s. 
Mr. N. Arnold (Regensburg) kindly tried to analyse two small fragments of C. ci1111a

bari1111s with HPLC. The red pigments proved to be hardly soluble and instable in acid 
solutions. They show an intensive blue nuorescence at 366 nm. Thi. means that a clo c 
relationship of the C. ci1111abarir111s pigments with anthrachinons, styrylpyrons, tcrphenyl
quinons, and derivates of pulvinic acid can be excluded. After some days the dissolved 
soluble red pigments turned to yellow. 

3. ECOLOGY 

A ll Crepidot11s species arc probably saprophytes of wood or woody substrates, mainly 
of semi-decomposed twigs or bark of branches and stems, sometimes on culrns of herba
ceous plants. In all woody substrates signs of white rot were observed. In all cases studied 
no other lignicolous agaric was fruiting in the immediate vicinity during the fruiting period 
of the concerning species of Crepidows, nor were there more frui t-bodies of more than 
one Crepidot11s species present on the substrate. 

One species. Crepidotus aiaochrho1111s, fruits almost exclusively and a second, C. ver
s111ta, frequently on soil, most probably, however, always in connection wi th forest li tter 
or wood. Two other species (C. l11teolus, C. epibry11s) occur mainly on dead culms of 
phanerogams (Urrica, Rumex, Solidago, Gramineae, Eq11iset11111. among others). 

Table II gives a urvey of all registered substra tes. As several different substrates can 
be pre.sent in one collection, the number of substrates is higher than the number of collec
tions. 

About 70% of all collections occur on deciduous wood, 11 % on coniferous wood, 
11 % on culms of different phancrogams and 4% on mosses and l itter (of hardwood). Al
most each species can grow on hardwood, but several do not occur on coniferous wood. 
ln relation to their presence in European forests Salix, Fraxinus, and probably al so A/1111s 
are over-represented, indicating a habitat preference of many Crepidotus species for moist 
alluvial forests or montane ravine fore ts. 

Specific literature on the sociology of Crepidot11s species is sli ll very scarce. According 
to the few articles, Crepidot11s species never form the dominant clement in any European 
vegetation unit. Nevertheless, one mycosociological unit has been named after a Crepi
dot11s species: Crepidotus calolepis is described by Jahn ( 1966) as being the most impor
tant species of the Crepidotetum calolepidis, a saprophy tic association on decayed wood 
of Pop11/us tremu/a in Sweden. Out of four disLinct degradation stages, C. calolepis is the 
characteristic species of stage three, the optimal phase for basidiomycetes. 
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no. of coll. 

Pkeo 
Pi1111s 
conifers I 
Abies 

lit1er2 
soil 
mosscs3 
herbs4 

hordwood 1 

Fraxi11us 

Fogm 
Qul!fCltS 

A/,111s 
Salix 
Popu/iis 
Ulm11s 
lletulo 
Acer 

Corpim1s 

'/'ilia 
Robinia 
E11caly1>1t1S 
Fmnguln 

Uli!X 
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T3blc II. Substrotes of European species of Cr!!pido11is. 
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Various mycocoenological investigations give indications abou1 the most frequent and 
easi ly recognisable species: 

Crepido111s mollis is reported from a hygrophilous birchwood on peat (Be111/e1um 
pubescemis) in Poland (Bujakicwicz, 1986). from alluvial forests on calcareous grounds 
near Leipzig (Buch & Kreisel, 1957) and Colmar (Carbiener. 1981 ), from mesophilous 
beech forests (Merc11riali-Fagetum ) in Poland (Lisiewska, 1974) a well as from more 
dry, acidophilous oak-hornbeam forests (Galio-Carpinetum) near Munich (Einhellinger, 
1964) and near Geneva (Horak & Rollin, 1988). My own collections mainly origin from 
alluvial forest types. 
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(Table II continued) 

no. of coll. 

Ca.scanea 
Vib11m11111 
Snmb11c11s 
Cmtllegm 
PlattulllS 
Lo11iuro 
Cury/11.s 
Rosa 
Sarocl,amn11s 
Con111s 
Spiraea 
rope 
Vitis 
Pyrus 
R11lms 
Clemntis 
Pn11111s 
Berberis 

as es au me :ip er cp ca ti cc mo tu su va vc ci ms ma er ro vt 
t t 26 10 14 22 8 54 8 46 76 25 60 34 42 19 4 4 

deciduous trees and shrubs (contd): 

I 4 

3 

4 

t 

3 

5 

I 

2 

15 

1 > unidentified; 2) litter of deciduous trees (Fag11s. Q11erc11s. Castanea, among others); 3) Plagiom11i11m af· 
fine, H)1mw11 .fpe,· .. Rliy1i,lindelpl111s 1riq11e1er. and Pse11dosclemrmdiu111 p11ru111: 4> Urtica. Snlidago. R1m1ex. 
Fili111end11/n, Pnacene. 

ap = app/a11a111s var. appla11a111s. as= app/a11a111s var. s11bglobigera. au = a11cocl11ho1111s. ca= carpacic11s. 
cc= cesatii vnr. cesatii. ci = ci1111abari111,s. er= crocophyl/11s. es= cesacii var. subsphaerosporris. ep = epi
bry11.f, er= elire11dnrferi. ti = /111,dellii, tu = /11ceo/11.f, ma= 111acedo11ic11s. me = calolepis var. ca/olepis. mo 
= mnllis. ms= calolepis var. sq11a11111/o.rns. ro = m.reonmacus. su = .rnbverrucispnrus. va = variabilis var. 
mrinbili.f. ve = ver.mtus, vt = vnriabilis var. cricl,ocyscis. 

Crepido111s vnriabilis was observed in vegetation units which differ significan1ly in their 
ecological claims: mesophilous beech forests (Mercuriali-Fagewm, Melico-Fagetum ) in 
Poland (Lisiewska. 1963. 1974). moist alder forcsLc; (Carici e/011gatae-A/11etu111) in Ber
lin (Gerhardt, 1978). moist heathland (Amico-Genistetwn anglicae) in the Ne1herlands 
(Arnolds, 1982), acid oakwoods (Dicra110-Quercetu111, Querco-Be1ule1t1111 ) i n the Nether
lands (Jansen, 1984) and acid oak-hornbeam forests (Galio-Carpinetum) near Geneva 
(Horak & Rollin, 1988). 
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As opposed to Crepidorus variabilis which is obviously more frequently reported from 
woods on acid soils, C. cesarii var. cesatii prefers woods on more basic soils. Crepidorus 
cesatii is reported from alluvial forest in Alsace (Carbiener, 1981) and from a thermophil
ous beech fores, (Carici-Fagetum) in Switzerland (Brunner, 1987). Own observations 
confirm a coherence with Fagio11 and Alno-Padio11 associations, i.e beech forests and al
luvial forests. 

4. CBOROLOGY 

An accurate assessment of European or holarctic distribution pa1tems exhibited by 
fugitive organisms such as small agarics which need a time-consuming microscopic 
examination, will likely remain an impossible task still for many years. Nevertheless. 
thank to several regional floras published in recent years (Hallgrimsson, 1973; Ortega & 
Buendia, 1989: Watling & Gregory, 1989; Norstein, 1990; Senn-lrlet, 1992a) our knowl
edge on distribution patterns has increased. On the one hand northern boundaries of 
Crepidot11s species in Norway arc rather well known (Norstcin, 1990). Expeditions to 
Greenland gave further information on the few species which extend in subarctic and 
arctic areas (Senn-Trlet, 1992b). On the other hand the southern boundaries are imper
fectly known. While some infom1a1ion exists from the western mediterranean region 
including the Canary Islands (Malen~on & Bertault, 1975; Bailarcs-Baudet ct al., 1986; 
Ortega & Buendia, 1989). almost no records arc known from the eastern mediterranean 
region. 

Despite 1hese problems I have tentatively assigned the Crepidorus species treated to 
some general distribution types, based, however. exclusively on specimens examined by 
myself. The distribution types arc based on the north-south zonation proposed by Meusel 
et al. ( 1965) and mainly characterized by a temperature gradient. 

In addition to this gradient in latitude Meu el et al. ( 1965) distinguish a gradient in lon
gitude. This west-cast gradient in Europe, i.e. the degree of contincntality in the terminol
ogy of these authors, is mainly determined by precipitation. As almost all agarics need 
humid conditions to develop fruit-bodies, the presence of Crepidotus species in dry areas 
with cold winter mus1 be restricted to local habitats wi th more humid conditions which 
cannot find expression in diagrams of the macroclimate. Without a be1ter knowledge of 
Crepidows habitats in eastern Europe possible differences in distribution related 10 longi
tude gradients cannot be discussed. 

I) meridional - submeridional 
C. calolepis var. squamulosus 

2) meridional - submeridional - temperate 
C. calolepis var. calolepis 

3) meridional - submeridional - temperate - boreal 
C. variabilis var. variabilis, C. epibryus 

4) submeridional 
C. variabilis var. trichocysris, C. roseoomatlls, C. macedo11ic11s (single collec
tions!) 

5) submeridional - temperate 
C. appla11a111s var. appla11ams, C. app/anallls var. subglobigera, C. cesatii var. 
cesarii, C. ci1111abari1111s, C. crocophy((us, C. lweolus. C. mollis 
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6) submeridional - temperate - boreal 
C. subverrucisporus, C. hmdellii 

7) temperate 
C. a111ocl1tho1111s, C, carpoticus, C. ehrendo,feri 

8) temperate - borcal 
C. cesatii var. subsp/,aerospoms 

9) temperate - boreal - arctic 
C. versutus 

17 

The distribution areas of most European species of Crepidorus seem 10 be continu
ous. Exceptions arc C. carpaticus occurring at some isolated spots from Great Britain 
10 the Vosges (France), Alps (Switzerland) and Carpathcs (Ucrainia), C. cesatii var. 
subsphocrosporus with records from the borcal region and the montane zone of the tem
perate regions (Alps) and probably occurring el sewhere in spruce forests or plantations, 
and C. cololepis var. cololepis, which seems to have a genuine disjunct distribution: num
erous records prove the presence of a southern area in the mcditerrancan region and a 
northern one in Scandinavia and the Baltic. The isolated European localities of the very 
conspicuous C. ci111wbari1111s suggest introduction by man from North America. 

5. RESULTS OF STATISTICAL ANALYSES 

5.1. Descriptive statistics of basidiospore si,e 
As stated before the basidiospores exhibit the most important taxonomic characters in 

Crepidotus. In addition to lhe spore ornamentation lhc size and shape, the latter expressed 
wi th the length-width ratio Q, provide unique dimensions for each species. 

Based on a random sample of 20 measured spores per collection (usu~lly one fruit
body). the 95% population limits (p = sd x t; sd = standard deviation with population 
parameter 'n-1 ', 1 = tolerance l imit according to Wisscnschaftliche Tabcllen Geigy 1980) 
of the spore size can be calculated 10 gain some information about the range of each collec
tion and furthermore, by computing the limits with the mean values of each collection, about 
the total ity of the collections that arc grouped in one species (Table 01). Figs. 32 and 33 
visualize the frequency distribution of my measurements. 

On lhe strength of one parameter alone (spore length. width or volume) not all species 
can be separated. But combinations of at least two of these characters allow for an individ
ual characterization as can be seen in rig. 34. 

5.2. Special problems 
In species complexes, where several t.axa may be involved, a statistical approach seems 

uitable. In all case the spores arc concerned. 

5.2. I. Crepidorus mollis-group - Fig. 35; Table IV 
In European literature C. cololepis and its var. squomulosus have o ften been treated as 

varielics of C. mol/is. According to a widely accepted morphological species concept (see 
Kuyper, 1988) a good species dmers in at leasl two interindepcndent morphological char
acters. Spore size in combination with fcarurcs of the pileipcllis fulfil this claim. 
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Table Ill. Spore size measuremen1s. 

(Spore si.ze: range of calculalcd popula1ion limits. Maximum, minimum: absolule me.1suremen1s.) 

species Q =llw max. max. min. min. n./coll. 
spore size w w 

I. appla11arus var. appla11a11tS 
4.7- 6.5 X 4.4- 6.4 0.99- 1.11 6.9 6.2 4.5 4.0 298/14 

2. appl,ma111s var. sr,bglobigcra 
5.0- 7.( X 4.8- 6.8 1.00- 1.09 8.6 7.2 4.5 4.5 208/l 1 

3. a111och1ho111,s 
6.7- 9. J X 4.7- 6.0 1.33- 1.63 8.7 6. 1 6.8 4.7 240/ 13 

4. calolcpis var. calolcpis 
7.5- 10.3 X 5.4- 6.7 1.35- 1.59 12.5 7.2 7.0 5.0 403119 

5. calolcpis var. sq11amulos11s 
8.6- J l.5 X 6.5- 7.2 1.28- 1.66 11.3 8.0 8.0 6.0 79/4 

6. CtJrpalialS 

4.9- 6.6 X 4.1- 6.3 1.02- 1.18 6.5 6.0 4.5 4.0 62/4 
7. ces(IJii var. cesatii 

6.9- 8.6 X 5.7- 7.3 1.09- 1.30 8.9 7.7 7.0 5.6 1062/53 
8. ccsatii v:ir. :mbsphaernspoms 

6.6- 8.5 X 4.9- 6.6 1.19- 1.46 8.5 7.0 7.0 5.2 453/21 
9. ci11111lbori11w 

6. 7- 8.0 X 5.6- 6.1 1.16- 1.36 8.5 6.6 6.0 5.0 76/4 
I 0. crocophyllus 

6. 1-6.9 X 6.0-6.7 1.00- 1.04 8.0 7.5 5.4 5.4 188/8 
11 . elrrendorferi 

5.6- 7.2 X 5.5- 7. J 0.97- 1.07 7.0 7.0 5.5 5.5 20/1 
12. epibryus 

6.9- 9. J X 2.7- 3.2 2.32- 3.09 10.0 4.5 6.0 2.2 431/23 
13. lundellii 

6.5-9. J X 4.5-5.8 1.32- 1.7 1 11.0 7.0 5.4 3.7 990/50 
14. /u1eol11s 

8. J-9.9 X 4,2-5. J 1.79-2.07 11.0 5.8 6.9 3.6 1013/50 
15. macedonic11.1 

6.2-7.9 X 4.6- 5.8 1.20- 1.54 8.0 5.8 6.0 4.8 20/1 
16. mollis 

7.3-9.8 X 4.9- 6.3 1.40- 1.67 11.0 6.7 6.5 4.6 605/29 
17. roseooma111s 

5.8-7.8 X 3.9- 5.9 1.21 - 1.59 8.0 6.0 6.0 4.2 22/1 
18. s11bvermcispon,s 

7.7- 10.7 X 4.8- 6.6 1.38- 1.74 11.5 8.0 7.0 4.5 892/43 
19. variabi/is var. 1•nriabilis 

6.0- 6.8 X 3.0- 3.6 1.73- 2.14 8.1 4.3 5.2 2.5 614/30 
20. varinbilis var. trichocystis 

6.4 -8.8 X 3,4- 4,4 1.62-2.25 9.0 4.5 6.2 3.2 61/1 
2 1. vers1111,s 

9.5- 1 J.4 X 5.1- 5.9 1.76- 2.05 13.0 6.5 8.2 4.0 514/29 
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Fig. 32. Box- and Whisker-Plois for spore lengths. - Fig. 33. Box· and Whisker-Plo1s for spore widths. 
- The rec1angle (= box) for each species covers 1he middle 50% of the measuremen1s of the length of the 
spores. The horizontal line in the box indicn1cs the median value. The lenglh of the vcnical bars connects 
the absolute ( measured) minimum wilh maximum length. 
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Fig. 34. Senner diagram of the mean values of the length vs width of European Crepido111s species: the 
numbers refer to Table Ill. 
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C. cololepis var. cololepis 

Fig. 35. Crcpidmus mot/is-group: histogram of spore volumes. grouped according 10 presence or absence 
of scales (Crcpidoms mot/is vs Crepido111s cototepis) and width of pileipellis hyphac (Crepidows catotepis 
var. cototepis vs var. sq11omutos11s). 
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Tobie IV. Crepifloms mollis s. I.: Data on spore volumes. caleulated for 3ll ellipsoid. 

Spore volumes in µm3. sd = sumdard deviation. n = number of collections 

species mcnn d median m:IX. min. n 

C. 11101/is 134 17 137 175 102 29 
C. calolepis 

var. calolepis 174 31 167 242 129 19 
var. sq11a11111/o.ms 246 18 247 265 221 4 

Table V. Crepido111s appla11a111s s. l.: Data on spore volumes. 

Spore volume in µm3. sd = standard deviation. n = number of collections 

species mean sd median max. min. n 

C. app/a,1a11is 

var. app/a11a11is 85 14 82 109 64 16 
var. s11bglobigera 111 31 113 194 48 II 

C. crocophyl/11s 139 25 135 156 121 8 

Recently Norstein ( 1990) used descriptive and induc1jvc statistics in the C. mo/tis-group. 
He proved that collections with a scaly pi leus grow most frequently on Fraxi1111s whereas 
those with a glabrous pileus are more frequent on Populus. M oreover, the width of the 
spores is hlghly correlated with the scaliness of the pileus. 

In Fig. 35 a histogram displays the frequency distribution for spore sizes. expressed 
as the volume. grouped on the basis of independent morphological characters, viz. the 
presence or absence of scales on the pileus and the diameter of the hyphae of the scales. 
The scales are fonned by hyphae which are brown incrusted with intra- and extracellular 
pigments. It is obvious that three distinct groups exist. The Wilcoxon-Mann-Whitney test, 
which docs not require a normal djstribution of the data, as well as the t-test perfonnccl 
with values transfonncd into normal logarithms showed highly significant differences at a 
0.0 I level. 

5.2.2 Crepidotus applanarus-group- Fig. 36; Table V 
In the group of C. appla11a111s the differences in spore size are less obvious than in the 

C. mollis-group. Yet. a grouping of the spores (volumes) with regard 10 their substrate 
(hardwood versus coniferous wood) in Fig. 36 shows clear tendencies towards a smal l
spored taxon on hardwood and a large-spored taxon on coniferous wood. However, two 
collections from hardwood exhibit spore volumes which are almost double as large as the 
mean of the small-spored group. These collections arc omitLed in Table V as they may 
represent an undescribed taxon from Eastern Europe. Once more the Wilcoxon-Mann
Whitney test and the t-test, again perfonned with transfonncd values, proved the presence 
of two significantly different populations within C. app/a11at11s. 
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Fig. 36. Crepidotus applanatus s. I.: histogram or spore volumes according to substrate (upper half: hard
wood, lower half: coniferous wood) and squamulosc pilcus (Crtpidows applanaws vs C. crncopliyllus). 

n 
6 

II 

vor subsphoerosporus 

Fig. 37. Crepido111s cesatii s.l.: histogram of length/width-ratio (= Q) of collections with n known sub
strate (upper half: ha.rdwood. lower half: coniferous wood) . 

Crepidotus crocophyllus, a closely related species, has spore sizes which as seen a~ a 
population are distinctly and significantly larger than those of var. subglobigera. One sam 
pie, however, i.e. one collection may well have spores of which the sizes cannot be sepa
rated from those of a large-spored collcclion of var. subglobigera. But for identification 
C. crocophyllus is characterized by several other morphological characters (see below). 

5.2.3. Crepido111s cesatii-group - Fig. 37: Table VI 
Within the C. cesatii-group the spore s ize varies considerably, which probably indi

cates a genetic polymorphism. But a c lear correlation of spore volumes with other char
acters could not be found. 

However, pore shape expressed by means of the length-width ratio allows the distinc
tion oft wo populations: one on hardwood and one on coniferous wood. Norstein ( 1990) 
was the first to pay auenlion to this fact, whkh he was able to prove s tatis tically on the 
basis of Norwegian material. He even found a significant correlation with a morphological 
characte r, viz. the degree of coiling of the hyphae of the pi lei pell is. 

Table VI: Crepidows cesatii s.l.: dam on length-width ratio or spores. 

species 

on coniferous wood 
on ho.rd wood 

sd = standard deviation. n = number of collections 

mean 

1.311 
1.192 

sd 

0.05 1 
0.043 

median 

1.30 
1.13 

max. 

1.22 
1.12 

min. 

1.40 
1.27 

n 

19 
41 
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Fig. 38. Crepido111s l1111dt!llii: scatter diagram of basidiospore sizes (means per sample). I = C. /111,del/ii 
(type). 2 = C. .mbrilis (type). 3 = C. amygdalosportts (type). 4 = C. lu11dellii var . . mbgfobisporus (type). 

Fig. 37 illustrates 1he differences in spore shape between collec1ions from hardwood 
and from coniferous wood. S1atislical tcs1s (Wilcoxon-Mann-Whitney 1es1. t-1es1) under
line this observa1ion. However, I failed to prove a close correla1ion between spore hape 
and the presence or absence of coiled hyphae in the pileipcllis; I observed but a faint 1cn
dency to such a correlation. 

5.2.4. Crepidorus lundelfii-group - Fig. 38 
Wi1h C. amygdalosporus, C. subrilis and C. lundellii var. subglobispo rus 1axa arc 

described. 1ha1 in many respects come very close 10 C. ltmdellii var. ltmdellii. l n these 
cases spore size has often been con idered conclusive, but 1he original descrip1ions give 
the spore sizes as follows: 

C. l1111dellii 
C. l1111dellii var. subglobisporus 
C. amygdalosporus 
C. subrilis 

6.5- 8 X 4- 5 µm 
6- 7.5 X 4.5 µm 
7- 9 X 4.5 - 5 µm 
7- IO x 5- 6 µm 

In Fig. 38 the mean values of the lengths and widths of the sample of all collections 
of this species complex examined are displayed. From a statistical poin1 of view it is ob
vious tha1 ii is impossible to distinguish more than one popula1ion within the cluster of 
spots produced. In fact. even 1he four collections with the smallest spores. which stand 
somewhat isolated, cannot be scpara1ed on spore size alone. As in most Crepidot11s spe
cies a positive linear correlation between length and wid1h exists. 
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5.3. lrifrageneric c/assificatio11 

5.3. I. ltifrageneric classificatio11s proposed so far 
There are two valuable propositions for an infrageneric classification. viz. by Singer 

( 1947) and by Hesler & Smith ( 1965). 
Singer ( 1947) gave the following synopsis: 

Sect. Echinosporae Pilat ( 1929) - Spores ornamented. 
Subsect. Porpophorini Sing. ( 1947) - Clamp-connections present. 
Subsect. Aporpini Sing. (1947)- Clamp-connections absent. 

Sect. laevisporae Pilat ( 1929) - Spores smooth. 
Subsect. Fibulatini Sing. ( 1947) - Clamp-connections present. 
Subsect. Defibulatini Sing. (1947)- Clamp-connections absent. 

Also in the latest edition of his · Agaricales in Modern Taxonomy' (Singer, 1986) this 
classification is maintained, but in 1962 for nomenclatural reasons Singer changed section 
Laevisporae to section Crepidows. 

Hesler & Smith ( 1965) proposed a different classification, introducing the presence or 
absence of clamp-connections in combination with the shape of the spores as the most im
portant characters on subgeneric level. 

Subg. Crepidotus - Clamp-connections absent. 
Sect. Ci1111abari11i Hesler & Smith (I species also present in Europe). 
Sect. Tubariopsis Hesler & Smith ( I species also present in Europe). 
Sect. Stratosi Hesler & Smith - not in Europe. 
Sect. Parvuli Hesler & Smith - not in Europe. 
Sect. Crepidotus (9 species /2 in Europe). 
Sect. Versuti Hesler & Smith (4 species /2 in Europe). 

Subg. Sphaerula Hesler & Smith - Spores globose to subglobose, clamp-connections 
present. 

Sect. Nyssicolae (Sing.) Hesler & Smith - not in Europe 
Sect. Sphaerula ( 41 species/ 2 in Europe). 

Subscct. Sphaeruli ( 18 species/ I in Europe). 
Subseet. Colorantes Hesler & Smith - not in Europe. 
Subsect. Fulvofibrillosi Hesler & Smith (8 species/ I in Europe). 

Subg. Dochmiopus (Pat.) Pilat - Spores typically longer than broad. clamp-connec-
tions present. 

Sect. Cystidiosi Hesler & Smith (7 species /2 in Europe). 
Sect. F11/vidi Hesler & Smith - not in Europe. 
Sect. Phaseoli Hesler & Smith - not in Europe. 
Sect. Fusisporae Hesler & Smi th - not in Europe (but represented on Greenland, 

see Senn-lrlet 1992b). 
Sect. Betulae Hesler & Smith - (IO species/ I in Europe). 
Sect. D0ch111iop11s (Pat.) Pilat (3 species /2 in Europe). 
Sect. Crepidorellae Hesler & Smith (32 species/ 6 in Europe). 
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5.3.2. Plze11eric classification based 011 taxometrics 
Numerical taxonomy offers new methods of organizing data and obtaining from them 

a classification. which were unknown until the 1960's and gained much attention with 
the increasing use of computers. Aims and principles arc to be fount! in Sneath & Sokal 
( 1973). 

In order to arrive at a phenetic classification of Crepidotus with every character a priori 
equally weighted. the following characters for species separation were chosen for the data
matrix (OTU) in Table VD: 

a. Presence of clamp-conncctionss ( I = present, 0 = absent). 
b. Scales on the pileus ( I = present, 0 = absent). 
c. Gelatinous layer in the pileus ( I = present, 0 = absent). 
d. Lower part of pileitrama short-celled and interwoven (resembling a jig aw puz

zle) ( I = Lhis type of tissue present, 0 = Lhis type absent). 
C. Cap hygrophanous ( I ), sometimes hygrophanous ( 112) or not (0). 
f-h. Cap colour white (f), yellow or brownish (g), red (h), 112 = pigment not in all 

collections present. 
i- k. Spore shape globose, Q = 1.0-1.25 (i): ellipsoid. Q = 1.3- 2.0 U); cylindric, 

Q > 2.1 (k). 
1-o. Spore ornamentation absent (I), rugulose (m), baculatc/vcrruculose (n), cchin

ulatc (o). 
p . Coloration of spore wal I ( I = very weakly coloured, 0 = distinctly coloured). 

The analyses were computed using the statistical packages SYSTAT (Wilkinson, 1990) 
and a program written by H. Clcmenyon after Sneath & Sokal ( 1973). 

Tnble VII. Dnto-llll'ltrix for 15 European species of Crepidonis. 

a b C d e f g h j k m n 0 p 

applanams 0 0 0 I 0 0 I 0 0 0 0 I 0 0 
a111oclirlion11s I 0 0 0 I 0 0 0 I 0 0 0 0 0 
calolepis 0 I I I 0 0 0 0 I 0 I 0 0 0 0 
carporicus 0 0 0 0 112 0 0 0 0 0 I 0 0 
cesa1ii I 0 0 0 0 I 0 0 I 0 0 0 0 I 0 
ci 11nabari11us 0 0 0 0 0 0 0 I 0 0 0 0 I 0 0 
crocopliyllus I I 0 0 0 0 I 0 I 0 0 0 0 I 0 0 
epibryus 0 0 0 0 0 0 0 0 0 I 0 0 0 
luntlellii 0 0 0 0 112 0 0 0 0 0 0 I 
f111eo/11s I 0 0 0 0 I 0 0 I 0 I 0 0 0 
mo/fis 0 0 I I ''2 I 112 0 0 0 I 0 0 0 0 
rvse()()mallls 0 0 0 0 0 0 I 0 0 0 I 0 0 
s11b1·em1cisporus 0 0 0 0 112 0 0 0 0 I 0 0 0 
1•ariabi/is I 0 0 0 0 0 0 0 0 0 I 0 0 
ver.sttltls 0 0 0 0 0 0 0 0 0 0 0 
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Fig. 39. Ordination diagram from principle component analysis. The diogrnm shows the position of the 
species on the first two axes (factors). I = subvurucisporus. 2 = variol,ilis. 3 = lund<'llii. 4 = /wen/us. 
5 = cesotii. 6 = carpa1ic11s. 1 = 0111ocl11hon11s. 8 = applonows. 9 = ci1111obori1111s. 10 = roseooma111s. 11 = 
crocopltyllus. 12 = ,,e,s11111s. 13 = mollis. 14 = epibryus. 15 = ca/olepis. 

foigure 39. displaying an ordination diagram from principle component analysis. gives 
a good impression of a possible delimitation of three distinct groups within the genus Cre
pidorus. 

Fig . 40 and 4 1 display the two main phenogram types obtained by other methods. i.e. 
I -Pearson. Eucl idean, Gower, and Canberra as distance metrics and Average Linknge, 
Single Linkage. Complete L inkage, UPGMA (unweighted pair group method using arith· 
metic averages, see Sneath & Sokal, 1973), sums of squares as cluster algorithms. They 
all indicate the same important results as also Fig. 39: the genus can be divided into three 
main groups as the phenograms clearly display the following subdivisions: 

(i) the group with a gelatinous layer, and a short-celled trama: Crepidorus mollis-group 
(subgenus Crepidorus sensu Hesler & Smith); 

(ii) the group with ellipsoid, smooth or rugulose spores (subgenus Dochmiopus sensu 
Hesler & Smith); 

(iii) the group with globosc, baculate or cchinulate spores (subgenus Sphaem fa Hesler 
&Smith). 

Broadly outlined the phcnogram of Fig. 40 reflects the divisions proposed by Hesler & 
Smith ( 1965). I n detail, however, it reveals some important differences. While Hesler & 
Smith accentuate one single character - the missing clamp-connections - as the main rea
son for separating ubgenus Crepido111s. the phcnogram based on an overall similarity of 
chosen characters, distinguishes this subgenus on a combination of various characters. 
For the group around C. moffis at least two characters unique within the genus are ob
served: it is the gelatinous upper layer and the type of structure of the lower trama of the 
pileus. The other members of subgenus Crepidows sensu Hesler & Smith should there
fore be placed in other subgenera, which means that the absence or pre cncc of clamp
connections is not a very important character in Crepidows. 
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DISTANCES 

Fig. 40. Phcnogram of an Average Linkage clus:ering based on I-Pearson correlation coefficient for 
15 Crcpidnrm species . 
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The taxonomic imponance of clamp-connections has been discussed before. Horak 
( 1964) attaches no importance at all to this feature in Crepidotus. 

lmponant characters for an infragcneric classification of Crepidotus apparently are the 
shape and the ornamentation of the spores. Both Singer ( 1947) and Hesler & Smith ( 1965) 
used these characters but in different ways: Singer considered the character of the spore 
ornamentation as more imponant than the shape, whereas Hesler & Smil11 found the la11er 
character more imponant. 1n the phenograms presented here the subdivision is based on a 
combination of these characters. 

Analysing the differences in the various phenograms obtained, of which in Figs. 40 
and 41 two arc shown. one can observe that two species. i.e. Crepidotus variabilis and 
C. cesatii change thei r position within the three large groups. On the one hand these spe
cies arc attached in all UPGMA clustering to the group with C. lwulellii and C. luteolus, 
on the other hand they are put together with C. t1ppla11a111s and C. crocophyllus in Fig. 40 
using Pearson's correlation coefficient. I n other words the positions of these species arc 
weak and the fina l attachment co one group remains to a cenain degree a personal decision 
of the taxonomist, a<; at least two solutions arc supponed by numerical analyses. 

I conclude that, based on European species, the genus Crepidot11s is best devided into 
two subgenera, i.e. subgenus Crepidot11s and subgenus Dochmiop11s, and the latter sub
genus into two section (section Dochmiop11s and section Crepidotellae). Mainly judging 
from the literature, l am convinced that this infrageneric classification will hold out when 
extra-European species are taken into consideration and will tum out to have predictive 
value. 
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8 . SPECIAL PART 

C REPIDOTUS (Fr.: Fr.) Staude 

Agaricus tribus Crepidows Fr .. Sys1. mycol. I ( 1821) 272. - Crepidaws (Fr.) S1audc, Schwllmme 
Miucldcu1schl. 25 ( 1857) 71. - Lec101ype (Earle. 1909): Agaricus ma/lis Fr .. Sysl. mycol. I ( 1821) 
274. 

Plrialacybc P. Karsl.. Bidr. Kllnn. Finl. al. Fo lk 32 ( 1879) xxii, 415. - Lec101ype (Earle. 1909): 
Crepidmus epibryus (Fr.: Fr.) Quel. 

Dac/1miop11s Pat. Hymenomyc. Eur. (1887) 11 3. - Lec lOlype (Earle, 1909): Agaric11s ,·ariabilis 
Pers.: Fr. 

Ple11ra1el/11s Fayod, Ann. Sci. nal. (8 01.) VII, 9 ( 1889) 339. - Type: Pleurotel/us hyp11ophi/11s (Berk.) 
Fayod. 

Tremel/apsis Pal .. Enum. Champ. Guadeloupe ( 1903) 13. - Tremellastrum Clem .. Gen. Fungi ( 1909) 
105 (superfluous name change). - Type: Tremel/apsis 011til/arom Pal. 

Conchomyces Over. in Heyne. Bull. Jord. bol. Builenzorg Ill . 9 ( 1927) 19. - Type: Ca11clwmyces 
1•cm1cispoms Over. 

Etymology: krepis (Greek): slipper. ous (Greek): e-0r. 

Fruit-bodies pleurotoid, usually lignicolous, more rarely on dead plant debris (culms. 
leaves. liner) . mosses or on soil ; pileus white to coloured. fibrillose, tomcntosc or more 
or less glabrous; lamcllae radiating from a lateral or strongly eccentric point of attachment; 
spores in deposit brown, clay-colour, snuff-brown. cinnamon; spore wall single and thin 
or double and thick, smooth or ornamented and then the ornamentation consisting (I) very 
short rods, warts or spines or (2) structures caused by a wrinkling, rugulose to verru
culose exosporium, globose, subglobose or ellipsoid to elongate, without genn- pore; 
cheilocystidia present and often branched; pilcocystidia present in some species. Trama of 
the pilcus subrcgular, sometimes with a gelatinous layer. Hyphae of the pilcipellis either 
slightly or not at all differentiated, in species with a somewhat tomentosc pilcus mostly 
curved to coiled, or sharply differentiated and then repent and sometimes incrusted with 
brownish ring-like pigments; clamp-connections present or more rarely absent and in the 
latter case lacking from all tissues. Stipe only visible in young fruit -bodies, short and 
eccentric, lacking in older fruit-bodies and these sometimes forming a remarkable short 
and thick stump. Veil none. 

Some species. such as Cliropihts hobso11ii, Cheimonophyllum ca11didissim11m , and 
species of Pa11el/11s, Hohe11buehelia and Pleuroflamm11/a have often been mistaken for 
Crepidorus species. Of these only lhc representatives of the last genus have brown col 
oured spores. which. however, are fcrruginous-fulvous and distinctl y more strongly col 
oured than those in any Crepidorus. For further characters of lhe genus Pleuroflammula 
ee Horak ( 1978). The rest have hyal inc spores, when seen under the l ight microscope. 

Spores of Cliropilus arc recognized by their longitudinal ribs and arc angular in polar 
view. 

Crepidows hausrel/aris scnsu Pi lilt is not a member of the genus Crepido111s. It is much 
better placed in Simocybe on account of the colour of i ts spore print with distinct olivace
ous tints, the shape of the spores. the presence of a germ-pore and the structure of the 
pileipellis which is a turf of pilcocystidia and exudations. 
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KEY TO T HE EUROPEAN SPECTES 

(Note: excellent opticnl equipment is crucial for identification!) 

I a. All hyphae of fruit-body without clamp-connections . . . . . . . . . . . . . . . . . . . . . . 2 
b. All hyphae of fruit-body with clamp-connections . . . . . . . . . . . . . . . . . . . . . . . . . 6 

2a. Spores ornamented (sometimes very faintly; oil immersion!) . . . . . . . . . . . . . . . 3 
b. Spores absolutely smooth, never ornamented . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

3a. Spores globose to broadly ellipsoid (Q = 1.0- 1.3), minutely warty, punctatc under 
the light microscope, 6- 8 x 5.5-6.5 µm, with moderately coloured walls; fruit
body red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. C. ci1111abari1111s 

b. Spores ellipsoid to oblong-subcylindrical (Q = 1.6-2. 1 ), minutely rugulose to al
most smooth, 8.5-12 x 5-6.5 µm, with faintly coloured walls; fruit-body while 

17. C. vers11111s 
4a. Spores broadly ellipsoid to ellip oid (Q < 1.7), 7-10 x 5-7 µm, in side view often 

amygdaliform, with strongly coloured walls; trama of pileus with gelatinous layer; 
cheilocystidia narrowly uuifonn to cylindrical . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

b. Spores cylindrical, fusoid to pip-shaped (Q = 2.1-3.2), 6.5-9.5 x 2.5-3.5 µm. 
with weakly coloured walls; trarna of pilcus without gelatinous layer; cheilocystidia 
whip-like, filiform ...................................... 16. C. epibryus 

5a. Fruit-body with macroscopically recognizable fcrruginous scales; spores 7- 10 x 5- 7 
µm (Q = 1.3- 1.7) ....................................... 2. C. calolepis 

b. Fruit-body without macroscopically recognizable scales, cream, yellowish, pale 
brown; spores 7-10 x 5-6.5 µm (Q = 1.3-1.7) .................. I. C. mollis 

6a. Spores globose to broadly ellipsoid (mean Q < 1.35), echinulate. spiny or punctatc 
under the light microscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

b. Spores ellipsoid, in side view sometimes amygdaliform (mean Q > 1.4), never echin
ulate but verruculose or rugulosc, warty or smooth under the light microscope . . 13 

7a. Cheilocystidia with short finger-like protuberances, small, < 30 µm long . . . . . . 8 
b. Cheilocystidia without finger-like protuberances,> 30 µm long . . . . . . . . . . . . . 9 

8a. Spores 6-8 x 5-7 µm (Q = 1.2- 1.5), fruit-body pinkish red .. 7. C. roseoomar11s 
b. Spores 5-6.5 x 4.5-6 µm (Q = 1- 1.2), fruit-body while or yellow when young 

6. C. carparic11s 
9a. Spores 4.5-7.5 x 5- 7 µm , distinctly punctate-wany. baculate, moderately thick

walled; cheilocystidia never exclusively antler-like, mostly clavate or cylindrical, 
nexuous and often branched: lamellae never pink, crowded. . . . . . . . . . . . . . . . . I I 

b. Spores 6-9 x 4.5-7 .5 µm , minutely spiny, echioulate, or punctate-warty, rather thin
walled: cheilocystidia narrowly lagenifonn, rarely clavate, branched and often antler
like; larnellae sometimes pinkish. fairly crowded to distant . . . . . . . . . . . . . . . . . 10 

IOa. Spores 6-9 x 5.5-7.5 µm (Q = 1.1 -1.35), cchinulate: fru it-body< 30 mm. thin; 
young lamcllac often pinkish, subdistant to distant ............... 10. C. cesmii 

b. Spores 6-8 x 4 .5 - 6 µ m (Q = 1.25-1.5), punctate-warty; fruit-body> 30 mm, 
ne hy; lamcllac crowded, never pinkish ................... 9. C. macedonic11s 

11 a. Pileus densely covered with orange-ful vous scales, never distinctly hygrophanou 
4. C. crocophyllus 

b. Pilcus without scales. often distinctly hygrophanous . . . . . . . . . . . . . . . . . . . . . . 12 
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12a. Chcilocys1idia cylindrical. Ocxuous. oflen branched: pileipellis a true trichodenn; pi
lcus rounded Oabcllifonn. semicircular. light orange 10 melon-yellow; young lamcl-
lae pale orange ....................................... 5. C. ehrendorferi 

b. Cheilocystidia clava1e or lagenj form, never flexuous, very rarely mixed wilh some 
apically branched ones; pileipellis a cu1is with scauered clusters of pileocys1idia; 
pileus often spalhulifonn, cream 10 greyish brown; young lamellae cream 10 clay 

3. C. applanatus 
13a. Spores faintly rugulose or completely smooth; lamellae never pink . . . . . . . . . . . 14 

b. Spores dis1inc1Jy rugulose or verruculose; lamellae occasionally pinkish or yellow 
when young ........ ... .... .... ................ . ................. 15 

14a. Spores completely smooth, 7-9 x 5-6 µm (Q = 1.3-1.7), with strongly coloured. 
thick walls; fruit-body often fan-shaped, terrestrial ......... 15. C. autochtho1111s 

b. Spores fafotly rugulose, 6.5-9.5 x 4.5-6 µm (Q = 1.4- 1.7), with moderately 10 
faintly coloured walls; fruit-body semicircular, lignicolous . . . . . . . 12. C. /u11dellii 

15a. Spores ellipsoid 10 amygdaliforrn, rugulose. 7.5 - 10.5 x 5- 6.5 ~1m (Q = 1.4- 1.7); 
chcilocyslidia narrowly lagcnifonn . . . . . . . . . . . . . . . . . . 14. C. subverrucisporus 

b. Spores elongate to cylindrical (mean Q > 1.7): chcilocys1idia cylindrical, flexuous or 
clava1c, obpyriforrn. sometimes branched. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

16a. Spores subcylindrical, fusiforrn, 8- 10 x 4- 5 ~tm (Q = 1.8- 2.1 ); cheilocystidia nar
rowly cylindrical, nexuous, sometimes branched; fruit-body either fresh or dried 
lemon-yellow. rarely cream-white, margin rarely lobed ......... . 13. C. lureolus 

b. Spores cylindrical, 6- 9 x 3- 4.5 µm (Q = 1.6- 2.2): fru it-body white. margin often 
lobed to crcnate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 . C. variabi/is 

Cre pidotus subgenus Cre pidotus 

Type: C. mullis (Schacff.: Fr.) S1audc. 
Crepidotus subg. Celoct11is Pil61. Atl. Champ. Eur. 6 ( 1948) I I (no1 val.. no Lal.). 
Crepidorus sec1. Laevisporae Pih11. Hedwigia 69 ( 1929) 143. 
CrPpidowi subsecl. Defibulnti11i Sing .. Lillon I 3 ( I 947) 94. 

Spores smooth; trama of pileus made up of multi-branched, short-celled hyphac and a 
gelatinous layer; clamp-connections lacking. 

I. C rcpidotus mollis (Schacff.: Fr.) Staude - Fig. 42, Plate I a, b 

Agaricus 1110/lis Schaeff .. Fung. Ba var. Pal:11. nasc. 4 ( 1774) 49. - Agaricru moll is Schacff.: Fr .. 
Sys1. mycol. I ( I 821) 274. - Crepid11111s molli.r (Schacff.: Fr.) Staude. SchwHmme Mi11eldcu1schl. 25 
(1857) 71. - Du111i11us 1110/lis (Schaeff.: Fr.) J. Schroct.. Pilzc Schlcsicns (1889) 578. - Nco1ypc 
(designa1ed here): Nelherlands. prov. Noord·Holland. Vogelen:rong. 8.Xl.1954. on dead Populus. Maas 
Geesterami.r /0225 (L 954.292,024). 

Agaricus alvt!olus Lasch. Linn:tea 4 ( 1829) 547 (no 1ypc). - Crepid0111s alvt!ul11s (Lasch) P. Karst. 
Ryssl.. Finl. Skand. Halfbns H:msvamp. ( 1879) 414. 

Agaricus cl1i111a11opliil11.t B. & Br .. Ou1l. Brit Fungol. ( 1860) 164 (fide Pil:!1, 1948: 1ypc: K). 
Agnricit.r (Crt!pida111s) mlfsii B. & Br .. Ann. Mag. nm. Hist. 5 ( 1893) 12 (fide Pil:!1. 1948: lypc: K). 
Crepido111s alabamcnis Murr .. N. Amer. Fl. 10 ( 1917) 150 (lype: r-.'Y). 
Crepidm11sfraxi11icnla Murr .. N. Amer. Fl. 10 ( 191 7) 150(typc: NY). 
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Table vm. Main differences between the Laxa studied. 

aul cal car ces cin cro cpi ehr lun lu1 mac mol ros sub var ver 

app cf obc fh ad( bdf aef dh rg dfg gh oee dfh fg fgh ofg 

dcfg h (d) h g 

nut abc cg eg ode bde 3 deg e cd ch acf deg C C ae 

h(d) h g g h h (d) h h h 

cru obc obc bed ace bed abc abc abc cdc bdf abc abc obc cde 
dch dch cg g h dehg de dch h dcgh de ch 

cru' (d) ad bd aeg ( g dg g ace d g g ag 

h h h fgh h h 

ces odh bdh aeg df gh dg (g) ace d gh g ogh 
(d) fg 

cin abd deg odf adg adg adh cdc ah adg adg dg 

h h h fg h 

cro adc bh dg dgh bdg ood dh dg dgh adg 
gh h cfg 

epi adc ach ode 0 cfh ode ach ae eh 

g g 

chr gh d g ace d gh g adg 
gh h 

lun dh (h) ace dgh - h 3 

lut acd d d dh d ad 
cfh 

mac ace d h ah 
h 

mol adc QCC acf cf 
gh ' h 

ros dhg dg adg 
h 

sub h a 

var oh 

Characters: a = clamp-connecti ons. b = scales, c = gelatinous layer. d = pileus colour. e = smooth spores. 

f= pilcus hygrophanous. g = s~ globose to broadly eUipsoid (Q = 1-1.3). h = chcilocystidia branched. 

Species: app = appla11a1us. out = au1oclr1ham1s. cal = calolepis; ear= carpa1icus. ces = cesa1ii. cin = cin· 
nabari1111s. cro = crocoplryl/us. epi = epibryus. ehr = threndorferi, lun = /1mdellii. Jut = /111eolus; mnc = 

macedonicus. mol = 11101/is. ros = rnseooma111s. sub= subvtrnicisponis. var= mriabilis. vcr = versu111s. 
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Excluded. Crepidows 1110/lis vor. 11101/is sensu Hesler & Smith. N. Amer. Spec. Crepidotus ( 1965) 3 1. 
Selected icones. Sow .. Col. Figs. Engl. Fungi I ( 1797) pl. 98: Konr. & M .. le. sci. Fung: pl. 303. I . 
Selected description. Horak. Syn. Gen. Agar. ( 1968) 194. 

Pileus 3- 50(-80) mm, semicircular, rounded flabelliform, rcni form or spathuliform. 
young campanulate to ungulate, later convex to piano-convex, sometimes with low umbo 
around point of auachment. wi th inflexed margin, becoming straight and striatulate with 
age. hygrophanous only in very old fru it-bodies, smooth, glabrous or wi th scattered in
nate fibrils sometimes forming indistinct pale scales towards centre, at fi rst not vi cid. at 
maturity distinctly viscid. cream, pale orange-yellow, buff-yellow, ochraceous.-buff or 
pale honey (M 7.5 YR 4/4, 5/6-5/8. 10 YR 4/4, 516. 7/4- 7/8), at point o f attachment 
often whit ish cream, villose; in dried specimens surface wrinkled. Lamcllac L = 12-28. 
I = 1- 4, crowded, narrow. up to 4 mm broad, subventricose to linear, narrowly adnexed 
to free. whitish cream, chamois to nu ff-brown (M 7.5 Y R 5/6); edge even, sometimes 
paler. Stipe o ften none; sometimes present as an eccentric, short, white, tomentose, thick 
stump. Flesh moderately thick at point of attachment. elastic, olive-buff, cream; gelatinous 
layer in the upper part thin to rather thick, ratio to the non-gelatinous layer from I : I to 
I : 13; taste mi ld or bi ttcrish, odour none. Spore print snuff-brown (M 7.5 YR 4/ 4). 

c c=ffe~t-. 
~ 

~ cm 

Fig. 42. Crepidotu.t mollis: fru it-body. pileitrama. chcilocystidio. basid1a. spores. 
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Spores 7-10 x 5-6.5 µm. Q = 1.3-1.7, mean volume 134 µm3, ellipsoid, slightly in
equi lateral in side view, smooth; walls strongly coloured, thick . Basidia 18-30 x 6-9 
µm, four-spored, clampless. Chei locystidia 22- 55(- 74) x 4-10 µm, narrowly utrifom1, 
lagcniform, cylindrical , hymenial and tmmal. Pileipcllis a cu tis of radially arranged, 4-10 
µm wide, sometimes minutely incrusted hyphae; terminal cells undifferentiated. Pileitrama 
of short-celled, multibranched, hyalinc, 6-1 4 µm wide hyphac; gelatinous layer of 3-5 
µm wide, fi li fonn hyphae, 200-400 µm wide. Pigment absent. Clamp-connections absent 
from all tissues. 

Habitat & Distribution - On logs or trunks of various hardwood or in cracks of Ii ving 
frondosc trees (Fraxi11 11s, Fogus). rarely on worked wood, from die lowlands up to the 
montane zone (uppermost record 1030 m). Widespread and frequent. June- December. 

Collections exnmined. AUSTRIA: Niedcrl)stcrreich. Kranichbcrg. Syhmluckc. 9 Dec. 1977. Pnssa11u 
(W 06244): Hainburg. 4 Mny 1980. Hm1skned11 (WU 0235). - BULGARIA: Silistra. Alfot:ir. Kora-ku1.. 
12 Nov. 1951. llinkova (SOM 344). - ES'TONIA: Tallinn. 21 Aug. 1989, Sc1111-lrlet 891135 ( AER ). -
FRANCE: dpt M aine-et-Loire. Chaudefond. Loyon. 25 Mny 1980. Momand 801581 (herb. Momnnd): dpl 
Pas-de-Cnlais. Forst de Guines. 13 Oct. 1991. St'nn-lrlt't 91/216 (BERN): Bois de Boulogne. 15 Oc1. 
1991, Scnn-lrlt't 911229 (BERN). - GERMANY: Badcn-\Vllmcmbcrg. Fricdrichshafcn. 19 Aug. 1970. 
Wintcrlroff(hcrb. Wintcrhofl). - GREAT BRITAIN: Englnnd, Clnmon hca1h, Surrey, 18 Oc1. 1953. Decl,c
rnin (L). - JUGOSLAVIA: Neuhaus, Aug. 1937, Porscli 8169 (W). - NETIIF.RL.ANDS: prov. Noord-Hol -
1:ind. Vogclenz:mg, 8 Nov. 1954. Maas Gustt'ram,s 10225 (L): prov. Utrcchl. Linschoten. 15 Nov. 195 I. 
van der Voo (L ). - LICHTENSTEIN: Balicrs. May 1989. Prong11l 893J (herb. Pronguc). - SWITZER
LAND: Kt. 8cm. bci Bem. Oct. 1849, Tmg (BER ): Bem-Bremganenwald. 19 Dec. 1982. lrlct801352 
(BERN); Bern-D!lhlhOlzli. 13 June 1982, /r/et 82132 (BERN): Bremgancn. Oct. 1853. Fischer (BERN). 
Thun. an dcrZulg. June 1850. Trog (BERN): Bricn1.. Birchetal. 25 Sept. 1991. Sc1111-lrlt't 91//49(8ERN): 
Brieni. Giessbach. 21 June 1992. Senn-Ir/et 92157 (BERN): ct. Jum: Dcvclier. Lo Vache. 28 Scp1. 1989. 
Sen11-lrle1 891200, 891195• (BERN): Kl. Luzcrn: Horw. Birrcggwold. 12 Sept. 1976. Riclioz 1209-76-R 
(NM LU): Sins. 10 June 1973. 80cl,lcr 1006·73-8A9 (NMLU); Haste. S3ndboden. 30 Sept. 1988. Se1111-
Jrlet 88142/ (BER ); Kt. Schwyz: Stcinen. 2 Oct. 1991. Senn· lrlt't 9/1165 (BERN); ct Youd, Lausanne. 
Srnde de Vidy. 15 Nov. 1972. ClemenfOn 721127 (LAU): Kl. S1. Gallen. Quinlcn. 29 June 1988. 80clrlu 
2006-88-803 (NM LU): etc Ticino. Somco. 17 Scpl. 1989. Se1111-lrlet 891176 (BERN): Dalpe. 20 Aug. 
1981. Ril-a (Lugano 1778): Meride. Murgala. 3 Oct. 1981. u,cclii11i (Lugano 1958). 

D ue to its gelatinous layer, which makes the whole frui t-body elastic, Crepidorus 11101/is 
is easily ident ified. It seems to be the only species fruiting in cracks of living trees and 
therefore probably has parasitic capacities. 

There exist forms with some coloured innate fibrils or even scale-like fibrils, which 
may be confounded with Crepidows calolepis. In such cases the spore forms have to be 
examined carefully, C. 11101/is is characterized by narrower spores and hyphae of the pilei
pcllis which arc never heavily incrusted. 

2. Crepidotus calolepis (Fr.) P. Karst. - Fig. 43 

Agaric11s calo/epis Fr .. Ofvcrs. K. Vc1ensk.-Akad. Fl)rh. 30 (5) (1873) 5. - Crepida111.r ca/olepi:r (Fr.) 
P. K:irsi. in Bidr. K!lnn. Fin l. al. Folk 32 (1879) 4 14. - Crepidows mollis var. calalepis (Fr.) Pil6t. 
Ac1a M us. n:ll. Prag. 28 ( 1940) 74. - Crepidor11s molli.r subsp. calolt'pis (Fr.) Norstcin. Syn. Fung. 2 
( 1990)67. 

Crcpidot11s f11 fvo1omt'nto111s Peck. Annu. Rep. N. Y. S1a1c Mus. nal. His1. 26 (1874) 57 (fide Singer 
1947. type: NY). 

Crcpido111s calolt'pidoidu Murr .. Mycologin 5 ( 1917) 30 (1ypc: NY). 
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KEY TO THE VARIETIES 

la. Spores 7- 10 µm long, scalc-fonning hyphae up to 15 µm wide .... a. var. calolepis 
b. Spores larger, 8-12 µm long, scale-fonning hyphae up 10 22 µm wide 

b. var. sq11a11111losus 

2a. Crepidotus calolepis var. calolepis 

Agaricus calnlepis Fr. - Crepidorus calulepis (Fr.) P. Knrs1. - Ncotype (des ignated here): Estonia, 
Kothln-Jiirve. in deciduous forest on bark. 5. Vll l.1961. Ka/amees (T AA 72403. isotype: L). 

Misapplied name. Cri!pillottts mollis (Fr.) Staude var. 1110/lis sensu Hesler & Smith, 1965. 
Selecred icnnes. Fries, le. sci. Hymcnomyc. 2 ( 1878) pl. 129. fig. 4: Ryman & Holm5sen. Svampar 

(1984) 468. 

Pileus 16- 55(- 100) mm. semicircular, renirorm, orbicular, rounded Oabelliform. 
young campanulatc, later convex 10 piano-convex, with margin ini tially distinctly in
flexed , sessile, mostly laterally auached. on sordid or pallid ground densely 1omentose at 
fi rst. later apprcsscd fibrillose-scaly, with tomentum and the scales sayal-brown, ochra
ceous-fcrruginous, ochraceous-tawny (M 5 YR 4/6, 5/8, JO YR 5/6-5/8), later pig
mented layer often partly wa hed off and the pileus becoming hygrophanous, sticky and 
pale ochmceous 10 light ochraceous-tawny; at point of auachment sometimes tomen1osc
villose, white to cream. Lamcllae L = 14- 18, I= 2- 3. fairly crowded, narrow, up to 
3 mm wide, arcuate to subven1ricose, narrowly adnexed, cream, light buff, light ochra
ceous-buff to cinnamon; edge minutely fimbriate, whitish, la ter even. Stipe only rec
ognizable in very young fruit-bodies, cenmll at first later ccccn1ric, lateral and reduced. 
Flesh modcra1ely thick below point of attachment, elastic. cream 10 olive-buff; gelatinous 

l 
Fig. 43. Crepido111s cololepis: fruit-bodies. pileipellis. cheilocystidia, basidia, ~pores. 
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layer narrow to broad, occupying 1/4 to 1/10 of the pileus-trama; taste mild or biuerish: 
odour none. 1n dried specimen pigmented scales remaining clearly recognizable. 

Spores 7.5- 10 x 5- 7 µm, Q = 1.3- 1.7, mean volume 173 µm 3 ellipsoid, sligh1ly in
aequilateral to amygdali forrn in side view, smooth, strongly coloured, walls moderately 
thick. Basidia 22- 37 x 6- 10 µm , four-spored, rarely mixed with two-spored, clamplcss. 
Chcilocystidia (26- )32-52(-76) x 5- 8 µm, eylindricaJ, narrowly utriforrn, lageni fonn, 
rarely clavate and septate, hyaline, arising from trama as well as from hymenium. Pilei
pellis a cutis of radially arranged, 3-5 µm wide hyphae. Scales forrned by bundles of 
6 - 14 µm wide hyphae composed of botuliforrn short cells: terrninal cells often slightly 
thick-walled, undifferentiated. Oleiferous hyphae sometimes present in upper pileitrama. 
Pigment brown, inerusting scale-forming cells of pileipellis. Clamp-connections absent 
from all tissues. 

Habitat & Dis1ribution - On hardwood, mainly Populus (Norstein, 1990) in borcal 
Europe, southwards aJready very rare in Denmark (J. Lange. 1938). on hardwood of var
ious kinds in the mcditerrancan region, lacking (or very rare?) in temperate Europe. Fre
quent in greater parts of ils area of dislribution. June-February. 

Collections e:wmined. Es1'0NIA: Haapsalu. Rcscrv. Ma1salu. 4 Aug. 1979. Ka/amets (TAA 120729); 
Valga. Lullemae, 24 Aug. 1982. Veldre (TAA 144861 ); Harju, L4hcmon Notional Park, 18 Oct. 1975. 
Kalamees (TAA 94708). 22 Aug. 1989. Senn-Ir/et 891136 (BERN), 18 Oct 1975, Ka/amees (TAA 
94708): P11rnu: Surju. 27 Aug. 1989. Kol/om (TM 127668): Rakvere. Maosikarn, 12 Aug. 1958. Kolo
mees (TAA 71000): neotype (designated here): Kolhla-J1irvc, in deciduous forest on bark, 5 Aug. 1961. 
Kolamees (TAA 72403) - PoRTUGAL: June 1964 (K). - SPAIN: Cuenca, Mnrch 1975. Moreno 478 
(GDAC); Islas Cann.rins. Gomern. Meseta Vollehermoto. Feb. 1982. B(lliares 1998 (herb. L4 Lnguno). -
SWEDEN: Upplnnd: Rnsbo. Grlln. 31 July 1990. Gahm: 90-30 (BERN). 

ALGERIA: 25 Nov. 1932. Kiih11u (G 18444). - MAROCCO: Volubilis. 27 Nov. 1989. Ha11sknecht 
(WU-S/1925). 

CANADA: prov. Alberta. Banff. 26 July 1990, Senn-Ir/et 901151. 901154 (BC:RN): prov. British 
Columbia, 'l!ohk. 5 Sept. 1989. Velli11ga (L 984.303-073•). - USA: California, San M:ueo Co .. San 
Francisco watershed. 22 Dec. 1963. Thiers 11188 (NY as C. f11/vo10111e111n.m.r): Maine. Piscnu1quis Co. 
Boarstone Camp, 12- 14 Scpl. 1905. M11rrill 246 (NY): Massnchuscns. Arlington. 5 Oct. 1907. Pig11et 
(K. Reliquiae Farlowiana no. 319 as C. f11/votomen1os11s Peck): Michigan. Mount Morency, 4 Aug. 
1967. Cllmenfon 670804 (LAU). Pellston Hills. 17 July 1961. Rtid (K as C. fi1/votomentos11s Peck): 
New York. Ulster Co. Shandaken, 14 Oct. 1990. Senn-Ir/ct 901108 (BERN). 

Fries ( 1878) gives an excellent illustration of this species and despite his remark that 
C. calolepis lacks a gelaLinous layer, I consider Lhis illustraLion as a perfect presentation of 
his conccp1 of it. An extended study of Scandinavian material (Nors1ein, 1990) as well as 
of Moroccan malerial (Malen9on & Bertaull, 1975) did noL reveal any collection wiLhout a 
gelatinous layer, but this layer may be very thin and therefore may have escaped Fries· 
observation. 

I agree with Singer ( 1973) that C. calolepis is very distinct from C. mollis on account 
of i1s brown scales. which form a dense brownish tomentum in young fruit-bodies never 
found in C. mollis. 

Fig. 35 illustrates Lhe difforenccs in spore size between C. calo/epis var. calolepis, 
C. calolepis var. squamulosus and C. mollis. respectively. 

J am convinced that C. calolepis wiLh its brown scales and its somewhat wider spores 
deserves autonomous status at species level. 

Crepidotus calolepis seems to be very common in North America. 
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2b. C repidotus calolepis var. squ a mulosu s (P. Coutinho), comb. 110v. 

Basionym. Crepidot<t.f mnllis v:ir. squom11/o:sus P. Cou1inho, Bolm Soc. broteriana IX ( 1934) 21 1. 
Neoiype (designated here): Cnnnry Islands. Tcnerife, Vuelta de Tagonana. macrophyllous evergreen forest. 
on fallen hardwood branch. 111.1989. u,s.fi & Se1111 -Jrlet 8919 (G). 

Pileus 5- 45 mm, rounded n abelliform. semicircular. spathulatc, convex with low um
bo at point of attachment sessile, laterally attached, with initially broadly innexcd margin, 
young completely and densely villose, later appressedly fibrillose-scaly on sordid or pale 
yellow ground with tomentum or scales always more densely towards po int of attach
ment, and sayal-brown, ochraccous-ferruginous, ochraceous-tawny (M 5 YR 4 /8, 10 YR 
7/8), becoming hygrophanous, at point of attachment cream tomcntosc, in dried specimen 
becoming ochre or remaining yellowish with scales remaining clearly recognizable. La
mellae L = 12-24, 1 = 1-3, narrow, crowded, arcuate to subvcntricosc, narrowly adnex
ed, cream, light buff, light ochraceous-buff to cinnamon, with minute ly fimbri :ne, later 
even edge. Stipe only visible in very young fruit-bodies(< I mm) first central. soon ec
centric, later lateral, reduced or lacking. Flesh moderate ly thick, especially below point of 
attachment, e lastic, whitish to c ream; gelat inous layer 1hick, up Lo half as thick as pileus. 

Spores 8.5-12 x 6- 7.5 µm , Q = 1.3-1.7, mean volume 247 µm 3, e llipsoid, s lightly 
inacquilateral to amygdalifonn in s ide view, smooth, strongly coloured: walls moderately 
thick. Basidia 25- 33 x 6 - 8 µm. four-spored, without clamps. Cheilocystidia 3 1-87 x 4 -
40 µm , cylindrical and ncxuous, sometimes subcapitatc or narrowly lageniforrn or sep
tate, hyaline, ra re ly some with yellowish contents, arising from trama as well as from 
hymcnium. Pilcipellis a cutis of repent, radially arranged, 2.5-5 µm wide, hyaline hyphae; 
cale formed by bundles of 8- 15(-22) µm wide, made up of botuli fonn. short cells. 

Pigment brown, heavily and densely incrus ting scale-fonning hyphac of pileipellis . 
Clamp-connec tions absent from all 1jssucs. 

Habi tat & Distribution - On hardwood in meridional regions. Scattered. Novcmber-

March. 

Cnltec1io11s examined. ITI\LY: Sicily. Forte Camponc. 17 Nov. 1988. Btdlu 821271 (herb. Bcllu). -
SPAIN: Islas Canarias. Tcncrifc. Mtc Aguim:. Oct. 1979. Baiinres 1668 (herb. La Laguna). Vucltn de Taga
nnnn, 15 M:irch 1989. umi & Senn-Ir/et 8919• (G). 

USA: California. Berkeley University Campus. 20 Jnn. 1978. Tavares 2528 (G). 

As the spores of var. squamulosus are somewhat longer as well as somewhat wider 
than those of var. calolepis, the differences in spore s ize are best expressed in spore 
vol umes (see Fig. 35). As these varieties occur sympatrically in southwestern mediter
rancan areas, this species complex seems favourable for investigations with molecular 
techniques to reveal the spcciation process. 

Crepidotus subgenus Oochmiopus (Pat.) Pilat 

Doc/Jmiopus Pat .. Hymfnomyc. Eur. ( 1887) 113. - CrefJidotus subg. D0cl1miop11s (Pal.) Pil.it, Atl. 
Champ. Eur. 6 ( 1948) 12 (type: C. variobilis (Pers.: Fr.) Kumm.). 

Crl'pidotus subg. Sp/Jaerocrepidows Pihlt. All. Champ. Eur. 6 ( 1948) 11 (nol val.. no Lnt.). 
Crepidotus subg. Genp/Ji/a Pihlt. Atl. Champ. Eur. 6 ( 1948) 12 (not val .. no Lat.). 
Crepidoms subg. Nebulosi Pi I.it. Atl. Champ. Eur. 6 ( 1948) 12 (no1 vat.. no Lat.). 
Crepidotu.t subg. M11scicoli Pih1t. Atl. Champ. Eur. 6 (1948) 12 (not val.. no u11 .). 
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Crepidnrus subg. Coforati Pil~t. Atl. Chnmp. Eur. 6 ( 1948) 12 (not vnl.. no uit.). 
Crepida111s subg. Spltacnifa Hesler & Smith. N. Amer. Spec. Crepidotus ( 196S) 38 (type: C. oppfa11a-

111s ( PCt'S.) Kumm. sensu Joss.). 

Trama without gelatinous layer, trama or pileus not made up of shor1-ccllcd, mult i
branched hyphae. Spores mostly ornamented, rarely smooth. Clamp-connections prcscm 
or absent. 

Section Dochmiopus 

Sect. Splioer11fa Hes ler & Smith. N. Amer. Spec. Crcpidotus (1965) 40 (type: C. appfano111s (Fr.) 
Kumm.). 

Sect. Ci1111obari11i I-lester & Smith. N. Amer. Spec. Crepidotus ( 1965) 20 (type: C. ci11nabori11us Peck.). 

Spores mainly globose or rarely oblong-ellipsoid, vcrruculose. tuberculose, baculate 
or echinulate, fruit-body white or red. 

3. C r cpidotus a ppla natus (Pers.) Kumm. 

Agaric11s appftmm11s Pers .. Obscrv. mycol. I ( 1796) 8. - Crepido111s app/a110111s (Pers.) Kumm .. Fiihr. 
Pilzk. ( 187 1) 74. - Ncotypc (designated here): Scotland, Loch Lomond. on hardwood stump. 27.VIII. 
1963, £. Kit., van Wm·ere11 (L 986.062-019). 

Agoric11s putrigcnus B. & C .. Ann. Mag. nnt. Hist.. scr. 3, 4 ( 1859) 292 (type: K). - Crepidotus 
p111rigcm1s (B. & C.) Sacc .. Syll. Fung. S ( 1887) 883. 

Misapplied 11ame. Crepido111.r appfanaws var.f11fvijibriffos11s (Murr.) Pil6t scnsu Pil~t. Atl. Champ. 
Eur. 6 ( 1948) 35. 

KEY TO TIIE VARJETLES 

I a. Cheilocystidia clavatc, capitate; spores 4.5-7 µm long; mainly on hardwood 
a. var. appla11at11s 

b. Cheilocystidia cylindrical, lagcniform; spores 5.0-7.5 µm long: on coniferous wood 
b. var. subglobiger 

Crepidorus appla11aws belongs to a species complex that is especially rich in North 
America, comprising almost all tax a described by Hesler & Smith ( 1965: 40. 71) in subsec
tions Sphaeruli and Fulvijibrillosi, i.e. a total or at least 27 taxa. These taxa arc distinguished 
mainly by spore size, nature of the covering of the pilcus, and colour of the fruit-bodies. 

Within C. appla11at11s two of the variants accepted by Hesler & Smith ( 1965) exist in 
Europe. As shown above (sec Table V, Fig. 36) spore size is a separating character on 
population level but not always on sample level. However, a clear correlation exists 
between the shape or the chcilocystidia and the substrate which allows for taxonomic 
separation on an infraspecific level. 

3a. Crcpidotus applanatus var. applanatus - Figs. 19, 44a, Pla1c 3a 

Selected ico11. Mos. & Jiil .. Farbatl. Basidiomyc. 3 ( 1986) Ill Crcpidotus I. 
Seft:etcd description . Josserand. Bull. trimest. Soc. mycol. Fr. 53 ( 1937) 2 19- 222. 



Scnn-lrlct: Crepidotus in 1-:urope 39 

l 

@®0 

I 
..... 0 CJ}) 
.. 

lo< 

Fig. 44. Crepidoms oppt,111nr11s s. I.: fruit-bodies. basidio. spores. pilcipellis. chcilocys1idin. Co) var. opplo
,,0111s. (b) var. subglnbigu. 

Pilcus 5- 50 mm. spatulifonn, pctaloid. nabellifom1, rounded nabclliform. semi
circular to circular, convex becoming piano-convex or applanatc, with margin narrowly 
inncxcd. soon becoming straight, hygrophanou , translucently striate at margin especially 
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when wc1, smooth, white or pale grey, becoming whitish cream, dingy cream 10 avcl
lanous (M 2.5 Y 8/3-7/3-7/6, 7.5 YR 6/4, 7.5 YR 7/4-7/6), in dried specimen ochre
yellow or cream; point of a ttachment lateral or sometimes dorsal, felled or distinctly 
fibrillose-villose, while to cream. Lamellae, L = 12-18, I = 1- 5, close to crowded, nar
row. up 10 2(-3) mm broad, arcuate, subventricose to linear, in younger s tages distinct
ly decurrent, then narrowly adnate. white. later cinnamon. sayal-brown 10 snuff-brown 
(M 7.5 YR 5/6- 5/8, 6/8, 7/8, 10 YR 6/8-7/8): edge even. A short and rather thick stipe 
at times present, white, tomcntosc. Flesh thin, white when faded, watery when fresh, 
not very fragile. Odour none. Tas te mild. Spore print ochraceous-tawny to snuff-brown 
(M 7.5 YR 4/4, 10 YR 5/6). 

Spores 4.5-7.0 x 4.5-6.5 µm , Q = 1.0- 1.12, mean volume 96 µm 3, globose to sub
globose, contracted towards apiculus. warty-punctate, but almost smooth in optical sec
tion, with pcrispore, distinctly coloured. Basidia 18-29 x 5-9 µm, four-spored, clamped. 
Cheilocystidia 23- 68 x 3- 10 x 11 - 16 µm, clavate, capitatc, more rarely ncxuous, angled 
or slightly branched, hyalinc. Pilcipellis a cutis of repent 3.5-6(-10) µm wide, hyalinc. 
cylindrical hyphac. Pi lcocystidia 30-65 x 5-9 µm, narrowly utriform, subcapitate. in 
clusters. Pigment lacking. Clamp-connections present in a ll tissues. 

Habitat & Distribution - On logs and stumps of hardwood (Fagus, Acer, Fraxi-
1111s), exceptionally on coniferous wood. Submeridional to temperate. August- Octo
ber. 

Collections examined. AUSTRIA: Salzburg. Flachgau. bci Filrsrenbrunn, 27 Ju ly 1990. Rlicku 96·90 
(DcRN). - BULGARIA: Zavoda. Rcbnrclza. 30 Aug. 1971. Varev (K). -C'.lECIIOSLOVA KIA: Morovin. 
Ranspuk, I Aug. 1967. Lazebnicek (BRNM 313000): Zakova hora. 5 Sep!. 1967. Smordova (BRNM 
313044): Vihorlor. 2 Oct 1967. Knncero\'O & Kriz (BRNM 266957). - FRANCE: dp! Vosges. Laxcuil. 
8 Ju ly 1935. Josserand (herb. Josserond). -GERMAKY: Boyem. Baycrisehcr Wald. L!lrchenbcrg. 30 Sepr. 
1986. Luscl1ka 47 (herb. Luschka): Bnycrischcr Wald. Ruchelbnchufcr. 26 Sep!. 1988. luschka 46() (herb. 
Luschka}. - GREAT BRITAIN: Scotland. Loch Lomond, 27 Aug. 1%3. Kits ,·an \Va,,eren (neotypc: 
L 986.062·019): W:iles. Lake Vyrnwy. 31 Aug. 1964. KitHan \Voveren (L 985.109-096). - ITALY: prov. 
Vercelli. F:ibell. 28 Sept. 1983. Cavollero 831572 (18). - LATVIA: Talsi. reserv. Sliterc. 22 Sept 1982. 
Kalamees (TAA 122536). - NETHERt.ANOS: prov. Noord-Brabant, Oistcrwijk. 20 Sept 1962. Donk 
(L 962.24-019): prov. Gcldcrlond, S. Hilvcrsum. I Sept. 1951, de \Vit (L 951.1 15-137): prov. Utrecht. 
Soes1-Pijncnburgsc bos. 19 Aug. 1972. de Kh1111•er (L 984.37-220). - RUSSIA: Krasnodnr. Rcscrvatum 
Ducasicum. Psckis. 9 Sept 1975. Kolamus (TAA 94494), Guzeripl. 13 Aug. 1974. Kalamees (TAA 
94031. 94041 }, Kraswaja-Poljaw:i. 27 Aug. 1974. Kalamus (T AA 94195). - SWITZERLAND: Ct. Jurn. 
Bassecourt, La Dqucrelle. 28 Scpl. 1989. St'1111·/rle189//97• (BERN}; Boteourt. 26 Sept 1989. CM1elat 
(BcRN): Kt. Luzem. Weggis-LOtzclau. 5 Sept. 1981. Mliller0509·81 (NMLU}. - TURKEY: Bolu. Aug. 
1979, Siimer 126 (K). 

Crepidotus appla11at11s uni1cs several characteristic features. which makes it easy to rec
ognize: pilcus spatulate. distinctly hygrophanous, smooth: margin translucently striate; 
lamellae long remaining white; occurring on decayed logs; pileipellis a cutis with scauercd 
but distinct pileocystidia. The pores arc more globose, darker coloured and with a thicker 
spore-wall than in C. cesatii. 

Two collections (TAA 122536, TAA 94195) exhibit very large spores (6.l-7.6 x 6.0-
7.6 µm , see Fig. 36) which fall beyond the range of C. appla11aws var. subglobiger. but 
on account of the shape of the cheilocystidia and the substrate they must be interpreted as 
a macrosporous (polyploid?) form of var. app/anatus or an undescribcd and badly known 
taxon from Eastern Europe. 
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3b. Crepidotus applanatus var. subglobiger Sing. - Fig. 44b 

Crepidotus app/an(ltuS var. subglobiger Sing .. Beih. Nov:i Hedwigi:i 44 (1973) 478. - Holotypc: 
Mexico, 0:i."<:ica. Si11ger M8400 (F. not seen). 

Mi.rop11lied 11ame. Crcpidotus appla11a111s var. globigcr (Berk.) Pil3 t scnsu Pih!t. Atl. Chomp. Eur. 6 
(1948) 36. sensu Hesler & Smith, . Amer. Spec. Crcpidotus (1965) SO. 

Pileus 5- 45 mm, spatuliform, petaloid, nabelliform, rounded nabelliform, semicir
cular to circular, convex becoming piano-convex or applanate. with margi n narrowly 
innexed. soon becoming straight, hygrophanous, translucently striate at margin especially 
when wet, smooth, white or pale grey, becoming whitish cream 10 dingy cream to avcl
lanous (M 2.5 Y 8.3-7/3-7/6, 7.5 YR 6/4, 7.5 YR 7/6); point of attachment lateral or 
sometimes dorsal. white to cream felted or di tinctly fibrillosc-villose. Lamellae. L = I 0-
16, I = 1- 3, close to crowded, narrow, up to 2-3 mm broad. arcuatc, subvcntricose to 
linear, in younger stages distinctly decurrent. then narrowly adnatc, white. later cinna
mon, sayal-brown 10 snuff-brown (M 7.5 YR 4/6-5/6); edge even. A rather thick and 
shon stipe at times present, white, tomentosc. Flesh thin, white when faded . watery when 
fresh, not very fragile. Odour none. Taste mjld. Spore print ochraccous-tawny to snuff
brown (M 7.5 YR 4/4, 10 YR 5/6). 

Spores 5.0 - 7 .5 x 5.0- 7.0, Q = 1- 1.2, mean volume I 09 µm 3, globose 10 subglobosc. 
contracted towards apicul us. warty-punctatc, almost smooth in optical section. baculate, 
with a peri pore. distinctly coloured. Basidia 22-33 x 6 - 11 µm , four-spored. clamped . 
Cheilocystidia (20-)30-75(-90) x 5-10 µm, cylindrical. narrowly lagenifom1 or narrow
ly utriform, mixed with some nexuous, angled or forked ones. rarely some subeapitatc, 
hyaline. Pileipcllis a cutis of repent, 4 - 9 µm. hyalinc. cylindrical, sometimes minutely in
crusted hyphac and scattered, narrowly lageniforrn pileocyslidia. 35-67(-92) x 7 .5-13 µm. 
Pigment lacking. Clamp-connections present in all tissues. 

Habitat & Distribution - On logs and stumps of coniferous wood (Picea, Pinus). Sub
meridional to temperate. Mainly in mountainous regions, from the lowland up 10 the sub
alpine zone (uppcm1ost record I 550 m). Scattered to frequent. August- November. 

Collections examined. CZECHOSLOVAKIA: Tclcci. 27 Sept. 1963. Hnmicck (BRNM 333 558). -
FRANCE: dpt Maine-ct-Loire, Foret de Chaudelay. 2 Nov. 1976. Murnand 76192 (herb. Morn:ind); ex 
herb. Kohner sub nomcn C. s11bscalllris (G 18434). - GERMANY: Dayem. Regensburg. Painter Forst. 13 
Sept. 1972. Climcm;on 72168 (LAU). - ITALY: prov. Bolwno. Sclv:i dci Molini, 26 Aug. 1986. Bc/111 
86198• (herb. Bellu). - NETHERLANDS: prov. Gcldcrland, Hardcrwijk. 27 Sept. 1988. de Vries 5282 
(WAG-W). - SPAJN: Madrid, Rosafrio. 11 Nov. 1975, Ro/Ian (GDAC 473): Segovia, Boca dcl Amo. 13 
Nov. 1978. Soc. Mic. Cast. (GOAC S 171 ). - SWITZER LANO: Kt. Gr:iubOnden. Zcrncz. Las Vallainas, 
22 July 1942. Favre (G 13806): ct. V:iud. Pont de Nant, 26 Aug. 1976. Climc11ra" 79170 (LAU). 

The shape of the cheilocystidia is a good distinctjve character or var. subglobiger. In 
the examined annotated collections on or still attached to piece of wood T found only 
coniferous wood, which leads me to the supposition that var. subglobiger may be an cco
type on coniferous wood. 

As shown in Table V and Fig. 36 the spores of var. sr,bglobiger arc somewhat larger 
than in var. applanarus but have a very large range which hampers an identi fication based 
on spore size alone. 

Two collections from Pinus (WAG-W 5283, GDAC 473) show finel y incrusted hyphae 
in the pilcipcllis, which, however, do not form macroscopically recognizable scales. Yet, 
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Norstcin ( 1990: 88) reports even macroscopically recognizable, brown, innate fibrils for 
some collections. These mostly colourle -incru ted hyphae can hardly be compared with 
the yellow-brown hyphae with thick-walled temlinal cells fom1ing the distinct scales in 
C. crocophyllus. But they may indicate a ccnain relationship between these two species. 

4. Crcpidotus crocophyllus (Berk.) Sacc. - Figs. 20, 21, 45 

Agnricus crocnpliyUus Berk .. Lond. 8 01. 6 ( 1847) 313. - Crepidotus cr,x:op/iyU11s (Berk.) Sacc .. Syll. 
Fung. 5 ( 1887) 886. - Holo1ypc: USA. Ohio. Waynesville. 4 .IX.1844. ua (K). 

Crepidoms applaflaltls var. crocopliyl/11s (Berk.) Pil~l. Ail. Champ. Eur. 6 ( 1948) 35. 
Crcpidows fi1/vijibrillos11s Murr .. N. Amer. A. IO ( 1917) 153 (type: NYS. not seen). - Crepidorus 

appla11a1t1s var.fulvijibril/osus (Murr.) PiMt. Atl. Champ. Eur. 6 (1948) 35. 
AgarictJ.f dor.wlis Peck. Ann. Rep. N.Y. St. Mus. 24 ( 1872) 69 (type: Y). - Crcpidows dorsolis 

(Peck) Snee .. Syll. Fung. 5 ( 1887) 883 (fide Singer, 1947, and Hesler & Smith, 1965). 
Selected icofles. Derrnek, Fung. rar. le. col. 17 ( 1987) 19. - Mos. & JUI.. Farb;1tl. 0;1sidiomyc. 3 

(1986) Ill Crepidotus 2. - Rieck. Z. Pil1.k. 36 (1970) 207. 

Pilcus I 0-35(-55) mm, first spathulate. later rounded-tlabelliform. rcniform to semi
circular, suborbicular, with intlexcd, later straight, not-sulcate margin, young densely 
squamulose. later subsquamulose to fibrillose, with orange-rufous or fcrruginous 10 

chestnut scales (M 7.5 YR 5/6, 6/6-6/8) on pallid, yellowish to tawny ground; point 
of attachment lateral or dorsal, tomentose to vi llose, ferruginous or orange; when dried 
ferruginous and very brittle. Lamellae, L = 10- 20, I= 1-3, crowded, more or less nar
row, subventricose, narrowly adnate, capucine-ycllow or salmon-orange to apricot-orange 
or orange-rufous 10 cinnamon (M 7.5 YR 5/6- 5/8. 6/8); edge fimbriate. whitish. Stipe 
absent. Flesh thin, white. Odour none, Taste mild to biuerish. Spore print ochraceous
tawny 10 cinnamon (M 7.5 YR 5/6- 10 Y R 5/6). 

Spores 5.5 - 7 x 5.5 - 7 µm. Q = 1- 1.1 , mean volume 138 µm3. globose t0 subglobose, 
contracted towards apiculus, warty-punctate, but almost smooth in optical section, bacu
late. with perispore. distinctly coloured. Basidia 26-36 x 5-8 µm, four-spored, clamped. 
Cheilocystidia 26-60 x 5-12(-15) µm, clavate, narrowly lagenifom1, sometimes almost 
cylindrical, (sub)capitatc, nexuous. very rarely somewhat branched. often eroded. Pilei
pellis a cutis of repent, 4- 6 µm wide. hyalinc hyphac mixed with bundles of ascending 
I 0-22 µm wide, finely incrusted. coloured hyphae: terminal cells of scale-forming hyphae 
conical or cyl indrical. sometimes slightly tlexuous. often thick-walled and without incrus
tations. Pigment yellow-brown in KOH, intracellular and incru ting in hyphae of squa
mules on pileus. Clamp-connections present in all tissues. 

Habitat & Distribution - On hardwood (Ulmus, Fraxi1111s, Fagus, Carpi1111s). Sub
meridional to temperate. In Europe only known from central and southeastern parts. Rare. 
June- October. 

CoUection.f exnmined. AUSTRIA: Nicdcrt)s1crrcich. Marchcgg. March-Auen. 13 Sept. 1990. Forstin 
ger• (WU 8833): ObcrOs1crrcich. Molin. lnncr-Brcitenau. 2 1 Sept. 1986. Fnmi,,ger (WU 5628). - But_,. 
GARIA: Ropotarno. Sozopol. 16 June 1976 (L 978.330- 130). - C7.ECll0SL0VAKIA: Morovio. C-Ohov. 
L.lnzhot. 6 Oct. 1967, Koncerova, Laub11i,·ek & Vag11er (BRNM 313035. 313030); 9 Aug. 1968. S1n11kovi
cnra (ORNM 266935). - RUSSIA: Caucasus. Sakcn, 1928, Si,,ger ( W): Umpor rcscrvotc. 11 Aug. 1976. 
Vnrnsma (TAA 95084). 

CANADA: Ontnrio. Bismarck. 24 Sept. 1984. Mnscr 841236 (18). - USA: Ohio. Waynesville. 4 Sept. 
1844, Lea (K, type). 
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Fig. 4S. Crcpidorus crocophy/111.r: pileipellis. cheilocystidia (3) from coll. ORM 266935. (b) from coll. 
WU5628. bnsidio, spores. 

Easily recognized because of the squamulose pileus. the salmon-orange lamellae, and 
the pileus which lacks any gelatinous layer. The spores, however, arc in all features the 
same as in C. appla11ar11s as can be seen in SEM: they exhibit the same type of ornamen
tation. Pi li\t ( 1948) has treated this species as a simple variety of C. npp/anarus, including 
also several other pecies described from Nonh America. 

I regard the presence of scales, the pigments and the spore size (see Table V, Fig. 36) 
as three independent characters and therefore I consider C. crocophy/lus an autonomou. 
species. The closely related American taxa need funher critical investigation. 

5. Crepidotus ehrendorferi Hauskn. & Krisai - Figs. 22. 46 

Crepido111s ehrendorferi Hnuskn. & Krisai. Pl. Syst. Evol. 161 ( 1988) 183. - Holotype: Austria. 
Wien. Lainzcr Ticrgartcn. I .IX. I 986. Mrazek (WU 6554). 

Selected icon. Uauskn. & Kris:ii. Pl. Syst. Evol. 161 ( 1988) 184. 
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Fig. 46. Crepidotus clrrendorferi: spores, pilcipellis, chcilocys1idia. basidia. 

Pileu 1.5- 5.5 cm. semicircular, rounded nabclliforrn, soon irregularly conchatc, 
young convex, later piano-convex, first with innexed margin later becoming straight, 
indistinctly hygrophanous, tomentose, greyish orange to melon-yellow, light yellow with 
a distinct apricot hue when drying (M 7.5 YR 7/6-8/6), cream to pale orange when dried: 
strigose-fibrillose at point of attachment. Lamellae, L = 13- 16, I= 2- 3, crowded, sub
ventricose to ventricose, when young pale orange, later becoming darker orange, salmon
red, light yellow and finally clay to grey-brown (M 7.5 YR 6/8); edge fimbriate and whit
ish. Stipe visible only in very young fruit-bodies, up to 3 mm long, subcentral, later ec
centric. Flesh thin, distinctly orange below point of attachment, otherwise whitish-hyalioe 
with slightly greyish tinge. Taste somewhat bitter-adstringcnt. grating. Smell none. Spore 
print clay to g.rcy-brown (K & W 504- 5). 

Spores 5.5-7.0 x 5.5- 7.0 µm, Q = 1-1.1, mean volume 134 µm 3, globose. punctate
spiny; walls moderately coloured. Basidia 25- 35 x 5.5- 7 µm, four-spored, clamped. 
Cheilocystidia 28 - 50 x 5- 11 µm. cylindrical, narrowly utriform. nexuous, many with 
branching uppermost part, hyaline, thin-walled. Pileipcllis a distinct trichoderm of 4- 6 
µm wide hyphae; tenninal cells narrowly conical or cylindrical, occasionally branched or 
somewhat mucronate. Clamp-connections present in all tissues. 

Habi tat & Distribution -On hardwood (Fagus). Temperate. Only known from type 
locality in Austria. June- October. 
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Collection exa111i11cd. AUSTRIA: Wien. Lainze r Tierganen. 25 July 1981. Schnitz & l/011sk11ecl11• 
(WU (>653. topo1ype material). 

The macroscopic description has been mainly copied from the original description. 
Crepidotus ehre11dorferi is in respect to several characters an intermediate between C. 
applana111s and C. crocophyllus : (i) It shares wi th both the type of spore ornamentation 
as seen in SEM (sec Fig. 22). (ii) The pilcus exhibits disti nct orange colours. yet is paler 
than in C. crocophyllus. ( iii) The shape of the terminal cells resembles that of those cells 
of C. crocophyllus. ( iv) It was found in an area where both C. appla11ar11s and C. croco
phyllus occur. 

The pileipcllis consists of a striking turf of erect hyphae, which is found neither in 
C. applanaws nor in C. crocopliyllus. and is a unique character of C. ehrendorferi. 

6. Crepidotus carpaticus Pilat - Figs. 16, 17, 47 

Crepidoms corpo1irns Pi l:t1. Hcdwigia 69 ( 1929) 140. - Holotype: Ucrainia . Co ra Hora Mounta ins. 
Bogdan. VIII. I 929. A. Pilot (PRM 23470). 

Crepido1us ll'akejieldiae Pildt. Studio bot. cech. 10 (4) ( 1949) 152 (type: K). 
Crepidoms harperi Sing .. Mycologia 51 ( 1959. "1960') 586 (type: F). 
Misapplied name. Crepido111s /arsenii Pi1~1-sensu Momand & Bon. Bull. soc. E1. sci. Anjou 12 ( 1986) 

37-51. 
Selec1ed descrip1ions. Reid. Tr.ms. Bril. mycol. Soc. 48 ( 1965) 51 5. 517- 518 (as C. wakefieldiae). 

Joss .. Bull. trimcs1. Soc. mycol. Fr. 81 ( 1965) 542- 546 (as C. wakejie/dioe). Sing .. Bcih. Nova Hed
wigia 44 ( 1973) 477 (as C. car,>0ticus). 

Pi leus 2- 8 mm, rounded nabelliform, . emicircular, multi-angled shell-shaped, convex 
10 applanatc, with narrowly innexcd margin when young, later with straight margin. often 
lobed. mat. fcltcd-tomcntosc, in old specimen fibrillosc and furrowed. never distinctly 
hygrophanous, cream-buff to colonial-buff or pale yellowish (M IO YR 8/4-8/6), when 

I (;) @ ·-::A Q. 
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Fig. 47. Crepidows carpa1ic11s: frui1-body. pileipellis. cheilocystidia. basidia. spores. 
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dried cream co light ochraccous-buff: ac poinl of auachmcnc tomentose or villose. Lamel
lac, L = 8-16, I = 1-3. moderaccly close 10 subdiscant arcuace co subvcntrico c, young 
dccurrenl then narrowly adnatc, ferruginous, chestnut (M 5 YR 4/6- 5/6); edge fimbriatc. 
whilish. Flesh thin, brinlc. cream when dry. Tasce and odour none. 

Spores 5- 6.5 x 4.5-6 µm. Q = 1- 1.2, mean volume 85 µm 3, globosc. d istinccly 
punctate, indistinctly wany in optical cction. with perispore, moderately coloured: in 
dried specimen always a ccrcain amount of collapsed and broken spores present. Basidia 
17-26 x 5- 10 µm, four-spored, clamped. Chcilocystidia 17- 26 x 6- 10 µm (including 
outgrowchs). clavace, narrowly utriform. wich shon finger-like up co 3 µm wide protuber
ances. which may be branched. angled or flexuous. Pileipellis a transition between a lri
chodenn and a cutis with straighc or slightly crooked co coiled. 3- 6 ~1m wide, hyaline 
hyphac. with terminal cells ascending, cylindrical, oflen angled; near pilcus margin some 
pilcocy cidia present. Pigment absent. Clamp-connections present in all tissues. 

A type scudy of this species ha been recently published (Senn-l rlc1. 1992c). 
Habital & Distribution - On hardly decomposed bark of different hardwoods (Acer. 

M1111s. Fra:ci1111s, Quercus) . according 10 literature also on stumps. Temperate. r rom low-
1.-.nds up 10 subalpine ,one. Rare. Augusc- Septcmbcr. 

Collectif111s examined. FR/\NCll: dpt Vosges. Plombi~res. 22 Aug. 1939. Jossera11d (K): dpl Mnine
et•Loirc. Foret de Longuente. 3 Oc1. 1981. Mnmand 8/S/81 (herb. Mornnnd). - GREAT BRITAIN: War
wickshire. Moseley Bog. 13 Oc1. 1985. A \VB 982 (K): Moray~hirc. Culbin. 9 Sept. 1963. Reid (L 982. 
38-426). - IRELAND: Kylcmore. Wcs1 Galway. 13 Sept 1985. Scannell (K). - SWITZERLAND: Kl . 
0cm. Bricnz. Axalp. 9 Sept. 1972. Candousseau (herb. Bon). - UCRAISA: Con! Hora Mountains. Aug. 
1928. Pilot (PRM 23470. hol0typc of C. carp01ic11s). 

USA: Virginia. Bedford. Moy 1919. llarper I 177(F 1178. holotype of C. liarpm). 

TI,c hape of the cheilocy tidia makes C. carparicus easy to distinguish from C. appfo-
11at11s. Tt is interesting 10 noce that young fruic-bodie may be yellow. Yellow pigments 
npparcntly occur in many different species of Crepidot11s and arc not restricted 10 C. luteo
lu.~. 

This rare pecic.~ is very well documented in liccracurc (Pearson. 1952; Pil:it, 1948: 
Reid. 1965; Jos crand. 1965: M omand & Bon. 1984 as C. larse11i1). 

Under the light microscope the spores of C. carpa1ic11s do noc differ from those or 
C. applmw111s. SEM pictures, however. show differences in spore ornamentation. While 
C. appla1101t1s always exhibits typical bacula1c spores, the omamen1a1ion within C. carpa-
1ic11s shows considerable variation. probably mainly dependent on the maturation process. 
as was demonstrated by Bigelow ( 1980) for C. nyssicola (Murr.) Sing. The pores of 
C. carpatic11s are verruculose-1runca1e wi1hou1 or with small protuberances al the apex of 
wans. These protuberances were first observed by Pegler & Young ( 1972). 

7. C r cpidotus r oscoornatus Poder & Ferrari - rig. 48 

Crcpidmu.r roseoomotus P6<1cr & Ferrari. Sydowia 37 (1984) 242. - Hololype: Italy. Novnrrn.•P:irco 
Nnturole Lagoni di Mcrcurngo. 30. Vll .1983. Ferrari (IB 83/580). 

Selected icones. Mos. & JUI .. Farbatl. Rosidiomyc. 3 ( 1986) Ill Crcpido1us 4 (below). 

Pileus 4- 8 mm. semicircular. rounded flabelliform. convex, with strongly inflexed 
margin, 1omen1osc, pale red, Venetian-red. pastel-red (K & W IOA3. IOA4): around point 
of auachmcnt white 1omen1ose-villose. Lamcllae, L = 8-14, I = 1-3. narrow, up 10 I mm. 
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Fig. 48. Crepidm11s roseoomar,is: spores. chcilocys1idia. 

0 
<v l . 

. . . 

47 

thickjsh, arcuate 10 subventricose, rarely furcate, pink to pale red (M 5 YR 7/6). later 
brownish from spores; edge timbriate. Stipe for a long time visible, up to 1.5 mm, curved, 
white tomentose. Flesh pinkish white, thin. Smell and taste not recorded. 

Spores 6-8 x 4.5- 6 µm, Q = 1.2-1.5, mean volume 87 µml, ellipsoid, sometimes 
broadly oblong, punctatc. verruculose to baculate: walls medium coloured, thin. Basidia 
25- 30 x 6-7 µm, four-spored, clamped. Cheilocystidia 20-38 x 6-12 µm, clavate, cy
lindrical, nexuous. branched, with finger-like protuberances, sometimes sept.ale. Pilei
pcllis a lrichoderm of erect. 3.5-5 µm wide. filiform hyphae. Pigment reddish, intra
cellular. in basidia and young basidia. hymenophoral trama and pileus trama, sometimes 
as amorphous bodies. 

Habitat & Dis1ribu1ion - On hardwood (Robini{I) in submediterranean region. Known 
only from type locality in Italy. July. 

Colle,·rion examined. ITAI.Y : prov. Novarra. Parco N:uuralc Lagoni di Mcrcur:igo. 30 July 1983. 
Ferrari 831580 (rB). 

The macroscopic description has been copied from the original description. However. 
in the original description cylindrical, ncxuous pleurocystidia, 20-30 x 3-7 µm, arc men
tioned. I could not find such clements. Judging by the description. it seems possible that 
the e clements simply were young basidia. 

The description of Crepidows roseolus Sing. ( 1973: 350) fits C. roseoomarus very 
well. Unfonunately. till now the type material could not be located (LIL, F) and conse
quently it could not be proved that C. roseolus is an older name for the present species. 

8. Crcpidotus cinnabarinus Peck - rigs. 14, 49 

Crepidn/11,t ci1111abarimtS Peck, Bull. Torrey bo1. Club 22 ( 1895) 489. - Holo1ype: USA. Michigan. 
Ann Arbor. 24.IX. I 894. Peck (NYS) (Not seen: s1udicd by Singer. 1947: 68.) - Crepidor11s ci11naharu111s 
Mi,11. & Wes1erg .. Fricsia 3 ( 1945) 95 (nom. illcg.). 

Crepido111.t dec11rrc11.r Stales. Bull. Torrey bo1. Club 99 ( 1972) 250 (fide Lu1her & Redhead. 1981) (lypc: 
onhcrn Ari1ona Univcrsi1y. no1 seen). 

Selecred icon. Svamr>c 11 ( 1985) 30. 
Sclecred dcscriprio11. Lu1her & Redhead. Mycornxon 12 ( 1981) 417- 430. 
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Pilcus l0 - 25 mm, rounded flabelliform, rcniform, in younger specimen sometimes 
spalulate, convex to piano-convex. with inflexed margin only in younger specimen. mat. 
first tomento e-villose, later fclted-tomentose. red to jasper-red or coral-red, remaining 
red in dried condition; at point of attachment sometimes red vi llose. Lamellae, I= 1-2. 
vcnLricose, adnexed, moderately crowded, pale brown to tawny (M 5 YR 6/8); edge ser
rulate. fimbriate, red. Stipe inconspicuous, eccentric, tomentose, red. Flesh thin, whitish. 
Smell and taste not recorded. Spore print cinnamon (M 7.5 YR 5/6). 

Spores 6-8 x 5-6.5 µm, Q = 1- 1.3, mean volume 133 µm3, globose to broadly ob
long, punctate, minutely wany in optical section, vcrruculose; walls faintly coloured. 
Basidia 20- 28 x 5.5- 11 µm, four-spored, clamplcss. Cheilocystidia 60-77 x 8-1 I µm , 
conical , narrowly utriform, hyaline with reddish contents. Pileipellis mainly a trichoderrn 
or loosely interwoven to erect. 4-8 µm wide, fili form hyphae; terminal cells taperi ng, 
often mixed with lageniforrn pileocystidia. Pigment red, soluble in KOH, intracellular in 
cheilocystidia, pileipellis and stipitipelli . Clamp-connections absent. 

Habitat & Distribution - On hardwood (Tilia, Fagus). Submeridional to temperate. 
Rare. June- October. 

Collec1io11s e.mmint<I. D ENMARK: Bomholm. Dondnlcns. 12 Oct. 1964, Donk (L 964.281 -299). -
FRANCE: dpt Mofac-et-Loirc. Vnuldcnny. 8 011 (herb. Bon} : dpt Vnr. ML Bnumc. 8 Oct 1960. H11ijsman 
(L 960.110-176). 

USA: New York, Otsego Co., Cherry Valley, 27 Sept 1970. Rogerso11 986 and 228 (NY). 

With its striking red colour, this species can hardly be confused with any other pleuro
toid agaric. Because of the faint ornamentation, the spores have been described as smooth 
by M~ller ( I 945) or ··strongly punctate with heterogeneous wall" by Singer ( 1947). The 
SEM reveals the same type of ornamentation as is found in C. variabilis with isolated con
vex wart.~. The SEM pictures from the type specimen, published by Luther & Redhead 
( 1981) agree perfectly with the material from southern France. 
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Fig. 49. Crepido11,s cir111abarim1s: pilcocystidia, spores. basidium, cheilocystidin. 
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Fig. 50. Crepidotus macedo11ic11s: spores. pilcipcllis, chcilocystidia, basidia. 

9. C repidotus macedonicus Pilat - Figs. 18, 50 

49 

Crepidotm macedonic11s Pil:lt. Studia bot. ccch. IO ( 1949) 150. - Holotype: Macedonia. Sar Planina
Cmi Kame n. VDJ.1937. Undtner (dct. A. Pil:it: PRM 489031: see Scnn- lrlct. 1992c). 

Pileus 40-70 mm, irregularly flabellifonn, renifonn with strongly inflexed, undate mar
gin, not striate, pallid to dirty cream (M IO YR 7/ 4 - 8 / 4), at point of attachment 
tomentosc. Lamellae crowded, up to 4 mm broad, ventricose, white later orange-rufous, 
ochraceous-tawny (M 7.5 YR 6/8, 10 YR 6/4); edge fimbriate, concolorous. Stipe not 
distinct, eccentric, villosc-tomentose. Flesh in the pileus remarkably thick, up to 7 mm, 
whitish, without gelatinous layer. Smell none, iaste mild. Spore print colour not recorded. 

Spores 6-8 x 4.5 - 6 µm , Q = 1.2-1.55, mean volume 99 µm l, broadly oblo ng in 
frontal view, slightly inaequilateral in side view, punctatc-warty. v~rruculose, walls mod
erately to strongly coloured. Basidia 26- 33 x 6-7 µm , four-spored, clamped. Cheilocys
tidia 23-60 x 6-12 µm , narrowly utrifonn, clavatc or cylindrical, in upper part branched, 
flexuous o r angled, hyaline. thin-walled. Pilcipcllis a transition between a cutis and a tri
chodenn with 3- 5 µm wide cylindrical hyphac; tcnninal cells straight or slightJy bent or 
angled. undifferentiated. Pigment lacking; clamp-connections abundant 

Habitat & Distribution - On roncn wood of Fagus in the montane region. Submerid
ional. Only known from fonner Jugoslavia. 

Collection examined. JUGOSLAVIA: Serbia, Mitrovatz. Tara Mountains. 11 Oct. 1960. Horak 631230 
(ZT). 
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The macroscopic description has been copied and translated from Horak ( 1964). The 
fleshy pilcus is a striking character of this species. The cheilocystidia and the spores as 
seen in the light microscope resemble s trongly Crepidows cesatii. However, the verrucu
lose type of ornamentation as seen in SEM, the straight terminal cells of the pileipell is and 
the large, fleshy carpophore form a unique combination of characters of a species, which 
is only known from its type region. 

I 0. Crcpidotus ccsatii (Rab.) Sacc. 

Agaric11s cm11ii Rob .. Flora 36 ( 185 1) 564. - Crepida111s ce.r01ii (Rob.) Snee .. Michelin I ( 1877) 2. 
- Holo1ypc: Rabcnhors1. herb. myc. no. 1506. holy. Vcrccllo. on Platan11s (B). 

Agaric11s (Claudopus) variabilis var. sphauospoms Pot. Tab. anal. Fung. (1884) 101. - Crepidotus 
,·ariabilis var. sphaerospoms (POl.) Qu~I.. Enchir. Fung. ( 1886) 108 (lcc101ypc: Roumegu~rc-Fungi gallici 
exsicc.iti no. 4007 as Agaricus (C/0t1dop11s) sphaerospoms Pat sp. nov. (K), chosen here). - C/a11dopm 
sphaerosporus (Pal.) Snee., Syll. Fung. 5 (1887) 734. - D0<:h111iop11s sphaernsporu.r {Pol.) Pol., llymt
nomyc. Eur. ( 1887) 11 3. - Crepido111s splraerosporus (Pol.) J. Lange. Dansk bot . Ark. 9 (6) ( 1938) 52. 
- Crepido111s cesatii var. sphaerospoms (Pol.) Onega & Buendia, Int J. Myc. Lichenol. 4 ( 1989) 96. 

Crepido111s 1•ariabilis var. s11bsplraerospoms J. Lange. Fl. agar. don. 5 (1940) IV. - Crepido111s s11b
sphacrospor11s (J. Lange) Kohn. & Romngn .. Fl. anal. Champ. sup. ( 1953) 76 (no1 valid); ex llcstcr & 
Smith. N. Amer. Spec. Crcpido1us ( 1965) 121. 

Capida111s kubickae Pil6L S1udia bol. cech. 10 ( 1949) 50 (lype: PRM 665290. see Scnn-lrlel. 1992c). 
Crepidatus .mbl'pibry11., Pil61. S1udio bot cech. 10 ( 1949) 53 (type: PRM 14050. see Senn-lrlct, 

1993). 

KEY TO TIIE VARIETIES 

la. Spores broadly oblong, Q = 1.25- 1.4; on conifers; hyphae of pileipellis mostly 
straight .............................. . ......... a. var. s11bsphaerosporus 

b. Spores subglobosc, Q = 1.1- 1.25; on hardwood: hyphae of pileipcllis often coiled 
b. var. cesarii 

These two taxa arc regarded as varic1ics of one species on account of their identical 
microscopical and macroscopical characters, except spore shape (sec also Table vm 
and Fig. 36). 

lOa. C rcpidotus cesatii var. cesntii - Figs. 24. 25, 5 1. Plate le. d 

Crepidaw., ce.ra,ii var. go1/rob11rge11sis Pihl!. Atl. Champ. Eur. 6 (l 949) 63 (lypc: Fungi cxs. ~ucc .. 
no. 908. Sweden. G~1cborg. on lo11icera tatarica. Augus1 1937. T. Na1/iors1-Wi11dahl. PRM 149095: see 
Scnn-l rlcl, 1992c). 

Agoric11s (Cla11da1111s) vnriabilis var. spltnerosponts Pat. Tab. anal. Pung. (1884) 101. 
Crepido111s splroerosporus {Pal.) J . Lange. - Crepidotus r.esmii var. sphaerosparu.r (Plll.) Onega & 

Buendia. Int J. Myeol. Lichenol. 4 ( 1289) 96. 
Selected den:rip1ions. Mal. & Ben .. Fl . Champ. sup. Maroc 2 ( 1975) 47 1- 472. S1angl ct al.. Z. Mykol. 

57: 126- 133 (as C. cesarii and C. splroerospom.r). 

Pilcus 6- 21 mm. rounded flabelliform, reniform, semicircular. circular, young ungu
late, later convex to piano-convex. with dis tinctly inflexed , rarely crenate margin, mat. 
felted-tomcntose, in older specimen at least at margin tomentose, white, in dried specimen 
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I 

r:,g. 5 I. Crepidmm cesnrii var. ce.mrii: fruit-bodi~. chcilocystidia. basidi:i. spores. pi leipellis. 

white 10 cream; at point of attachment often 1omen10 c-villosc. Lamellae, L = 8-14, I = 1-
2, ventrieosc to broadly ven1ricose. (sub)distan1 or rarely moderately crowded, narrowly 
adnatc. young white, later cream to salmon or pinkish cinnamon (M IO YR 8/3- 7/4- 7/6, 
7.5 YR 7/4-7/6-6/6); edge fimbria1e and whitish. Flesh thin, white. Smell none, taste 
biuerish. Spore print vinaceous-buff, pinkish cinnamon or ochraceous-1awny (M 7.5 YR 
7/4- 6/6). 

Spores 6.5-9 x 5.5 - 7.5 µm, Q = 1- 1.3, mean volume 177 µm3. globo c to subglo
bose, more rarely broadly oblong, punctatc-spiny, echinulale, spines c learly visible in 
optical section; walls moderately to faintly coloured. Basidia 20- 30(- 39) x 6- 10 µm, 
four-spored, sometimes mixed wi1h two-spored. clamped. Chei locys1idia ( 18-)24- 50 
x 5- 10(-15) µm. narrowly utri form, cylindrical or clavatc, in the upper part mos1ly 
branched, often antler-like. somelime nexuous or angled, rarely septate, hyaline, Lhin
wallcd. Pileipellis a 1ransition between a Lrichoderm and a loose cuti with interwoven, 
crooked or coiled hyphae; terminal cells undifferentiated, mostly straight, more rarely 
coiled. 2.5-6 µm wide; some collcclions with 30-40 µm wide subpellis of very densely 
packed repent hyphae. PigmenL absent. Clamp-connections present in all ti ssues. 

Habitat & Dis1ribu1ion - On twigs of all kinds of hardwood, very rarely on coniferous 
wood, mos es. in many different vegetation types. Submeridional to temperate. From low
lands up to higher montanc zone (uppermo t record: IOOO m). Very common. Throughout 
the year. buC mainly in October. 
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Colfutions txo111i11ed. BULGARIA: Pelric. Gnbrene, 17 Dec. 1958. Hi11kovo (SOM 342). - DEN
MARK: Levstrup, Skov. 30 Sept. 1984. la.tspe & Elborne (C). - FRANCE: dpt Ht-Rhin. Ncuf-Brisnch. 
lie VogelgrOn. 25 Oct. 1988. 1Vi/hel111 88/846 (BERN): dpt Maine-et-Loire. Pare de Moultvricr. 26 June 
1983. Mnmond 832581 (herb. Mornand): dpt Pnris. Bois de Vincennes. Nov. 1886. Gaillard (Roume 
guerc - Fungi gallici cxsicc:ni no. 4007 as Agoricus (Cloudnpus) sphoerospon,s Pat. sp. nov.) (K): dpt 
Finistere. Crown, Bronfoz. 20 Aug. 1980. Momond 803481 (herb. Momond); Lnnvtoc. Bois de Poulnic. 
25 July 1983. Morno11d 830881 (herb. Momand); ex herb. KOhncr. sub nomen Dochmiopus orboreus. July 
1927 (G 18418). - GERMANY: Baden-WUnlcmberg. Kaiscrstuhlgcbiet, Wasenwciler Wald, 26 Oct. 1976. 
A. F. M. Reij11der.t (herb. Reijndcrs): Baycm. HCtTSGhing/ Ammcmsec. 22 Sep<. 1989. Racker 322-89 (SZU): 
Bod Mergentheim. 2 Jan. 1989. Nustr. Nordrhcin-Westfalen. Minden-Pono Westfnlica. 18 Oct. 1987, Bock 
& IVollwebu (Monster). - ITALY: prov. Parma. Borgo Taro. Sama Donna, 26 Oct. 1982. Moser 821470 
(LB): Pisa. Nov. 1903. Arcongeli (Saccardo - Mycolhcca italica, no 1406) (L): Appcnino. Reggiano. SW 
of Felina, 18 June 1978. Moser 78174 ( rB): Vcrcclln. c. 1855. Cesoti (B. type). - LICHTF..NSTEJN: Rugel
lerriet. 8 May 1989. Pro11gul 8933 (herb. Prongut): Mauren. 25 June 1989. Pro11gul 8952 (herb. Pron
gut): Maurenberg, 11 July 1989. Prongul 8981 (herb. Prongut): Ruggell. 29 Sept. 1989, Prongul 89228 
(herb. Prongut). - NE'rHERLANOS: prov. Flevoland. Oostelijk Flevoland. Abben. 12 April 1989. van 
Zanen (BERN): Rcvcbos. 6 Oct. 1981. Bas (L 982.103-188): prov. Geldcrland. Nunspcet. Bloemkampcn. 
I Oct. 1988. Kuyper 2920 (WAG-W). - SPAIN: Madrid. 11 Dec. 1981, Moreno 2275 (GDAC): Cadalso 
de los Vidrios. 6 Jan. 1982. Moreno 2292 (GDAC): Los Santos de la Humos:1. 12 March 1983. Moreno 
2505 (GDAC): Islas C:inarias. Gran Canario. Pinnr de Tamadaba. 13 Jan. 1978. Bai/ores 1172 (La Lagu
na): La Palma. Reserva Los Tiles. March 1989, Bonarts 4000 (La Laguna). - SWEDP.N: Smftland. Bringc 
tofcn parish. Uddebcrg. 12 Oct. 1947. Lundell 2815 (Fungi Exsiccati suecici. pracsenim Upsalicnsis no. 
2056. as C. splwuospurus) (K). - SWITZERLAND: Kt. Aargnu. OberrOti. 5 April 1979: Bach/er 0504-79 
Bal I (MNLU): T:igerig. Pulvcm. 11 Feb. 1990. Gsell (BERN): Kt. Bern. 8:iriswil, Wolrstogel. 8 Sept. 
1990. Senn-Ir/et 90/62 (BERN): Bern. Bremgancnwnld. I Oct. 1982. lrlet 821391: 12 OcL 1987. Se1111-
lrlet 871274 (BERN): Knppelen. Ahe Anre, 10 Sept. 1988, Senn-Ir/et 881359; 25 Oct. 1988. Se1111-lrlet 
881458. 881463. 881464 (BERN): K~niz, Sehwarzwasscrgraben, 21 Dec. 1982, /r/e, 821469 (BERN): La 
Neuve,•illc. 21 Feb. 1988. Stnn-lrlet 88118 (BERN): Oltigen. Nicderricdstnusec. 27 Feb. 1983. lrlt't 8317 
(BERN): Rubigcn. Aarcdamm. 11 Dec. 1988. Senn-Ir/et 881488. 881490 (BERN): RUmligcn. Tnanwald, 
14 Nov. 1987. Stm11-lrle187/300 (BERN): Zielbnch. Gerlafinger Weiher. 18 Feb. 1990. Sc1111 -lrlet 9012. 
9013 (BERN): ct. Gcnevc. Moulin de Vers. 9 Jan. 1983, Montho1u (G 13002): ct. Jura. B~ourt . Crns 
des Fonncs. 25 Scpl. 1989. C/1lud111• (BERN): Kt. Luzcm. Buchrain. PerlenbrUcke. 7 Dec. 1976. Brciten
bach 0712-76 Br/ (NMLU): Eigcnthal, I Sept. 1978. Zwys.fig 0109-78 Br/6 (NMLU): En1lcbuch. Em
rncnmHncli. I Oct. 1988. Strm-lr/e188/425. 881431 (BERN): Euiswil. 27 Dec. 1985. 8iichlu2712-85 
Bal (NMLU): ct. Neuchatel. Creux du Von, Fenne Roben, 7 Oct. 1982. Ir/et 821396 (BERN): etc Ticino. 
Aurcssio. I Nov. 1981. Zenone (Lugano 2333); Someo, 18 Oct. 1982. /rlet 821426 (BERN). 

Based on macroscopical features alone, the pinkish l ints of the young lamcllae and the 
(sub)distant l amellae arc characteristic. Microscopically the species is easy recognizable 
because of i ls antler-like chcilocystidia and the cchinula1e spores. Crepidows cesarii var. 
cesarii is the most common European Crepidorus species. 

I have seen several collections with small and very variable spores(< 6 µm). Each of 
these collections, however, had signs of a disturbed development. i.e .• I found many 
1wo-spored basidia in collections in which the spore size and fonn varies considerably 
from 5- 9 µm, from globose to oblong on the same lamella. In one collection (Se1111-lrler 
9012) cystidioles (pleurocystidia sensu Hesler & Smith, 1965) were present on the sur
face of the lamella. I interpret these abnonnali ties as being induced by drought or low 
temperatures and therefore without any taxonomic signi ficance. Crepidows cesarii var. 
cesarii, frui ting throughout lhe year and several times on the very same substrate, seems 
co be especially susceptible to climatic innuences. 

fn the original description Rabenhorst describes the spores as "rotundis v. ovoides ... " 
which gave rise to a certain confusion about the spore shape and subsequently in the inter-
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prelation or this taxon. Although no origi nal material is left (Pfister. 1977). it is clear that 
Patouillard described and depicted Agaricus variabilis var. sphaerosporus as a taxon with 
perfectly globose spores. leaving no doubt about the spore shape. Yet, he noticed coni f
erous twigs as substrate, which is very rare for this taxon. A re-examination of the holo
type or Agaricus cesarii from Italy where it was growing on Pf(l(a1111s, showed globose 
pores of 7-9 ~tm. The type material in B is in very poor condition: almost nothing is left. 

The spores were found in droppings of insects close to the original place of the fru it
body. But there is no longer any doubt that Rabenhorst described a taxon with globose 
spores. Therefore C. sphaerosporus must be regarded as a synonym or C. cesarii. 

Examination of the type of C. cesarii var. gorhoburgensis Pilat (Senn-lrlet, 1992c) has 
hown that it fiL~ perfectly into the range variation or C. cesatii var. cesatii. 

I Ob. Crcpidotus ccsatii var. subsphaerosporus (J . Lange) Senn-lrlet, comb. 110v. -
Figs. 23, 52 

Crepidoms voriobilis vnr. s11bsphaerospor11s J. Lange. Fl. agar. dan. 5 (1940) IV (ba~ionym). - Noo
type (designated here): Switzerland: Bern. Rtsthenbach. Schallenberg. IOOO m. Abie1i-Foge111111. on fallen 
Piceo twigs. 1 I.X.1989. Se1111 -lrle1 89/240 (G). - Crepidn111s subsphacm.<porus (J. Lange) Hesler & 
Smith, N. Amer. Spec. Crcpidotus (1965) 121. 

C56b 0 
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Fig. 52. Crcpid1m1.< ce.flltii vnr . . rnb.<11hnern.<porus: fruit-bodies. spores. chctlocystidia. basidia. 
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Crepidoms subepibry11s Pihh. Studin bot. cech. 10 ( 1949) 50 (lype PRM, see Scnn-lrlct. I 993). 
Crepidotus kubickae Pil~t. Studia bot. cech. 10 (1949) 53 (type PRM. see Scnn-lrlct. 1992c). 
Misapplied name.r. Crepidows cesatii V:lt. splzaerosporus (Pot.) Onega & Buendia sensu Onega & 

Buendia. Int. J. Myc. Lichenol. 4 (1989) 96: scnsu Norstein. Gen. Crepidotus Norway (1990) 94. -
Crepido111s cesatii var. cesatii scnsu Hesler & Smilh. N. Amer. Spec. Crcpido1us (1965) 125. 

Pileus 2- 26 mm, semicircular, more rarely rounded nabcllifonn, young often ungu
late, later hemispherical to convex, with broadly inflexed margin, sometimes s lightly 
lobed, sessile, laterally or dorsally auached, not striate except in very old, hygrophanous 
specimens, mat, felled-tomentose, tomentosc, white and remaining so when dried; at 
point of attachment sometimes villosc-tomentose. Lamellae. L = 12- 20, I = 1- 3, crowd
ed to (sub)distant, narrow, up to 3 mm wide, ventricose, narrowly adncxcd to adnate. 
young white, later cream to salmon, or pinkish cinnamon (M 7 .5 YR 6/6, 6/8. 5/6); edge 
fimbriate and whitish. Stipe visible only in very young fruit-bodies. Flesh thin, white. 
Taste none or faintly ads tringent. Smell none. Spore print ochraceous-tawny to fulvous or 
pinkish cinnamon (M 7.5 YR 6/6, 10 YR 5/6- 6/6). 

Spores 6- 9 x 4.5 - 7 µm, Q = 1.2- 1.45. mean volume 129 ~tm 3, broadly oblong to 
oblong or ovoid to obovoid in frontal view, echinulate with spines clearly visible in opti
cal section, faintly to moderately coloured. Basidia 17- 28(- 32) x 6- 10 µm , four-spored, 
clamped. Chcilocystidia (13-)22- 60(-70) x 6-12 µm , narrowly utriform, cylindrical or 
clavate. in upper part moslly branched, often antler-like, sometimes flcxuous or angled. 
hyaline, thin-walled. Pilcipcllis a transition between a trichoderm and a loose cutis, mostly 
with straight, sometimes coiled. 2.5 - 6(- 8) µm wide, hyalinc hyphae; terminal cells un
differentiated; at the margin with pileocystidia shaped like cheilocystidia. Pigment lacking. 
Clamp-connections in all tissues. 

Habitat & Distribution - On twigs, branches and logs of coniferous wood (Picea, 
Abies, Pim,s),.rarely on hardwood. Temperate to borcal. From lowlands up to subalpine 
zone (highest altitude: 1670 m). Frequent only in borcal and upper montane-subalpine 
zones. August- November. 

Collec1io11s examined. AUSTRIA: Salzburg. Flnchgau. FOrsicnbrunn, 13 Oct 1989. Riicker 373-89 
(SZU): Tennengau, St. Koloman. 7 Aug. 1989, Riicker //8-89 (SZU): Steicnnark. SL Gallen. Hcnnau. 
22 Scpl. 1979, Moser 791589 (18). - CzECHOSLOVAKIA: Moravia. Zdanicky lcs. 28 Nov. 1963. Laub· 
nicck (BRNM 333556). - ESTONIA: farvsclja. Tartu. 30 Oct. 1985. Kalamees (TAA 124 561): Saare
maa. insula Kcssulaid. 10 Oct. 1983. Kalamees (TAA 123268). - FtNLANO: Sirknpuro. Oulankajoki. 
24 Aug. 1978. Mour 781297 (18). - FRANCE: dpl Doubs. Russey. Tourbi~re de la Chcnnlo11c. 27 Aug. 
1934. Favre (G 7939). - GERMANY: Baycrn. Bayrischcr Wold. 18 June 1986. l11scl1ka (herb. Luschkn 
1254). - RUSSIA: Krasnodar. rcscrv. caucasicum. 7 Sept. 1975. Ka/amees (TAA 94496). - SWEDEN: 
Gotland. Atlingbo. 5 Sept. 1950. Pe1ers.ro11 (UPS). - SwrrZERLA,',O: Kt . Bern. Bern. Bremg:menwald. 
30 Oct. 1982. lrlet 821440 (BERN): Grindelwnld. llramerwald. 12 Oc1. 1986. Se1111 -Jrle1 86/184 (BERN): 
RU1i b. Riggisbcrg. Gurnigclwald. 6 Scpl. 1989, Bieri & Se1111 -lrle1891173 (BERN): RUmligen. Tnnn
wald. 15 Nov. 1987, Se11n-lrle1871301 and 871302 (BERN): Kt. Graubundcn. Cinuos-chcl. Splnrs. 18 
Aug. 1957, Favre (G 13807): Kt . Sololhum. RUttenen. Wcisscnstein-R<Sti. 23 Oct. 1988. Sen11-lrle1 
881435 and 881451 (BERN): ct. Vaud. Pont de Nant. 31 Aug. 1982. Irle, 821265 (BERN); Mon1rcux
Pau1cx. 3 Oct. 1989. Glamc11 891229• (BERN): ct. Valais. Vcrbicr. 6 Nov. 1982. /r/e/ 82/46() (BERN): 
ncotype (designn1cd here): Bern. R<Slhenbach. Scballcnbcrg. 1000 m, Abie1i-Fage111111. on fallen Picea 
twigs. 11 Oct. 1989, Senn-Ir/et 891240 (G). 

Favre ( 1935) and Pilat ( 1948) circumscribed Crepidotus cesatii as a species with a re
markable variabili ty in spore shape, including Lhe two variants accepted here. Singer ( 1947). 
a lso aware of Lhat fact, gues ed L11a1 C. cesatii may have 'mycoecotypes', one on hard-
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wood. the other on coniferous wood. Other authors, however. accepted two (Norstein, 
1990) or three ta.xa (Watling & Gregory, 1989; Moser. 1983) or even more taxa in this 
complex (Hesler & Smith, 1965). 

After the study of about I 00 collections from all over Europe, I am convinced that there 
cxi t but two taxa in Europe. separated on account of their spore hape. Small-spored col
lection arc discussed in C. cesatii var. cesmii. 

Some authors (e.g. Onega & Buendia. 1989) stress the fact that the hyphae of the 
pileipcllis are mostly straight in var. subsphaerosporus and mostly coiled in var. cesatii. 
'orstein ( 1990) was able to prove the correctness or that observation statistically by 

means or a Kruskal-Wallis one way analysis. My observations confirm this a a Lrcnd, bur 
I could not prove it statistically. 

A type study of C. k11bickt1e Pil~t (Senn-lrlet, 1992c) has shown 1hat C. kubickae is 
based on old fruit-bodies or C. cesatii var. subsplwerosporus. 

11. Crepidotus variabilis (Pers.: Fr.) Kummer - Figs. 12, 13 

r\g(lric11s variabilis Pers .• Observ. mycol. 2 ( 1800) 46. - Agaricus Wlfiabili.( Pers.: Fr .. Syst. mycol. 
I ( 1821) 275. - Crcpido111s variabili.( (Pers.: Fr.) Kumm .. FOhr. Pi lzk. ( 1871) 74. - Clt111dop11s voria
bilis (Pers.: for.) Gill., Chomp. for. (1876) 426. - Dncltmiopus varinbilis (Pers.: Fr.) Pat., Hymtnomyc. 
Eur. (1887) 113. - Nt>otype (designated here): cthetlonds. prov. Gcldcrlond. Winterswijk. ·Willinks
werst'. on de.id fallen branches (Frnrin11.(} In mixed deciduous forest on calcareous lo:im. 30.IX.1973. 
C. Ba.f 6182 (L 973.164-257). 

Crepido11u n1riabilis var. micr0Jpor11s P. Karst .. Bidr. K!Snn. Finl. :it. Folk 32 ( 1879) 289. - Doclt
mioptu mi,·rn.(porus (P. Karst.) P. Karst., Finl:inds Bnsitsvompar ( 1889) 158 (type: Stockholm. Hcrba
num Romell 10218). 

Agnric11s ussilis Bull .. herb. Fronce ( 1783-84) pl. 152 (iconolcctotype). - Dcrmim,s sessilis (Bull.) 
Schroct.. Krypt.-A. Schlesien I ( 1889) 578. - Hyporrlwdi11.t scssi/is (Bull.) Migulo, Krypt. -FI. 3 (2/2) 
( 1912) 556. 

Crcpido111s sessi/is Brit?. .. Iler. naturwi~s. Ver. Schwobcn Ncuburg 31 ( 1894) 167. 
Agnric:11s nfrc11s Sow .. Col. Figs .. Engl. Fungi (1797) 97 (non Crepidows nil-e11( Velen. 1947). 

KEY TO THE VARIETIES 

la. Cheilocystidia small, 20-40 x 7- 12 µm, spores 5.5-7.5 x 2.5-4 µm 
a. var. variabilis 

b. Cheilocystidia long, cylindric, ncxuous, branched. 25-70 x 4-6 x 2- 3 µm, spores 
6- 8 x 3-4.5 µm ...................................... b. var. trichocystis 

11 a. Crepidotus variabilis var. variabilis - Fig. 53, Plate 2a, b 

Crcpidows variobilis vnr. voriobilis sensu Hesler & Smith. N. Amer. Spec. Crepidotus ( 1965) 108. 
Crcpido111s variobilis var. microsporu.t P. Karst .. Bidr. K!lnn. Finl. Nat. Folk 32 (1879) 289. -

D0clrmiop11s microsparus (P. Karst.) P. Karst.. Finlands O:isitsvnmpnr ( 1889) 158 (type: Stockholm. 
herb. Romell 10218). 

Sc/ccttd ducrip1io11. Favre, Sch,,..ei1. Z. Pilzk. 13 (1935) 146. 

Pi leus 5-10 mm, rounded nabelliform to rcniforrn. semicircular, piano-convex, with 
margin involute 10 inflexed but becoming lobed, undate and straight, t0mcntosc, bccom-
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Fig. 53. Crepido111s variabilis var. mriabilis: fruil-bodics. pilcipcllis. chcilocys1idia. basidia. spores. 

ing felted or silky-smooth. white, remaining so when dried but in one case pale yellow; at 
point of attachment sometimes tomentose-villose. Lamellae, L = 14-18, I = 1-2, moder
ately broad, up to 3 mm wide, moderately crowded, subventricose, narrowly adnexed, 
white, soon pale ochraceous-salmon or ochraceous-tawny to finally cinnamon-brown 
(M 10 YR 8/4, 7/6-6/8, 7.5 YR 7/6- 6/6); edge fimbriate, whitish. Stipe only visible in 
very young specimen. Flesh thin, whitish. Taste mild. Smell none or fungoid. Spore print 
pinkish cinnamon to cinnamon (M 7.5 YR 6/6-5/6). 

Spores 5.5-7.5 x 2.5-4 µm. Q = 1.6-2.3, mean volume 37 µm l, elongate to (sub-) 
cyli ndrical or oblong in frontal view, cylindrical in side view, distinctly punctate-warty, 
verruculose, moderately coloured. Basidia 17- 26 x 4.5-7 µm, four-spored, clamped. 
Cheilocystidia 20-24(-58) x 5-12(-15) µm, clavate, obpyrifonn, flexuous, mostly 
branched, angulate. Pileipellis a trichodenn of straight, flexuous to distinctly coiled. 
fil ifonn, 2.5 - 5 µm wide hyphae; terminal cells never differentiated. Pigment lacking. 
Clamp-connections present in all tissues. 

Habitat & Distribution - Gregarious, often imbricate on hardwood, rarely on conifer
ous woods, mostly on twigs. litter, sometimes on herbaceous stems. Meridional to boreal. 
From lowlands to montane zone. Locally frequent. August-January. 
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Collections examined. AUSTRIA: Steiennark. Burgau. 21 Sept. 1972. Riedl (W 25130). - BELGIUM: 
Louctte-Saint-Picrre. Aubert (Westend & Wall. herb. Crypt. Belg. no. 1283 ns Agnricu.t varinbilis) (K): 
Bouillon. 12 Sept. 1957, Kos1er63/5 (L). - BULGARIA: Svinccni, Mt. Zozcnsva Planina. 28 Aug. 
1975. Hinknvo (SOM 9420). - EsTONIA: Rnkvere. Nova Rihula. 11 Aug. 1958. Kolomees (TAA 
70992); Ralkula. 8 Aug. 1958. Kalomees (TAA 70958). - FRANCE: dpt Finist~re. Lanvtoe. Bois 11 
Postic. 24 Dec. 1974. Mornand 7413081 (herb. Mornnnd): Lanvooc. Bois du Poulmic. 25 Dec. 1983. 
Mornond 83068/ (herb. Mornand): dpt Somme. Ste. Segrfe. Aug. 1966. Bon 60801 (herb. Bon): dpt 
Ooubs. Tourbi~re de Remoray. 20 Aug. 1939. Favre (0 7932): Russey. Tourbi~rc de Plaimbois. 7 Sept. 
1935, Favre (G 7931 ): dpt Pas-de-Calais. Foret de Dcsvres. 17 Oct. 1991. S1'11n-lrlc1911247 (BERN). -
GER.\1ANY: Baden-WUrttemberg. Sandhausen. IS May 1983. \Vi111crhoff(hcrb. Wintcrhoff): Saarland, 
Neunkirchen. El1.enberger MUhle. Schmitt 7116 (herb. Schmitt): Brandenburg. Triglitz. 6 Oct. 1910. Jaap 
(Otto Jaap Fungi selecLi no. 538 as Crcpidotus c:esatii) (BERN): Bredowcr Forst bei Noucn. 7 Oct. 1906. 
Sydow (Sydow-Mycothccn gennanica no. 55 I as Crepido111s chimonophil11s) (BERN): Lothringcn. Schoe
necker Wald bci Forbach. Scpt./Oct. 1912. Ludwig (Sydow-Mycothcca germanicn no. 1202 as Crcpidorus 
chimonophi/11s) (BERN): Nordrhcin-Wcstfolcn. Scnnelogcr-Rotcrbnch. 8 Oct. 1988. Sonneborn ./ 118 
(herb. Sonneborn). - NETHERLANDS: prov. Drcnte. Wijstcr. 7 Nov. 1958. Barkman 6001 (WAG-W): 
Mnntingcr bos. 22 Oct. 1958. Barkman 5855 (WAG-W). Schoonloer strubben. 19 Oct. 1976. Jansen /8/ 
('>,' AG-W): Bcilcn. Brunstingcr pins. 23 July 1984. Amold.t 5153 (WAG-W), Owingeloo. 25 Sept. 1975, 
A molds (WAG-W 3413): prov. Gclderland. Wintcrswijk. 30 Sept. 1973. Bas 6182 (L 973.164-257): prov. 
Noord-Brabant. Dorst. 18 Dec. 1966. Jansen (L 966.342-002): Jansen & Mans Gusreran11s (L 956.148-
143); prov. Noord-Hollond. Hilversum-Corversbos. 20 Jan. 1975. Daams (L 974.176-349): Leijduin. 16 
Aug. 1968. Ki1s wm Waveren (L 986.112-123): ncotype (designated here): prov. Gelderlnnd. Winterswijk. 
'\Villinkswerst ·. on dead fallen branches (Fraxin11s) in mixed d.:ciduous forest on calcareous loam. 30 
Sept. 1973, C. 8 0.f 6182 (L 973.164-257). - PoLAND: Bialowieza Nntional Forest. 17 Oct. 1981. Pegler 
(K). - SPAI~: Madrid. El Pardo. 27 Dec. 1978. Alvorei (GDAC 163 1); Herv:is . C:iceres. 7 Nov. 1976. 
Morenn 1643 (GDAC). - SWEDEN: Upland. Bondkyrka. lfammarby. 17 Sept. 1937. Lundell (Fungi 
Exsiccoti Succici praesertim Upsaliensis no. 531 as C. variabilis) (K). - SWITZERLA1'D: Kt. Bern. Bern. 
Brcmgartcnwald. 30 Oct. 1982. Irle/ 82/.139. 8 Oct. 1991, Se11rr-lrle1 9///97 (BERN); ct. Jura. 8 o6coun. 
sur lo momagne. 25 Sept. 1989. Cltl1ela1 (BERN): Les Ordons. Oct. 1990. Clietelat 26 (BERN). Bassc
court. Mt. Choisi. 26 Sept. 1989. Chetelat 2/ (BERN): etc T icino. Malvaglia. 22 Oct. 1981. Lucchini 
1666 (Lugano): ct. Vaud. Le Mont sur Lnusonnc. 17 June 1979. Clime11fo11 79113 (LAU). 

Crepidot11s variabilis belongs to those species with a while pilcu and fairly crowded 
lamcllac that arc quite impossible lo identify without microscopical examination. The 
lobed, undale margin. however. proved lo be a rather good indication. The cylindrical 
spore-shape is the best indicative character for this species. Crepidotus variabi/is has the 
smallest spores in respect 10 a calculated volume of 36.5 µm3. 

Already Pilat ( 1948), after having examined several distributed exsiccatcs, emphasized 
the fact that C. variabilis has often been misinterpreted. I share with Norstcin ( 1990) the sus
picion that Fries himself may have included other small, white Crepidows species, such 
as C. cesatii, C. s11bverrucisporus and probably C. lundellii. in his concept of a 'variable' 
species aptly named Agaricus variabilis, as these species arc ra ther common in southern 
Scandinavia (see Norstein. 1990). 

11 b. Crepidotus variabilis var. trichocystis Hesler & Smith - Fig. 54 

Crepido111s voriobilis var. rrichocystis Hesler & Smith. N. Amer. Spec. Crcpidotus ( 1965) 108. -
Holotype: USA, Michigan, Burt Lake. Maple Bay. 18.Yll.1963. Smith 668/9 (MICII) (not seen). 

Macroscopical characters as var. variabilis. 
Spores 6.5 - 9 x 3-4.5 µm. Q = 1.6-2.2, mean volume 54 µm3, elongate. to ( ub-) 

cylindrical, in fron t view oblong. in side view cylindrical . distinctly punctate-warty, vcr-
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Fig. 54. Crepido111s variabilis var. rriclux:ysris: basidium. pilcipcllis. spores. chcilocysiidin. 

ruculose, moderately coloured. Basidia 25-30 x 5.5- 6.5 µm. clamped. Cheilocystidia 
25 - 70 x 4- 6 (in upper parts 2-3) µrn , (sub)cylindrical to narrowly lagenifonn, flexuous, 
frequently branched. Pileipellis a trichodenn of straight., flexuous to distinctly coiled, lili
form, 2- 4 µm wide hyphae; tenninal cells never differentiated. Pigment lacking. Clamp
connections present in all tissues. 

Habitat & Distribution - On twigs of hardwood. Submeridional. In Europe only known 
from France. 

Collec1ia11s examined. FRANCE: dpl Htroull. Roquehou1e pr. Agde. 21 Nov. 1978. Mo111/1011x (G 
15569). 

This variety is separated from the type variety by Hesler & Smith (1965) on account 
of the shape of the cheilocystidia and the somewhat wider spores. Exactly these characters 
can be found in this collection from southern France. The SEM reveals the same type of 
ornamentation as the type variety. This single collection does not allow any statement 
based on statistics. 

Section C repidotellae Hesler & Smith 

Cn:pit/0111.s sect Crepidorelloe llcsler & Smilh. N. Amer. Spec. Crcpido1us (1965) 110 (lype: C. s11b-
111nl/is Murr.). 

Crcpidortt.t sccl. Vers111i Hesler & Smith. N. /\mer. Spec. Crcpido1us ( 1965) 35 (type: Crepido111s 1·er· 
s11111s (Peck) Snee.). 

Crepido111s sect. Bc111/oe Hesler & Smith. . Amer. Spec. Crcpido1us ( 1965) 99 (type: Crepido111s 
be111/(1e Murr.). 

Spores always longer than broad, oblong, ellipsoid, ovoid or amygdalifonn, smooth, 
rugulosc or vcnniculose; fruit-bodies white or yellow. 
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Sub ection Fibulatini Sing. 

Crcpido111s subscc1. Fib11/01i11i Sing .. Lilloa 13 ( 1947) 94 (type: Crepido111s albi,l11s Ell. & Ev.). 

Spores ellipsoid, oblong. ovoid or amygdaliform, ornamentation of spores rugulose or 
vcrmiculo c; hyphac wilh or without clamp-connections. 

12. Crepidotus lundcllii Pil:11 - Figs. 8. 9, 55 

Crepidn111.r /1111dcllii Pil~t in Lund. & Nannf .. Fungi cxs. ucc .. fosc. V-VI (1936) 10. - Lcctotype 
(designated here): Fungi exs. succ. no. 220 (K). 

Crepido111s amygdalmpnm.r KUhn. in Kiihn. & Romogn .• Bull. Soc. Nat. Oyonnox 8 ( 1954) 74. -
Lcc101ypc. dcs1gn:ltcd here by Scnn-lrlet & Monthou~: France. Boi y. 3.VIII. Kalmcr(G 18394). 

Crcpido111s rnb1ilir P.O. Orton. Trans. Brit. myc. Soc. 42 ( 1960) 221 (type: Great Bnta1n. \Vhitlands 
Londshp. Rousdon. Devon. 2 Dec. 1958. Orton /514 (E)). 

Crepidnt11s V('rsu111s var. subglnbi•pnms Pil~t. Sb. Nar. Mus. Praze II B (3) ( 1940) 74 (type: Ucrnmo, 
Kobylcck:I Pol:ina. Sv1do,cc-Krajn:I Riko. 600- 1000 m. in Fa~1n virgin forest. July Augu~t 1937. Pil,it 
(PRM 23529)) 

Crepido111s /1mdtllii vnr. s11bglnbirpoms (Ptl:it) P1l:lt. All . Chomp. Eur. 6 (1949) 50. 
Misapplied 11ames. Crcpido111s i11ha11es111.• P. Korst. sensu P. D. Orton. Trans. Brit. myeol. Soc. 

41 (1960) 221 : Pegler & Young. Kew Bull. 27 (1972) 321: Nors1ein. Gen. Crcpidotus Norway (1990) 
3 

S<'lectetl ittm. Mos. & JUI .. Farbatl Bnsidiomyc. 3 (1986) Ill Crcpidotus 3. 
Selected dcscripti011s. Norstcin. Gen. Crcpidotus Norway ( 1990) 83. Stangl ct al., Z. Mykol 57 ( 1991) 

121-124. 138 141 (as C. 0111ochthtm11t, C. ca.rpari, C. /1111dellii ,uid C. sa111b11c1). 

Pileu 4- 30(- 50) mm. circular, semicircular. rounded nabelliform 10 renifonn, young 
ungulate, campanulate, later piano-convex, cssilc, laterally or dorsally auached. with 
margin shortly innexed, becoming straight and somewhat lobed, fclted-1omentose, later 
i.ilky except at tomenled margin, in very old pccimen hygrophanous. white 10 cream-buff 
or chamois (M 2.5 Y 8/6. 10 YR 8/4 -7/4- 7/6), with similar colours when dried: point 
of attachment oflen 1omcn1ose-villose, white. Lamcllae. L = 12- 18, I= 1-5. narrowly to 
moderately broad up 10 3.5 mm, (moderatley) crowded. subvcntricose to ventrico e, nar
rowly adnexed Lo free. pale whiti h clay, later brown 10 nuff-brown, without pinkish 
tints (M 2.5 Y 7/4-6/6. 7.5 YR 6/6. 10 YR 8/3-8/4. 7/6-6/6); edge fimbriate (lens). 
Stipe only in very young fruit-bodies visible, < I mm. white. Flesh rather 1l1in, up 10 
2 mm wide. white. Smell sometimes raphanoid. Taste slightly farinaceous. Spore print 
ochraccous-tawny 10 buffy brown (M 10 YR 5/4-6/6). 

Spores 6- 9.5 x 4-6 µm. Q = 1.3- 1.7. mean volume 112 µm3, oblong 10 ovoid in 
frontal view, sometimes slightly amygdaliform in side view, marbled 10 faintly rugulo c; 
walls rather faintly coloured. Ba idia 20-37 x 5-10 µm. four-spored, clamped. Cheilo
cystidia 28-65(-90) x 6-12(- 19) µm. clavate, narrowly utriform. more rarely capitate, 
branched or septate, hyalinc, thin-walled, r:ircly with some granular bodies. Pilcipcllis a 
transition between a cutis and a trichoderm of loo cly interwoven, cylindric. straight 10 
coiled. 4-6 ~1m wide hyphae; segment of shorter. cylindrical, up 10 10 µm wide hyphac 
with slightly thicker walls may be present: terminal cells toward the margin often broad 
and clavate, towards the point of a11achmcn1 cylindric, 2-4 µm wide; pilcocystidia fre
quent: evcral hyphal segment with yellow contents or with many refractive bodie ; 
further pigment lacking. Clamp-connections present in all tissues. 
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Fig. 55. Crepi<lotus l,mdellii: frui1.bo<fies. pileipcllis. cheilocys1idi11, bnsidio. spores. 

Habitat & Distribution - On hardwood twigs and branches, rarely on logs or herba
ceous stems, mosses, litter, coniferous wood or on bare{?) soil. Submeridional to boreal. 
From lowlands to subalpine zone (highest altitude 1500 m). Frequent, probably common 
in alluvial forests. Throughout lhe year, mainly in August. 

Collections e.xomined. AUSTRIA: KUrnten, Sattni1z. bci Stemmeritsch, 21 Sept. 1969. Moser 68112.J 
(18): Salzburg. Pinzgau, Koprunenal. 25 July 1992. Sen11·/rlet 921118 (BERN). - BULGARIA: Kokal· 
jave. Svinecni. ML Zozenska plonina. 28 Aug. 1975. Hinkova (SOM 9420). - EsTONIA: Hnapsalu. 
reserv. Matsalu, 21 July 1979, Vaasma (TAA 11 3162); Viljawdi, Loodi. 10 Aug. 1988. Kalamees & 
Vaosma (TAA 143772). - FRANCE: dpt Maine-et· Loire; Vaudelnay. Bois de Chonteloup, 3 Oct. 1982. 
Murnand 8127 (herb. Mornond); Bount. Les Bru~rcs. 7 Nov. 1989. Mornand (herb. Momond): dpt 
Somme. Hangest vcrs Conde·Folies. 14 Oct. 1979. 8011 79101014 (herb. Bon). - GERMANY: Boden· 
WUntembcrg. Wciswcilcr. 4 Oct. 1982. A. F. M. Reijnders 67 (herb. Rcijndcrs): Untcrgronbach. 11 June 
1984. Wimerhoff 84108 (herb. Winterhofl); Nordrbein.Westfalcn. Borgcntreich· RISscbeckcr Bruch. 24 Oct. 
1982. Runge (Monster): Saarland. Eimcrdorf. 28 July 1982. Schmi119526 (herb. Schmitt); Dayem. MUn· 
chcn. 9 Oct. 1966. F.i11htlfi11ger (M). - GREAT BRITAIN: Middlesex. Ruislip woods. 9 Sept. 1992. St1111• 
Ir/et 921207 (BERN). - LtCIITENSTEtN: Schaon. 10 Moy 1989. Prong11e 8935 (herb. Prongut). -
NtrrllERLANDS: prov. Flevoland, Oostelijk Flevolond. Larserbos. 21 Sept. 1988. Tjallingii (L 983.353· 
110); prov. Gclderland. Buren, 23 Oct. 1971. 22 July 1974. 1Jalli11gii (L 982.216·933, 982.216·972), 
idem, Klcipullcn. 25 Aug. 1982, Kuypu 2126 (L); prov. Limburg, Linne, 20 Sept. 1969, Benjamillse11 
690921; prov. Noord ·Holland. Amstcrdamsc bos. 8 Dec. 1960. Kits van \Vaveren (L 986.112· 109): 
Amsterdam. Amsterdamse Bos. 1 Nov. 1954. Reij11ders (L 954.292·064); prov. Overijssel. Ommen. 29 
Sept. 1977, Kuyper 2916 (WAG·W): prov. Utrecht. Zeis,. Appcllonntjc. 25 Aug. 1982. Bt1s 7806 (L). 
Linschotcn. 2 July 1982. K11yper 2033 (L); Winterswijk. ·Bckcndcllc". 29 Sept. 1973. Bas 615 (L); prov. 
Zeeland. Hontcnisse. Kruisdorp. 23 Nov. 1981. Meijt'r (L 981.180·132): prov. Zuid•Flcvoland. Eind. Jan. 
1989, C/1ri.rpij11 (WAG·W); prov. Zuid· Hollond. Voorschoten. 'Tcr Wadding·. 31 Aug. 1985. Bas8374 
(L); Gictcn. 'De kleine Houten·. 3 Nov. 1982. Amold.r 4962 (WAG·W). - SWEDEN: Upplond. Ojurll. 
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Runmar6. 19 Aug. 1949. Rydberg (S): Almunge parish. near Harparbol lund. 15 Sept. 1935. Lundell & 
Alberg Fungi cxs. succ. no. 220) (nootypc. K). - SWITZERLAND: Kt. Aargau, Nicdcrrohrdorf. Taumoos. 
I Dec. 1984. Gsell (BERN): Kt . Bern. Biel-Beaumont. Nov. 1989. Aeberlwrd 90136 (BERN): Kappclen. 
alte Aarc. 9 Sept. 1988, Se1111-Jrlcr 881359. 26 Oct. 1988. Se1111-lrler 881462. 881460. 881459 (BERN): 
Lenk, Rohrbach. 29 June 1948. Favre (G 7894): Ncucncgg. Forst. 5 Sept. 1988. Se1111-Jrler 881349 
(BERN): cl. Jura. B~eourt. Les Moulins. 5 Oct. 1989. Cl,lrelat (BERN): Les Ordons. 6 Oct. 1989. 
Chetelat (BERN); sur Poichcux. 15 Sept. 1989. Clrlrelar (BERN): Kt. Luzern. Enllebueh. Emmenm~neli. 
I Oct. 1988. Senn-Ir/er 88/.126. 88/.124 (BERN): lmmcnscc. Volgisricd. 23 Nov. 1987. Miimer 2311/ 
RM (NMLU): Schiltwnld-Grundwald. 14 June 1979. Biiclrler /406-79 Ba/4 ( MLU): Emmcn. 3 July 
1979. Bllc/1/cr 0307-79 Bal (NMLU): Hallikon-Meggenvald. 30 Oct. 1989. Kra11zli11 30/0-89 (NMLU): 
Kt . Schwyz. Muotnthnl. BlSdmerenwald. 3 Oct. 1991. Se1111-lrler 911172 (Dern): ct. Vaud. Pont de Nnnt. 
I Scpt. 1986.Maser86/l48(1B). 

Crepidotus /1111del/ii belongs to the whi te Crepidotus species that require an accurate 
microscopical analysis for identi fication. However, the clay-coloured to snuff-brown 
l:unellae wi thout any pinkish tints may be a good indication in the field. 

The fainL spore ornamentation. the shape of the cheilocystidia. and the structure of the 
pilcipellis distinguish C. !t111dellii from C. subverrucisporus, the latter with narrowly 
lagenifonn cheilocystidia and strongly ornamented spores. Crooked tenninal cells in the 
pileipellis, typical for C. suhverrucisporus, have never been observed in C. lu11dellii. 

The type of spore ornamentation, viz. very low ridges and warts, proved to be very 
constant in 1he SEM . 

Beside C. epibryus and C. s11bverr11cisporus no 01hcr European Crepidottts species got 
so many names as C. lundellii. T he main di fferences for the separation of these taxa 
are the shape (broadly oblong vs amygdalifonn) of the spores and minor discrepancies 
in spore size. and the presence or absence of yellowish tints on the pileus (see paragraph 
5.2.4). Tt is true. that C. /u11dellii shows consider.ible variation in 1hese charac1ers. but I 
am unable 10 separate more taxa; too many intennediates exi. t. I did no1 find one single 
collection with exclusively amygdalifonn spores; all collections have a certain percentage 
of oblong to broadly oblong spores. Norstein ( I 990) comes to the same conclusion. 

One infraspccific delimitation, however, seems possible: three collections from Fagus 
and Salix twigs (L 981.282-322, L 981. 180- 132, SZU 223-89) have very small (mean 
length < 7 µm) spores which are all broadly oblong. They fit perfectly the concept of 
C. /1111dellii var. subglobisporus (Pi hit) Pilat. For the time being the recognition o f an 
infraspccific taxon is, however, not warranted, since the difference of the mean length of 
the spores between the largest of the small-spored group and the smallest of the large
spored group is only 0.3 µm (sec also Fig. 38) and no other distinguishing character has 
been found. 

13. Crepidotus luteolus (Lamb.) Sacc. - Figs. I 0, 56, Plate 3a 

Agaric11s l11tcol11s Lamb .. rJ. mycol. Belg. I (1880) 181. - Crepidor11S l111eol11s (Lamb.) S:icc .. Syll. 
Fung. 5 ( 1887) 888. - Neotype (designated here): Switzerland: Kt. Bern: Dorfwnld ob Schwanenburg. 
clearing in mixed forest. on dead stems of various plants (R11b11sfn11icos11s, Urrico dioica. A1/ryri11111filix· 
femina). 12.X.1989. lcg. & det. Se1111-Jrler 891243 (G). 

Misapplied ,wmes. Docl1111inp1if rerrico/a (BriLL) Favre sensu Favre, Schwei1_ Z. Pil7.k. 13 ( 1935) 147. 
- Crepidoru.f pubesccns Brcs. scnsu J. Longe. Dansk bot. Ark. 9 (6) ( 1938) 51 ; scnsu A. Pears., Trans. 
Br. mycol. Soc. 32 ( 1949) 268. - D0chmiop11s cpibry11s (Fr.: Fr.) Romagn .. Rev. Mycol. 2 ( 1937) 137. 

Selected icones. Mos. & Jal .. Farball. Basidiomyc. 3 (1986) Ill Crepidotus 4: Mol. & Den .. Fl. 
Champ. sup. Maroc 2 ( 1975) 481. 



62 PERSOONIA - Vol. 16. Part I. 1995 

Pileus 2- 25 mm, orbicular, semicircular to rcniform, young ungulate, campanulatc, 
later piano-convex, sessile, laterally or dorsally attached, with narrowly innexed margin, 
later often lobed, not hygrophanous, mat, fclted-tomentose, later smoothly-silky, but at 
margin sometimes remaining tomemosc, yellowish to cream or pinard-ycllow to straw
yellow (M 10 YR 8/4- 8/6, 2.5 Y 8/4-8/8); in dried specimen cream to yellow, anti
mon, apricot-yellow, yellow-buff, pinard-yellow; at point of attachment tomentose. 
Lamcllae, L = 10- 22, I= 1-3, rather narrow, moderately crowded, subventricose, nar
rowly adnexed, young white or yellowish to sulphur-yellow, later cinnamon-buff to cin
namon ( 10 YR 7/4-7/6, 8/6, 7.5 YR 7/4-7/6-5/6); edge white, minutely fimbriate, latcr 
even. Stipe only visible in very young fruit-bodies, curved, tomentose. Flesh thin. white. 
Odour none. Taste slightly farinaceous. Spore print pinkish-cinnamon. cinnamon-buff to 
cinnamon (M 7.5 YR 6/6-5/6). 

Spores 7.5-10.5 x 4.0-5.5 ~tm. Q = 1.65- 2.2, mean volume 105 µm 3, elongate in 
frontal view, amygdaliform in side view. minutely punctate to rugulose; walls moderately 
coloured. Basidia 20-32 x 5.5-8.5 µm. four- pored. clamped. Cheilocystidia 35- 65 
(-83) x 5- 10 µm, cylindrical, nexuous, branched and angled, more rarely slightly clavate 
or narrowly lagcnifom1. Pileipellis a transition between a cutis and a lrichoderm of 3-6 
µm wide, filiform hyphae. Pigment yellowish. intracellular, visible only in fresh material. 
Clamp-connections abundant in all tissues. 

Habitat & Distribution - On hardwood twigs, herbaceous stems (Urtica. Rumex, Ru
bus, etc.), sometimes on mossc.s and coniferous twigs. Submeridional to temperate. From 
lowlands to subalpinc zone (highest altitude 1380 m). Common. Throughout the year. 
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Fig. 56. Crepido111s /11ttol11s: frui1-bodics. pilcipcllis. chcilocy~1idia. basidio. spores. 
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Collec1in11., examined. AUSTRIA: K!irn1e n. Ober Gtlllschach, Sa11ni1z. 10 Sept. 1967. Moser 671120 
(IB): S1emcri1sch. Sa11ni1z. 21 Sept. 1968. Moser 681123 (18): Tirol. WaldhUul bei Innsbruck. 29 Oct. 
1948. Moser 48188 (I B): Wtlrgl. Bcrgls1cinersee . 10 Sep1. 1982. lr/e, 821302 (BERN): Wien. Dcu1sch 
Kaltcnbrunn. 10 Oct. 1973. Reijnder.r 179 (herb. Reij nders). - BULGARIA: Sofia. Svinccu Doi .. Mt. 
Zozcnska planina. 7 SepL 1976. Hinkt>va (SOM 12030). - FR ANCE: dpl Finist~rc. Lanvtoc. 28 Dec. 
1989. Morno nd 8922 (herb. Mornand): dpt Maine-et-Loire. Vauldcnay. Chan1eloup. 3 1 Feb. 1979. 
Lclu11eyu 793681 (herb. Mornand): EcouOont, 3 1 Jan. 1988. Mom a11d (herb. Mormrnd): dpt Sovoic. 
Allcvard. Gleysin de Pinso1. 4 Sept. 1978. 8011: dpt Doubs. Besan~on, Marnirollc. Fore t d u Gro Bois. 
6 Nov. 198 1. Moser 811526 (18): ex herb. Kohner sub nomcn Dnchminp1t, re11101us (G 18432). - GER
MANY: Badcn-WUntemberg. Sandhauscn. 23 Nov. 1972. Wi111erlrof!7244b (herb. Winterhoff): Baycrn. 
Kreis Coburg. Plcs tcn. 2 No v. 1985. Engel 318 (K); Bayrischer Wald. Uirche nbcrg. 13 Aug. 1987. 
L1m·hkn (herb. Luschk:i 1258): Nordrhein-Wes1folcn. Hohc nlimburg. 25 Oct. 1989. Ru11ge (MUns1er): 
Warburg-Schcrfcdc. 2 1 Oct. 1982. Ru11ge (MUnSlcr): Monster. 28 June 1985. Papen (MUns1cr): Warcn
dorf, 14 Oct. 1984. Rrmge (MUns1er): Rhcder. Sieselberg. 24 Oct 1982. Runge (MUnsicr): Sanrland. 
Vtllkingcn-Krcuzbcrg. 2 1 Oc1. 1973, Sc/rmi11 10572. 30 Oct. 1974. Derbsch 10603 (herb. J. A. Schmi11): 
SaarbrOckcn-Schnfsbrilckc. 25 Oct. 1981. Sc/111ri11 9080 (herb. J.A. Schmiu). - ITALY: Varese. Vcrgimc. 
Sept. 1982. Macc/ri 3056 (Lugano): Reggio Emilia. 25 Ocl. 199 1. Schild (BERN). - LIClffENSTUIN: 
Eschnerberg. 27 June 1989. Prm,g11i 8956 (hcrh. Prongut): Schoanwnld. 26 Sept. 1989. Prongul 89216 
(herb. Prongu6): Profaschgwald. I Nov. 1989 . Prm1g11e 89262 (he rb. Prongu~). - NETHERLANDS: prov. 
Drente. Ruincn. 15 Oc1. 1984. Amold.r (WAG-W 5276); Dwingcloo. 9 Nov. 1983. Arnolds 5144 (WAG
W): prov. Friesland. Schicnnonnikoog. 27 Dec. 1985, Jalink & Na111a (L 985.125-039); prov. Gclderland. 
Wngeningcn-Hoog. I May 1979. Tjallingii: Hicrden-Blocmkampen. I Oct. 1988, Tjallingii; Puucn
Sehovcnhom. 15 Nov. 1986. Tjallillgii (L 970.294-008): prov. Limburg. St. Pictcrsberg . Encibos. 
18 Oct. 1950. Maas Gcesteranus (L 950.293-145): prov. Noord-Brobon1 . Dorst. 4 Dec. 1954. Jansen 
(L 954.292- 11 7); Lccmkuilen, I Nov. 1956. Jansen (L 956. 148-1 47): prov. Noord-Hollond. Vogelen1,ang. 
Bckslaan. 18 April 1970. /Ja.r (L 968.190- 165): Overccn. 2 Nov. 1974, Tjallillgii (L 970.294-002): prov. 
U1rcch1 . Bunnik. Rijnouwcn. 24 Nov. 1973. Arnolds JI /8 (WAG-W): Maarsscn, Kleine Pins. 31 Oc1. 
1981. ,.,,,, der A": prov. Zeeland, Hon1cnisse. llengsldijk. 23 Nov. 1981. Meijer (L 98 1.1 80- 182): prov. 
Zuid-Ho llond. Warmond. 2 Dec. 195 1. Ma<H Gce.uera1111s (L 950.24-29): Oostvoornc Mildenburg. 8 Nov. 
1975. Bas (L 969. 16-160). - SPAIN: Salamanca. 19 Oct. 1979. Sanchez 1799 (GOAC). - Sw rrzi,R. 
LMIO: Kt . Bern. Bern. Bremganenwald. 17 Nov. 1988. Se1111-lr/e1 88/480 (BERN): Schwarzcnburg. 
Dorfw:ild. 12 Oct 1989. Stnn-lrlet 891243* (G) (ncotype. G): Cl. Jura. Montavon. Les Lnvoirs. 27 Sept 
1989, Stm1-lrle1 891194 (BER N): Kt. Luicm. Horw, Birrcggwnld. Jff /5/0-798a /O (MNLU): Scmpach. 
Chrilsenrainwnld. 10 J:in. 1977. 8rei1e11bach 1001-77 Br/ (MNLU): Ent lcbuch. I Oct. 1988. Sc1111-lrler 
881423 (BERN): Kt Obwnlden. Alpnach. Wichclsec. 26 Dec. 1978, lliich/er 2612-78Bal (NMLU): Kl. 
Schwyt. Hnhikon. Meggcrwald. 30 Oct. 1989. Krlinzlin JOI0-89K (NMLU): Kl. Solothurn. Biberis1. 
13 Oct. 1988. Aeberluml 881482 (BERN); Biberist. Ahisberg. 22 Oct. 1988. Aeberlrord 88/483 (BERN): 
13ibercntal. I Nov. 1982. Aeberhard 881481 (BERN): lchenswil. Nov. 1989. Aeberhartl 90137 (BERN). 

I f the yellow colours arc present, Crepidot11s luteolus is easily recognized. Otherwise 
the spore shape and size as well as the cyl indrical. nexuous, branched chcilocystidia arc 
very di tinctivc characters. 

It is remarkable that this common specie has obviously not been descr ibed earlier than 
in the late 19th century. 

14. Crepidotus subverrucisporus Pil c1t - Pigs. 11. 57 

Crepido111s subverruci.rpnrru Pil~I. S1udia bot. ccch. 10 (1949) 151. - Holo1ypc: Czechoslovakia. 
Bohemia. Chnmenicn. 20.Vlll .1948. Vacek (PRM 49034). 

Crcpidorus vc/c11ovskyi Pil~l. Studia bot. cceh. 10 ( 1949) 152 (type: PRM 14309). 
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Crepido11,s bickhanU'n.tiJ P.O. Onon. Notes R. boL Gdn Edinb. 41 (1984) S73 (1ypc: E). 
Misapplied names. Crtpldotu.s epibryu.s (Fr.: Fr.) Qutl. scnsu Nol"Slein, Gen. Crcpidolus N()(Way ( 1990) 

102: scnsu Pild1. All. Champ. Eur. 6 (1948) 66. - Phialocybe epibryo (Fr.: Fr.) P. Karst scnsu Hor:ik. 
Syn Gener. Agaricalium ( 1968) 4S3. 

Selected descriptinns. P. D. Onon, Note~ R. bot. Gdn Etlinb. 41 ( 1984) S73 (as C. bickhamtnsis); 
Stangl el al .. Z. Mykol. S7: 143 (as C. ,·ele11ovsky); Senn-lrlet, 'ordic J. Bot. 11 (' 1991 ' : 1992) S92- S93. 

Pileus 5- 10 mm, semicircular, rounded flabcllifonn, renifonn, ungulate, campanulate, 
later piano-convex, young with inflexed margin. later with straight margin, at times lobed, 
not or only slightly hygrophanous, felted-tomcntose, white to cream (M 10 YR 8/4); in 
dried specimens yellowish cream, pale orange or greyish orange; at point of auachment 
often tomcntose, white. Lamcllae, L = 8-15, I = 1- 3, medium broad, close to subdistant, 
venLrieose. narrowly adnate, white. becoming light ochraccous-buff to cinnamon or red
dish brown (M 2.5 Y 8/3 - 6/6, 7.5 YR 6/6- 10 YR 7/4 - 6/6-5/6); edge fimbriate, 
white. Flesh thin, white. Odour none. Taste mild. Spore print sordid fl esh-pink to cinna
mon (M 5 YR 6/6). 

Spores 7.5- 10 x 4.5-6 µm, Q = 1.3- 1.8, mean volume 152 µm 3, oblong in frontal 
view, slightly amygdalifonn in side view, distinctly rugulose; walls dark coloured. Basi
dia 20- 29(- 35) x 6-8.5 µm, four-spored, clamped. Cheilocystidia 21-65(-80) x 5-12 
µm, narrowly lagenifonn, cylindrical. angled, sometimes fai ntly flexuous. Pileipellis a 
transition between a cuti and a trichodenn, towards margin a distinct trichodenn of 3-5 
(- 7) µm wide, cylindrical. more or less straight to coiled, branched, hyaline hyphae; ter
minal cells ofter s lightly narrower, traight or crooked: pileocy tidia sometimes present at 
pileus margin. Pigment in general lacking, but some cells of pilcipcllis occasionally fi lled 
with yellow (nccro-?) pigment. Clamp-connections present in all tissues. 

Habi tat & Distribution - On hardwood, on twigs of various deciduous trees or shrubs. 
Submeridional to boreal. From lowland~ up to subalpine wnes. Scauered. July- December. 

I 
Fig. 57. Crtpid11111f .wb1·tm,cispom1: chcilocystidia. pilcipcllis. spores. ha~idia. 
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Colle1:1ions examined. AUSTR IA: Tirol. St:1mserwald. 2 Aug. 1966. Moser 661112 (18) and 22 July 
1968. Moser 68132 (18): Salzburg. Flachgau. Klifcrhcim. 9 July 1990, Riicker 51-90 (BERN): Pinzgau. 
Kapruncnal. 26 July 1991. Se1111-lrlc1 92//20 (BERN). - BULGARIA: Kokaljavc. Zoienska planina. 28 
Nov. 1968. Hinkovo el fll . (SOM 6989). 7 Oct. 1976, Hinktwa (SOM 12030). - CZECHOStOVAKIA: 
Bohemia. Chrustcnicn. 20 Aug. 1948. Vacek (PRM 49034. holotype); Moravio. Pavlovske vrchy. 19 
Aug. 1965. Kriz* (BRNM 313003). - ESTO~IA: Kothln-J llrve, Kurcmae. 18 Sept. 1987, Kalamees 
(TAA 141819): Toila. 5 July 196 1. Kalamecs (TAA 72392). - PRANCE: ex herb. Kilhncr sub nomcn 
C. epibry11s (G 18420-21 ). - GER~1A:,,Y: Oaden-Wilrttcmbcrg. Kaiscrstubl. Weisweil. 25 Oct. 1978. 4 
Oct. 1982. Reijnders (herb. Reijnders): Hockenheim. M<irlach. 15 Sept. 1988. \Vi111erhoff 8892 (herb. 
Winterhofl): Bayem. Nalionalpark Bcrchtesgadcn. 19 June 1985. Schmid·Hei:kel (M). Erding, Eichcnriedcr 
Moo . 16 July 1974. Einhel/inger (M): Bayreuth. Oberaufsess. 10 June 1990. Engel El/3035 (herb. 
Engel). - ITALY: prov. Parma. Borgomro. Posso Cento Croce. 3 Oct. 1983. Moser831466 (18): prov. 
Trento. Val di Sol. Male. 5 Aug. 1972. Bresin.dry & Sarc/c11i (M). - L1CHTENS1'E.IN: Valina, 15 July 
1989. Prong11i 8977 (herb. Prongue). - NORWAY: S<ir-Tr!lndelag. Trondheim. Mnlvik, 15 Sept. 1972. 
Strid 11226 (S). - RUSSIA: Krasnodar. rescrv. Caucnsu~. Kisa. 10 Sept. 1975. Kolamees (TAA 94631). 
- SPAIN: Granada, Alhnma de Granada. 13 Nov. 1980, Ortega & Galan 1762 (GOAC) (as C. micrn
carpus). - SWEDE : Vlls1manland. Sala stad. 27 July 1948. Marander (UPS). - Sw1rt.ERLANO: Kt. 
Bern. Obcrburg. 18 Dec. 1988, Se1111-Jrle1881494 (BERN): Brien?. Birchctnl , 25 Sept. 1991, Sem1-lrle1 
911151 (BERN): Ki. GraubUnden. S-chanr. Val Trupchun. 28 Aug. 1954. Favre (G 138 13). Scuol/ 
Schuls. Val Tavrtl. 31 Aug. 1943. Favre (G 13809): 27 Aug. 1948, Favre (G 13811 ): Chaposch-Flunns. 
6 Sept. 1945. Favre (G 13810); Val Scsvcnna, 29 Aug. 1943. Favre (G 13808): 21 Aug. 1945, Favre 
(G 13812): Ct. Jura, Boecourt. Oct. 1989. CM1ela1 J6 (DERN): Kt. Schwyz. Steinen. 3 Oct. 1991. Se1111-
/rle191/ 171 (BERNj; Cte Ticino. Solle di Magadino, 6 Oct. 1988. u,cchini 55 (Lugano). 

PAKISTAN: W. Pakistan: Loon Bogla Muzaftorabad. 23 July 1963 (K). 

Macroscopically it is difficult co distinguish thi species from other while Crepido111s 
species. The dark, distinctly rugulose spores and 1hc narrowly lagenifonn chcilocystidia 
are the most important distinctive characters. 

Dried specimens arc most often light orange (K & W SAS. SA4, 6AS, 6A4) which 
may give rise to a confusion with Crepido111s !11teol11s from which C. subvermcisporus 
is best separated by 1hc shape of the spores and 1he elongate cystidia with acute apex. 
Unfonunacely mos1 herbarium collections lack notes on the fresh fruit-body colours; 
therefore it remains uncertain if C. subverrucisporus exhibits yellowish 1ints also in livi ng 

specimens. 
Crepidows subverrucisporus is ra1her variable in several microscopical characters: 

among 1hc chcilocystidia of the holo1ype arc some scp1ate and branched ones. Exactly the 
same shapes were found in one other collection (IB, Moser 83/466) from northern llaly, 
on Robinia also. If further collections will prove that 1his character is constanl. i1 might 
well serve for infraspccific delimita1ion. 

The spore ornamenta1ion as observed in the SEM varies from verruculose-rugulosc to 
almost venniculate-rugulose. Faintly ornamented spores come close to C. luteo/us. 

Subsection Autochthoni Senn- lrlct, subsect. 110v. 

Type: C. a11mch1/rn1111s J. Lange. 

Sporis levibus. hyphis fibula1b. sine hyphis gelatinosis. 

Spores smooth. hyphae with clamp-connections. 
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15. Crepidotus autocbthonus J. Lange - Figs. 4, 58 

Crepidows a111oclt1lto11us J. Lange. Fl. agar. dan. 5 (1940) Ill . - Ncotype (des ignnted here}: Denmark. 
Jylland, Marie Lund ved Kodling. 24.Vlll. 1987. JHP 74.87 (C). 

Crepido111sfragilis Joss .. Bull . trimest. Soc. mycol. Fr. 53 (2) (1937). 18 (not val .. no Lat .). 
Crepidows 11101/is var. pst11doapplant1111s Pil~t. Studia bot. ccch. 10 ( 1949) 151 (type: w. Acqu. 1889 

no. 370793. sec Seno-lrlet. 1992c). 
Mi.mpplitd names. Dem1in11s (Crtpid0111s) dep/11ens (Baisch) SchrocL sensu Schroet .. Pilze Schlcsicns 

( 1889) 279. - Crepidows appla11a111s scnsu Qu~I .. Crepido111s appla11a11,s sensu Rea. British Basidio
mycctac ( 1922) 455. 

Selected icon. J . Lange. Fl. agar. dnn . 4 ( 1939) pl. 132E. 
Selected d1m·rip1ion. Joss .. Bull . trimcs1. Soc. mycol. Fr. 53 (1937) 216- 219 (as C.Jragilis). 

Pileus 20-30(- 40) mm, nabcllifonn. semicircular to circular, convex to infundibuli
fonn, with innexed, sometimes lobed margin. indistinctly hygrophanous, mat, young 
distinctly tomentose. later minutely felled, becoming furrowed, cream-buff to pale buff 
or ol ive-buff (M 10 YR 7/4, 8/4- 8/6); in dried state cream-buff to chamois; at point of 
attachment strigose-fibrillose. Lamellae, L = 16. I = 1- 3. moderately to distinctly crowded. 
narrow up to 2-3 mm broad, arcuate 10 subvcntricose, when young whitish, becoming 
huffy-brown to snuff-brown (M 7.5 YR 5/6, 10 YR 5/4- 5/6): edge even. at times undu
late. Stipe often visible, short and thick. often in the shape of a pscudostipc, white, vi llose 
or tomentose, eccentric. Flesh thin, thicker near base. whitish, brinle, very brittle when 
dried. Taste mild. Odour not recorded. Spore print cinnamon to fulvous (M 7.5 YR 4/6). 

Spores 7- 9 x 5- 6 µm, Q = 1.3- 1.7. mean volume 122 µm3. oblong to ovoid in fron
tal view, amygdal i fonn with acute apex in side view, apex at times almost mucronate. 
absolutely smooth. rather thick-walled, dark coloured. Basidia 24-30(-35) x 6-10 µm. 

~ o ©JOo ] ~ 1"? (Q)o 

[ 

Fig. 58. Crepidotus a111oclt1hom1s: fruit-bodies. spores. chcilocystidia. basidia. spores. 
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four-spored. occasionally mixed with some two-spored, clamped. Cheilocystidia ( 11-) 
20-45(-55) x 5.5-1 1 µm, cylindrical 10 narrowly u1rifo1111. sometimes subcapitate, occa
sionally septate, hyalinc. thin-walled. Pileipelli a tran ition between a trichodenn and a 
cutis: tenninal cells sLraight, 3-6 µm wide, sometimes some pileocystidia shaped like 
cheilocystidia present. Pigment lacking. C lamp-connections present in all Lissucs. 

Habitat & Distribution - On soil, most probably always in connection with litter or 
wood debris. rarely clearly o n wood. in frondose forests. probably mainly in alluvial 
forest. Temperate. From lowlands up to submontane zone (highest altitude 640 m). 
Scattered. July-Septemhcr. 

Coltutionv uomined. AUSTRIA: Wien. Mnurcrwnld. 26 June 1983. Mrnuk (WU 2738); Lain1.er 
Ticr~nnen. 5 July 1981. Mader (WU 1070). - BEi GIL',1: prov. Nnmur. llan. Bois bnnnl. 8 Sept. 1975. 
Tjt1//ingii (herb. Tjallingii) - CIH'IIOSLOVAKIA: Moravia. Kromcri7c. 17 July 1954. Zn1•rtl (BRNM 
333532). - 0 1.NMARK: Jylhmd. Murie-Lund vcd Kolding. 24 July 1987, l'nerstn 74.87 (nco1ypc. C): 
Fnls1cr. Pomlc Nnkkc. 31 Ju ly 1985. Km,dstn & Petersen (C). - FRANCE: dp1 Ht-Rhin, Colmar. Forc1 
le eulnnd. 20 Sep! 1986. Wilhelm 881485• (BERN): dpl Doubs. Lougrcs. 17 Sept. 1955. H11ijs111011 
(L 955 239-420); dpt Maine-ct-Loire. Fore! de Longuentc. 27 July 1981. Mornand (herb. Mornnnd): 
Ch:impigny. 18 Oct. 1975. Momand 7515/8/ (herb. Mornand): dp1 RMne. Laye. 29 Moy 1955. Jos
ser:ind (herb. Joi.i.crand). - SWITZERLAND: ct. Voud. Mnurni. 10 Scpl. 1970. Cllmtt1fo11 7009108 
(LAU). 

Crepido111s a11toc/11ho1111s i the ole European Crepidotus growing almost exclusively 
on soil and exhibiting rather large Oabcllifom1 10 deeply infundibulifonn fruit-bodie . 
Microscopically the smooth, dark-coloured, thick-walled spores are characteristic rca-
1urcs. In shape and surface structure they resemble those or C. 1110/lis. The combination 
of the above mentioned chamctcrs together with the char:icter of the simple hapcd cheilo
cystidia give C. a111ochtlum11s a rather isolated y tematic position within section Crepi
dote/lae. 

Subsection Pleurotellus ( fony.) Scnn-lrlct, s11bsect. et stat. 11011. 

Plt 11roull11s Fay .• Ann. Sc,. not. (801.) VII. 9 (1889) 339 (bas,onym: l)'pc: l'le11rore/111s grt1minit'o/a 
Fay. = Crtpidnms epibrms). 

Hyphac without clamp-connections; spores smooth or minutely rugulosc. oblong tofu
soid: frui t-bodies white. 

16. C rcpidotus cpib r yus (Fr: Fr.) Quel. - Figs. 5, 59. Plate 3c, d 

Agaricus t11ibry11s Fr.: rr. Syst. mycol. I ( 1821 ) 275. - Crtpidomf tpibryus (Fr.: Fr.) QufL. Fl. 
myeol. rr:ince (1888) 107. - Pliialocybt tpibrya (Fr.: Fr.) P. Karst.. Bidrag Kann. Finl. at. Folk 32 
(1879) 415. D0chmio11u.r r11ibry11s (Fr.: Fr.) Romagn .. Re,•. Mycol. 2 (1937) 137. - Ncotype (desig
nntcd here): Nc1hcrlnnds. prov. Zuid-Hollond, W:irmond, lluis le Warmond, on roucn grnmincous stalks 
and leaves. leg. Mt1<1t Gtesrerom,s 156'3 (1.. 978.18-915). 

Agoric11s ,·or,obilis var. h>7mnphilus Pers .. Mycol. cur. 3 (1828) 28 (1ypc: K. examined by Singer. sec 
Singer. 1961 : 143). Agoricus h)p11t1phil11.r (Pers.) Berk .. Outl Brit. Fungol. ( 1860) 139. - Crepido-
r11s hyp11ophi/11t (Pers.) Norstcin. Gen. Crcpidotus orw:iy (1990) 78. 

J\gnric11s lterbar11111 Peck. Bull. Ouffalo Soc. nn1. Sci. I ( 1873) 53 (1ypc: NYS. examined by Singer. 
M:C S1ngcr. 1947). Crtpidumr lterlmrum (Peck) S:icc .• Syll Fung. 5 (1887) 888. - Plt'11mte/111s her· 
barum (Peck) Sing .• L1llo:i 13 (1947) 84. 
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Agaricus (P/euro1"s) l,ypnophilus Berk .. Out!. Br. Fungol (1860) 39. - Ple11rotel/11s hypnopliiliis 
(Berk.) Fay .. Ann. Sci. nnt. (Bot.) VII . 9 ( 1889) 339. 

P/eurotelliis graminicola Fay .. Censimento dci funghi osscrvali ncllc Valli Valdesi dcl Picmontc durontc 
ii mcsi Agosto-Ouobrc del 1885- 87. off-print p. 12. 1892. (Type: G. examined by llorak. see Horak. 1968). 

Crepido1"s commix1"s Bres. in Krieger. Fungi saJton. Exsicc. no. 1766-1767 ( 1912) (type: K). 
Cre[)ido1"s bufonius Vclen .. Novit. mycol. nov. ( 1947) 76 (fide Pi14t. 1948). 
Misapplied names. Agaric11s sessilis Bull. sensu Fries. Syst. mycol. I ( 1821 ) 275. - Pleuro1"s chia· 

neus (Pers.) scnsu Favre. Schweii. Z. Pilzk. 13 (1935) 148. - Crevido1"s v11bescens (Vnhl) Schroct. 
sensu Schroet .. Krypt. Fl. Schlcsicn I ( 1889) 624: sensu Kohner & Rom:ign .. Fl. nnal. Champ. sup. 
( 1953) 57. 

Selected icon. Cooke, Ill. Brit. Fungi (1885) pl. 516 C (ns Agoricus epibryus). 
Selected descriptions. Favre. Schwciz. Z. Pilzl:. 13 ( 1935) 148 (as Pleurot11s chione11S). Horak. Bcitr. 

Kryptog. n. Schweiz 13 (1968) 481- 483 (as Pleurote/111s graminicola). 

Pilcus 2- 20(-25) mm, semicircular, rounded nabelliform, rcniform. sometimes circu
lar, campanulate, piano-convex. sessile, laterally or dorsally anachcd. with margin shortly 
inflexed. later straight and often lobed, mat, not hygrophanous. never striate. felted 
tomentose, white, a lso when dried; at point of attachment tomentose. never strigose
villose, white. Lamcllac, L = 8- 14, I= 1- 2. moderately crowded to crowded, narrow, 
1- 2 mm broad, arcuate to subventricose, narrowly adnexed, white. then pale ochraccous, 
later cinnamon-buff to cinnamon or sayal-brown (M 7.5 YR 8/6, 10 YR 8/3- 8/6, 7/6-
5/6); edge minutely fimbriate. Stipe in younger fruit-bodies clearly visible. eccentric, 1- 2 
x I mm, white, tomentose. Flesh very thin, white. Taste and odour none. Spore print 
ochraceous-buff to ochraceous-tawny (M IOYR 7/6- 6/6). 

Spores 6.5- 9.5 x 2.5 - 3.5 µm , Q = 2. 1-3.2, mean volume 38 µm 3, cylindrical tofu
soid in frontal view, amygdali form to distinctly pip-shaped in side view, smooth, faintly 
coloured, hyalinc in light microscope. In preparation often in dyad and tetrads. Basidia 
17-25 x 5- 7 µm, four-spored, clampless. Cheilocys tidia (20-)33- 55 x 4- 7 x 1.8- 2.5 

I 

Fig. 59. Cre1,idn111.r epib,yus: fruit-bodies. spores. chcilocystidia. basidia. 
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(-4) µm, cylindrical, narrowly lageniform, wh ip-l ike, nexuous. often branched, hyaline, 
lhin-wallccl. Pilcipellis a LransiLion between a cuLis and a Lrichoderm of loosely interwoven 
or slightly coi led, cylindrical. 2-4 µm wide hyphae: tenninal cells not differentiated. 
straight. Pigment none. Clamp-connections absent. 

Habitat & Distribution - On herbaceous stems, mainly grasses, hardwood twigs, 
l itter. mos e . or even man-made substrates ( rope). At a gi ven spot mycelium fru i ting 
omctimes on various substrates. Meridional Lo borcal. Rather common and widespread 

throughout Europe from lowlands to upper montane zone (highest altitude 950 m). May
Fcbruary. 

Colltctio11s examined. AUSTRIA: Wien. Deutsch Kallcnbrunn. l O Oct. 1973, A. F. M. Reijnders 
{herb. Rcijnders). - CZf..cllOSLOVAKIA: Moravia. Kurim in silva Sibemo. I Oct. 1952. Smarda {BRNM 
333562). - FRAKCE: dpt Maine-el-Loire. La Pouc1c. 17 Feb. 1987. Ga/011d {herb. Mornand 8783 8 I): 
St. Sylvain. l'Echarbot. 25 Nov. 1979, Mornand; d pt Dcux-S~vres. Taiu. 18 Nov. 1979. Mor11 and 
79239: dpt Paris. Bois de Boulogne. 1845. Levei/ll (G 15572): ex herb. KUhner sub norncn C. (}11bt:s
ce11s. I 5 Oct. 1944 (G 18423): Corse. Vol de Niel he. Vcrghio. I Nov. 1982. Maas Geweranus 15695 
{L). - GERMANY: KOnigstcin. 24 June 1902. Krieger {Krieger. Fungi saxonici no. 1766. paratypus 
Crepidot11s co111111ix111s Ores.): Schandau. Oct. 1901. Krieger (Kricger. Fungi saxonici no. 1767 as Crc(}i
dnt1H cnmmixtttr Brcs .. pnrotypus) {K): Nordrhein-Wcstfalcn. Lcnnestndt-Bilstein. 27 Oct. 1983. Runge 
(Munster); Briton-Alme. Ncttet:11. 6 Oct. 1983. Runge (MUnstcr): Saarlond. Halde J1igcrsfrcudc. 11 OcL 
198 1, Sclimin 8884 (herb. Schmitt). - GRE1\T BRITAIN: England. Arbrook common. Esher. Surrey. 
5 Nov. 1989. Spooner (K). - ITAt.Y: prov. Trento. Colcar:1nica-Cnldona1.1.osec. 8 Oct. 1974. Mo.tu 
74/572 (18). - LICHTENSTEIN: Bat,crs. 30 Ocl. 1989. PT1mg11e 89263 (herb. Pronguc). - NETHER
LANDS: prov. r:lcvoland. 0. Flevoland. Roggebotbos. I Nov. 1980. A. F. M. Reijndcrs; prov. Noord
Holland. Vclzcn. Middcn-Hcrrcnduin, 6 No,•. 1976. Bas (L 976.300-581 ); prov. Ovcrijsscl, Rijscn. 
Rijsserberg. 11 Sept. 1955. Maas Gumranus (L 955.1 17- 184): ncotypc (designated here): prov. Zuid
Holland. Wam,ond, Huis tc Warmo nd, on rotten gramineous stalks and leaves. leg. Maas Gecstera1111s 
15643 (L 978.18-9 15). - SPAIN: Madrid. 17 Nov. 1982. Esteve 2819 (GDAC). - SWl1'ZERt.A'IO: Kt. 
Aargou. Bremgortcn. Fischbachmoo~. 9 Oct. 1981. Ir/et 811428: 20 Oct. 1984. Gsell 90/4* (BERN 
90/4): Kt. 13cm, Oelp. Hunzigenau. 28 Oct. 1986. Se1111-/r/et 86//94; 11 Dec. 1988. Se1111-/rlet 881487 
(BER ): ct. Jurn. Bnsseeoun. Mt. Choisi. 5 Oct. 1989. Chetelat {BERN); Kl. Luzcrn. Horw, Birrcgg
wald. 3 Jan. 1976. Krn11;Ji11 / ./ /2-75-K (NMLU); Kt. Schnffnnusen: Stein a. Rh .. 22 Nov. 1881. Schenk 
(Rabenhorst-Winter. Fungi curo11aei. no 2732 pro pane) (BERN); Kl. S0lo1hurn. Oberdorf. Ncssclbodcn, 
23 OcL 1988. Senn-Jr/et 88/.152 (BERN): c tc Ticino. Bnrbegno. 9 No,•. 1980. \Veidma,m (Lugnno 1176): 
Bcdigliora. 15 April 1983. Riv" (Lugono 3 189). 

Several mycologists (Pilat , 1948; Moser, 1983; Watl ing & Gregory, 1990) separate 
this species from the genus Crepidotus and place i t in Pleurotellus. Their main reason for 
maintaining the genus Ple11rorellus is the pale spore colour. Indeed, that is a slriking char
acter o f C. epibry11s. Yet. spore colour varies considerahly within the genus Crepidotus. 
being an important taxonomic character on species level for mosL aulhors. 

The spore shape. anolher striking character of Crepido111s epibry11s, resembles strong
est that of C. vers11111s. A gain this can be seen as the extreme on a line along which spores 
are becoming more and more elongated. Dyads and LeLrads of spores are often observed in 
C. vers11t11s as well. 

Smooth spore walls occur in several species of Crepidorus. 
The cheilocystidia of C. epibryus have o ften been overlooked in the past. as they col

lapse easi ly and therefore seem 10 be lacking in old or poorly dried herbarium material. 
The circumscription of Pleurotell11s as having no cystidia is therefore untenable, as it is 
typi fied by P. graminicoltt Fay. (sec Horak, 1968), in my opinion a synonym of C. epi-
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bryus. The whip- like shape of the cyslidia can again be regarded as an exlrcme fonn of 
those found in C. vusut11s. Singer ( 1973) indicates similar cystidia for C. po/y/epidis and 
C. longicystis. Sub Lratcs and habitats of C. epibry11s are similar to those of C. luteolus. 

In view of the above picture I do not see any good reason for separa ting C. epibry11s 
from Crepido111s in a genus of its own. The characters in common arc overwhelming: 
(i) fruit-body development. (ii) tructure of hymenophoral trama, (iii) structure of the 
pileipellis, (iv) colour of the lamellac: occasionally with pinkish tinges (collection of 
Spooner at Kew); snuff-brown in occasional large fruit-bodies (e.g. BERN 90/4), shape 
of fru it-body. 

Agaric11s (Crepidot11s) epibry11s Fr. has been interpreted in many different ways, at 
least three species have been confused in this process. 

Fries s tresses the fact that his small pecies wi th a white, sericeous pileus grows on 
mosses. Not so many Crepidotus species occur on mo ses ( cc Table IT). Besides with 
C. /11teo/11s, this is occasionally the case with C. /1111dellii and C. cesatii. but these three 
species have brownish lamellae, thus not fitting Fries' descript ion: ·'lamellis confertis 
gilvis.'' The descriptions of C. epibryus of Que let ( 1872) and Romagnesi ( 1937) stress 
mainly pore shape and ornamentation and agree with C. /111eollls. A cri tical analysis of 
Pilat's description ( 1948) of C. epibry11s and a re-examination of specimens listed under 
C. epibry11s (e.g. de TI1Urncn, Mycoth. univ. no. 401 ) convinced me, that Pilat's circum
. cription of C. epibry11s includes at least partly C. /11teo/11s and C. sub1·ern1cisporus. 

Cooke ( 1884- 1886) illustrates on plate 5 16 Ca fungus, growing on grasses, with a 
very thin pileus called Agaric1,s epibryus. representing what many mycologists call Crepi
dotus ( Ple11rotellus) lrerbarum. Karsten ( 1879) as well notes herbs as substrate of Pliialo
cybe epibrya and thu describes most probably the same species as Cooke. 

An important macroscopical character of Crepidotus lterbar11111, i.e. C. epibryus. is the 
fact that the lamellae rarely tum deep brown, but remain pale ochraceous, that is 'gilvus' ! 
Having in mind that this species in widely distributed in Scandinavia (Norstein. 1990) and 
grows sometime on mosses I conclude that it can hardly be doubted that Fries' original 
description of A. epibry11s covers what i usually called C. lrerbarum. 

17. C r epidotus versutus (Peck) Sacc. - figs. 7, 60 

Agoricus (Crepido1us} 1·usu1us Peck. Ann Rep. N.Y. St3te Mus. 30 ( 1878) 70. - Crepidrmis vu
Jlll11s (Peck} S3ee .. Syll. Fung. S (1887) 888. - Holotype: USA. New York: Forestburgh. Sept .• Peck 
( YS) (sec nlso Singer, 1947). 

Agoric11s pubescens Vahl. A . dnn,cn 8 ( 1792) t. 1073/2. - Pteuro111, pttbtscens (Vnhl) Schroet .. 
Krypt. A. Schlcsicn I ( 1889) 624 (misnppl. to C. tpibry11s). - Crepidor11s pubescer,s Ores .. lconogr. 
mycol. 16 ( 1930) 790. 

Cllpidn11is brt'sodofot Pil:St. Atl. Ch;imp. Eur. 6 ( 1948) 46 (supcrll. name eh3Jlgc for C. pubescen.s Brcs.). 
Geopetnl11m geophi/1is Murr .• N. Amer. Fl. 9 ( 1916) 299. - Crepidnius gtnphi/1,s (Murr.) Redh~d. 

Sydow in 37 ( 1986) 2SS. 
Ag<1ric11, cltimnt1oplti/11s Peck (fide Murrill. 1917). 
Sdec1ed descrip1io11s. Norstcin, Gen. Crep1dotus No,w3y ( 1900) 70: Senn•lrlcc. Nordic J. 801. 11 (' 1991 ': 

1992) S93- S9S . 

. Pilcus 7- 25 mm. semicircular, rou nded flabellifonn to rcniform, rarely spatulate, 
young ungulate. campanulate, later convex to piano-convex. sessile, laterally or dorsally 
attached, old s lightly undulate. with margin shortly inflexed, soon becoming traight, later 
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sometimes crcnate, felled. slightly tomentosc at margin. white, in old hygrophanous spec
imens more greyish; white or more rarely buff or chamois when dried; at point of attach
ment sometimes vi llose, white. Lamellae, L = 10-14, I = 1-3, moderately broad, mod
erately crowded, rarely subdistant or distinctly crowded, subventricose to ventricose, 
narrowly adncxcd or free, white, soon clay-white. pale yellow-orange, pinkish buff, l ight 
ochraceous-buff, cinnamon-buff (M 2.5 Y 8/3, IO YR 7/6, 7.5 YR 6/8- 5/8. 5/6), when 
dried cinnamon-brown; edge fimbriate and whitish. Stipe absent or only visible in very 
young fruit-bodies, < I mm, tomentose, white. Flesh thin, white, very brittle when dried. 
Odour and 1aste none. Spore prim sayal-brown, bud.'thorn-brown, clay-brown. 

Spores 8.5-12 x 5-6.5 µm, Q = 1.6-2.1 , mean volume 165 µm3, elonga1e in frontal 
view, slightly amygdalifom1 in side view, sometimes with a fain1 suprahilar depression. 
marbled to almost smooth; walls rather faintly coloured; in preparations often in dyads and 
1etrads. Basidia 25-40 x 7- 10.5 µm, four-spored, sometimes mixed with two-spored , 
clampless. Cheilocystidia 26- 75 x 5- 9 µm, cylindrical, flexuous, more rarely narrowly 
lagenifonn, often slightly monilifonn and subcapitate, rarely branched, often septate, i .e. 
fom1ing chains, hyaline, thin-walled. Pileipellis a transition between a lrichodenn and a 
cutis of loosely interwoven, cylindrical, curved, up to 6 µm wide hyphae: tem1inal cells 
erect, undifferentiated, i .e. cylindrical or at pileus margin shaped like chci locystidia. Pig
ment lackjng. Clamp-connections absent from all tissues. 

Habirat & Distribution - On hardwood (mainly Bew/a, A/nus) or on soil in connec1ion 
with wood, mainly at damp places. Temperate to arctic. From lowlands to montane zone 
(highest altitude: 630 m). Frequent only in borcal Europe, 01herwise scaucred to rare. 
September- December. 

I 

Fig. 60. Crepidotus versutus: spores. basidio. cheilocystid i.i. 
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Collec1io11s examined. AUSTRJA: Wien, Riltschcn, 11 Oct. 1973. A. F.M Reij11ders 35 (herb. Rcijn· 
dcrs). - ESTONIA: Ahunapalu. T:1rtu. 7 Oct. 1989. Kolamees (TAA 144415): Pamu. Nigula rcscrv .. 
19 Sept. 1982. Kalamees (TAA 122508): llumctsa. R:ipina, 21 Scp1. 1956. Kalomees• (TAA 70405). -
FRAKCE: dpt Pns-de-Cnlais. Fora1 Domainc de Boulognc. 13 Oct. 1991. Se1111- lrle1911214 (BERN). -
G ERMMIY: Schleswig-Holstein. Sachsenwold. 4 Nov. 1903. Jnop (Otto Jaap-Fungi sclccti cxsiccati no. 
67 us Crepidmus ce.mtii Rnb. vnr. versr1111s Peck) (BERN). - ICELAND: Egils1adir. Selskogur. 25 Sept. 
1987. Hallgrimsson I 1614: 26 Sept. 1987. Hallgri111sso11 11640; 4 Sept. 1985. Hnllgrim.uon 10125: 
Langhus. Fljotum. 15 Sept. 1976. Hollgrimsson 9022: Thvera. D:ilsmynni, 24 Sept. 1968. fla llgri111ssn11 
5479. - NETIIERLANDS: prov. Limburg. Epen. Bovcnste Bos. 27 Oct. 1965. Jn11se11 (L 964.296- 111 ). -
SW117,F.Rt.ANO: Kt. Luzcrn. Lamperdingcn. Dictsehibcrgwald. 14 Dec. 1975. Krlilll}in /4/2-75 K (NMLU): 
ctc Ticino. Bollc di Magadino, 6 Nov. 1987. Lucchini (Lugano). 

USA: New York. Orange Co. Harriman State Park. 14 Oct. 1962. Rogerson 178 ( Y); County Park. 
7 ov. 1975. Rngerso11 (NY). Ulster Co. Catskill Pork. 14 Oct. 1990. Sc1111-lrle1 90/109 (BERN): New 
Hnmsphire. White Mts Nat. Park. 16 Aug. 1963. Bige fuw 12333 (NY). 

Crepidotus versutus is another pure white Crepidotus species which needs lo be micro
scopically checked. It differs from other white Crepidor,is species in lacking clamp-con
nections and in distinctly elongate spore shape. 

For a discussion on the nomenclature see Norstein ( 1990). 

EXCLUDED OR DOUBTFUL SPEClES 

carpatorossicus. - Crepidotus carpatorossicus Pilat, Studia bot. cech. 10 ( 1949) 153. 
Type: Ucraina, T ranscarpates. VTII.1934 (PRM 23474). As shown cl ewhere (Senn

Irlec, 1992c) the type collection represents Clzromocyplzella muscicola (fr.) Donk. 

ct1spari. - Crepido111s caspari Yel.. Mykologia 3 ( 1926) 70. 
Type: PRM. not seen.Ha re-examination of the type material would prove the expect

ed identity with C. awoch1ho1111s J. Lange, C. caspal'i would become the correct name for 
that species. 

citri1111s. - Crepido111s citri11us Larsen. Botany of Iceland 2 ( 1932) 545. non Crepido111s 
citri11us Petch, Ann. R. bot. Gdns Peradeniya 9 ( 1924) 225. - Crepidotus larse11ii Pilat, 
ALI. Champ. Eur. 6 ( 1948 74. 

No type material is left in Iceland and Copenhagen. Judging from the original descrip
tio n this is probably C. carpaticus; C. citri1111s Larsen (non Peck) is best regarded as a 
nomen dubium. 

microcarpus. - Crepidotus microca1p11s Malent;on in Mal. & Ben .. Fl. Champ. sup. Maroc 
( 1975) 482. 

T ype: MPU. l failed to obtain lhe type material. Judging from the origi nal description 
C. microsporus comes very close to C. subverrucisporus Pilat. 

111uscige11us. - Crepidotus muscige11us Vel.. Novit. mycol. nov. (1947) 77. 
Type: PRM. not seen. Judging from the description given by Pilat ( 1948) conspeci

fici ty with C. /111eo/11s eems probable. 

niveus. - Crepidorns niveus Yel., Nov. mycol. noviss. ( 1947) 87. 
Type: PRM. not seen. See Pil~t ( 1951). 
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pallescens. - Crepidorus pallescem Que!.. Bull. Soc. bot. Fr. 25 ( 1878) 287. 
Pilat ( 1948) examined the type specimen and found only young, not yet sporulating fruit

bodies. Judging from the protologuc it could represent C. lweol11s. 

sa111b11ci. - Crepidotus samb11ci Vet., Ceske Houby ( 1922) 919. 
According 10 Pilat (1949) a synonym of Crepidorus lwustellaris, i.e. Simocybe rubi. 

The Latin description of Pi lat ( 1948), however, differs in some detail from the present 
concept of that species. The cap is described as" ... ex1us glaber. albus, sol um ba i long 
1omen1osus, ... ": the lamellae " ... initio sublutescent ibus, tum grisco-ochraccis .. . ". 
While the microscopical characters arc in accordance wi th those of S. rubi, the macro
scopical characters fit other species beuer. Orton ( 1960) recorded 1cn1a1ivcly a collcc
lion as C. sambuci, which represents undoubtedly a typical Crepidotus species close 10 
C. lundel/ii. Indeed. the microscopical details for C. sambuci given by Velenovsl,,.-y agree 
very well with those of C. lundellii, viz. the ovoid spores and the often capitatc chcilo
cyslidia. Unfortunately the original description lacks any information on spore ornamen
tation. Moser (1983) accepted Orton's interpretation; but till now the species has been 
only recorded from Great Britain. I examined only one collection labelled as C. sambuci 
gathered by the Dutch mycologist F. A . Tjallingii accompanied by extensive notes. With 
the exception of the lemon-yellow colours observed in the young fruit-bodies, the col
lection did not deviate from the range of variation of C. lundellii. For the Lime being I 
consider C. samb11ci as doubtful species. 

serbicus. - Crepidotus serbicus Pi lat. Bui I. trimest. Soc. mycol. Fr. 53 ( 1937) 82. 
Type: Jugoslavia, Serbia, Kapaonik Mountains, V.1936. Cemjm,ski (PRM 48575 1 ). 

A re-examination of the type material (Senn-lrlc1, 1993) convinced me that C. serbic11s 
must be regarded as a nomen dubium as it consists of an immature fruit-body covered 
with alien spores. 
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Legends to Plates 1-3 (pages 77-79) 

Plate 1 

a. Crepidorus 1110/lis 
Switzerland: Jura. Bolcoun. 23 Aug. 1977. Chetelat EHC 1977 

b. Crepidotus 11101/is 
Switzerland: Brienz. Birchtal. 25 Sept. 1991. Se,111-Jrlct 911/49 

c. Crepidot,,s cesatii var. cesatii 
Switzerland: Jura. Bolcourt. Dec. 1984. CM1ela1 EHC/984 

cl. Crcpidow.r ce.totii var. cc.rotii 
Switzerland: Bern. Obcrburg. 18 Dec. 1988. Se1111-lrle1881493 

Plate 2 

o. Crepido11,., ,•ariabilis vor. variabilis 
Switzerland: Bern. BremgMenwold. 30 Oct. 1982. Se1111-lrle1 821439 

b. Crepidoms ,·ariabilis var. variabilis 
Switzerland: Jura. Bassccourt. 1979. Clic1cla1 EflC 1979 

e. Crepido111s /1111dellii 
Austria: Salzburg. Pinzgau. Kaprunertal. 25 July 1992. Sc1111-/rle1 92/118 

cl. Crepidot11s /1111dellii 
Netherlands: Utrecht. Zeist. Appellaantje. 25 Aug. 1982. C. Ba.r 7806 

Plate 3 

a. CrepidottlS applanaws var. app/011011,s 
Austria: Salzburg, Flachau. 27 July 1990. T. Rllckcr 96190 

b. Crepido1t1s /111eo/11s 
Switzerland: Zollikofen. Williwald. I Nov. 1992. Sc1111-/r/e1 92/6()/ 

c. Crepido111s epibry11s 
Switzerland: Bern. Bclpau. 11 Dec. 1988. Sc11n·lrlet 881487 

d. Crcpidows epibryus 
26 Oct. 1989, S1m11-Jr/c1891284 
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Plate I 
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I N D£X 

New names are in bold-face type. Subdivisions of genera are indicated by tho sign §. illustrations by an 
asterisk (•) added to the page number. 

Agaricus § Crcpidotus 1-3. 10- 14. 16. 20, 2S. 29: 
3lvcolus 31: applanatus 38: calolcpis 34: ccsatii 
SO. S3: chimonophilus 31, 70; crocophyllus 42; 
dorsnl is 42; epibryus 67. 68. 70: hcrb3rum 67: 
hypnophilus 67. 68; luteolus 61: mollis 29, 31. 
77•; niveus SS: pube~cns 70: ralfsii 31: sessilis 
SS. 68: variabilis 29. SS: variabili( var. hypno
philus 67: variabilis var. sphacrosporus 49, 53 

Chcimonophyllurn c~ndidissimum 29 
Chromocyphella muscicola 72 
Claudopus sph3crosporus 49: variabilis S5 
Clitopilus hobsonii 29 
Conchomyces 29: ,•crrucisporus 29 
Coninarius 10 
Crepidotus nlabamcnsis 31; alveolus 31: amygdalo

sporus 23, S9: applanatus 2. 4. 1• . 10-12. 25. 
26. 28. 3 1. 38. 40. 43•. 45. 46, 66; applanatus 
var. applanatus 16. 18. 20- 22. 28. 38. 39•, 40. 
79•; applanatus var. crocophyllus 42: applanatus 
var. fulvifibrillosus 38. 42: applanatus v:1t. sub
globigcr 18. 21, 22, 39•. 39. 4 1; nutochthonus 
2. 4. 5• , 9•, 10. 12. 17. 18. 25, 26. 3 1. 59. 6S. 
66•. 67. 72; bickhamcnsis 64: brcsadolac 70: 
bufonius 68: calolcpidoides 34: calolcpis 3. 9·. 
IO. 12. 13. 20. 26. 30: calolcpis var. calolcpis 
16. 18, 20. 21. 34. 35°-37: calolcpis vnr. squa
mulosus s•. 16- 18. 20. 21. 34 - 36; carpaticus 
1•. 10. 12. 17. 18, 2S. 26. 30, 45•. 46. 72: car
patorossicus 72: cnspari 59. 72: ccsati i 2. 3. 10-
12. 16. 25. 30, SO. 70; ccsalii var. ccsatii s•. 9•. 
16. 18. 22. 25. 28. 40. 50. s1•. 52. 54. ss. 11•: 
cesatii var. gothoburgensis 50. 53: cesatii var. 
sphacrosporus 50. 54; cesatii v:1t. subspburo
s porus 8°, 17, 18. SO. S3. S4: cinnabarinus 4, 
7 •, 10. 12. 13, 16. 18, 25, 26, 30. 38. 47, 48°; Ci· 
trinus 72: commixtus 6S: crocophyllus 3. 8• . 11. 
12. 16. 18. 21. 22. 25. 26. 28. 30. 42. 43° . 45; 
decurrcns 47; dorsalis 42; chrendorfcri 3. 8°. 11 . 
12. 17. 18. 3 1. 43. 44•. 45: epibryus 3-S. 9•-
13. 16. 18. 25. 26. 29. 30. 64. 67, 68"-70. 79·: 
fragilis 66: fraxinicola 31: fulvifibrillosus 42: ful
vo1omcntosus 34. 36; gcophilus 70: horpcri 4S: 
hnustellaris 29. 73; hcrborum 67. 70: hypnophi
lus 67: inhoncstus S9: kubickac SO. 54: larscnii 
45. 72: longicystis 70; lundcllii 2. 6. 10. 12, 17. 
18, 23. 25. 26. 28. 59. 60'. 6 1. 70. 73. 78°: lun
dcllii vor. subglobisporus 23. 59. 61: luteolus 2. 
3. 6•. 9°, 10. 12. 13. 16. 18. 25. 26. 28, 31, 61, 
62•. 63. 6S, 70. 79°: maccdonicus 1•. 10. 12, 16, 
18. 49•: microcarpus 72: mollis 1-S•. 10. 12. 
14, 16-1 8. 20. 21. 25. 26.30.31.33° .33.35. 67. 

77: mollis subsp. calolcpis 34: mollis var. calo
lepis 33; mollis var. mollis 35: mollis vor. pscu
doapplanatus 66; muscigenus 72; nivcus SS. 72: 
nyssicola 46: palle.(c,ens 73: polylepidis 70: 
pubesccns 61 , 68. 70: putrigcnus 38: roseolus 
47: roscoomatus 3. 7• . 10. 12. 16. 18. 2S. 26, 
30. 46. 47•: sambuci 3. 59, 73: serbicus 73; 
sessilis S5: sphacrosporus 50. 53: subepibryus 
SO. 54: subsphocrosporus SO. 53: subtllis 23. 59: 
subvcrrucisporus 6•, 10, 12. 17. 18. 25. 26. 31. 
61. 63. 64°, 65. 70: n riabil is 2- 4, 6•, 10. 12. 
IS. 16. 25. 26. 31. 48. 55: variabilis v:1t. micro
sporus S5; vanabilis v:1t. subsphaerosporus 5-0. 
53; variabilis var. trichocyMis 16. 18. SS. S1. 
58°: variabilis var. variabilis 18. 28. SS. 56•. 
57. 78• : velenovskyi 63: versutus 5°, 12. 17. 
18. 25. 26. 30, 69. 70. 71 •, 72: vcrsutus var. 
subglobisporus S9: wakcficldioc 4S 

Derminus dcpluens 66: mollis 31; scssil is SS 
Dochmiopus cpibryus 61. 67; microsporus 55: 

sphaerosporus SO: tcrricolo 61; voriobilis 55 
Entoloma deplucns I 
Geopctalum geophilus 70 
Hohcnbuehelia 29 
Hyporrhodius sessilis S5 
Lentincllus vulpinus I 
Panellus 29: violaceo-fulvus I 
P.uillus atrotomentosus I 
Phialca epibrya 64 
Phialocybc 29: epibrya 67. 70 
PlcuroOammula 29 
Plcurotcllus 29. 67. 69: graminicola 67-69: hcrb3· 

rum 67, 70: hypnophilus 29. 68 
Plcurotus chioncus 68: pubesccns 70 
Simocybe 29; rubi 73 
Trcmcllastrum 29 
Tremcllopsis 29: antillnrum 29 
Tub:tria 10: § Aporpini 24: § /\utochthonl 6S; § 

Betulac 24. S8: § Cinnabarini 24. 38: § Coloran
tcs 24; § Colorati 38: § Crcpidotcllac 24. 28. 
58. 67: § Crcpidotus 24, 26-28. 31. 61. 6S. 67. 
69. 70: § Cystidiosi 24: § Deflbulatini 24. 31: 
§ Dochmiopsis 4. II , 12. 24. 26. 28. 29. 37; 
§ ~ hinosporac 24; § Fibulntini 24. S9; § Fulvid1 
24: § Fulvofibrillosi 24. 38: § Fusisporae 24: 
§ Geophila 37: § Laevisporne 24. 31: § Muscicoli 
37: § Ncbulosi 37: § Nyssicola.e 24: § Parvuli 24: 
§ Phascoli 24: § Plcurotcllus 67: § Porpopho· 
rini 24: § Sphaerocrepidotus 37; § Sphocruln 24, 
26, 38: § Sphacruli 24. 38: § Stratosi 24; § Tubo
riopsis 24: § Vcrsuti 24, 58 
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TAXONOMICAL NOTES ON MACROFUNGI IN ROADSIDE VERGES 
PLANTED WITH TREES IN DRENTHE (THE NETHERLANDS) - 11 

PETER-JAN KEIZER & EEF ARNOLDS I 

Biological Station. Wij tcr (Drcnthc). The Netherlands 

In the second pan of this study special attention is paid to the genera ffebeloma. Psathyrel 
la and Ru.fsuln. P.mtliyrt!lln rlrnmbispora is described :is :i new species. Ru.m,la cicmricara 
Rornagn .. R. elaeades (Brcs.) Rornagn. and R. purpurara Crawsh. arc reduced to formae of 
R. gravt!Oltns Rornell. in Bri11,. 

This paper is a conLinuation of an earlier paper (Keizer & Arnolds. 1994). It presents 
descriptions, drawings and observations of rare, critical or less well -known macromycetes 
that were encountered during mycocoenological invcsLigations carried oul in road-side 
verges planted with Q11erc11s rob11r (53 plots) or Fag11s sylvMica (23 plots). For funhcr 
details on the cope of this study, the reader is referred to the first pan of this paper 
(Keizer & Arnolds. I. e.). 

MATERIAL AND METHODS 

The fungi dealt with in this study comprise the M acrofungi. Groups with relat ively 
small or hidden fruit-bodies (e.g. the majority of the Hclotiales, rcsupinate Aphyllophora
les) have been omiucd because a complete inventory would require a much more time 
consuming search strategy. The following groups have been included: Dasidiomycetes: 
Agaricalcs; Gasteromycctcs; non-rcsupinatc Aphyllophorales and Heterobasidiomycetes. 
Ascomycetcs: Clavicipitales: Cordyceps; Elaphomycetales: Elaphomyces; Helotiales: Geo
gloss11m, Leoria; Pezizales: Helvellaceae, Peziwceae. Tuberoceoe; Deuteromycetes: Paeci
lomyces. 

The nomcnclaiure of 1hc Basidiornycctes i, mainly aflcr Kreisel (1987) or Arnolds 
( 1984) if species arc not mentioned in the former work. The nomenclature of the smooth 
spored species of the genus lnocybe is after Kuyper ( 1986) and of the genus Psarhyrel/o 
after Kits van Wavcren ( 1985). Ascomycetes are after Cannon et al. ( 1985) and Dcutero
mycetes after Arnolds (I.e.). 

Full understanding of rnycocoenological tudies is oflcn hampered by the absence or 
incompleteness of descriptions of critical taxa. Therefore. descriptions and/or critical 
notes are given in this paper of rare and critical taxa and of collections, which disagreed 
with descriptions in l iterature. This criterion has been taken in a rather broad sense. The 

I> Comm. no. 445 of the Biological Station. Centre of Soil Ecology. Wijstcr. The Netherlands. 
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Table I. List of pl0ts. 

Survey of the plots where Lhe described species originate. All plots are situated in the province Drenthe. 

the Netherlands. except the plots Fl 5 and Q5. which lie in the province Friesland. 
F = roadside verge planted with Beech; Q = roadside verge planted with Common Oaks; Age = age of trees 

(in 1988); Exp. means e.xposilion of the plo t: + = in open landscnpe. ±=half shady. - = shady: Pav. re-

fers to the pavement of the roads: A = asphalt, B = bricks. N = no pavement. 

Plot Munici- Ne3t Coordinates Local nnme Age fap. Pa,•. Description of lhe 
polity village on 1he topo- of vcge1a1ion 

graphic map lree.~ 

f'II Peiie Allena 227.3- 57 l.6 Lievc~weg S8 + 8 poor grassland 

f'l2 Rolde Oeuro: 237.S- 5S6,7 Roider Hoofdweg 78 + A mod. poor grassl. 

f'l3 Bcilen Wijs1er 232.2-S37, I Brun1ingerweg 37 + A mod. poor gr.ml . 

f'l4 Bcilen Brunlingc 234,7- 536.5 Hamwcg 37 + A poor grassland 

f' lS Oosmclling-

wen Wa1ercn 2 19.7 - 548.2 Boswcg SI + A poor grassland 

F t6 Dicvcr Wateren 2 17,4-546.3 Oudc Willcm SI + A mod. poor grass!. 

Fl 7 Anloo Annen 244,7 - S63.7 Anlooerwcg S4 + A poor grassland 

F2 1 Vries Rhee 234,4 -561.4 N 870 66 + A mod. rich gra.~sl. 

F22 Slccn ·1 Haantjc 252.6- S37 .S Slcncrwcg 63 + A mod. rich grwl. 

F23 Anloo Annen 244,8 - 563.7 Eex1erweg 61 + A rich grassland 

F24 Pcite Pciie 229,S - S73.S Zuursc w.:g 57 + B mod. rich gra.~t. 

F2S Odoorn Klijndij k 253.1 - 539. t Odoorncrzij lak 41 + A rich grassland 

f'31 Hnvchc Hovehe 211.7 - 531.2 LinlhOrst· Homnnlann 140 B poor woodland 

F32 Dicvcr Oievcr 217,9 - 542.1 Bosweg 55 B poor woodland 

F33 Gnsscltc Gi c1en 246,3 - 555,5 Hou1vcstcr Janscnwcg 66 A ± ot>seni 

F34 Anloo Ecx1 24S,6- 56 t .6 Anncrweg 81 A poor woodland 

F35 Edde Eeldc 235.7 - 572.5 Hooghullcn 70 A rich woodland 

F36 Odoom Klijndijk 253,4 - S39.3 Odoomerzij 1ak 41 A rich woodland 

F40 Ruincn Hoogcvcen 228,6- 529.7 Spaarbankbos 44 N poor woodland 

F41 Gnsschc Gie1en 245,3- SS7.6 Gic1crveld 69 N poor woodland 

F42 Havcl1c Havelle 21 1,7 - 53 1.2 72 N ± at>sen1 

F43 Eeldc Ecldc 245.2 - 557,4 llooghullcn 82 N mod. rich woodl. 

F44 Roden Roden 22S. I - 57 I. I Mcnsingcbosch 81 N ± absent 

QI Slccn Schoonoord 247.8- 541.2 Omnjcknnanl 'l- Z. 100 + A poor grassland 

Q2 Wcs1crbork Zwiggclte 23S.S - 545.0 Oranjekananl N. Z. 100 + A poor grassland 

Q3 Wcs1crbork Zwiggelte 236.2 - 54S.O Oranjek3naal Z. Z. 100 + A poor grassland 

Q4 Anloo Gie1en 243.S - SS7 .2 Gietemraat 110 + A poor grassland 

Q5 Oos1s1ell ing-

werf Wa1ercn 219. 7 - 548.0 OudeWillem 55 + A poor gra (land 

Q6 Vtcdder Fredcriksoord 209.0 - 540, I Vleddcrweg 9 1 + A poor grassland 

QI! Assen Ocuru: 236.9 - 556.6 Roider Hoofdweg 113 + A poor grassland 

Ql2 Dicvcr Wn1crcn 215.4 - 547.2 Wa1ercnweg 130 + 8 mod. poor grassl. 

Qt3 Roden Foxwolde 226.3 - 574.7 Roderwoldcrwcg 114 + B mod. poor grassl. 

Q14 Vlcd(Jer Vlcdder 209.9 - 541 . 1 Vlcdderwcg 9 1 + A poor grassland 
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Plot Munici- Near Coordin3tes Loc:ll nrune Age Bxp. Pav . Dcscrip1ion of the 
pali ty village on the 1opo- of vcgclalion 

graphic map trees 

Q21 Assen Deum: 236.6-556.6 Roider Hoofdwcg l 13 + A rich grossland 

Q22 Wcsterbork Wcs1erbork 236.5-54 1.5 Zwiggcltcrslrnat 98 + A mod. rich gmssl. 

Q23 Ruinen Pesse 225.3 - 532.2 Eursingc 112 + A rich grassland 

Q24 Ruinen Kraloo 225.5- 533.8 Kralooerweg 70 + A rich grassland 

Q26 Slccn ' t Haamjc 252.5 - 537 .5 Oronjekanaol Z. Z. 116 + A rich grassland 

Q31 Bcilcn Tcr Horst 230.9- 540.1 Tcr Horst 41 + B poor grassland 

Q32 Odoom Odoorncrvccn 251.9-538.5 Odoorncrzij1ak 68 + A poor grasslo.nd 

Q33 Bci len Drijbcr 234,0-534 .5 De Hullcn 25 + A mod. poor gr3Ssl. 

Q34 Odoom ' 1 Haan1jc 252.6-537 .5 Oronjekanaal N. z. 26 + N mod. poor gra.~sl. 

Q35 Pcizc Allena 227.8-572.6 Hooghaar 4 7 + 8 poor grassland 

Q36 Beilcn Kl ntcring 232.9-543.5 Klalcring 15 + A mod. poor gr3Ssl. 

Q37 Bci lcn Kl ntcring 233.0-543,5 Kla1cring 15 + A mod. poor grn.~I. 

Q38 Dicver Dieverbrug 218.6-540.6 Oicverbrug 10 + A poor grnsslond 

Q39 Beilcn Bcilen 234.6- 544 .0 Eursing 12 + A mod. rich gnissl. 

Q4 1 Beilcn Wijster 231.6- 538.8 fleilerweg 48 + A mod. poor grassl. 

Q42 Odoom Odoorncrvecn 248.8- 540.8 Ornnjekana:tl N.Z. 32 + A mod. poor gm'l.<I. 

Q43 Bcilcn Wijstc r 230.5-537 .6 Loovecn 32 + N poor grassland 

Q44 Bcilcn Hooghalcn 232.6- 548.2 S1n1ionss1ran1 34 + A mod. poor gras.<1 . 

Q45 Bcilcn Wijs1cr 231.3 - 537.1 Bocrkoclweg 35 + 8 mod. rich grassl. 

Q46 Beilcn Wijs1cr 231.8- 536.9 M3fSwcg 35 + 8 mod. rich grassl. 

Q51 Zwceloo Wincvecn 241.5- 536.0 Bosweg 48 + 8 mod. poor grassl . 

Q52 Odoom Odoornerveen 251.5 - 538.9 Torenweg 23 + A nch grassland 

Q53 Slccn Noordslccn 249.9 - 534 .8 Middclesweg 28 + A nch grnsslnnd 

Q54 Owingeloo Owingeloo 222.3 - 538.l Lhccweg 15 + A rich grassland 

Q61 Zwccloo Schoonoord 246.3-540 .2 Oranjcknnaol Z. Z. 11 6 8 rich grassland 

Q62 Owingeloo l. hecbrock 226.5-539.8 Lhccbrock 76 8 mod. poor grassl. 

Q63 Haveltc liavchc 210.9-531.3 Busscltcrwcg 146 8 rich grassland 

Q64 Hovclte Havclte 212.1 - 531.6 Ovcrcingclann 85 8 rich grassland 

Q65 Anloo Gictcn 243.9 - 557 ,4 Gie1crs1raa1 11 0 A mod. poor grassl. 

071 Zweeloo Schoonoord 245.9- 540.0 Oranjcl:ilnaal N.Z. 116 A rich grnssland 

0 72 Wes1crbork Zwiggcltc 236.8-545.0 Oranjckanaol N. Z. 100 A mod. poor grossl . 

Q73 Havche Haveltc 210.6- 531.3 Busscltcrwcg 125 B mod. rich grassl. 

Q74 Roden Ahcvccr 225.3-570.3 Mclkwcg 106 A mod. poor grossl . 

Q81 Ruincn Pcsse 224,9-532,I LccuWlc 110 A ruder:ll 

Q82 Assen As_~cn 235.4 -556.9 S1cendijk 110 8 mod. rich grassl. 

Q83 Roden Roden 225.6-57 1.6 Men, ingcwcg 97 A mod. rich woodl . 

Q84 Anloo Gictcn 243,6-557 ,3 Gic1cmran1 100 A poor woodland 

Q85 Havcltc Havche 212. 1- 531.3 Van Hclomawcg 140 A rich gro5;~lond 

Q87 Havehc Havehe 2 12.1 - 530.8 Boskampsbrugweg 14 3 B mod. rich woodl. 

Q88 Ruinen Rhecbruggcn 216.9 - 553.2 Rhccbruggcn 114 B mod. poor woodl . 

Q92 Havel1c Havclle 211.6 - 530.0 144 N poor woodlnnd 

0 93 Ruinen Hoogcvecn 228.6- 529.9 Spaarbankbos 105 N poor woodland 

Q94 Roden Roden 225.4 - 5 71.5 Mcnsingebosch 102 N poor woodland 
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reason for this is in the first place to provide a reference for some names used in the myco
coenological work and secondly 10 present the rate of disagreement with the current 
literature of some names that were accepted. 

Tn the descriptions the following abbreviations of colour-codes have been used: Expo 
for Caillcux & Taylor ( 1958), K & W for Kornerup & Wanscher ( 1978) and Mu for 
Munsell Color Company ( 1954). 

In the microscopic descriptions Q indicates the length/width ratio of the spores and 
av. Q the average of Q usually based on IO spores per collection. In the figures the habit 
sketches arc 0.8 x the natural size; in the microscopic drawings the bar always represents 
10 µm. All collections mentioned below arc made in the selected plots and deposited in the 
herbarium of the Biological Station in Wijstcr (WBS), part of the Agricultural University 
Wagcningcn. For each collection the plot number is given, where it originates. This re
fers to Table 1, where the exact place and some brief ecological notes of the plots are 
listed. 
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l. AGARJCALES (continued) 

Hebeloma (Fr.) Kumm . 

··11 n'est pas de genre oil la taxonomic des cs~ces soil plus cmbrouillee. C'cst un 
veritable chaos.'' (Favre, 1960). II seems that little has changed since, despite recent 
revisions of the genus (B ruchet, 1970; Boekhout, 1982). The taxa 1ha1 could be distin
guished in the present material agreed rather well with the concepts of Boekhout ( I.e.), 
which, for the Lime being, have been adopted. Particularly the taxa which belong 10 the 
species complex H. crus111/i11iforme scnsu lato are difficult to separate (see there). The 
extremes in this complex arc widely different, but most of the differentiating characters 
arc not correlating in many less typical collections. 

Hebeloma anthracophilum Maire - Fig. I 

Pileus 6 - 25 mm, convex to piano-convex, sometimes umbonatc. when young with 
involute margin, pale pinkish brown (Expo C56), paler towards the margin. Lamcllac 1-
1.S mm broad, moderately crowded, ventricose, narrowly adnate, purplish grey-brown, 
with whi te-noccose edge. Stipe 20-35 x 1.5-3.0 mm, cyl indrical, at base slightly root
ing, narrowly fistulose, apex cream-coloured, downwards brownish, at base dark brown. 
at apex white-noccose, downwards glabrous. Context in pilcus and apex of stipe white, 
downwards in stipe darker brown. Smell faint co absent, taste unknown. 

Spores (9.3-)9.5-10.3(-11.2) x (4.7-)4.9- S.9(-6. I ) µm, Q = 1.7-2.0(-2.1), av. Q = 
1.72- 2.00, ellipsoid-subamygdaliform with loose exosporium, enveloping the complete 
spore, except for the hilar appendage; inner sporewall (epispore) Lhick-walled, wiLh coarse 
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Fig. I. Hebcloma a111hracophi/11111. a. Habi1: b. spores: c. chcilocys1idia (88268). - Fig. 2. Hebelnma 
crus1u/i11ifnm1e. o. Hnbi1; b. spores; c. cheilocystidia (88201). 

roundish or irregularly shaped warts. rather dark brown under lhe microscope. Cheilocys1i
dia 30- 40 x 4- 6 µm, more or less cyl indrical , not or hardly enlarged at base or apex, 
lhin-wallcd. 

Habitat - Terrestrial in roadside verges planted wilh Quercus on nutrient-poor sandy 
soil. 

Collec1in11.r ,m,mi11ed. Plol Q93. 30 Oc1. 1987. Keizer 87268: Odoorn. Odoomcrvccn. 13 Oct. 1987. 
Keiu r 87338: 31 Oct. 1989. Keizer 89100. 

Hebelomn t111thracophilum shows much resemblance with H. spolilltum in the micro
scopical characters. Macroscopically. the distinctly rooting slipe and more uniformly red
brown pileus of the la11er are characteristic. We agree with Boekhout ( 1982) in consid
ering fl. calyptrosporum Bruchet synonymous with H. a11tltracophi/11m. The only differ
ences mentioned by Bruchet (1970) arc lhe habitat (growing on burnt places or not) and 
the stipe turning brownish with age or not. Differences in habitat alone cannot serve as 
distinguishing characters and a discolouri ng of 1hc s1ipe wi1h age is so common in the 
genus Hebe/oma that it is certainly not sufficient Lo distinguish taxa on 1hc level of spe
cies. i f it i of any use a l al l. 
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Hebeloma crustuliniforme sensu laro 

It appeared to be difficult 10 identi fy Hebeloma species of the group of H. cmswlini
forme (± section Denudara (Fr.) Sacc.). This group as a whole is characterized by carpo
phorcs without veil, wi th long (± 50- 100 µm), narrowly clavate to capi tatc chcilocystidia 
and amygdalifonn spores with at most partially loosening perisporc. 

In order to eparatc taxa in a more or less objective way, groups have been distinguish
ed in the 30 available collections, following the method described by A molds ( 1974): the 
groups were distinguished on the basis of characters that will he mentioned below, inde
pendent from previous pecics concepts in the literature. Subsequently, these groups were 
compared with taxa ( pecies) described in literature. The advantage of thi method is that 
individual collections arc not 'forced' to match the description of a certain taxon. The fol
lowing characters have been used: I ) habit, i.e. si1.e and shape of the frui t-body: 2) colour 
of the pileus; 3) stipe hollow or not; 4) larnellae weeping at the edge or not, droplets wa
tery or milk-white; 5) si1.c and shape of the cheilocystidia: 6) si lC and shape of the spores; 
type of ornamentation: loosening of the perisporc or not: reaction with M clzcr·s reagent; 
7) smell. 

The characters 3 and 4 appeared to be too variable. even within collections, Lo be use
ful , although they are considered by some authors as rather important (e.g. Bruchct. 1970: 
Moser. 1978, 1992; Vesrerholt, 1992). In general, the slipe tend 10 become hollow as the 
porocarp ages. M oreover. slender carpophorcs tend to have less often hollow stipes. Al· 

so the formation of droplets at the edge of the lamellae appears to be age-dependent (old 
specimens cease guttation) and varies with weather conditions. Dry weather hampers the 
excretion of liquid. This liquid can tum milky white after some time. which again makes 
the character dependent of the moment of collecti ng of the fru it-body. Vesterholt (1992) 
con iders the degree of browning in the course of sporocarp development of taxonomic 
importance. In our opinion its use offer difficulties in practice as sporocarps of the same 
age must be compared, which arc often not available. 

Because mycococnologists, unlike taxonomists. are often forced to study fruit-bodies 
in far from optimal conditions, most value has been assigned in this study 10 micro copic 
characters, assuming that they are less innucnced by external fac tors than macromorpho
logical characters. In our opinion, the characters of weeping lamcllae and the presence of a 
cavi ty in the stipe as well as the density of the white noccosc squarnulcs covering the stipe. 
di cu scd in Boekhout ( 1982), together wi th so-called ecological characters, have been 
overe.5timatcd in li terature, thus contributing to the confusion in this group. 

On the basis of the shape and size o f the chcilocystidia three groups could be distin
guished with a) cheilocysLidia rather shon , e.g. 40- 60 µm, the majority slenderly clavatc 
with somewhat ventricose base. frequently with (sub)capitate apex; b) cheilocystidia 40-
80 µm long, except for the very hon ones(< 40 µrn, alway present together with the 
longer cy tidia) usually not ventricose but with more or less parallel walls near the ba is. 
very gradually broadening towards the apex; apex frequently furcatc or more or less irreg
ularl y shaped; c) cheilocystidia up to 100 µm long, not ventricose near the base. hardly 
broader towards the apex to tenderly clavate, or a minori ty of the cystidia i rregularly cap
itate. These groups were identified as H. he/odes, H. /011gica11d11m and H. crusruliniforme 
ss.str. respectively. 

Some of the above-mentioned characters correlated rather well with the different form 
and size of the chei locystidia. 
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Fig. 3. Scaucrdingram of spore-sizes in Hebe/01110 species. Lenglh (horizontal) and widlh (venical) of spores 
of H. he/odes (• ). H. /011gicaudum ( • ). and H. crustuliniforme s.str. (o). Each symbol represents 1hc 
average va.Jues of 10 spores of one colleclion. 

I ) Habit of the fruit -body: Hebeloma crust1tli11iforme ss.str. has large and relatively 
lhick-set carpophores, with context in lhe pileus relatively thick (up to more than 10 mm 
in centre) and with thick Stipe (over 6 mm, near ba e over IO mm thick) . Hebeloma he/o
des and H. lo11gicaudum generally have smaller pi lei and more slender stipcs. 

2) Colour of the pileus: H. crustuli11iforme has a± uniform pale brown or alutaceous 
pileus; the other two species usually have a darker reddish brown centre contrasting with 
a pale margin. 

6) Si ze and shape of the spores: H. lo11gicaudum has relatively broad spores with 
av. Q = 1.56- 1. 71 , whereas H. crust11li11iforme and H. he/odes have more slender spores 
with av. Q = ( 1.69-) 1.72- 1.92(- 2. 14) respectively (Fig. 3). 

Differences in consistence of the stipe (3), weeping of lamellae (4) and smell (7) did 
not correlate with the size and shape of the cheilocystidia; all specimen had a raphanoid 
smell. The differences in characters of lhe spores (6) other than size and shape, such as 
type of ornamentation, colour (under the microscope), loosening of the outer spore-wall 
and differences in dextrinoid reaction with Mclzcr' s reagent, described by Boekhout 
( I.e.), Bruchet ( I.e.) and Vesterholt (I.e.), could not be confirmed by the study of the 
present material. 

Hebeloma crustuli11ifonne comes closest to H. he/odes. Robust carpophores of the lat
ter with long cystidia can only be separated from the former by the darker and contrasting 
centre of the pileus, and this hardly warrants a distinction on specific level. It seems. how
ever, that this problem occurs in only a minority of the collections. For further details, sec 
dcscriplions of rhc individual species. 
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Hebeloma crustuliniforme (Bull.) Qucl. scnsu Boekhout - Fig. 2 

Pilcus 38-80 mm, convex, then expanding, at centre pale beige yellowish (Expo A62), 
towards the margin gradually paler (A61 ), viscid when moist, with age turning dirty ochre 
yellowish. Lamellae ± 6 mm broad, moderately distant, narrowly adnale, pale brown to 
pale purplish brown, with whilc-noccose edge. without droplets. Stipe 70 x 6 mm, cylin
drical but al the base enlarged up to IO mm broad, whitish with white noccose squamulcs, 
mainly in the apical part, narrowly fislulose. Context whitish. Smell raphanoid. 

Spores (9.5-)9.7-10.5(-10.6) x 5.5 - 5.9(- 6.0) µm , Q = 1.6- 1.8, av. Q = 1.75, of
ten with loosening perispore (not at apex), therefore seemingly thick-walled, rather coarsely 
vcrrucosc; pale yellowish brown under mic roscope. not discolouring in Melzer's reagent 
Chcilocys tidia 50-100 x 2.5- 3 µm. long. slender, more o r less cyli ndrical, s lightly en
larged in the apical part, up to 6 µm broad, the short ones somewhat vcntricose near the 
base, the long ones with parallel walls throughout 

Habitat - Terrestrial in a roadside verge planted with Fagus on nutrient-poor sandy 
soil. 

Collec1io11 ex(lmi11ed. Plot F41. 28 Oct. 1988, Kt'iu r 88201. 

This collection has been named Hebeloma crusruli11iforme on account of the long (up 
to 100 µm) chcilocystidia, the more or less uniformly coloured, pale pileus and 1hc rather 
robust habit of the carpophores. The species is accepte.d here in the sense ofBockhout ( 1982) 
and not in the sense of Bruch et ( 1970). Their interpretations of H. crustuli11iforme differ 
in the range of the length of the cystidia: 40- 60(- 70) x 4(-5) µm according to Bruchet 
(I. e.) and 35 - 95 x 2- 9 µm according to Boekhout (I. e.). Hebe/01110 cr11s111li11iforme ss. 
Bruchel (I. e.) possibly represents H. lo11gica11du111. 

Hebeloma helodes J. Favre - Figs. 4- 6 

Synonym: llebeloma f m gilipe:r Romogn .. If. oculawm Bruchct. H. vtlu1ipes Bruchet, H. litlode.r var. 

capitoltlm prov. Boekhout. 

Pilcus 20- 100 mm, convex. soon expanding, fina lly sometimes somewhat depressed, 
with centre orange lo brown-yellow or reddish ochre-brown (Expo 8 56. C64. E52. 058, 
E32, E54. C-8 56, C46), paler towards the margin, pinkish beige (8 52, A2 J -22, C63), 
viscid when moist. Lamcllae up to 7 mm broad, moderately to sl ightly c rowded, some
times ventrico e, narrowly adnate or emarginatc, rather pale brownish. 'caramel' -colour
ed, pale 'cafe-au-lait' (B32, C64), with whitc-noccosc edge, sometimes guuating hyaline 
droplets or with brown spots (aggregations of spores where drops have evaporated). 
but frequently no trace of guttation vis ible. Stipe40- IOO x 3- 12 mm, cylindrical or with 
somewhat broader ba e, mostly fistulose with a narrow or wide cavity. in Lhe latter case 
with a hanging s trand in the cavity, sometimes stuffed, whitish or cream-coloured, on han
dling dirty pale brown. white-Ooccose, mainly at the apex. Context in the pileus with 
a grey watery zone above the gills, in the stipe white. The smell ·is weakly o r distinctly 
raphanoid. 

Spores (9.0-) 10.5-13.3(-14.8) x (5.0-)5.6-7.0(-7.7) µrn , narrowly amygdaliform. 
Q = ( 1.5-) 1.7- 2. 1(- 2.4), av. Q = ( l.69-)1.72- 1.92(- 2.14), pcrispore (in ammonia 
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Fig. 4. Hebdoma Ire/odes. Habit. spores. and chcilocyslidia (a: 87313; b: 87126: c: 88120: d: 87255: 
c: 86173; f: 86276). 

I 0%) often loosening in pan of the spores, not so at the apex. sometimes wilh some hya
line blisters, usually with fine warts, the biggest spores often with only weak ornamentation, 
no dexuinoid rection in Melzer's reagent. Cheilocystidia 30-70(-90) x (2-)3-8(-16) µm, 
vcntricosc at the base, apical pan clavate to (frequently) capitate, usually thin-walled. 

Habitat - Terrestrial in roadside verges planted with Fagus or Q11erc11s on nutrient-poor 
or enriched sandy soil. often very near the paved road surface. 
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Fig. 5. Hebe/omo ltelodes. Chcilocys11dia (a: 86276: b: 87126: c: 88120: d: 87255: c: 86/7J.). 
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Fig. 6. Hebelomfl helodes. Chcilocystidin and spores (J. Favre, GK 7721. 29 Sept 1940, Hout Morais des 
Pleiadcs. Switurland. G). - Fig. 7. Hebe/01110 /011gica11d11m. Chcilocystidin (a: 88/ 23: b: 86/72). 



92 PERSOONIA - Vol. 16. Part I , 1995 

Cnllec1ions examined . Plo1 Fl4. 30 Oct. 1987. Keiur873/3; Plot F15. 26 Aug. 1987. Keir.er 87126: 
Plo1 F16. 13 Nov. 1986. Keizer 86232: Plot F2 1. 30 Oct. 1986. Keizer 86192: 19 Nov. 1986. Keizer 
86260; 24 Sept. 1988. Keizer 88120: Plot F24. 22 Sept. 1987. Keizer 87181: 3 Nov. 1987. Keizer 87255: 
Plot F41. 4 Sept. 1987. Keizer 87123; Plot Q2. 13 Oct. 1988. Keiur 88223: Plot QI I. 19 •ov. 1986. 
Keizer 86259; Keizer 86273: Plot Q26. 18 Sept. 1986. Keizer 86155; Plot Q33. 20 Oct. 1986, Keizer 
86173; 22 Oct. 1988. Keiur 88308; Plot Q35. 10Sepl. 1986. Keizer 86141: 24 Oct. 1986. Keizer86189; 10 
Nov. 1986. Kci,er 86231: 1 Oct. 1988. Keizer 88157: Plot Q43. 29 Sept. 1986. Keizer 86//2; Plot Q83. 
8 Sept. 1988. Keizer 88175: Odoorn. Odoomcrvccn. I ov. 1988. Keizer 88257. 

For an evaluation of the differences of this species with Hebeloma longicaudum and 
H. crus111li11iforme, sec the discussion under the H. crust11li11iforme group. 

Typically, the chcilocystidia of H. he/odes are rather short and slender. Other types of 
cheilocystidia have been encountered in several collections: I) Cystidia up to 60 µm long, 
clavatc and frequently with thickened walls in the middle pan. This variant is identical with 
H.fragilipes Romagn., which was regarded by Boekhout ( 1982) as a variety of H. he/odes 
(Fig. 4d). 2) Cystjdia long and slender (up to 90- 100 µm), only s lightly clavate. This 
variant is identical with H. oculawm Bruchct and was regarded by Boekhout (I.e.) as a 
fonn of H. helodes. 3) Cystidia in addition to the typical ones broadly clavate to capitate. 
with heads up to 12(- 16) µm broad; distinguished by Boekhout (I.e.) as H. he/odes var. 
capira111m prov. Until the study of extensive material shows the contrary, we consider 
these as taxonomically insignificant variants. 

Bruchct ( 1970) used the name H. vel111ipe~· for the present species. He apparently did 
not know H. he/odes J. Favre because he did not mention it explicitly. Two collections of 
H. he/odes J. Favre, one of them being the lcctotypc (collection G.K. 9139, 30 Aug. 1939, 
Tourbicrc du sentier, Herb. G.), the other collected and identified by the author (collection 
C. K. 772 I , 29 Sept. 1941 , Haul Marais des Pleiadcs, Herb. G.), have been studied here 
in order to compare some of the microscopic characters (Fig. 5). The spores differed 
somewhat between the two collections, and were (9.3-)9.6-10.0(-10.7) x (4.9-)5-
5.5(- 5.7) µm, Q = 1.7- 1.9. av. Q = 1.8 and (10.4- ) 10.5 - 11.7(-12.5) x (5.3-)5 .4-
5.9(- 6.0) µm , Q = 1.9- 2. 1, av. Q = 2.0 respectively, narrowly amygdaloid, pcrispore 
loosening in part of the spores, ornamentation consisting of fine wans, pale brown in am
monia 10%. Cheilocystidia 35- 65 x 4 - 5 µm, in majority cylindrical with more or les 
eapitatc apex, 7- 11 µm wide, sometimes slightly ventricose at the ba e, some slightly 
th ick-wa lied. These collecLions show in our opinion sufficient si mi lari ties with the collcc
Lions described here LO j ustify the name H. lielodes. Consequently we consider H. velutipes 
Bruchet as a later synonym of H. he/odes. 

Probably, this common species has been included by most authors in H. crus111li11i
Jorme (scnsu lalo) until recently. IL seems likely that still an older name exists somewhere 
in Lhc literature because it is remarkable that such a common and wide-spread species is 
'discovered' as late as 1948 in montane peat-bogs. 

Hebeloma longicaudum (Pers.: Fr.) Kumm. - Figs. 7, 8 

Pileus 28- 35 mm, convex, then piano-convex. often with broad and low umbo. with 
margin at first involute, pale orange-pinkish brown (Expo 054, E54 or paler: C64) with 
paler margin (052 or much paler), or ± uniformly pale beige (A61) with somewhat paler 
margin, viscid when moist. Lamellae 3-5 mm broad, moderately crowded. narrowly ad-
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nate or emarginate, pale beige-brown, wiLh age purplish brown, with white- floccose edge, 
sometimes slightly serrulate, sometimes weeping. Stipe 35-60 x 6-10 mm, usually cy
lindrical but base often bulbous, up to 15 mm wide, fistu lose or stuffed, cream-coloured, 
downwards pale brownish, enLirely white-pruinose or noccose, but less distinctly so to 
the ba e. Context in the pileus and stipe very pale beige to white. Smell raphanoid. 

Spores ( 10.0-)10.5-12.2(-12.6) x (5.9-)6.3-7.3(-7.5) µm. Q = 1.5-1.8, av. Q = 
1.56-1.71 , usually rounded, sometimes tapering or papilla-like, perispore ometimes 
somewhat loosening (in ammonia I 0%), with ornamentation consisting of fine, puncti
fonn wans, pale brown under the microscope, not dexlrinoid. Cheilocystidia 40- 80 x 8-
11 µm, u ually slenderly clavate, gradually broadening towards the apex. apex frequently 
lobed or bifurcate, usually not venLricose at the base, sometimes sl ightly ventricose to
wards the base of short cystidia, sometimes a few slightly thick-walled. 

Habitat - Terrestrial in roadside verges planted with Quercus on nutrient-poor or en
riched sandy soil. 

Cnllec1in11s examined. Plot QI. 6 Oct. 1986. Keizer 86172: Plot Q2. 22 Sept. 1986. Keizer 86156: 
Plot Q43. 6 Oct. 1987. Keizer 87215: 12 Oct 1988. Keizer 88089. 

The combination of the non-ventricose and frequently lobed or furcatc cystidia and the 
relatively broad spores is characteristic for this species. For a more detailed comparison of 
this species with Hebeloma Ire/odes and H. crustuli11iforme, sec the observations under 
the H. crustuli11iforme group. 

The name Hebeloma /011gica11d11m was rejected by Boekhout ( 1982: 97), but on the 
basis of an incorrect interpretation of the rules of nomenclature. He compared his descrip
tion with Fries' description in Epicrisis ( 1838: 18 1 ), but that is not relevant from a nomen
clatural point of view. Fries sanctioned Agaricus /011gica11d11s in 1821 (: 248) on the basis 
of Persoon·s diagnosis from 1801 (: 332), which consequently should be regarded as the 
basis for (neo)typification. Both descriptions differ considerably from the concept in the 
Epicrisis. Agaricus lo11gicaud11s Pers. fitS the present fungus well (although the descrip
tion is very shon and therefore an irrefutable interpretation cannot be given). The combi
nation of a pale leather-coloured pileus, a white, cylindrical stipe and punctate lamellae 
(due to dried excreted droplets!) ugge LS a Hebeloma near H. crustuli11ifor111e. The small 
pileus and slender stipe exclude H. crustuli11iforme sensu stricto. ll should be noted that 
Persoon's description concerns a slender variant (pilcus ± 40 mm, stjpe ± 100 x 4-6 
mm), as depicted by Lange ( 1938: I 19E). However, more thick-set variants are equally 
wide spread and represent in our opinion the same taxon. This interpretation of Agaricus 
lo11gicaud11.v is in agreement will, widely accepted interpretations by Konrad & Maublanc 
( 1924- 1937: pl. 79), J. Lange (I.e.) and Bruchet ( 1970: 77). 

Hebeloma spoliatum (Fr.) Gillet - Fig. 9 

Pileus 7- 35 mm. convex to piano-convex, wann red-brown (Expo F48, F-H36, E26), 
on drying more yellowish red-brown (E56), towards the margin paler, pinkish beige (C63), 
viscid. Lamellae up to 5 mm broad, crowded, emarginate to narrowly adnate, not or 
slightly ventricose, pale purplish brown. with white- floccose edge, not weeping. Stipe 
22- 35 x 1- 5 mm (exclusive of the rooting part) . cylindrical with rooting base, upper half 
pale beige to whitish, downwards greyish brown (± E68), solid, noccosc. Flesh in pileus 
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Fig. 8. llt!bt!luma longicaudum. 113bit. spores. and che,IOC)'Stidia (a: 87215: b: 88123: c: 86172). - Fig. 9. 
Htbt!loma ,po/ia1111n. Habi t. spores. and chcilocystidia (a: 88128: b: 86233). 

white, above the lamellae greyish. in stipecream-colourcd in upper part, becoming brown
ish more downwards. Smell faintly mphanoid; taSte bitter. 

Spores (8.6-)9.4- 10.6(-10.7) x (5.0-)5.2-5.9(-6. 1) µm , Q = 1.7-2.0(-2. 1). av. Q= 
1.75- 1.85, ellipsoid with loosening perispore which envelopes the complete spore. 
except for the hi lar appendix, epispore thick-walled with coarse. rounded or elongate wan . 
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rather dark brown under the microscope. Cheiloeystidia 25-50 µm long, more or less 
cylindrical or apex slightly enlarged. base sometimes slightly ventricose, sometimes wil11 
lightly thickened walls. 

Habitat - Terrestrial in a shady road ide verge planted with Fagus on nutrient-poor 
andy soil. 

Collec1io11s examined. Plot F32. 22 Oct. 1986. Keiur 86190: 13 Nov. 1986. Keiu r 86233; Plot Q2. 
130ct. 198S.Keizer88128. 

This rare species, well characterised by the rooting Stipe, shows microscopically much 
similarity with Hebeloma a11thracophilum, which has no rooting base ofthe stipc. The inter
pretation of Boekhout ( 1982), which has been followed, deviates from Bruchet ( 1970); 
the latter author mentions that the perisporc is not loosening. 

Groger ( 1987) distingui hed two taxa wi thin Hebelomn spolinwm on the basis of habi
tat preference: I) H. spoliatum Fr. in the original sense of Fries ( 1838) i .e. occurring in 
mountainous pine forests and 2) H. dnnicwn Groger (= H. spolintwn as interpreted by 
various modern authors e.g. Bruchet ( 1970), Romagnesi ( 1983). Weholt ( 1983)). which 
occurs in beech forests. We do not support this view because ecological differences alone 
do not warrant a distinction on specific level. 

Hcbcloma truncatum (Schaeff.: Fr.) Kumm. - Fig. 10 

Pi leu 28- 80 mm, hemi pherical, then piano-convex, with broad umbo or not um
bonate, rather irregularly shaped, red-brown, then more yellowish brown (Expo E58, 
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Fig. 10. Hebeloma 1r1111ca111111. Hnbit . spores. and chcilocystidia (n: 88085: b: 87028). 
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056) towards the margin lightly paler, smooth, dry. Lamellae up 10 8 mm broad. mod
erately crowded, ventricosc, emarginate-adnate, at first pale cream-coloured, then with col
our of milk-chocolate, with white-Ooccosc and some1imes serrulate edge, without drop leis. 
Stipe 30- 55 x 4 -22 mm, mostly tapering 10 the base, somclimes with tendency of root
ing, fistulose. apex whitish 10 beige. densely white-noccose, downwards brown to dark 
brown, slightly nocculose. Context pale cork-coloured in cap, darker brown in stipe. 
Smell raphanoid. Taste unknown. 

Spores (8.0- )8.5- 10.2(-10.4) x (4. 1- )4 .5-5.0(-5.2) µm, Q = 1.7-2.1 and av. Q = 
1.79-2.0 I. oblong to amygdaloid, finely puncta1e without loosening perispore. not dex
trinoid. Cheilocystidia 25- 45 mm long, sometimes more or less cylindrical, more oflen 
with both apex and base ventricosc, frequently some cystidia with thickened walls. 

Habitat - Terrestrial in roadside verges planted with old Quercus trees on nutrien1-poor 
andy soil. 

Collections examined. Plot Q2. 28 Oct. 1986. Keiur 86193; IS Sept. 1988. Keiur 88085: 14 Oct. 
1988. Keiter 88235: Plot Q32. 18 Aug. 1987. Keiur 87028. 

According to Bruchet ( 1970), the cheilocystidia of Hebelomo 1nmca111111 arc more cy
lindrical and longer than observed in the present material. However, the spores and the 
colour and habit of the carpophorcs point lo H. rnmcotwn. 

lnocybc nlbomarginata Velen. (variant with s lender pores) - Fig. 11 

Pilcus 24-48 mm. piano-convex, then expanding with faint umbo, dark reddish brown 
sometimes with greyish tinge (Expo J22. J42). paler 10ward the margin (044-E58), with 
appressed squamules, a t margin not rimulosc. no velipellis observed. Lamellae up to 5 mm 
broad. thin, c rowded. pale (yellow-)brown, soon darker, narrowly adnexed, with white
Oocculose edge. Stipe 46-52 x 5 - 9 mm, cylindrical but towards the base some1imes en
larged up 10 11 mm, subbulbou • pale beigc-isabella, pinkish orange or pale brown {A22-
C56), longitudinally striate. pruinose to about 2/3 radius. Context whitish in the pileus. 
more reddish in the stipe, especially near the cortex. Smell and taste unknown. 

Spores (8.0-)8.3-10.0(- 10.3) x (4.0-)4. 1- 4.8(-5.0) µm , oblong, Q = ( 1.8-) 1.9 -
2.3, av. Q = 2.04-2. 13, smooth,± regular but sometimes with a faint depression, brown. 
Ba idia 4-spored. Pleurocy Lidia 50-68 x 12- 17 µm, lagenifonn, with 1-2 µm thick, 
pale, faintly yellowish walls. crystallifcrous at apex, cheilocystidia as pleurocy tidia, 
roundish cells abundant between the cheilocystidia. 

Collections examined: Plot Q83. 3 'ov. 1987. Keizer 87349: 23 July 1988. Keir.tr 88356. 

Macroscopically this collection fits well in /. olbomorginoto and shows ome resem
blance with /. grammopodio Malen~. The fonner has smaller spores ((6.0- )6.5-8.0 
(-8.5) x 4.0- 5.0 µm, Q = 1.4-1.7, av. Q = 1.5- 1.7 (Kuyper, 1986)) and the latter has 
larger spores with a conical apex and more (sub)cylindrical pleurocystidia. Since this tax
on grows in the same place where typical /. nlbomnrginata is present and intennediate 
varianis may occur, no final decision on its taxonomy could be taken; it is considered as a 
long-spored variant of /. albomorginato 
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Fig. 11. lnocybe albomarginata (long-spored variant). Spores (88356). - Fig. 12. lnocybe ome1/iys1ino. 
Habit. spores. pleurocys1idia (88296). - Fig. 13. lnocybe lruijsn~mii. Habit. spores. and pleurocystidia 
(a: 88272; b: 88304). 
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lnocybe amethystina Kuyp. - Fig. 12 

Pilcus 6- 13 mm, broadly campanulate, soon piano-convex with indistinct umbo. 
brown, then pale grey-brown (Expo F62 to C62), woolly fibrillose. near centre with scales 
darker than the surface of the pileus, with some remains of veil. Lamellae up to 2 mm 
broad, moderately crowded, narrowly adnate, rather dark brown, with white-noccose 
edge. Stipe up to 28 x 2 mm, cylindrical, hardly broader at the base, upper half pinkish
violet, downwards pale beige, in older carpophorcs violet colour only visible at the apex, 
only apex (± 1/10) pruinose, downwards brown-fibrillose. Smell indistinct. 

Spores 9.3-10.3 x 4.5-5.2 ~tm, Q = 1.9- 2.2, av. Q = 1.99, oblong-amygdalif'onn, 
with the abaxial s ide more rounded than the adaxial side. Pleurocystida 40- 50 x 11 -15 
µm , narrowly lagenifonn, with 1.5-2.0 µm thick. yellow walls and some crystals at apex, 
cheilocystidis similar. 

Habitat - Terrestrial in a road!-idc verge planted with Fogus on moderately nutrient-rich 
sandy soil. 

Colltc1io11 txomined. Plot F24, 7 Oct 1988. Keiur 88296. 

The identification of our collections was confinncd by Kuyper. It differs in several re
spects from Kuypcr's description ( 1986: 136), viz. in very small carpophores. narrower 
spores and smaller pleurocystidia. 

l nocybe huij smanii Kuyp. - Fig. 13 

Pilcus 8-15 mm, convex or campanulate without prominent umbo, ochraceous grey
brown, orange-brown to pale ochraceous isabella (Expo 0 63. E54, Mu 2.5 YR 7/4-
6/4), radially fibrillose, fibrils not diverging, with some indistinct patches of veil around 
centre, al margin with remains of cortina. Lamellae 1.5- 2 mm broad, slightly to moder
ately crowded. not or s lightly ventricose. narrowly adnate, pale brown with pink-lilac 
hue, with white-noccose edge. Stipe 20- 3 1 x 1.5-2.5 mm, cylindrical with s lightly 
enlarged base, pale beige or isabclla ochraccous, entirely or only at apex with a lilac hue 
(Mu 2.5 YR 7/3-7/4), covered with white fibrils. Context in pileu and apex of Stipe 
pinkish-lilac, in the other parts white. Smell spennatic. 

Spores 8.0-9.0(-9.4) x 4.2-5 .0(-5.7) ~1m, Q = 1.5- 2. 1, av. Q = 1.7-2.0. ell ip
soid or somewhat amygdalifonn, in collection 88304 often with a depression at the adax
ial side. Pleurocystidia narrowly lagenifonn or narrowly fusifonn, with walls 1.0(-1.5) 
µm thick and usually crystals at apex, cheilocy tidia s imilar. 

Habitat - Terrestrial in roadside verges planted with Fogus on nutrient-poor sandy soil. 

Cnllec1io11s exomi11ed. Plot F21. 24 Sept 1988. Kei;e~ 88272: Plot F24. 7 Oct. 1988. Keiur 88304: 
Plot F43, 6 Oct 1988. Keizer 88357. 

Collection 88304 unites some characters of both /11ocybe J111ijsmanii and /. griseo
/iloci11a J. Lange: it shows a more or less smooth pileus surface with yellowish brown 
colours and lacks a Pelorgo11i11m smell (/. huijsmo11ii), but it shows violaccous colours 
and some ubcapitale plcurocystidia (/. griseolilaci110; cf. Kuyper. 1986: 133-134). The 
spores deviate from other collections in the relatively narrow cllipsoid-subamygdalifonn 
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shape with frequently a depres ion in the adaxial wall. For the time being, lhis collection 
has been called /. cf. huijsmtmii. Spores of all collections were smal lcr than those rcponed 
for/. lwijsma11ii by Kuyper ( 1986: 135). The species was not recorded before from the 
Netherlands (Arnolds. J 984: Arnolds ct al .. 1989; Kuyper, I. e.). 

Laccaria Berk. & Br. 

A lthough representati ves o f this genus are extremely common, taxonomic problems 
still exist. The foll6wing notes i llustrate how the species were distinguished. 

Laccaria bicolor (R. Maire) P.D. Orton - Figs. 14. 15 

Habitat - Terre trial in roadside verges planted with Q11erc11s or Fagus. 

Cnllections exomi11ed. Plo1 Q62. 4 Oc1. 1987. Keizer 87210: Plot Q38. 18 Sep1. 1988. Keiler 88053; 
Plol F21. 28 Oc1. 1988, Keiler 88305. 

In typical cases, Laccaria bicolor has violaceous tinges in the lamcllae and the basal 
mycelium. However, the intensity of the violaceous colour is variable and specimens arc 
met without this colour at the basal tomentum and with only a li lac-pink hue in the lamcl
lae, which come very close to typical l. proxima (sec also observations under L. p11rp11reo
badia). Spores subglobo e to broadly ell ipsoid with sma.11 spines. 

Laccaria laccata (Scopoli: Fr.) Cooke - Fig. 18 

Habitat - Terre trial in roadside verges planted with Q11erc11sor Fagus on nutrient-poor 
or enriched soil , often near the paved road surface or on otherwise disturbed places. 

Collec tinns examined. Plol Q93. 8 Sept. 1986. Keizer 86134; PIOI Q33. 31 Aug. 1987. Keiur 87036. 

laccaria laccata is readily distinguished from L proxima by the smoother (less squa
mulose) pileus. less striate stipc and especially by the globose spores with long spines 
(> I µm). A ccording to Mueller ( 199 1) the correct name for this taxon is Laccaria laccata 
var. pallidifolia (Peck) Peck. The typical variety, however, seems hardly dist inct from 
l. proxima. 

Laccaria proxima (Boud.) Pat. - Fig. 16 

Habitat - Terrestrial in roadside verges planted with Quercus or Fagus on nutrient-poor 
soil , often near young trees. 

Collec1in11s examined. PIOI Q33. 3 Dec. 1986. Keizer 86275; Plot Q37. 7 Oc1. 1987. Keiter 87188: 
Plo1 Q93. 8 Sept. 1986. Keizer 86135. 

Three taxa around L. proxima can be distinguished in lhc field, which all arc character
ized by small scales on the cap, striate stipe and, microscopically. broadly ellipsoid to sub
globo e spores wi th small spines(< I µm), viz. L bicofor, L proxima and L. purpttreo
badia (see ob ervations under l. p11rp11reobadia). 
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Fig. 14. Laccaria bicolor. Spores (87210). - Fig. 15. Laccaria bicalar. Spores (A.E.Jonscn 1264). -
Fig. 16. Lnccnria proxima. Spores (87288). - Fig. 17. Laccaria p11rp11reobadia. Spores (87266). -
Fig. 18. Lticcaria loccara. Spores (87036). - Fig. 19. Psatliyrdla fi1/vescens var. bre1•icys1is. Spores. 
chcilocystidia (b). pleurocystidin (c) (86140). 

Laccaria purpureobadia Reid - Fig. 17 

Habitat - Terrestrial in roadside verges planted with old Q11erc11s on nutrient-poor soil. 

Collecti<ms eromined. Odoom. Odoomcrvccn. 6 Oct. 1986. Keizer 86169: Plot Q3 l, 28 Oct. 1987. 
Keiur 87266. 

laccorio purpureobodia, which is characterized by the dark purplish brown colours of 
pileus and stipc, was found twice, and in one case it grew mixed in a large group of lyp
icaJ L. proxima. The fruit-bodies of both 'species' were identical except for the dark col
ours i n L p11rp11reobadio (like the water painting in Reid. 1966: pl. 5 and the photograph 
in Phillips. 1981: 53). 

Jn Figs. 14- 17 i t is shown that the spores of L. proximo, L bi color and L. p11rp11reobadia 
are largely similar. Consequently, if these taxa are only characterized by (rather variable) 
colours, it becomes questionable whether a distinction on specific level is desirable in this 
case. Tt would seem that the rank of variety is more appropriate. However, mating expcri
menLc; have shown the interindependency of these species (Fries & Mueller, 1984), except 
for L purpureobadia, which was not tested. In conclusion, although it seems that the spe
cies differ in only one character (colour of carpophorc and mycelium) which would point 
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to a distinction on the level of variety, Lhe specific status is maintained here because of the 
proven intersterility of mo t of the collections belonging to the t.axa di stinguished on the 
basis of their morphology. 

Leccinum oxydabile (Sing.) Sing. 

Pileus 30- 42 mm, convex 10 hemispherical , hazel-brown (Expo E-F62), at margin 
and in young specimens slightly paler, lightly 1omcn1osc, near centre with very fine hairy 
scales. Tubes up 10 7 mm long. at first white, soon greyish-brown, often ochraccous ycllow
brown. Stipe 95 x 12 mm, slightly tapering upwards, cream-coloured, covered with warts 
which arc whi te and small near apex. coarser downwards and with purplish brown tips near 
base spoucd greenish blue. Context white, after a few mjnutes becoming pink, in extreme 
base of stipe dirty yellow. Smell absent, taste not tested. 

Spores 17.0-19.S x 6.0-6.S µm, fusifonn. 
Habitat - Terrestrial in a roadside verge planted with old Quercus on nutrient-poor sandy 

soil, also small, mown Be11tla present. 

Coltecti<m examined. Plo1 Q2. 15 Sept 1988. Keizer 88137. 

The pinkish di scoloration of the context. rather pale pileus and the broad spores arc 
distinctive for leccinum oxydabile. This collection fits well with the description by Wat
ling ( 1970: 53). The sporocarps grew between small, yearly mown birches. Most records 
of L. oxydnbile from the Netherlands concern L. variicolor Watling (= L oxydabile ss. 
Sing. 1967) or L. roseofractum. lecci1111111 oxydabile was not reported with certainty be
fore in the Netherlands. 

Myccna aetites (Fr.) Qua 

Collections exnmined. Plo1 Q53. 5 Nov. 1986. Keir.er 86214: Odoorn. Odoornerveen. 2 Nov. 1989. 
Keizer 89071: 11 Nov. 1983. Keizer 89090. 

For descriptions of Mycena aetites the reader is referred to Kuhner ( 1938) and M aas 
Gecsteranus ( 1988). Wi th help of the keys by M aas Geesteranus (I.e.) it is rather simple 
10 identify this species. In the field, however, it may show much resemblance with vari 
ants of the very common M. leptocepha/a (Pers.) Gill. which sometimes has a hardly per
ceptible chlorine-like smell, especially during cold and wet weather. Moreover, inodorous 
variants of both spec ies seem to exist (M aas Gccstcranus, I.e.). Field characters to sepa
rate M. aetites from M. leptocephala arc among other things: 1) the stouter habit, 2) the 
more rigid consistency. and 3) the more broadly adnate lamcllae that are usually paler grey 
in M. aetites. ln mycococnological work, one is forced to identify large numbers o f carpo
phores so that it is impossible to check every carpophore under the microscope. ln this 
srudy, small specimens of M. aerites might have been mistaken for M. leptocephala in 
some cases. 

M yccna filopes (Bull. : Fr.) Kumm. 

Coltecriorr examined. PIO! Q2. 17 Nov. 1988. Keiz.er88325. 
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Typical Mycena fl/opes with grey-brown pilcus with a pale margin is common and 
well -known. Another taxon exists which is more or less similar (Arnolds, 1982: 409 f. f.) 
except for the pink pilcus. lt is called Myce11afilopes var. metata (Fr.) ss. Oort (Arnolds, 
1982) or M. metata (Fr.) K umm. ss. Oort. 

Although all intermediates exist between a grey-brown, pinkish grey-brown, greyish 
pink and pi nk pileus, the extremes seem to be rather different in several aspecL<;. How 
subtle the difference i o colour can be, is i llustrated when fig. 7a (third fruit-body) and fig. 
7b (first fruit-body) by Arnolds ( 1982) arc compared. Minor differences between these 
two taxa, apart of those given by Arnolds (I. e.), arc: I ) the greyish taxon has a more (nar
rowly) parabolical pileus, the pinkish taxon has a slightly more campanulate-expanded 
pileus; 2) in the greyish taxon the dark colours in the centre of the pileus are more contrast
ing to the pale whitish colour of the margin; 3) the greyish taxon tends to grow solitary 
whi le the pinkish form usually occurs in groups of for instance 5-10 carpophores in an 
area of I dm2. These characters arc correlated, but in each character intcrgradations seem 
possible. The possibility to distinguish the taxa by using differences in the shape of the 
cheilocystidia, as proposed by M aas Gccstcranus ( 1980), was rejected by Arnolds (I.e.). 
We support this last view and therefore recognize them as varieties. named var. Ji/opes 
and var. me1a1a, respectively. 

M aas Geesteranus ( 1984) proposed another distinction or the species of this group, 
mainly on the basis of differences in the cheilocystidia and of the excrescences on top 
of them. M aas Gccsteranus (I.e.) suggested that Mycena sepia consistS of two different 
taxa: M. sepia J. Lange (considered as synonymous with M. Ji/opes) and M. sepia ss. 
Lundell, named M. septemrionalis Maas G. The differences between M. metata and 
M.filopes were extensively elaborated. but many of the characters mentioned seem vari
able. 

ln this study, where large numbers of carpophores had to be identified, preferably for 
the greater part in the field, the distinction of the species as proposed by Arnolds ( 1982), 
largely based on habit and colour characters, was preferred. Sec also M. vi1rea. 

Mycena vitrea (Fr.) Que!. 

Synonym: M. sepia J. Longe. 

Cnllcctinns examined. Plot Q34. 5 Nov. 1986. Keizer 86125: Odoorn. Odoornervccn. 13 Oct 1987. 
Keizer 87235: 1 Nov. 1989. Keizer 89088. 

Myce11a vitrea has been distinguished in tbjs study from M. fl/opes on account of two 
macroscopic characters, viz. the dark pileus with only slightly paler, not contrasting mar
gin and the somewhat stouter habit. Using the key presented by M aas Gcesteranus ( 1980), 
the problem arose that the cheilocystidia did not agree entirely with one of the described 
and depicted types, owing to their great variation even within one lamella. This renders 
cheilocystidia morphology a character of limited value. Therefore we refrained from the 
use of cy tidial characters and we agree wi th Arnolds ( 1982) who came to the same con
clusion. Arnolds (I. e.) noted that in his collections of M. fl/opes 18% had a majority of 
4-sporcd ba,;idia whereas in M. sepia 82% of the collection was 4-spored. Consequent
ly, this feature cannot be used as a distinctive character, at most as an additional character 
in case of doubt. 
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Collection 89088 had 4-spored basidia and collecLion 87235 had 4- and 2-spored basi
dia with a majority of 4-spored ones. 

See also observations under M .jilopes. 

Pluteus pallesccns P. D. Orton - Fig. 20 

Pilcus 27 mm. piano-convex. without umbo, hygrophanous, when moist rather dark 
(greyish) brown (Expo F63), margin strongly striate, on drying paler grey-brown (E63). 
dull. Lamellae 4 mm broad, somewhat vcntricose, free from stipc, salmon-coloured pink 
with whiLe-noccose edge. Stipe 65 x 4 mm, cylindrical, creamy white, striate lengthwise, 
fistulose. 

Spores (5.8- )6.3- 7.2(- 7.8) x (5.0-)5.7-6.2(- 6.5) µm, Q = 1.0-1.2, av. Q = 1.1 3, 
(sub)globose, thick-walled with ± 0.4 µm thick walls. Plcurocystidia 30-70 x 15-39 µm, 
broadly utrifom1 to± vesiculose, thin-walled, rather sparse. Cheilocystidia 30- 50 x 15-
25 µm, more or less similar to plcurocystidia but smaller and often broader clavate. Pilei
pcllis consisting of sphaeropedunculate and broadly clavate cells. 
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Fig. 20. Piute/IS pa/lescens. H:ibit (:i). spores (b). chci locystidia (c), and plcurocy tidia (d) (87136). 
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Habitat - Terrestrial in a roadside verge planted with Querc11s on nutrient-poor sandy 
soil. 

Collution examined. Plot Q22. 15 Sept. 1987, Keizer 87/36. 

This collection fits well with the description by Huijsman (1955) of Pluteus 11111bri11el
lus (misapplied name according to Orton (1960) and Vellinga & Schreurs ( 1985) and the 
plate by Bresadola ( 1927- 1933: 544-2)). The specimen found here was not as dark brown 
as mentioned by Moser (1978) and Vellinga ( 1990). On account of the lack of olivaceous 
colours and the broad pleurocystidia it is called P. pal/escens, which is a rare species in 
the Netherlands. 

Psa tbyr ella ful vcsccns (Romagn.) A. H . Smith var. b r evicystis Kits van Wav. -
Fig. 19 

Collections examined. Plot Q24. 8 Sept. 1986. Keizer 86140: Plot Q72. 26 Sept. 1988. Keizer 
88/42: Plot Q88. 25 Sept. 1986. Keizer 86160. 

ll seems that s till some confusion exists about this extremely common taxon. It is dif
ficu lt to identify with Lhe aid of the Psatltyrella-monograph by Kits van Waveren ( 1985), 
owing 10 differences between his descriptions and drawings of the pleurocystidia and the 
pleurocystidioid cheilocystidia ('lageniform or fusoid') and the usual shape of these cells. 
The cystidia arc usually more or less ventricose with a rounded cylindrical apical part, as 
figured by Arnolds ( I 982: 438, sub nomine P. trivia/is) and in Fig. 19 of the present study. 
They may be called (narrowly) utrifonn or obtusely fusiform. Consequently, this species 
may therefore also be placed in sect. Spaaiceogriseae, subsect. lwe11ses. The macroscop
ic characters and other micro copic characters of the material found during this s tudy 
agree with the descriptions by Arnolds (I. e.) and IGts van Waveren (I.e.). 

Among the large numbers of carpophorcs of this species, growing on pieces of wood. 
often some specimens with an irregular and strongly wrinkled pileus were present. They 
could key out as P. reticulata (Romagn.) Sing .. but aJI other characters agreed with P. /11/
vescens var. brevicystis. Therefore. P. retic11/ata may very well be only a variant of the 
latter taxon. 

Psatbyrella rh ombispora Keizer & Arnolds, spec. 110v. - Fig. 21 

Pilcus 15 mm latus. late campanulatus, obtuse umbonntus. hygrophanus. quondo uvidus cincreo-brun
neus. qunndo vero desiccat colore stramineo. Lamellac purpureo-fuscac. acic albo-Oocculoso. subconfenae. 
Stipes 20 x 1.5-2.0 mm. cylindraccus. albidus. fistulosus. Sporac (8.2-)8.3- 9.8(- 10.0) x (4.2-)4.3-
5.0 µm. Q = 1.7-2.0. medius Q = 1.90. cllipsoideae vet rhomboide.ic, saepc cum apiculo sntis rnogno. 
poro nullo. Basidia 16-23 x 7-8 i1m. ( 1-)2-3(-4)-sporigero. libulata. Plcurocys1idia 35-50 x 9 - 13 µrn. 
plerurnquc utriformia, chcilocystidio utriformin 35-55 x 12- 17 µm. modicc numerosa. chcilOC)'Stidia 
sphneropcdunculmn 15- 25 x 10 µm, rnra. Habitat: 1crrcstris in solo nrenoso. 

Holotypus: The Netherlands. prov. Drcnthc. An loo. Plot Q6S. 10 Nov. 1987. Keizer 87234 (WBS). 

Pileus 15 mm, expanded, broadly campanulate with broad umbo, hygrophanous, when 
moist grey-brown (Expo F64), at centre more reddish brown, on drying straw-coloured 
(C63), at centre more ochre-coloured, no velar remains observed. Lamellae moderately 
crowded, ventrieose, narrowly adnate, purplish brown, with white-noccose edge. Stipe 
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20 x 1.5- 2.0 mm, cylindrical, slightly broader downwards, shiny. whitish. near the base 
pale beige, with some white-noccose velar remains, fistulosc. Smell insignificant. 

Spores (8.2-)8.3-9.8(- 10.0) x (4.2-)4.3-5.0 µm , Q = 1.7- 2.0, av. Q = 1.90. el
lipsoid to rhomboid, frequently with a fairly large hilar appendix, without germ-pore, rather 
light red-brown in H20, somewhat darker in NH40H 10%, rather variable in shape and 
size. Basidia 16- 23 x 7- 8 µm, (1- )2-3(-4)-spored, spheropcdunculate, with basal 
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Fig. 2 1. Psathyrel/a rhombispora. Hnbi t, spo res, cheilocystidin. nnd plcurocystidin (spores marked with • 
from 88314, nil other figs. from 87324; cystidio with • dcl. E. Kits van Wavcrcn). 
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clamp. Pleurocystidia 35- 50 x 9 - 13 µm , (narrowly) utrifonn 10 obtu ely f usifonn. pleuro
cystidioid cheilocystidia (narrowly) utrifonn to obtusely fu sifom1, occasionally apically 
bifurcate, 35- 55 x 12-17 µm, frequently s lightly thick-walled with pale brown walls (in 
NH 40H), rather scarce, sphcropedunculate cheilocystidia scarce. Hymenophoral trarna 
pale yellow-brown at the base of the lamella, gradually less pigmented towards the edge. 

Habitat - Terrestrial in a roadside verge planted with Quercus on moderately nutrient
poor sandy soil. 

Colll!ction exom i11ed. Plot Q65, 10 Nov. 1987, KeiU!r 87234. 

Psathyrella rhombispora agrees in macroscopical appearance and pleurocystidfa with 
the descriptions of P. /11/vescens var. brevicystis in Kits van Waveren ( I. c.) and Arnolds 
( I. e.}, among other things becau e of the reddish brown centre of the pileus. However, 
the spores differ markedly in shape, a large proportion of 1hc spores being rhomboid and 
tapering in a fairly large hilar appendix and in the absence of a germ-pore. 

The present species belongs to sect. Spadiceogriseae subscct. Spadiceogriseae on ac
count of the in majority (narrowly) utrifom1 pleurocystidia and the rather scarce plcuro
cystidioid cheilocystidia. Psathyrella clivensis (Berk. & Br.) P. D. Orton (as described by 
Orton ( 1960), Kits van Wavcren (I.e.), not by Smith, 1972) is one of the few Psathyrella
species which (almost) lacks a genn-porc. fl differs in I) the shape of the spores: ellipsoid 
to subphascoliforrn in P. clivensis and ellipsoid to rhomboid in P. rhombispora; 2) the 
spores of P. clivensis are 5.5 - 6.0 µm broad. the spores of P. rhombispora arc more s len
der, 4.3-5.0 µm broad; 3) the bases of the spores of P. clivensis arc rounded with a small 
hilar appendix; in P. rhombispora they are often tapering in a large hilar appendix; 4) the 
basidia arc 4-spored in P. clivensis but in majority 2-3-spored in P. rlwmbispora. 1n ad
dition, the habitat of P. clivensis is chalk grassland; the present species was found on 
nutrient-poor sandy soil. 

fl is after some hesi tation that this species was described as new, because the collec
tion consisLS of only one specimen. le is obvious that there exists not yet a clear view of 
the possible variation of the studied characters. However, the noted differences with other 
(similar) species, especially in the morphology of the spores. warrant in our view a dis
tinction on specific level. In the current literature no description could be found that suf
ficiently fits this material. We thank Dr. E . Kits van Waveren, who kindly studied the 
present material and gave valuable suggestions and opinions on this species. 

Psathyrella scymourcnsis A. H. Smith - Fig. 22 

Pilcus 6- 17 mm, hemispherical or paraboloid, hygrophanous, when moist dark brown 
(Expo ± J42), translucently s triate up to 1/3 of the radius, on drying pale grey-brown 
(C63) with slightly darker centre (E68), some remnants of the veil present near the mar
gin. Lamcllac up to 2 mm broad, subdistant, narrowly to rather broadly adnatc. pale (brown
ish) grey (J78), edge white. Stipe 15- 23 x 1-2 mm, cylindrical, apical pan white, down
wards pale brown (E42-52), sometimes near base dark brown (J42), covered with small 
noccosc veil remains. 

Spores 8.0-9. 1 (- 9.3) x 5.0-5.8(-6.0) µm , Q = 1.4- 1.7(-1.9), av. Q = 1.55, s light
ly lentifonn, in s ide-view ellipsoid-oblong, in face-view frequently subtriangular with 
largest width below middle, under the microscope dark chocolate brown. Plcurocystidia 
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30-45 x 9- 14 µm, lageniform, thin-walled, hyaline. Cheilocystidia 35- 40 x 9- 11 µm 
more or less similar to the pleurocystidia, frequent , in addition sphaeropedunculate 10 cla
vate cells, 15- 30 x I 0- 14 µm . 

Habitat - Terrestrial in a road. idc verge planted with Fagus on nutrient-poor sandy soil. 

Co/fec1io11 exami11ed. Plot f-16. 13 Nov. 1986. Keizer 86222. 

The carpophorcs and the spores of this collection arc slightly larger than those describ
ed by Kits van Wavercn ( 1985). Psathyrelfa seymo11re11sis is a very rare species. The de
scription by Kits van Waveren ( 1985: 266) was based on three collections only. 
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Fig. 22. Psmliyrella sey111011re11sis. Habit. spores. cheilocystidia (a). and plcurocystidia (b) (86222). -
Fig. 23. Psilocybe /Julfacea. Hobit, spores, :ind chcilocystidia (88333) . 
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Psilocybe bullacea (Bull.: Fr.) Kumm. - Fig. 23 

Pilcus 7-24 mm, piano-convex or convex, soon becoming applanate, sometimes with 
sl ightly depressed centre, hygrophanous, when moist warm red-brown (Expo F44 (sl ight
ly more brown) or F54), with paler margin, translucenLly striate up to 1/3 of the rodius, 
on drying ± orange-brown (D56-58), viscid and gelatinous pellicle sl ightly separable, 
near the margin with white, dentate veil remnants. Lamellae up LO 2 mm broad, crowded. 
broadly LO rather narrowly adnate, not venlricose, greyish pink-brown with paler edge. 
Stipe up to 10 x 1-2 mm, cylindrical or nauened and lhen up 10 4 mm broad, concolorous 
wilh Lhc pilcus or slightly darker, white fibrillose, squamulose below an annular zone of 
veil. Smell indi 1j nc1. 

Spores (7.4- )7.5- 8.1 (-8.5) x (4.7-)4.9-5.7(-6.0) µm, Q = 1.3- 1.7, av. Q = 1.49, 
ellipsoid-oblong, sl ighLly lenticular, differences beween side and face view about 0.5 µm, 
thick-walled with walls± 0.6 µm thick, under the microscope (purplish) brown. Basidia 
4-spored. Cheilocystidia 27-37 x 6- 11 µm, irregularly lagenifom1. thin-walled, hyaline. 
Pleurocystidia nol observed. Pileipellis an ixocutis of up to 300 µm thick, made up of 
hyphae of 2-4.5 µm wide, the thin hyphae hyaline, the Lhicker ones with brown encrust
ing pigment. Clamp-connections presenl in all tissues. 

Habitat - Growing on dung of horse in a roadside verge planted with Q11erc11s on 
nutrienl-poor sandy soil. 

Collections examined. Plo1 Q3. 14 Oct. 1988. Keir.tr 88205: 21 Dec. 1988. Keil.er 88333. 

These collections differ in several rcspccls from previou descriptions. Ricken ( 1915), 
Orton ( 1969), Gcesink ( 1972). Guzmcin ( 1983). and Watl ing & Gregory ( 1987) described 
or illustralcd Lhis species with a more or less hemispherical or paraboloid pilcus. Only 
Guzm,fo (I.e.) mentioned that older specimens become applanatc or depressed. The speci
mens described here very soon become applanate. The lamellae in our collections are not 
exclusively broadly adnate but also sometimes narrowly adnate. The same is drawn by 
Gccsink (I.e.). The habitat is described as manure or arable fields (Ricken (I.e.), Watling 
& Gregory ( I.e.), Guzm,fo (I.e.)). bonfire places (Geesink, I.e.), other organic debris 
(Watling & Gregory (I.e.), Guzmiin (I. e.)). Only the last author and Orton (I.e.) explicit
ly mentioned dung as habitat. The specimens described here grew on (old) horse dung. 
Arnolds ( 1982) regarded P. b11/lacea a a synonym of P. 1110111a11a, in our opinion incor
rectly so. Differences between Lhese species are, besides Lhe habitat: the generally stouter 
habit and the presence of whitish dentate veil remnants at the margin of the pileu of the 
former species. 

Russula dccipicns (Sing.) Svrcek - Fig. 24 

Pilcus 50- 125 mm, convex. then expanding with slightly depressed centre and mostly 
somewhat involute margin, sometimes more funnel-shaped. colour ralhcr variable, between 
cream-coloured beige and brick-red, often on a pale buff groundcolour, with a cloudy, 
often-concentric pauem of orange red 10 mostly brick-red (e.g. Expo D-E 16), sometimes 
completely pale beige (A 73. 872. C64) when older or only wilh a fainl orange-pink colour 
al the margin, dull and white-pruinose when young, not viscid. Lamellac up to I 0-12 
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Flg. 24. R1mufa dei:ipiens. Habi1. spores. pilcocys1idi.1, and hyphac of pilcipcllis (86130). - Fig. 25. 
Russufa graveofens f. cica1ricata. Spores. pileocys1idin. and hyphne of pi leipcllis (a: 87034; b: 87219: 
e: 88162). 
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mm broad, subdistant, rather ventricosc, narrowly adnate, near stipe frequently forked, in 
large specimens c. 7 per 10 mm at tl1e margin of the pileus. at first pale yellow, then apricot
yellow. edge concolorous. Stipe up to 60 x 30 mm, cylindrical to (more often) club-shaped. 
white, with age and on handling yellowish grey-brown. Context in cap and stipe white, 
very firm, in stipe slowly turning brownish in age. Smell weak, fruit-l ike(± as R.fe/lea), 
taste sharp (but mild in collection 86199). Reaction wi1h FeS04 dirty orange. Spore print 
dark yellow (Nd-)TVc (according 10 Romagncsi , 1967). 

Spores (7.2- )7.4 - 9.4(-10.1) x (6.0-)6.2-8.0 µm, Q = 1.2-1.3(-1.4), av. Q = 1.23. 
broadly ellipsoid. ornamentation variable, mos1ly with isolated warts or warts arranged in 
crests or connected with lines, rather blunt and c. 0.5 µm high, but a minority of 1he spores 
(sometimes a rather large proportion) with coarse. blunt. isolated warts, up 10 1.0(-1.2) 
µm high. Pileocystidia numerous. ratller variable, some up to 50 µm long, with suddenly 
enlarged apex, 7- 9 µm broad. but in majority longer and gradually broader towards apex 
up 10 10- 12(- 14) µm broad. frequently 1- 2-septate, contents granular. dark in sulfo
vanillin. Hyphae of the cutis inconspicuous, cylindrical , 1.5- 3.0 µm broad. 

Habitat - Terrestrial in a roadside verge planted with Q11erc11s on nutrient-poor sandy 

soil. 

Co/lec1io11s examined. Plot Q13, 4 Aug. 1986. Keizer 86125: 10 Sept. 1986. Keizer 86/30: I Oct. 
1986. Keiur 86167: 24 Oct. 1986. Kei:u 86/ 99: 24 Aug. 1987, Keiier 87112: 23 July 1988, Keiur 
88031; 29 Sept. 1988. Keizer 88071. 

Since there exists some confusion with regard to 1he delimi1ation of R11ss11/n decipie11s, 
R. mac11/ata and. 10 a lesser extent, R. veremosa, a description is given of this species. 
The colours of the pileus of R. mac11/a1a and R. decipie11s how large overlap. although the 
red colours tend to fade more often in Ille l at1er species. The greyish or brownish discol
oration of the Oesh is often difficult to assess with certainty. Both species seem to occur in 
the same habitats. The main difference is the presence of numerous large pilcocys1idia in 
R. decipiens, whereas these arc smaller and less abundant in R. 111ac11/ara. 

R11ssula vetemosa is macroscopically rather similar, but differs among other things in a 
paler spore print. Of these three species R. decipie11s seems to be the most common in the 
Netherlands. 

Russula graveolens Romell in Britz. - Figs. 25-29 

Many problems aro e wi1h the identification of taxa wi1hin the R. xerampelina complex, 
which is well -characterized by the green reaction of the context with FeS04. the fishy 
smell and 1he brown discoloration of sLipe and lamellae. M any characters show a large 
variation in this group. However, often the extremes of a ccnain character nre connected 
by intermediates (although these in1ern1cdia1cs seem 10 be less frequent than Ille ·ex1remc' 
variants) and none of the characters studied appear to be mutually correlated. Thu , fol
lowing the criteria proposed by Kuyper ( 1988): at least two independent eharnctcrs musl 
be present to separate one species from another. it would be impossible to maintain a spe
ci fic status for many of the variants observed during this study. 

On the other hand, the intuitive feeling exists that it is hardly realistic to unite such dif
ferent variants into one species. In modern literature (Moser, 1983; Romagnesi. 1967; 
Einhellinger. 1985; M archand. 1977; Bon, 1988) thi problem is reflected in 1he differ-
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Fig. 26. R11ss11/o groveole,is f. elaeode.f. Habit. spores, pilcoeyst ida and e lcmcnis of pileipcllis (a: 88133: 
b: 86166). - Fig. 27. R11ss11/o graveolens f. p11rp11rara. Habit. pores. and pi leoeystidia (Habit: 87186. 
all o ther figs.: 87228). 
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ences in species concepts in this group. Before Romagncsi ' s ( 1967) monograph the different 
variants were usually considered as varieties of one variable species (e.g. Schaeffer, 
1952) which is in our opinion still lhe best taxonomic solution except for some character
istic and constant 1axa like R. xerampeli11a (Schaeff.) Fr., R. pascua (M~ller) J. Schaeff. 
and R. faginea Romagn., which deserve the rank of species. In order to give the possibil
ity to compare 1he present data with other studies, some names proposed in the modern 
literature will be adopted here. 

Romagnesi ( 1967) was the first one who tried to disentangle 1entatively and eloquently 
the species of I.he R. xerampelina complex. Generally, he has been followed by the later 
authors except M oser ( 1983), who presented only a very brief key for the Xerampeli11ae. 

On the other hand Bon ( 1988) presents a large number of ta.xa (39 species and vari
eties !) based on minute differences. The result of such extensive spliuing mus1 be that 
different names will be in vogue with different mycologists or groups of mycologists for 
the same taxon, each of them forced to find small differences in their own way. This pro
cedure renders many mycological data, which arc usually not provided wi1h descriptions 
of the collections presented, of diminished value. 

In this study the taxonomic classification by Einhcllingcr (1985) has been followed, 
which is based on Romagnesi ( 1967), bu1 some doubtful 'species' were discarded. The 
taxa named here can be recognized only by macroscopical characters like the colour of the 
pilcus. size and consistence of the fru it-body. 

Other macroscopic characters like colour of L11e stipe (with/without red). discolomtion 
of 1hc flesh and stipe (always brownish), rcac1ion w i1h FcS04, smell, and separability of 
1hc cutis arc more or less constant throughout the material or vary widely within collec-
1ions and do not correlate with any other character. 

The colour of the spore print generally is an important character in R11ss11la. However, 
it appeared that within this group there was only little varia tion in the collec1ions studied; 
sporeprints varied between nd- llla(-Ulc) according to the system of Romagnesi (I.e.). 
Unfortunately, spore prints were not produced by many young, old and damaged carpo
phorcs. Study of more material might show some value of this character. 

Microscopic characters appear to be remarkably constant throughout the material. This 
is true for the spores (shape, size, properties of the ornamentation). the dermatocystidia 
(shape, size, number of septa) and hyphae in the cpicutis. So it appears that these charac
ters, which arc normally so useful in the study of the genus R11ssula, fail largely in this 
particular group. 

I n view of the observed pauems of variation in the collections studied, it is in our opin
ion not possible 10 distinguish taxa in the rank of species, bearing in mind the criteria used 
by Kuyper ( I 988). I n this context the tax a observed should be considered as formae: ta.xa 
where (single) character differences show limited intcrgradation. 

Probably speciation within 1he Xerampelina-group is going on at present and has in 
most cases not yet resulted in morphologically well-defined species (with some excep
tions, mentioned above). Therefore the taxa described here arc distinguished as formae 
of R. graveolens Romell in Britzclmayer ( 1893), the oldest avai lable species epi thet in this 
group. There is no indication that the older name R. barlae Quel. belongs to the group 
of R. xerampelina and this name is rejected as a 110111e11 dubium, in agreement with e.g. 
Krieglsteincr (1987: 24). 
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Key lO lhe fom1ac of Russula graveolens distinguished in lhe present study: 

I a. Pileus predominanLly green, olive-green, yellowish or brownish green . . . . . . . . . 2 
b. Pilcus predominantly purplish red, red, brick-red or browni h violaceou . . . . . . . 3 

2a. Pilcus small (c. 40- 50 mm), finn, pileus rather dark brownish green to dark olive 
green or olive brown (sometimes with reddish or purplish hue) 

R. graveolens f. elaeodes 
b. Pileus rather large (up to 75- 100 mm), consistency nol firm, pileus middle to pale 

olive green lo yellow, sometimes a faint purplish hue present al lhe margin of lhe 
pileus, in centre oflen more brownish . . . . . . . . . . . . . . . R. graveolens r. cicatricata 

3a. Pileus rather large (up to 80-100 mm or more), broadly expanded wilh age, dark 
purple-violaccous lo (dark) reddish brown, sometimes mixed wilh olivaceous col
ours, in centre usually darker than margin; with viscid surface io wet weather. io dry 
situations dull, almost fine-granular; habit often much like R. atropurpurea, less often 
like R. vesca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. graveole11.s f. graveole11s 

b. Pileus rather small (c. 35-45 mm), oflen less expanded with age, (brick-)red lo pur
ple, but large overlap with f. graveolens; oflen wilh remarkably dull-velvety granula~ 
surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. graveole11s f. purpurata 

Russula graveolcns forma cicatricata (Romagn. ex) Keizer & Arnolds, Jon na nova 
- Fig. 25 

A 1ypo differt pilco oliv:iceo. lureo vel brunneo-vi rido pro p:ine maximo. 
Holorypus: 'France. Coye-la-Forcr (Oise)'. 13 Aug. 1960. H. Romagnesi 60-69 (herb. Romagnesi: PC). 

Pileus (40- when young) 75-100 mm or more, convex, then piano-convex with de-
pressed centre, with different shades of olive-green or olive-brown to brown (Expo C78, 
D76, E76, D78, D88), towards the margin paler (e.g. 8 84, A84, A86, A76, D83 or 
K & W 4C5, 5E7, 5D8), sometimes with a concentric zone with purplish colours or this 
colour present in 'cloudy' patches (0 64, 054, 052), surface dull to almost velvety, some
limes cracked in small patches towards the margin, in one case more or less concentrically 
arranged grooves present. Lamcllae up to 8 mm broad, moderately distant, a few forked, 
not venlricose, narrowly adnate or slightly emarginate, cream-coloured, with concolorous 
edge. Stipe 32-60 x 12- 25 mm, cylindrical or often broader towards the base, white, in 
one case with red colour at one side of the base of the stipe, di colouring brownish on 
handling and with age. Context spongy in the Slipe, firmer in the pileus, white, turning 
brownish. Smell distinctive, fishy. like olher members of the Xerampelina-eomplex. 
Chemical spot test: FeS04: blue-green. Spore print: Ild- illa according to lhe system of 
Romagnesi ( 1967). 

Spores 8.0-10.5 x 6.5-7.5(-8.0) µm. with Q = 1.1-1.3(-1.4), av. Q = 1.23, broad
ly ellipsoid, wilh ornamentation of coarse wan s or spines, usually isolated but sometimes 
connected by a lhin line, mostly acute, sometimes blunt, I.O- J.3(- 1.5) µm high, amy
loid, supra-hi Jar spot obvious, amyloid. Dermatocystidia usually abundant, 80- 100 x 
3.5-7.0(-8.0) µm, frequently I-septate, cylindrical or narrowly clavate, contents± gran
ular, with weak SV reaction. Hyphae of pilcipcllis 2.5-4.5 µm broad, usually cylindri
cal, sometimes inflated, up to 6(-13) µm. 
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Habitat - Terrestrial in roadside verges planted with Quercus on nutrient-poor andy 
soil. 

Collections cexomined. Plot Q 11. 15 Sept. 1986, Keizer 86127; Plot Q32. 18 Aug. 1987, Keiur 87014; 
3 Oct. 1988. Kei1,cr88J4J: Plot Q64. 19 Sept 1988. Kt!izer88147; Plot Q82. 4 Sept. 1987. Keiur87074; 
I Oct. 1987. Keizer 8nl9: Plot Q83. 8 Sept. 1988, Kt!iT.cr 88162. 

R1,ss11la cicarricara was described by Romagncsi ( 1967: 694) as a species ad interim, 
w ithout Latin diagnosis and therefore invalidly published. Romagnesi (I.e.) stated that the 
concentric furrows in combination with olive colours and a certain amount of ampulli form 
hyphae in the cutis arc characteristic for R. cicatricata. This seems to be a solid base for a 
species, but according to our observations these characters are not reliable. The concentric 
furrows or cracks have been found only once (collection 87074) and it ecms to be a 
character which develops in dry weather conditions. M archand ( 1977) al o indicated that 
this character can be variable. even in specimens of one collection. and that the character 
may disappear after collecting. 

The greenish colour i the most striki ng feature. but this colour can be mixed with a 
purple hue. It is clear that carpophorcs of this species can contain various quantities of 
purple pigment: the more purple pigment present, the more brownish the pileus. On the 
other hand, in forma graveole11s, the pileus usually is purple red-brown, and can contain a 
variable proportion of olive or brownish colours. Such intem1ediates with colour of the 
pileus between greenish and purplish, are a minority among the studied collections. Occa
sionally, one can find purple and green carpophorcs so close together that one has to as
sume that they originate from the same myccl ium. In the present material the hyphac of the 
cutis are usually cylindrical, but in two collections a small minority is inflated (collections 
88162 and 88147). 111is character occasionally also occurs in specimens which have been 
called f. graveolens and f. purpurata on account of the colour of the pileus. 

In conclusion, none of the characters which arc in use to de1em1ine f. cicatricaw is reli 
able under all circumstances, and it is especially difficult to separate it from f. grm•eolens. 
A good plate is given by M archand ( 1977: 480). 

Russula graveolcns forma elaeodcs (Bres.) Arnolds & Keiter, comb. 110v. - Fig. 26 

Basionym: R11ss11/o xuwnptdif,a vnr. elaeades Bres .. l conogr. mycol. 9 ( 1929) 420. 

Pileus 30- 40 mm, convex. then piano-convex to depressed. olive-green, olivaccous 
green-brown, or greyish (Expo E76. D74. E82). sometimes mixed with a faint purplish 
hue, short-suleate at the margin ( 1- 2 mm), surface moderately dull. Lamellae up to 4 mm 
broad. somewhat crowded, pale yellowish or cream-coloured with concolorous edge. 
Stipe 20-25 x 7-10 mm. more or le cylindrical or broader towards the base, whitish 
but strongly discoloring brownish on handling and with age. Context spongy in the Stipe. 
firm in the pileus, white, turning brownish. Smell characteristic for the group,± fish-like. 
not strong. Chemical spot test: FcS04: blue-green. Spore print: not obtained. 

Spores 8.0-9.5(- 10.2) x 6.2- 8.3 µm, Q = (1.0-)1.1 - 1.3. av. Q = 1.20. broadly 
ellipsoid 10 subglobosc, ornamentation I .0-1.3 ~1m high. consisting of rather dense to 
scattered, usually isolated spines and warts, some may be connected by line , amyloid. 
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,uprahilar spot distinct. amyloid. Dcrmatocystidia 60- 100 x 4- 6 µm, more or less cylin
drical or narrowly clavate, occasionally with a septum, contents granular or hyalinc. with 
weak SY-reaction. Hyphae of pilcipellis 2.0-4.5 µm broad, usually more or less cylin
drical. sometimes inflated in places. 

Habitat - Terrestrial in roadside verges planted with Q11erc11s on nutrient-poor sandy 
~oil. 

C11llec1i<ms examined. Plot QI I, 24 Sept. 1988. Keizer 88133: Plot Q83. I Oct. 1986. Keiu r 86166: 
Plot Q84. 29 July 1988. Keiur 880//. 

The main differences between f. elaeodes and f. cicatricata are ( 1) the small, slender 
habit and (2) the less dull, almost grabrous surface of the pilcus of the former. Possibly 
the p1leui. is darker than in f. cicatricata. This taxon is well-illustrated by Phillips ( 1981: 
1115. lower right). 

Russula graveolens Romell in Britz. forma graveolens - Fig. 28 

Pilcus 45 - 83 mm. young convex, then piano-convex with depressed centre, in centre 
dark brown-purple. purplish red-brown, sometimes mixed with olivaceous colour (Expo 
H23), 10ward the margin paler. red purple-brownish (D23-24, E23-24, E34, D 18), sur
face varying from smooth and viscid to dull and almost velvety, in part densely cracked. 
Lamcllae up 10 10 mm broad, distant, narrowly adnate, not ventricose. pale yellowish, 
cream-coloured, edge sometimes discoloring brownish with age. Stipe 40- 80 x 13- 25 
nun. more or less cylindrical or broader towards the base to clavatc, white, frequently 
\\ ith red colour at one side near the base. turning brown on handling and with age. Con
text fim1 in pileus and spongy in stipe, white, turning brownish. Smell characteristic for 
the group, fish-like, taStc mild. Chemical spot test: FeS04: blue-green. Spore print Ud
lllb (mostly lld), in one case (nrb- )ITic. 

Spores (8. 1-)9.0- 10.5 x 6.5 - 8.0(- 8.2) µm, Q = 1.1 - 1.3(- 1.4), av. Q = 1.26, broad
ly cllip oid, ornamentation up to 1.0- 1.3(-1.5) µm high, consisting of usually isolated 
<;pines. rarely connected. mostly acute. some broader and blunt, amyloid, supm-hilar spot 
di~lincl. amyloid. Pileocystidia abundant. 80- 100 x (3.5-)4.5- 7.0 µm, frequent ly with 
rt ~cptum, cylindrical or narrowly clavace, contents granular. Hyphac of cutis 2.5-5.0 
( 7.0) µrn broad, mostly± cylindrical, rarely inflated up to 7.0 µm wide. 

Habitat - Terrestrial in roadside verges planted with Quercus on nutrient-poor sandy 
!>Oil. 

Cnllectin11.f txamined. Plot Q1 2. 18 Sept. 1988, Kther 88144, Keir.er 88145: Plot QIJ. 23 July 
198 . Keiur 88019: 7 Oct. 1988. Keiler 88156; Plot Q84. I Sept. 1986. Keizer 86128; 9 Oct. 1986. 
K,,,~ul/6164. 

For a discussion on the separating characters from f. cicatricata see under that taxon. 
Russula megaca11tha Romagn. ad interim is, in agreement with Krieglsteiner ( 1987), 

considered a synonym, because the only reported difference, a slightly coarser and wider 
!.pore ornamentation, is not reliable since all kinds of transitions occur. Representative 
illm,1ra1ions off. graveole11s were published by Marchand (1977: pl. 479), Einhellinger 
(1985: pl. 25) and Lange (1940: pl. 190A). 
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Fig. 28. R11ss11/a gra.,eolens f. gmveolens. Habit. spores. pileocystidin. nnd hyphnc of pilcipellis (a: 86/64: 
b: 88019). - Fig. 29. R1m11/a graven/ens f. p11rp11m1a. Habit. pi leocystidin. and hyphae of pilei1x:lh~ 

(87186). 
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Russula graveolens forn1a purpurata (Crawshay) Keizer & Arnolds, comb. 110v. -
Figs. 27. 29 

Basionym: Russu/a purpurata Crawshay. The spore ornamentation of Russula ( 1930) I 03. 

Pileus 33-45 mm, convex, lhen piano-convex, centre at most slightly depressed, deep 
purplish red or dark brownish purple (K. &W. I OF8 or Expo J62) with olive-brown tinge, 
towards the margin usually purplish red (K & W I 00 8 or Expo E 16), in one case more 
olive-brown (Expo J62), sometimes with yellowish spots, more or less viscid when mois t. 
normally dull, almost velvety 10 minutely granular. Lamellae narrowly adnate, c. 2 mm 
hroad, moderately crowded, not ventricose, occasionally forked, pale yellowish or cream
coloured. Stipe 23- 40 x 9-13 mm, more or less cylindrical to clavate, white, base reddish 
at one s ide. on handling and with age brownish. Context white, remarkably firm, espe
cially in stipe turning brownish. Smell rather weak, fi sh-like, as other members of the 
group. Chemical spot test: FcS04: blue-green. Colour of spore print unknown. 

Spores 8.5- 9.4 x 6.S-7.S µm , Q = l.l- 1.4, av. Q = 1.25, broadly ellipsoid, with up 
10 (0.7- ) 1.2- 1.3(- 1.5) µm high ornamentat ion of usually isolated warts or spines, some
time. connected by lines, amyloid, suprahilar spot distinct, amyloid. Oermatocystidia cy
lindrical to narrowly clavate, up to 80-100 x 4- 6(-8) µm , frequently with 1- 2 septa, 
with granular contents. Hyphae of cutis 3- 5 µm wide, more or less cylindrical, with 
frequent innations up to 7- 10 µm wide. 

Habitat - Terrestrial in roadside verges planted with Q11erc11s on nutrient-poor sandy 
soil. 

Co/l('t·tiuns ('Xamined. Plot Q4. 4 Oct. 1987. Keizer 87228; Plot Q1 3. 22 Sept. 1987. Keizer 87186: 
Plot Q82. 24 Sept. 1988, Keizer 88344: Plot Q84. 9 Oct. 1986. Keiur 86165. 

The delimitation of Russu/a graveo/ens f. purpurara and R. amoe11oides Romagn. seems 
10 be very weak: the only separating character is the dull , more or less pruinose cap in 
nmoenoides and a more glabrous cap in f. p11rp11rnra. Einhellinger ( 1985) described the 
surface of the pileus off. p11rp11rara as 'dis tinctly dull '. We regard R. amoenoides as a 
synonym. This fonna was well depicted in Einhellinger ( 1985: pl. 25). 

Russula parazurea J. Schaeff. ex J. Schaeff. 

Habitat - Terrestrial in roadside verges planted with Fagus or Quercus on nutrient-poor 
10 moderately nutrient-rich sandy soil. 

Cnllec1in11s examined. Plot F21. 19 No\•. 1986. Keizer 86270: Plot F22. 25 ov. 1986, Keher 86265; 
Plot F33. 19 Nov. 1986. Keizer 86269; Plot F41. 19 Nov. 1986. Keir.er 86268: Plot QS. 2 Aug. 1988. 
Keher 88009; Plot Q71. 25 Nov. 1986, Kdur 86266. 

R11ssula parazurea proved 10 be very variable with respect to colour and surface of the 
pilcus, more so than generally acknowledged in literature. Typically, the pileus is dark 
blue-greenish grey and pruinose. Frequently, specimens with violet or brick-red (e.g. 
Expo F44, C43; like the colour of R11ss11/a vesca) pileus can be found . ln direct sunshine 
1he original colour may fade to shiny yellowish, buff or straw-colour. Late in the season, 
from November onwards, the cutis becomes cracked, more or less like R. virescens, and 
then shows often brownish or violaceous colours. 



118 PERSOONIA - Vol. 16. Po.rt I. 1995 

The grey sporocarps preferably grow on or along footpa1hs in forests or on other shady 
places. The brick-red variants seem to prefer open habitats. The cracked cuti is only ob· 
served in places where other fonns have been found before, and is consequently consid· 
cred as a variant, induced by low temperature . 

All variants are considered as caused by environmental conditions and hence without 

taxonomic significance. 
The species is relatively constant in microscopical characters with as most important 

feature the spore ornamentation which consists of warts in rows or crests, connected with 
lines, fonning a more or less closed network. Among the related species in the subsection 
Grisei11ae this species has the most obviously reticulate spore ornamentation. In addi tion. 
the dcnnatocystidia often show a characteristic subapical constriction. ln the field the lack 
of any pink colour in the stipe and the yellowish cream colour of the lamellae may help 1he 

identification. 

Tricholoma scalpturatum (Fr.) Qucl. var. scalpturatum 

Habitat - Terrestrial in a roadside verge planted with Q11erc11s on nutrient-poor andy 

soil. 

Collcc1in11 examined. Plot Q14. 18 Sept. 1988, Ktiur 88148. 

We agree with Bon ( 1984) and Marchand ( 1986) 10 consider Tricholoma scalp111m111111 
and T. argyrace11m as different on the level of variety, the main separating character being 
the pale colour of the pileus in the latter. The microscopical features are more or less iden
tical according to Bon (I.e.) and Marchand (I.e.). However, Moser ( 1978) gives different 
spore-sizes: 5-6(- 7) x 3-4 µm and 7- 9 x 4- 5 µm respectively. The spores of thi!- col
lection measure (4.1 -)4.2-4.8(- 5.4) x 2.8-3.2(-3.3) µm, and arc somewhat smaller 
than the spore sizes cited above. 

Tubaria furfuracea (Pers.: Fr.) Gillet incl. T. hicmalis Don, T. romagnesiana Ar

nolds 

Habitat - Terrestrial in roadside verges planted with Fag11s or Quercus on nutrient-poor 
or enriched sandy soil; with a preference for Fag11s. 

Cnlltc1in11:r txt1111i11ed. Plot F22, 16 Nov. 1988. Ktizer88J20: Plot F24. 10 Nov. 1986. Kei:u86205: 
Plot F43, 10 Nov. 1986. Keizer 86204. 

K uhner & Romagnesi (1953: 243) distinguish three 'small' pccics within Naucoria 
furfuracea s. lat.. viz.: Ntwcoria segestria. N. J11rf11mcea, and N. pell11cida. Arnold 
(1982) followed this concept, although doubting whether the specific rank is deserved 
here. He changed the names in Tubaria furfuracea s.str., T. hiemalis and T. ro111ag,1e
sia11a. A ftcr our experience the diagnostic characters (shape of cheilocystidia: capitatc or 
not; very slight differences in spore-size; width of the hyphae in the trarna of the lamcllac) 
show large overlap. Even within one single fruit-body cheilocystidia may be found either 
of the 'hiemalis' -type (capitate) or cylindrical-clavatc or irregularly cylindrical. Therefore. 
we prefer to consider T11bariaf111f11racea as one. rather variable. species. 
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n. APHYLLOPHORALES 

Ramariopsis kunzei (Fr.) Corner 

Synonym: R. 1e1111iramnsa Corner. 

119 

Carpophorcs solitary or gregarious. up to 25 mm high, sparsely to strongly branched 
with 3 to 50 tips in one carpophore, branches c. I mm thick, with rounded axi ls, tlirty 
white-yellow ish to pale browni h beige (Expo 864, A62), on drying paler, stipe slightly 
darker, minutely velvety, base tornentosc. Smell indistinct. Spores in mass white. 

Spores (3.5- )3.6- 4.7(- 4.8) x 3.0-4.2(-4.4) µm. Q = 1.0:.... 1.3, av. Q = 1.1 3. glo
ho~c. subglobo e or broadly ellipsoid. finely cchinulatc. with one oil-drop. Clamp-con
nections present. 

H:1hitat - Terrestrial in roadside verges planted with Q11erc11s on nutrient-poor sandy 
~oil. 

Cnllectinm l'xamined. Plot Q2. 14 Oct. 1988. Ktizer 88234: Plot Q38. 22 Oct. 1988. Keizer 88244. 

The carpophorcs round here could not be unambiguously assigned to Ramaria k1111 zei or 
R. re1111ira111osa. The drawings of the habit by Corner ( 1950) of these species look rather 
differenl. but our collections include intennediate carpophores. Besides, he stated under 
U. k1111:.ei (p. 642) that it is an extremely variable species. Maas Geesteranus ( 1976) is in
clined to consider R. 1e1111ira111osa a modification of R. k1mzei . The two collections differ 
in spore-size: collection 88324 has spores of 3.5- 4.0 x 3.0 -3.4 µm, collection 88244 of 
3.5- 4.7(- 4.8) x (3.0- )3.5 - 4.2(- 4.4) µm. The c values fall within the range gi ven by 
Comer (I.e.) for R. kunzei. 

01. ASCOMYCETES 

Hclvclla er. corium (Weberb.) M assee 

A!icocarp 1alkcd-cupulate; cxcipulum IO mm wide, grey to dark grey. villosc-granulose. 
hymcnium brown-black. Stipe 7 x 1.5 mm. cylindrical. somewhat paler than excipulum, 
grey. villo ·e-granulose. 

Spores 17.5-18.7 x 11 .5-12.0 µm. ellipsoid. with one large oil-drop. Paraphyses 3.5-
,1.0 µrn hroad cylindrical. apical part enlarged, up to 7.0 µm, septate, apical cell 70- 140 
itm long. content diffuse greenish (in N H 40H 10%). 

Cnlle<:tion e.mmined. Plot r 43. 6 Oct 1988. Keizer 88230. 

111c ascocarp of our collection is not as dark as on plate 239 in Boudier ( 1905: I 0). 

H el vella cupuliformis Dissing & Nannf. 

Ascocarp 25 mm high, stalked-cupulate, excipulum 18 mm broad, roundish, with mar
gin strongly i ncurved, grey (Expo D8 I , D6 I), rugose-tornentosc. hymcnium dark brown
grey (II-J32. centra l part F64). Stipe 15 x 2.5 mm, towards the base broad (up to 8 mm) 
and part ially split. ivory-white or cream-coloured, at apex tomentose, at base finely IO· 

mcnto~e. Smell none. 
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Spores 17.5-20.3 x 10.3-11.3 µm, ell iptical with one large oil-drop. Paraphyses 
3 µm broad, cylindrical but apical part irregularly enlarged, up to 5 µm, contents pale grey
ish. under the microscope in NH40H 10%. Hairs of cxcipulum multicellular, cells 14- 22 
x 14- 17 µm , inflated. 

Collection e:camined. Odoom. Odoomerveen. 17 Sept. 1987. Keizer 87167. 

This specimen has been named H. cupulifonnis on account of the white stipc. The micro
scopic characters seem to be identical with H. villosa. 

Otidea alutacca (Bres.) Massee 

Apothccia 15-40 mm broad and up to 30 mm high, irregularly cup-shaped, often more 
or less stalked, split at one side; excipulum pale brownish beige, alutaccous (Expo 063. 
but more greyish and somewhat paler or K. &W. 504), finely granulose; hymenium con
colorous or a little more reddish. 

Spores ( 12.0- )12.3-15.0(-15.5) x (5.7-)6.0-6.5(-7.0) µm , ellipsoid. smooth. usu
ally with two oil-drops, obliquely uniseriate. Asci 160-200 (or more) x 9.0-12.5 i1m. 
cylindrical; paraphyscs 2-3 µm thick, apical part slightly thicker, curved. sometimes 
slightly lobed. 

Collections examined. Plot Q32. 3 Oct. 1988. Keizer 88220: Plot Q83, 8 Sept. 1988. Keiler 88178. 

The specimens studied agree well with the plates in Boudicr ( 1905- 1910: pl. 327). 
Brcsadola ( 1927-1933: pl. 1228-2), Breitenbach & Kranzlin ( 1981 : pl. 60), Dennis ( 1978: 
pl. 88), but not so well with the illustration in Phillips (1981: 270), which looks like 0. 
co11ci1111a (Pers.) Sacc. on account of the yellow colour present in the excipulum. How
ever. the spores arc given as 12- 15 x 6-7 µm, which is in agreement with the spore-size 
given above for 0. alutacea. The spores of 0 . co11ci1111a as reported by Maas Geesteranu 
( 1967) arc smaller: 9.8- 11.8 x 5.4-5.8 µrn. 

Otidea bufonia (Pers.) Boud. 

Apothecia up to 40 mm broad and high, irregularly cup-shaped and deeply sp)it at one 
side, indistinctly stalked; cxcipulum dark brown (Expo H32 - 121), finely velvety: hymc-
nium darker than excipulum, blackish brown (J41 but darker). · 

Spores 13.4- 15.6 x 5.8-7.2(-7.9) µm,ellipsoid, smooth, with two oil-drops. oblique
ly uniseriate; asci 150-200 (or more) x 9- 12 µm, cylindrical; paraphyses 2-3 µm broad, 
apically enlarged up to 4 µm broad and slightly bent or straight. septate with cells of 15-
40 µm long. 

Collections examined. Plot F44. 8 Sept. 1988. Keizer 88177; Plot Q22. 13 Oct. 1988, Keizer 88358: 
Plot Q83. 10 Sept. 1986. Keiter 86138. 

Among the large, dark brown species of Otidea described in literature, two species arc 
found, one with large and one with smaller spores. Three names seem to be available for 
them: Otidea bufonia, 0. cochleata and 0. umbri11a. The description of Peziza w11bri11a in 
Persoon ( 180 I) is very short: "111ag11a cespitosa comorra umbri11a ". Boudier ( 1905-1910) 
and Brcsadola ( 1927- 1933) used the name 0. 11111bri11a for the small-spored taxon (spores 
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15- 16 x 7- 8 µm and 14.7- 17 x 6.5- 8 µm respectively). However, Dennis (1978) and 
Maas Geesteranus (1967) mentioned 0. 1m1bri11a as a (possible, Maas Geesteranus) syn
onym under the large-spored 0. cochleata (spores 16- 18 x 7-8 µm and 17.7- 20.7 x 
9.9 - 10.8 µm respectively). It is clear that Persoon's very briefly described P. umbrina 
variously has been interpreted and in the absence of authentic material better can be regard
ed as a 11ome11 dubium. The material found during the present study fits well with the 
small-spored species and is therefore called Otidea bufonia. 
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GYROPORUS AMMOPH ILUS, A NEW POISONOUS BOLETE 
FROM THE IBERIAN PENINSULA 

M.L. CASTRQ l & L. FREIRE2 

Gymp()n,s <m1mophiills. n por(Onous boletc occurring in Pintts woods on ~ ndy soi ls olong 
the western Atlantic co:ist of the lbcrinn Peninsula. originally published ns n vnricty of G. rn.<
rn11rm. is formally rai~ 10 the rank of species. The distinguishing chnro.c1crs of Gyroponis 
a11111mphil11s ore gi,·cn ag:iinM G. casrane11s (Bull.: Fr.) Qu4!1. The new specie~ causes severe 
!!3~lf0Cnteritis when consumed. 

Along 1hc A1lan1ic coast of 1hc lberian Peninsula a bolctc has frequently been collcc1ed that 
ini1ially has been identified as Gyropom s castaneus (Bul l.: Fr.) Qucl. However. nei1her 
the shape nor the colour of the pileus fi t well with the original description (Quelet, 1886), 
nor wi th later descriptions by modern authors such as Watling ( 1970). Grund & Harrison 
( 1976). M oser ( 1983), and Alessio ( 1984). M oreover, several habitual consumers of the 
edible Cyropom s castaneus suffered from strong and long-la,;ting ga 1rocntcriti (during 
6 to 8 days). some hours after they have ingcs1cd specimens of this unknown bolctc. 

A microscopic s1udy of a few specimens proved 1hat our collections were very similar 
to Gyropom s casta11e11s. After consulting Dr. Alessio. we decided therefore 10 publish our 
m:ucrial on the rank of variety as G. cc1sta11eus var. ammophilus (Castro & Freire, 1989). 

However. 1he analysi of a great number of additional samples, from different popula
tions and during several years, revealed that the shape and size of plcuro- and cheilocysti 
dia. as well as size of the spores differ significantly from those of Gyropom s casraneus. 
l\ l orcovcr. ammonia applied to the cap cuticle of our taxon produces a posi tive reaction 
(rcddi~h brown after 5 min.). in contras1 to Gyroporus casta11e11s which does not show 
any reaction wi th this rcagcns. Table I gives a comparison of the diagnos1ic characters of 
bmh ~pccics. 

The ecology of our taxon is constant as it has always been found along the A 1lan1ic 
coast on fixed dunes in association with Pi1111s spp., or. less frcqucn1ly with other trees 
and shrubs. such as Q11erc11.t .f11ber and Cist11s salviaefolius: on sandy soils with great 
lixi viaiion and basic pH (up to 9 in water). 

for all these reasons we propose here tha1 our material should be considered a species 
of it!> own right. different from Gyropom s cnsta. typical of 1he Atlantic-M editerranean 
n.:gion of the Iberian Peninsula. 

C yroporus ammophilus (Castro & Freire) Castro & Freire, comb. & stat. 110v. - Fig. I 

Ba~ionym. Gyropoms casra11r 11 , vnr. a111111nphi/11s M.L. Castro & L. Freire. Annlcs Jard. Bot. Madrid 
-15 C 19 9) 549 (:i~ 'amnphi/11s· ). 

11 Ocp Rccu~os N:i1ur:ii~ c Mcdio:imb,cnte. Umversidnde de Vigo. Apdo. 874. 36200. Vigo. Spain. 
11 Apdo. 1649. 36200.Vigo. Spain. 
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A 

B C 

Fig. I. Gyropoms (lmmophi/11s. A. Cuticle hyphnc: 8. cys1idia: C. bnsidio: D. spores: E. distribution 
mop. 



Casrro & Freire: Gyroporns ammophilus. spec. 1101', 

Table I. Comparison of the diagnostic characters of Gyrnprm,s cas1011e11s nnd G. a111111ophi/11s. 

Siem 

Tubes and pores 

Flesh 

Chemical reaction 

G. COS/Ollt!US G. ammophilus 

cinnamon to brown. salmon-colour to brown. 
up to 10 cm in diameter up to 15(-20) cm in dinmetcr 

brown. solid. then cavernous, salmon-colour, finally brown. solid 
finally hollow soon hollow 

white to straw-colour 

white or cream-colour. 
immutable 

cuticle NH 3 negative 

snlmon 10 straw-colour. 
becoming brown in young specimens 

salmon-colour to pinkish cream. 
finally bluish 

cuticle NH 3 positive. 
reddish brown in 5 min. 

125 

Pleuro- nnd chc1locyst.idia eapitate or lagcniform 
25 - 35 X 5- 8(- 11) µm 

capitate or lagcniform. sometime.~ mucronate 
25- )0 X 8-11 µm 

Spore~ 

Edibility 

llabitat 

8- 12(- 14) X 4..5- 6(- 7) µm 
Q= 1.7-2 

good 

broad-leaved forest. acid soil 

8.5-12 X 4-5.5(-6.5) µm 
Q = 2.1- 2.2 

toxic. causing severe gastroenteritis 

coniferous forest. basic sandy soi ls 

Cap up to 15(- 20) cm broad. salmon-colour in young specimens, Lhen brown with 
pink shades, dry, velvety in young specimens, glabrescent with age. Tubes 0.5 cm long, 
. almon or straw-colour. with concolorous pores, 3- 4 per mm. Stem up to 25 cm long 
and 2 cm thick, irregular and very thick, salmon-colour, turning purple when bruised in 
young specimens, stuffed at first. but soon becoming hollow. Flesh salmon-colour. no1 
changi ng colour in contact with air in younger stages. but changing to blue in mature spec
imens. Smell faint. Taste sweetish. 

Spores 8.5-12 x 4-5.5(-6.5) µm, Q = 2. 1- 2.2, ellipsoid. slightly thick-walled, 
s1raw-coloured in water. Basidia 28-35 x 10-15 µm, 4-sporcd. clamped. Cheilo- and 
plcurocystidia 25-30 x 8- 11 µm, clavate, sometimes mucronate or capi tatc. Clamp
connections present. 

Chemical reactions - Cuticle of cap turns brown red after 5 min. with ammonia. 
Habitat & Distribution - In coniferous or mixed coniferous/broad-leaved woods on 

sandy soil with basic pH. fonning cctomycorrhiza with Pi11us spp. and possibly al o with 
some Cistaceae (Cisms salviaefolius). Fagaceae (Q11erc11s s11ber) and Ericaceae (Erica 
pp .. Daboecia camabrica). Widely distributed along the Atlantic coast of the Tberian 

Peninsula, from the Ria de Arousa (Pontevedra, Spain) to the region of Setubal (Estre
madura. Portugal). 

Toxicity - Causing severe gastroenteritis which increases when consumed for the sec
ond time. 
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Holory11e. M.L. Castro & L. Freire. Nov. 1986. Pontevcdrn. Cangns do Mornzo. Dorm. Spain (LOU· 
fungi 5862). 

Other collec1io11s studied. PoRTUGAL: Estremadurn. Gambia. 13 Nov. 1991. Castro & Freire (LOU· 
fungi 5 I 50). - SPAIN: Pontcvedro. Vilanova de Arousn. 0 Terron. 19 Nov. 1983. Valdis-Bennejo (LOU
fungi 1019): idem. 14 Dec. 1984. Va/db-Bermejo (LOU-fungi 1009): Cangas. Cabo Home. 22 Oct. 
1983. Dil & GrufHJ Micol. Porriflo (LOU-fungi 1010). 
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NOTULAE AD FLORAM AGARIC INAM NEERLANDICAM - xxm 
Ps ilocybe and Pholiota 

MACHIEL E. NOORDELOOS 

R1Jkshcrbanum/ Honus 801:inicus. P.O. Box 9514. 2300 RA Leiden. The 'eLherlonds 

While preparing the Strophariaccac for the Flora agaricina nccrlandica, vol. 4 , and the 
new edition of the 'Standaardlijst van Ncderlandse Macrofungi' (Arnolds et al. , 1995). 
the author decided to accept the generic concepts within the family as conceived by 
1\ . H. Smith ( 1979) and Kilhner ( 1980) resulting in two genera: Psiloeybe (comprising the 
genera Psilocybe s.str., Stropharia, Hypholoma or Naematoloma, and M ela110 1us), and 
Pholiow. TI1is made the following new combinations and new taxa necessary. 

Psilocybc subg. Hypholoma (f,r.) oordel. , comb. & stat. 110v. 

Rn~ionym: Agnricu.t tribus Hyplwfnma Fr .• Sys!. mycol. I ( 1821 ) 11. 

Psilocybc subg. Melanotus (Pat.) Noordcl.. comb. & s ta t . 110v. 

13asionym: Melanotus Pai.. Ess. mxon. Hymcnomyc. ( 1900) 175. 

Psilocybc subg. Stcr coph ila Romagn. ex Noordcl., subg. 110v. 

Stercnphila Romagn .• Rev. mycol. I ( 1936) 36 (nom. nud .. no Latin diagn.). 

8nsid1011101a cum velo glutinoso sporis grnndis. - Species typica: P. semigfobota (Barsch: Fr.) 
Noordcl. 

13a~idiomata with glutinous veil and very large spores. 

l's ilocybe subg. Stropha ria (Fr.) Noordel. , comb. & stat. 110v. 

Oa<ionym: J\garicus subg. Stropliaria Fr .. Summa Veget. 2 ( 1849) 295. 

Psilocybc subg. Stropholoma (Sing.) Noordel., comb. & stat. 110v. 

Basionym: Nemotofomo seer. Stroplioloma Sing .• Sydowia 2 (1948) 36. 

Ps ilocybe sect. Fascicularcs (Fr.) Noordcl. , comb. & stat. 110v. 

13asionym: Agaric11s seer. Fasciculares Fr .• Monogr. Hymcnomyc. Succiac I ( 1857) 415. 

Ps ilocybc sect. Psilocyboides (S ing.) Noordcl., comb. 110v. 

Bosionym: Nemaroloma seer. Psilacyboides Sing .. Sydowin 2 ( 19-18) 36. 



128 PERSOONIA - Vol. 16. Port I, 1995 

Pholiota subg. Sordidae (Sing.) Noordel., comb. & stat. 110v. 
Basionym: Pholiora sect. Sordidat Sing .. Sydowio 15 (1961) 79. 

Psilocybe aeruginosa (Curtis: Fr.) Noordcl., comb. 110v. 

Bosionym: Agaricus aeruginosus Cunis. Cal. pl. London 2 ( 1774) pl . 309. 

Psilocybe albonitens (Fr.) Noordel. , comb. nov. 
Basionym: Agaricus albonirens Fr . Monogr. I lymcnomyc. Succiac I ( 1857) 415. 

Psilocybe aurantiaca (Cooke) Noordcl.. comb. 110v. 
Basionym: Agaric11s sq11amosus forma 011ramioca Cooke. Handb. Brit. Fungi 2 (1883- 1891) 199. 

Psilocybc caerulea (Kreisel) Noordcl., comb. nov. 

13osionym: Stropharia c<nrole11 Kreisel. Beih. Sydowia 8 (1980.' 1979') 229. 

Psilocybc capnoides (Fr.) Noordel., comb. 110v. 
Basionym: Agark11s capnoides Fr .. Sysl. mycol. I (1821) 289. 

Psilocybe coronillo (Bull.: Fr.) Noordel., comb. 110v. 

Oasionym: Agaricus corcmilla Bull .. Hist. Chomp. Fr. 2 (1812) 633. 

Psilocybe ericaeoides (P. D. Orton) Noordel.. comb. 110v. 
Basionym: Hyphnloma ericaeoides P.O. Orton. Trans. Brit mycol. Soc. 43 (1960) 273. 

Psilocybe fasciculare (Huds.: Fr.) oordcl., comb. nov. 
Basionym: Agaricusfoscici,/ore lluds., Fl. angl. 2 (1778) 615. 

Ps ilocybe fnscicu lare var. pusilla (J. Lange) Noordel .. comb. 110v. 
Basionym: llyplwlomafascic11lare var. pusil/a J. Lange. Dansk bot. Ark. 4 (4) (1923) 40. 

Psilocybc halophila (Pacioni) Noordel., comb. nov. 

Basionym: Srropharia holophila Pocioni. Trans. Br. mycol. Soc. 91 (1988) 579. 

Psilocybe horizontalis (Bull.) Vellinga & Noordcl., comb. 110v. 

Basionym: Agorictlf ltnrivmralis Bull .. Hist Chomp. Fr. 2 ( 1812) 573. 

Psilocybe hornemanii (Fr.) Noordel., comb. 110v. 

Basionym: Agoric11s homemnnii Fr .. Observ. rnycol. 2 (1818) 13. 

Psilocybe inuncta (Fr.) Noordel.. comb. 110v. 

Basionym: Agoric11s i1111nc111s Fr .. Elench. fung. I ( 1828) 40. 



Noordcloos: Notulae ad jloram agaricinam - XX/// 129 

Psilocybe laeticolor (F. H. Moeller) Noordel., comb. 110v. 
B:isionym: Naematoloma laeticolor F. H. Mocllct, Fung. Facrocs I ( 1945) 192. 

Psilocybe laterit ia (Schacff.: Fr.) Noordcl., comb. nov. 
Basionym: Agaricus lateritius Schaccr .. Fung. Bavariae 4 ( 1774) 22. 

Ps ilocybe magnivelaris (Peck in Harriman) Noordcl., comb. 110v. 
B:isionym: Stropharia mag11ivelaris Peck in Harriman. Alaska Series ( 1904) 44. 

Psilocybe marginata (Pers.: Fr.) Noordel. comb. nov. 
Basionym: Agaric11s marginaws Pers .. Observ. mycol. I (1821) 11. 

Psilocybe melanospcrma (Bull. ex Pers.: Fr.) Noordel. 
Ba~ionym: Agaric11s melanosperm11s Bull .. Hist. Champ. Fr. (1792) pl. 540. fig. 2. 

Psilocybc pbilipsii (B. & Br.) Vellinga & Noordel., comb. nov. 
Basionym: Agaricus philipsii 8 . & Br .. Ann. Mag. nal. Hist. 17 (1878) 21. 

Ps ilocybc pscudocyanea (Desm.: Fr.) Noordel., comb. nov. 
Ba~ionym: Agaric11s pse11docyaneus Dcsm., Cai. pl. omiscs botanogr. Belgique ( 1823) 22. 

Psilocybe radicosum (J . Lange) Noordel., comb. nov. 
Basionym: Hypholoma radicosum J. Lange. Dansk bo1. Ark. 4 (4) (1923) 39. 

Psilocybe rugosoannulata (Farlow ex Murrill) Noordel. , comb. nov. 
Basionym: Stropharia rogosoannu/ara (Farlow ex) Murrill, Mycologia 14 (1922) 139. 

Psilocybe semiglobata (Balsch: Fr.) Noordcl., comb. 110v. 
Basionym: Agaricus semiglobarus Batsch. Elcnch. Fung. Contin. 1 (1783) 14 I. fig. I 10. 

Psilocybe squamulosa (Massee) Noordel., comb. nov. 
Basionym: Stropharia aer11gi11osa var. squam11/osa Massee. Trans. Br. mycot. Soc. I ( 1897) 73. 

Ps ilocybc xanthocephala (P.O. Orton) Noordel., comb. nov. 
Basionym: Hypholoma xanrhocephalum P. D. Onon. Notes R. bot. Gdn. Edinb. 41 ( 1984) 586. 
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NEW NA MES IN PHOMA 

G. H. BOEREMA'. J. DE GRUYTER2 & M.E. NOORDELOOS3 

The names of two species of Phomo. discussed in our recent papers (de Gruyter & Noor
dcloos. 1992 and Noordeloos et nl .. 1993) appeared 10 be illegitimnte as later homonyms 
(Art. 64). Therefore the following new names are proposed as avowed substi tutes. 

Phoma andigcna Turkensteen. 110 111. 110v. 

- PJwma cmdina Turkenstccn. Fitopatologia 13 (1978) 67: not Phoma 011di110 Saeeardo & Sydow. 
Annis mycol. 2 ( 1904) 170. 

Phoma opuntiae Boercma, de Gruyter & Noordcloos. ,rom. ,rov. 

• Phnmn opw11iicolo Bocrcma. de Gruyter & Noordcloos in de Gruyter & Noordeloos, Persoonia 15 
( I) ( 1992) 77 (as 'opumicoln'): not Phomo op11111iicolo Spega1.1.ini. An. Mus. nae. Hist. nat. B. Aires 6 
(= Il a. 3) (Fg. Arg. novi v. crit.) ( 1899) 316. [There exists a Phomo opu111ioe Ellis in Saker. Bull. S. Calif. 
Acad. 4 (1905) 57. but this is a nomcn nudum and therefore has no nomenclatural standing as for as 
priori ty and homonymy is concerned.) 
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phology. pnthology and cullurol charnc1cris1ics. Mycological Research 97 ( I I): 1343- 1350. 
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BOOKS RECEIVED BY THE RJJKSHERBARIUM LIBRARY 

T. E. J3randrud. H. Lindstrom, H. Marklund, J. Melot & S. Muskos. Cortinarius Flora 
Phorographica, Vol. 3. (Cortinarius HB Svamp Konsult, Matfors, Sweden. 1994.) 
Pp. 37. 60 col. pis. Price: approx. OM 120 excl. postage. 

The third volume of this Flora presents another set of 60 coloured plates and descriptions 
or Cor1i11arius in Europe. The text part contains an update taxonomic arrangement of the 
plmcs. Errata and addenda to vol. I and 2, references to literature, a glossary of terms, and a 
rather extensive parts devoted to nomenclature and typification of species and subspecific 
taxa as well as a reevaluation of sectional names. New taxa are validly published in an ap
pendix. followed by references and an index to all three volumes. It is very satisfactory to 
sec that the present series continues, and is able to maintain its very high standard. 

M.J. Carlile & S.C. Watkinson. The Fungi. (Hartcourt Brace Academic Press, Sidcup, 
Kent, UK. 1994.) Pp. 482, numerous illus t. Price:£ 24.95. 

The authors present wiLh this textbook an overview of mycology for students and re
searchers. After an introduction. the authors give a concise overview of fungal diversity, 
in which they stick to a rather conservative classification of fungi, including also the cel
lular and plasmodial slime moulds. which, according to recent insights, better can be re
garded as separate phyla or classes in the kingdom of protoctista. Further chapters are 
devoted to fungal cells and vegetative growth, spore dormancy and dispersal, genetic var
iation and evolution, saprotrophs and ecosystems, parasites and mutualistic symbionts, 
fungi and biotechnology. Each chapter contains classified references. rn an appendage the 
classification of the fungal kingdom is given. 

R. Courtecuisse & B. Ouhem. les Cliampig11011s de France. Guide encyclopedique. (Eclcc-
1i . 1994.) Pp. 448, 160 col. pis. Price: Ffr. 179 (pocket size), Ffr. 299 (A4 size). 

This field guide is available in two different sizes: a pocket ediLion, that is handy to take 
into the field, and a large-sized edition, suitable for the library. All together 175 1 species 
have been depicted on 160 coloured plates, mainly higher basidiomycctes (Agaricales and 
Ga tromycctcs) and a few Aphyllophorales (30 spp.) and Ascomycetes (46 spp.). The 
illustrations arc of high standard, and in many cases fai rly representative for lhe species. 
One of the very good facets of this book is the relative completeness in many genera. For 
example. 164 species of Russula have been depicted, 100 lacrarius-species, 62 Hygro
cybe-specics etc. The species descriptions are short, and contain only the characteristic 
m:icroscopical features. Distribution data arc given, as well as the red-list status of many 
species. The book also contains chapters on mycology, the system used, and extensive 
keys. in which not only the depicted species arc Lrcated, but in addi tion some 1300 other 
taxa. so the total number of species treated is around 3000. Unfortunately the keys use 
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macroscopical characters only, which inevitably makes identification difficul t. if not im
possible in many cases, and additional literature must be con ultcd. The species concept 
tends 10 be rather narrow, and in some cases several species arc keyed out and depicted 
that according to recent monographs belong to one and the same taxon. Despite these 
small shon comings, this field guide will prove to be one of the best avail able in the 
French language. 

J. Ginn & M . N. L. Lefebvre. lig11icolo11s Corticioid Fungi ( Basidiomycora) of Norri, 
America. Systematics, Distrib111io11, and Ecology. Mycological Memoir no. 19. (APS 
Press, St. Paul. USA. 1993.) Pp. 247. Price: US$ 58.-. 

This publication offers an extensi ve checkl ist of all conicioid fungi known from Nonh 
America listed in alphabetical order according to genera. The nomenclature has been 
based on recent monographs. For each entry the accepted name is given, followed by the 
basionym, synonyms, distribution, hosts. ecology, culture chamcteristics and references. 
The introductory contains a table listing genera, families, and orders used in this work. 
With a remark from the authors that it still is an unstable system, due 10 continuing re
search in this fairly heterogeneous group of fungi. The list of references contains 659 
entries. Two indexes, a genus species index and species index facilitate the use of this 
book. that is an indispensable reference guide for all workers in the group of fungi con
cerned. 

G.S. de Hoog & J. Guarro (Eds.). Atlas of clinicalfimgi. (Centraalburcau voor Schimmcl
cultures, P.O. Box 273, 3740 AG Baam, The Netherlands & Faculty of Medicine. 
University at Rovira i Virgili , Reus, Spain. 1995.) Pp. 720, numerous line-drawings 
and black-and-whice photographs. Price: c. on. 120.- excl. postage and handling. 

The Atlas of clinical fungi is the result of a close cooperation between the Ccntraalburcau 
voor Schimmclcultures at Baam, the Netherlands and the Medical Faculty of the Univer
sity at Rovira i Virgili. Reus, Spain. It treats over 120 pathogenic fungi and 190 oppor
tunistic fungi, including species causing animal mycoses. All taxa arc described and illus
trated with line-drawings and light and electron microscopic photographs. References 10 

taxonomic and clinical literature is made and keys are provided to such groups as black 
yeasts. coelomycctes and pathogenic species of Aspergillus, Fusariwn, Pe11icilli11m. and 
other genera. In addition, the atlas contains chapters on techniques of isolation. culture. 
and identification, and forms as such a complete manual for medical and veterinary fungi . 
It is highly recommended for all workers in these fields, as well as for teaching purpo c . 
Order forms are available at the CBS. 

S. Isaac, J.C. Frankland. R. Watling & A.J.S. Whalley (Eds.). Aspects of tropical 
mycology. (Cambridge University Press. 1993.) Pp. 324. numerous line-drawings. 
maps and black-and-white photographs. Price:£ 50.- (USS 89.95). 

TI1is publication contains the proceedings of a symposium held by the British Mycological 
Society at the University of L iverpool, April 1992. It is opened by an address by Prof. 
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E.J . 11. Corner. cnlitled ''I am part of what I have met", which is a most interesting intro
duc1ion for the rest of the book, which brings together all major groups of fungi in 1he 
trnpics. coveri ng topics l ike ecology, taxonomy, experimental mycology, and industrial 
mycology. The bundle offers therefore a very important resume of research done in the 
tropics. and will certainly stimulate those interested in this aspect of mycology. 

W. JUlich (Ed.). Colour atlas of Micromycetes, consignmem one. (Gustav Fischer Ver
lag. Stuttgart. Jena, New York. 1994.) Pp. 53, 112 col. pis. Price: OM 110. - (by con
tinuation order on the whole series only). 

l11is new series aims to give in the fonn of a loose-leaf edition in annual consignments of 
I 00 pp. and 60 coloured plates a reference work for 'Micromycetcs'. As such it claims to fill 
a gap in literature, since identification keys for this group of fungi arc said 10 be widely 
available, but photographic illustrations of many truca are seemingly lacking. This first part 
is devoted 10 a number of taxa in Myxomycetes, here considered to belong to the Micro
mycetcs. which is disputable. The photographs are generally of good quality. Although in 
brackets the maker of the photographs is indicated, the edi tor fails 10 indicate reference 10 

de ·cription , material and literature, which makes the work less valuable than it claims to 
he. To the opinion of the reviewer, this kind of atlases only can be really valuable if the 
i llustrations should refer to original descriptions and herbarium material cq. cultures, de
posited in an official and accessible herbarium or culture collection. As such. the cxccllem 
publication of Neubert et al.. 1993. discussed in Pcrsoonia 15 (4) offers a much better re
ference book for M yxomycctes. combining excellent photography with keys, descriptions 
and references. 

P. 11. Kcldcnnan. PMaso/zwammen van Zuid-limburg, Nederland. l epiota s. I. excl. 
M(l(:rolepiota. (Publicatieburcau Natuurhistorisch Genootschap van Zuid-Limburg, 
Grocnstraat 106, 6074 EL Melick, The Netherlands. 1994.) Pp. 207, numerous l ine
drawings. Price: on. 80.- incl. postage. 

Mr Kelderman is an esteemed amateur mycologist, who is mainly working in the area of 
South Limburg. a region rich in Lcpiotaecou fungi which grow in the sun-lit thcrmophil 
ous forests on calcareous loam present i n the area. Also the mining activities in the area 
created wa le-heaps, which are now abandoned and partly covered wi th scaucred trees, 
which provide habitats for rare species of lepiota s. I. After Lhe introductory chapters on 
1he habitats and the methods used, 61 species, 6 varieties and I fonna arc treated in the 
genera Lepiow, Mela11op/ryl/11m, Cystolepiota, Sericeomyces, le11cocopri1ws and leuco
agarirns. All taxa arc described in the fonn of lengthy descriptions and elaborate drawings 
of basidiocarps and relevant microscopical structures. Data arc also given on ecology, 
di. trihution. and phcnology. All species arc keyed out in dichotomic keys, and at the end 
of the hook distribuLion maps arc given, a list of references, an<l an index to all treated 
taxa. The book is printed on recycled paper, which unfortunately lead 10 a poor repro
duction of the beauti fully designed illustrations. II is bound in hard-cover of good quality. 
De:,,pitc the Dutch language used. this book of high quality will certainly find its way in 
Europe to all (amateur) mycologists interested in this group of toadstools. 
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U. Kirschbaum & V. Wirth. Fleclrten erke1111e11- luftgiite bestimme11. (Eugen Ulmer Ver-
lag. S1uugart. 1995.) Pp. 128, 74 col. figs., line-drawings and rnbles. Price: OM 19.80. 

This guide to lichens is in fact an identification tool, with which the user is able to identify 
the epiphytic lichens used as bioindicators for mapping programs to estimate the degree of 
air pollution in certain areas. The booklet gives, after an introduction. chapters on the biol
ogy of lichens. methods for mapping lichens. collecting and identifying lichen • followed 
by identification keys and an descriptive pan with very beautiful photographs of all taxa 
treated with descriptions and notes on ecology and sen ibility for certain agents in the air. 
The book concludes with tables giving the colour reactions of all treated species with s tan
dard reagents. 

M. Moser & W. Jiilich. Farbarlas der Basidiomycete11. Colo11r Atlas of Basidiomycetes. 
lief 12. (Gustav Fischer Verlag, Stuttgart & New York. 1994.) Pp. 195, 60 pis. Price: 
OM. 92.-. 

The twelfth issue of this loose-leaf atlas contains figures in colour of the genera Poly
por11s, Boletus. Chroogomplr11s, Gomphidius, Hygrophoropsis, leccimm,. Tylopilus, 
Agaric11s, Armillaria, Arrlrenia, Camaroplryllopsis, Camaropl1yll11s, Campanella, Cata
tlrelasma, Clitocybe, Clitopi/11s, Co11ocybe, Copri1111S, Corti11arius, Echi11oderma, £1110-

loma, Fayodia. Haasiella, Hebeloma. Hygrocybe. Hygroplrorus. lnocybe, Kuelrnero
myces, laccaria, lacl111ella. lepiota, leista, leucoagaricus. limacella. lyoplryllmn, 
Macrolepiota, Marasmius, Mycena, lactarius, Macowanires, and R11ss11la. The photo
graphs are. as in all former issues of this rather useful series, of variable quality. some 
being very good, others rather poor. 

R. Walleyn & J. Rammeloo. Tire poisonous and usefulfimgi of Africa sowh of tire Saha
ra. (Scripta BoLanica Belgica I 0. 1994.) (National Botanic Garden of Belgium, Domein 
van Bouchout, B- 1860 Meise.) Pp. 56. Price: BEF370 postpaid. 

This booklet is a compilation of literature on the toxicity. edibility. and miscellaneous uses 
by indigenous people. of 1he macrofungi in Africa south of the Sahara. As such it serves 
as a reference book and stimulant towards a beuer knowledge of poisonous African spe
cies and e thnomycology. Recommendations arc given for futu re research, particularly 
considering the need of good revisions of important genera. The book contains two main 
parts. one treating the poisonous fungi. the second one useful fungi. including food, medic
inal and relitious purposes. 

A. Zuccherelli. f Funglri de lie Pinete delle w ne medi11erra11ee. (A. Longo. P. 0. Box 431. 
48100 Ravenna, Italy. 1994.) Pp. 377. 500 col. pis. Price: LIT 38,000. 

This book. in the size of a field guide. offers an extensive source of information on the 
higher fungi that have been collected by the author and his collaborators during a ten-years 
period in the coastal pine forests of the Adriatic Sea near Ravenna. 500 species have been 
depicted in colour photographs of high quality. provided with shon descriptions. all in 
Italian language. Many interesting Mediterranean taxa can be found in this book. which 
will therefore be of interest not only for those people living in the area, but also as a refer
ence book for all mycologists interested in this group of fungi. 
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