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Foreword

Systematics is a scientific discipline in its own right and with its own aims, but it also has a service function in and outside biology. This
'useful' side of plant systematics is especially visible in Floras, the part of its output that catches most of the limelight. A Flora makes il

possible to identify and name a specimen and the name so found gives the user access to all the information that has ever beer
published about the species in hand and about the higher taxa to which it belongs. The more elaborate Floras, like the present one, give
much more than only the name and also compile a larger or smaller part of the non-systematic data about the species.

The Rijksherbarium is and has been involved in several Flora projects and the present book is the first volume of one of the more
ambitious projects. It is true that the Netherlands are only a dot on the map of the world but the group involved, the Agaricales, is large
More important is that the present state of knowledge requires that a large amount of original scientific research must be done in writinj
this Flora.

World-embracing or even continent-embracing monographs of agaric genera, often large and widely distributed, are rare
Systematic agaricology is in an intermediate phase, where the production of regional taxonomic revisions of genera and families mus
have attention and priority. This Flora has 'neerlandica' in its title but the authors know and study specimens and literature from a mud
wider region. This will make the semi-monographic and fully illustrated Flora agaricina neerlandica a series of regional importance
useful in a larger part of Europe than suggested by its name.

The number of professional students of systematic mycology is small in the Netherlands, as in most countries. The decision that tb
Rijksherbarium would involve itself in this Flora project was, consequently, not easily taken. We trust that future financial and persona
conditions will be such that the work at this project which we consider part of our scientific duty can be continued.

I hope that the Flora agaricina neerlandica will play the directive role in European mycology that editors and authors have i
mind.

C. Kalkman
Director of the Rijksherbarium, Leiden
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CHAPTER 1

Introduction

C. BAS

Wlzat preceded

In the Netherlands the study of agarics and boleti does not glory
in a rich historical tradition (Liitjeharms 1933). It is true that
already in 1564 the Dutch medical doctor Hadrianus Junius
published what was probably the first independent work com­
pletely dedicated to a fungus, but that was a gastromycete, viz.
the present Phallus hadriani. It is also true that what was pro­
bably the first monograph on fungi was published in 1601 at
Leiden by C.Clusius, but it was based on material observed and
collected in Hungary.

In the 16th and 17th centuries, several famous botanists such
as R.Dodoens (Dodonaeus), Clusius and M.de Lobel (Lobelius)
included in their publications a few records of fungi found in the
Netherlands (then still including the southern Netherlands =
present Belgium), but the only agaric mentioned is 'Agaricus
campestris': The very remarkable 'Theatrum Fungorum ' by
Fvan Sterbeeck (1675) is the first mycological book in the Dutch
language. In this work several agarics are described and depicted
(often with illustrations drawn after those published earlier by
Clusius), but nearly all localities mentioned are situated in
present-day Belgium.

J.Commelin in his Catalogus Plantarurn indigenarum Hollan­
diae (1683) recorded 18 species, including seven agarics, from
the present province Noord-Holland. More or less recognizable
are: again Agaricus campestris along with Lactarius piperatus,
Macrolepiota procera, Coprinus micaceus, Hypholoma fascicu­
tare, and Kuehneromyces mutabilis. In 1687 P.Hennarmus in a
catalogue of the Leiden Botanical Gardens added what is pro­
bably Calocybe gambosa to this list, so that by about 1700
altogether less than ten of the agarics now known to occur in the
Netherlands had been recognizably recorded in literature.

In the 18th century, several fungi were reported to be indige­
nous, again in catalogues of the Leiden Botanical Garden, e.g. by
H.Boerhaave (1720) who enumerated 61 species of which about
25 were agarics and by A.von Royen (1740) who added others to
the list.

Linnaeus who worked in the Netherlands from 1735 to 1738
mentioned a few Dutch fungi in his 'Hortus Cliffortianus' (1737)
including the first record ofClathrus ruber from the Netherlands,
but no agarics. In this period agarics were generally in the
minority among the fungi reported. Moreover they are often
difficult to recognize because of very short diagnoses.

In the middle of the 18th century, local floras started to appear
such as D.de Gorier's 'Flora Gclro-Zutphanica' (1745) and Mce­
se's 'Flora frisica' (1760). In these works, a few agarics and

boleti are often mentioned, sometimes with detailed data on th.
localities where they were found. Species concepts were most 1:
wide and vague, as often demonstrated by the references t<
earlier authors. Such local floras continued to appear until late II
the following century. The gradually increasing knowledge of th.
larger fungi was exemplified among others by N.Mulder (1818
in his 'Elenchus Plantarum quae prope Urbam Leiden nascun
tur', which included about 30 species of agarics and boleti witl
rather exact indications of localities where some of them still car
be found. Mulder was probably the first Dutch mycologist te
relate his findings to Persoon's 'Synopsis' (1801).

Until the middle of the 19th century, reports on fungi found ir
the Netherlands were mainly by-products of floristic activities 0

phanerogamists. This changed with the publication of FDozy &
J.H.Molkenboer of the three parts of their 'Bijdrage tot de Flor.
Cryptogamica van Nederland' (1844-1846) in which, together
with other cryptogams, circa 650 species of fungi are recordec
including about 100 agarics and boleti. Dozy & Molkenboei
actively promoted the study of cryptogams in the Netherlands
and succeeded in getting support from a group of very industrious
collectors such as R.B.van den Bosch, L.H.Buse, FWvan Eeden:
J.Hartsen, and T'Spree. Their mycological records were based or
herbarium material that at least in part is still preserved at the
Rijksherbarium, Leiden. When Dozy & Molkenboer published
their 'Prodromus Florae Batavae' ill which they treated the
agarics and boleti in volume 2, part 3 (1858), the number 01
species listed for the Netherlands had increased to nearly 300.
After the death of Dozy the work of the two partners was taken
over by C.AJ.A.Oudemans & G.D.Westendorp who published
the second half of the fungi in volume 2 part 4 (1866) of the
'Prodromus' .

In 1800 the publication of a large botanical iconography with
the title 'Flora Batava' was started. The first two plates of agarics
appeared irt volumes 7 and 8 (1836, 1844). From volume 10
onwards, plates of agarics and boleti were regularly included.
The 28th and last volume appeared irt 1934 and by that time
nearly 350 species of agarics and boleti had been illustrated.

Apparently the 'Flora Batava' was not widely distributed and
therefore failed to become a means of communication among
mycologists and the mycological plates are only rarely cited. This
failure occurred despite the fact that the rather extensive descrip­
tions and notes accompanying the plates are bilingual, viz. in
Dutch and French.

C.AJ.A.Oudem:ms (1825-1906) was the man who dominated
Dutch mycology in the second half of the 19th century. Soon after
the completion of the 'Prodromus' he started to publish addi-
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tionallists and comments on earlier observations in his 'Mate­
riaux pour la flore mycologique de la Neerlande' (Part 1 in 1867,
part 2 in 1873) and a series of publications initially (parts 1-10,
1872-1885) entitled 'Aanwinsten voor de flora mycologica van
Nederland' and later (part 11-20,1886-1904) 'Contributions ala
flore mycologique des Pays-Bas '. These contributions covered
macro- as well as micromycetes and myxomycetes.

Oudernans' mycofloristic activities finally culminated in his
'Revision des champignons tant superieurs qu'inferieurs trouves
jusqu'a ce jour dans Ies Pays-Bas', volume 1 (1892) and volume
2 (1897), the one and only original mycological flora of the
Netherlands ever published. This work comprises descriptive
keys and for each species references to descriptions and illustra­
tions in the literature, data on habitat, time of fructification, and
geographical distribution in the Netherlands, occasionally fol­
lowed by a shorter or longer discussion. As for the recognition of
agarics and boleti, with few exceptions, only macroscopical
characters were utilized, Oudemans' species concepts were in
many cases vague and not very reliable. He included circa 625
species of agarics and boleti, but the value of this work is now
mainly historical. Much of the material studied by Oudemans is
still available in his herbarium at present housed in the Rijksher­
barium, Leiden.

In his 'Catalogue raisonne ... ', printed in 1904, Oudemans
enumerated all fungi up to that time found in the Netherlands
with a restricted synonymy and references to earlier records and
descriptions in literature. Nearly 700 agarics and boleti are ad­
mitted to this list. Oudemans ' work was made accessible to the
amateur mycologist in a pocket-flora by Miss C.E.Destree
(1901). A flora compiled from different sources by 1. Ruys
followed in 1909. It is now difficult to estimate how great the
influence of these two floras was in comparison to foreign floras
such as those of Costantin & Dufour (1891 and later editions) and

.somewhat later A.Ricken's 'Blatterpilze ' (1910-1915).
In the surge of the great revival of general interest in natural

history at the beginning of the 20th century, the 'Nederlandse
Mycologische Vereniging' (N.M.V) was founded in 1908. This
provided a great stimulus for the study of macrofungi, among
which the agarics and boleti attracted and still attract most
attention. In 1910 the N.M.V decided to initiate a mycological
herbarium and found the Rijksherbarium, Leiden, willing to
accommodate this collection, for which the N.M.V appointed a
conservator in 1912, thus introducing mycological research at the
Rijksherbarium. In 1922 that institute was able to offer the then
conservator Miss C.Cool a permanent position on its staff.

Although the N.M.V usually had no more than between 300
and 500 members, its activities have been of paramount impor­
tance for the development of the knowledge of the Dutch agarics
and boleti. In this society amateur and professional mycologists
have always worked closely together and with mutual benefit
explored the macromycete flora of the Netherlands. Some of its
non-professional members have gained a solid international
reputation in the field of agaricology e.g. H.S.C.Huijsman,
A.F.M.Reijnders, and more recently, E.Kits van Waveren.

Much mycological information is available in the several
journals of the N.M. V, initially from 1914 to 1952 in the 'Mede­
deelingen van de Ncderlandsche Mycologische Vereeniging',
from 1929 onwards also in 'Fungus', later in 1959 taken over by

the Rijksherbarium and continued under the name 'Persoonia',
and from 1954 onwards in 'Coolia'.

From the early days of the N.M.V, there was an urge to publish
a new fungus flora but it never came to fruition. Preliminary
results towards this undertaking were K.Boedijn's relatively
unknown publication on Inocybe (1925) and AJ.P.Oort's better
known study on Mycena in the Netherlands (1928).

At the beginning of the fifties, there was still only a single
mycological conservator at the Rijksherbarium, a position then
held by R.A.Maas Geesteranus, who divided his interest between
fungi and lichens. He succeeded in convincing the then director
HJ.Lam that the time had come to establish at the Rijksherba­
rium a centre of taxonomic research on macrofungi. Successively
then were appointed C.Bas for the Agaricales, M.A. Donk for the
Aphyllophorales and J.van Brumrnelen for the Ascomycetes.

At the end of the forties, Maas Geesteranus had started to build
up a modem herbarium of dried fungi with accompanying
descriptive notes for the taxa with fleshy fruit-bodies. In later
years, collecting increased considerably through the activities of
the new staff-members, the students they coached, and a growing
number of increasingly skillful amateurs who were willing and
able to buy mycological books and a good microscope.

Simultaneously a number of important private mycological
herbaria came into being, together containing tens of thousands
of annotated collections, e.g. the herbaria of Huijsman, Kits van
Waveren, Reijnders, F. & G.Tjallingii, and others, of which the
first two have been presented to the Rijksherbarium and others
probably will follow.

In the sixties, Ll.Barkman at the Biological Station at Wijster
(prov. Drenthe) started the systematic analysis of the macro­
mycete flora of well-defined plant communities, and under his
influence, that institute became a noted centre of mycocoenologi­
cal research. Its staff members made important contributions tc
mycotaxonomic and -floristic knowledge in the Netherlands.
meanwhile building up an interesting mycological herbarium.

At the end of the seventies, the feeling developed that all the
knowledge of and information on agarics and boleti in the Ne­
therlands and adjacent countries accumulated particularly during
the preceding thirty years should be brought together in a mod
em, critical standard flora. This flora should offer extensive
completely mutually comparable descriptions and line drawing:
of the habit and the most important microscopical characters 0

all the species of agarics and boleti found or to be expected in th:
Netherlands and should be based on original observations. Addi
tional arguments for publishing such a flora were the lack of :
recent similar one for surrounding countries (although the con
cept of the British Fungus Flora comes close except for lack 0

illustrations) and the availability of a number of potential eo
operators specialized in the taxonomy of agarics.

Once the so-called Flora agaricina neerlandica project ha,
been formulated, considerable support was obtained through th
Foundation for Fundamental Biological Research (BION) fror
the Netherlands' Organization for the Advancement of Pur
Research (ZWO) and through the Rijksherbarium from the Uni
versity of Leiden.

Producing the Flora agaricina neerlandica turned out to b
much more difficult and time-consuming than expected and th
original schedule of publication had to be abandoned complete):



So much the greater, however, is the pleasure of introducing here
its first volume.

What is expected to follow

Publication of the Flora agaricina neerlandica is planned now in
circa 10 volumes, each treating 150 to 200 species. Volume 2 (in
preparation) will contain Pleurotaceae, Pluteaceae, and Tricholo­
mataceae tribus Hygrophoreae. Volumes 3 and 4 will present the
rest of the Tricholomataceae, but a few genera of this family have
still to be worked up. Thanks to continuing support from the
Rijksherbarium and from voluntary collaborators, work on the
families to be treated in further volumes is in progress and the
studies of several smaller and larger genera have been com­
pleted.
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CHAPTER 2

The Netherlands as an enviromnent for agarics and boleti

EEF ARNOLDS

1. I;\lTRODUCTIO~

The flora of a region can only be understood against the
background of the dominant environmental factors. The main
factors determining the composition of the mycoflora are cli­
mate, soil and human influence. These terms in fact relate to
complexes of chemical and physical, interacting processes that
find expression in a pattern of biogeocoenoses. The most impor­
tant and most prominent part of these biogeocoenoses is formed
by the primary producers, i.e. the plant communities. Decompos­
ing and symbiotic organisms like agarics are either directly or
indirectly dependent on the plant communities. Historical factors
are very important for the explanation of the flora of flowering
plants, but probably much less important for fungi since their
dispersal capacity is much greater.

In this chapter the climate, soil and human influence in the
Netherlands will be briefly reviewed. The resulting distribution
patterns of agarics will be described and discussed. The more
important plant communities will be treated in relation to the
composition of their mycocoenoses.

2. TOPOGRAPHY

The Netherlands, except for the extreme southeast (S.Limburg),
form part of the Lower Rhine lowland. The country is situated
between 50° 45' and 53° 30' N.L. and 3° 20' and 7° 1 E.L. The
surface amounts to ± 34,000 km-, The more important regions,
rivers, islands and towns are indicated in Figure 1.

The coastline is in most places marked by sand dunes up to 56
metres high. Behind the dune ridges, areas are found situated
below sea level, called 'polders'. Generally speaking an altitu­
dinal gradient exists from the northwest to the southeast where
the highest point (321 m) is reached. This gradient is interrupted
by ridges of sand, especially in the centre of the country (Veluwe)
(Fig. 2). The differences in altitude, although relatively small,
have a distinct influence on the local climate, especially the
amount of precipitation (cf. Fig. 5).

3. CLIMATE AND ITS INFLUENCE 0:" PERIODICITY A!':D

FLUCTUATIONS OF AGARICS

The climate in the Netherlands is submaritime and cool­
temperate. The average daily minimum temperature in De Bilt
(Central Netherlands, near Utrecht) in the coldest month (Janu-

6

ary) is -0.8 °C; the average daily maximum in the warmest month
(July) is 22.1 "C, The average annual rainfall at De Bilt amounts
to 800 mm (Koninklijk Nederlands Meteorologisch Instituut,
1972).

The influence of the North Sea is the main factor determining
the clirnatological pattern in the Netherlands. Travelling from the
coast inland the numbers of both frost days (with a minimum
below 0 °C) and summer days (with a maximum of 25°C)
increase. This is indicative of the more continental character of
the climate in the eastern parts of the country (Figs. 3,4).

The pattern of the annual precipitation (Fig. 5) is more com­
plex and together with other factors is influenced by local differ­
ences in altitude (cf. Fig. 2). The highest rainfall is measured in
the eastern provinces in July and August, in the western prov­
inces in September and October, in the extreme south-west even
in Novemher. An important measure of moisture conditions is the
difference between precipitation and evaporation. The precipita­
tion surpasses the evaporation in the period August (along the
coast September) until March. The pattern of the mean precipita­
tion surplus in October, the most important month for the fruiting
of agarics, is given in Figure 6.

The local differences in climate may explain the distribution
patterns of some fungi in the Netherlands, although soil factors
seem to be much more important in this respect (see Section 4).
However, the annual weather conditions directly influence the
periodicity and fluctuations of fungi, at least the formation of
basidiocarps.

In the Netherlands the vernal aspect (April-May) is poorly
developed. For some unknown reason, most species fruiting in
spring are found in grasslands, e.g. Agrocybe praecox, A. palu­
dosa and Panaeolus ater, and in forests and scrub on rich soils,
e.g. Enioloma vernum, E. clypeatum, E. saepium and related
species, Calocybe gambosa. Some vernal species are found
growing on cones of pines in coniferous forests, viz. Strobilurus
stephanocystis and S. tenacellus.

Only a few species seem to be characteristic of the climatologi.
cal summer (June-August), in general an unfavourable period fOJ
fruiting. Examples are the grassland species Agrocybe pediade.
sensu lato, A. dura, Conocybe lactea, thermophilic fungi fron
compost piles and rubbish dumps, such as Volvariella volvacec
and Stropharia rugosoannulata, and a few mycorrhizal specie
from forests on rich soils, e.g. Amanita strobiliformis and Ino
cybe erubescens (=patol/illardii).

Early autumn (late August-September) is in forests the optima
period for some mycorrhizal genera, such as Boletus, Russulc
and Lactarius. In poor grasslands, a Leptonia aspect may b

6
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Fig. 3. Mean annual number of days with maximum temperature above
25 "C, 1931-1960 (after K.N.M.I., Klimaatatlas van Nederland).

Fig. 5. Mean annual precipitation in mm in the Netherlands, 1931-1960
(after K.N.M.I., Klimaatatlas van Nederland).

Fig. 4. Mean annual number of frost days with minimum temperature
below 0 "C, 1931-1960 (after K.N.M.I., Klimaatatlas van Nederland).

Fig. 6. Mean precipitation surplus (precipitation minus evaporation)
mm in October, 1931-1960 (after K.N.M.I., Klimaatatlas van Ned;

land).
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developed under favourable conditions, in manured grasslands
an Agaricus aspect.

In the Netherlands the majority of agarics fruit mainly in
mid-autumn (October-early November). This optimal aspect
ends with the first heavy night frosts with a minimum tempera­
ture below -5 QC at the soil surface. These frosts usually occur
between late October and late November. Late autumn
(November-early December) is characterized by some species
usually appearing after the first frosts, e.g. Hygrophorus hypo­
thejus, Mycena cinerella, Clitocybe barbularum, Pseudoclito­
cybe obbata, and Lepista nuda. In winter (December-March)
only a few species with frost-resistant basidiocarps are found,
e.g. Flammulina velutipes and Pleurotus ostreatus.

The vernal aspect is poorly developed in most years, due to
frequent drought in April and May. The summer aspect is also
very irregular and usually short-lasting. The early autumn aspect
is only well-developed in years with amounts of precipitation
considerably in excess of the usual, that is to say once in about
five years. In forests on riverclay, many rare boleti and Russulales
can be found at such a time, but only after a warm period with
heavy rains, occurring once in about ten years. The autumn
aspect and especially the late autumn aspect is less variable and
often well represented, caused by the favourable moisture condi­
tions in October and November.

Differences in weather conditions between successive years
cause considerable fluctuations in fruiting activity of agarics. In a
certain locality a species may be frequent in one year and scarce
in another (quantitative fluctuations), or present in one year and
absent in another (qualitative fluctuations). The main factor
determining a 'good' or 'bad' year for agarics is the amount of
precipitation in summer and autumn, but the stimulating effect of
much rain can largely be offset by low temperatures. Field
experience indicates that periods with severe frosts without
snowcover in winter are unfavourable for fruiting in the follow­
ing autumn. The same applies to very dry spring seasons. Appar­
ently the development of mycelia is strongly reduced under such
circumstances.

4. THE DEVELOPMENT OF THE LANDSCAPE AND PLANT COVER

IN THE NETHERLANDS,INCLUDING HUMAN INFLUENCE

During part of the Ice Age before last, the Saalien (or Riss glacial,
±200,000-70,000 BC), the northern part of the Netherlands was
covered with glaciers, whereas the southern part was an arctic
desert. The glaciers pushed up fluvio-glacial sands to high ridges,
at present recognized as high sand soils (Fig. 7).

During the most recent Ice Age (Weichselien or Wiirm glacial,
± 70,000-8,000 BC), the land-ice did not reach the Netherlands,
but the climate was arctic and large parts were covered with
tundra, witness numerous subfossil remains of such plants as
Salix herbacea, Betula nana and Dryas octopctala, all of them
long since extinct in the Netherlands. In a late period of the
Weichselien (Pleniglacial, 23,000-13,000 BC), the climate must
have been so cold and dry that plant growth was practically
absent. The country is supposed to have been an arctic desert with
permafrost soils, where strong hurricanes transported and depos-

ited enormous volumes of sand (cover sands) and, in the extreme
south-east, loess. The North Sea was almost completely dry.

Since about 8,000 BC, the climate became consistently
warmer and the geological period of the Holocene began. At first
the vegetation was dominated by forests of Betula, soon replaced
by Pinus sylvestris (Preboreal, 8,000-7,000 BC). In the Boreal
period (7,000-6,000 BC), Corylus played an important role in the
forest and tree species such as Quercus, Ulmus, Tilia, and Fra­
xinus excelsior invaded and became more abundant. During the
warm and moist Atlanticum (6,000-3,000 BC), the centre, east
and south of the Netherlands were covered by virgin forests, on
the higher soils dominated by Quercus and/or Tilia, on the lower
soils by the increasing Alnus glutinosa. In depressions peat
formation increased and large peat bogs developed, overgrowing
the former forests. In the western and northern parts of the
Netherlands, a shallow sea existed with many mud flats, sepa­
rated from the North Sea by foreshores and low dunes. The
human population in that period was small and made up of
hunters without fixed abodes.

In the Subboreal period (3,000-900 BC), Fagus sylvatica
reached the Netherlands and became an important forest tree,
mainly on the richer soils. On the soils not flooded by the sea,
man settled down and began to cultivate the soil and to breed
cattle. Many forests on the higher soils were cut down and
replaced by meadows, arable fields and heathlands. In the forests
the important role of Ulmus was reduced, among others, by the
use of young twigs as cattle forage. Behind the dune ridges, peat
was formed under the influence of fresh river water.

In the Subatlanticum (900 BC until today), Carpinus betulus
was a new-comer in forests on the richer and drier soils. In the
eastern and southern parts of the Netherlands, the decimation of
forests increased, especially since 1100 AD. The last virgin forest
was decimated in the year 1869. In most of the remaining forests,
Quercus robur (in places also Q. petraea) was the dominant tree,
due to its exploitation as coppice-wood and grazing by domestic
animals, especially pigs, while in particular Fagus and Tilia
decreased. Since about 1500, large, bare sand dune areas devel­
oped because of overgrazing by sheep. The introduction of
artificial fertilizers about 1880 made it possible to convert almost
all heathlands into arable fields and pastures.

In the western provinces, the coastline was fixed by the con­
struction of dykes since circa 1100 AD. Since about 1500, many
lakes have been reclaimed and converted into fertile polders.
Recent polders from this century are the Flevopolders in the
IJsselmeer in the centre and the Lauwersmeerpolder in the north­
east of the country.

Around 1850, forests had become very scarce in the Nether­
lands and were mainly restricted to estates, game-reserves and
coppice-woods of Quercus, e.g. for tanning of leather. In the
Netherlands, only 26 native species of trees are found. As in other
N.WEuropean countries, the flora has been greatly impoverished
during the Ice Ages. Recently, many exotic trees have been
introduced. Already in the Roman period (circa 100 AD), Casta­
nea saliva had been cultivated, succeeded, in the 19th century, by
Quercus rubra. Since 1850, forests of Pinus sylvestris have been
planted, initially mainly in order to fix the windblown sands in
the coastal dunes and on high pleistocene soils, later also in
former heathlands. Pinus sylvestris has probably maintained
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itself as a solitary growing tree since the latest Ice Age in extreme
habitats, e.g. along the margin of peat bogs and on very dry and
poor sand. However, forests dominated by Pinus are not natural
to the Netherlands. Other important trees, used in plantations on
sandy soils, mainly since circa 1900 are Picea abies (from
C.Europe), Larix leptolepis (from Japan), Pseudotsuga menziesii
(from N.America), Picea sitchensis (from N.America) and,
especially in the dunes, Pinus nigra (from S. and C.Europe). On
clayey soils, plantations of Populus x canadensis are important.

In recent years (since about 1950), the landscape in the Nether­
lands has undergone changes, especially as a result of increasing
urbanization, industrialization and road construction. The rural
landscape is also drastically changing as a result of extensive land
reallocation accompanied by canalization of streams and deep
drainage of nearly all soils. These activities have negative impact
on the remains of natural plant communities (see Section 7).

The successive establishment of various trees since the latest
Ice Age must have been accompanied by the simultaneous ap­
pearance of specialized mycorrhizal and/or saprophytic fungi.
However, direct proof of this process is lacking since spores of
agarics are only rarely discovered in palynological analyses.

The introduction of exotic trees has led to the occurrence of
associated fungi, including agarics. These fungi are usually, as in
this flora, treated as indigenous, although this proposition is
certainly contestable. The same is true to a lesser degree for fungi
from anthropogenic habitats such as compost heaps, rubbish
dumps and unheated glasshouses, which do not or seldom occur
in the Netherland under natural conditions.

5. SOILS

In Figure 7, a very simplified map is given of soil types occurring
in the Netherlands, based on a combination of the morphology
(structure, texture, colour) and origin of the soils. A much more
detailed soil classification, based on morphological characters
only, was published by de Bakker & Schelling (1966). For each of
the types presented here, the more important subtypes according
to the classification of de Bakker & Schelling are mentioned
between brackets.

Marine clay soils cover large parts of the western provinces
and are often situated below sea level. Usually no distinct hori­
zons are found in the profile. They mostly have a clayey top soil
of at least 80 cm and hydromorphic characteristics within 50 cm
('polder vague soils '). Marine clays are fertile, moist, rich in
minerals, but with a variable lime content and pH, mainly depen­
dent on the age of the deposits.

Riverclay soils are rather similar, for the greater part also
'polder vague soils' but deposited by the big rivers Meuse, Rhine
and their tributaries. Part of the riverclay soils are drier, however,
without hydromorphic characteristics ('ooi vague soils'). Forests
in the river valleys are usually found on the latter soils.

Loss soils are only found in the extreme south-east and also
comprise limestone-weathering soils. They are in general dry,
fertile and rich in lime. According to de Bakker & Schelling
(1966), they consist of various types of 'brick soils'.

Peat soils have, within 80 cm of the surface, peat or peaty
material that is more than 40 cm thick. On the map, two types of

peat soils are distinguished: 'dal soils' and 'low peat soils'. The
'dal soils' are artificial soils, originating from the reclamation of
extensive, ombrotrophic raised bogs, developed on pleistocene
sands above soil water level. Nowadays these bogs have almost
completely been dug away. The remnants and thrown back upper
layers were intermixed with sand, which make up the usually
well-drained 'dal soils' ('mond' and 'meer peat soils' after de
Bakker & Schelling 1966). Only very locally in the east and south
are initial raw peat soils ('vliet peat soils') found, in the remain­
ing Sphagnum bogs saturated with water.

The low peat soils have originated in or under the strong
influence of mesotrophic to eutrophic ground water in the west­
ern holocene part of the Netherlands. Most of these soils have
been sufficiently drained to cause the moulding of the peat
('earthy peat soils'). Another important subtype is soil where the
peat is covered by a clay layer thinner than 40 cm ('waard peat
soils'). In places where this peat has been dredged away or dug
off, lakes have been formed where, at present, new peat forma­
tion occurs.

Coastal and inland dunes consist of dry, sandy soils without or
with only weak formation of a humus layer and other horizons
('duin vague soils'). The wind-blown sands on the pleistocene
are from secondary origins, blown away after overgrazing by
sheep. They are acid and very poor in lime and other minerals.
The sea dune sands are much richer in minerals and lime,
especially in the central and southern dunes.

The marine sand soils are sandy, more or less calcareous soils
without distinct horizons, differing from dune soils by the favour­
able moisture conditions including a higher groundwater table (at
most 80 cm below the surface). They can be found in sandy parts
of sea polders and where dunes have been dug away to 50 cm
above groundwater level. In many areas, the marine sand soils are
alternating with earthy soils with a thick humus layer.

The high sand soils are mainly situated in the centre of the
Netherlands. They comprise brown xeropodzol soils with a deep
groundwater table throughout the year ('moder' and 'haar podzol
soils'), having a distinct acid humus layer (AI horizon) overlay­
ing a thick, grey A2 horizon where iron has been washed away
and a reddish to black B horizon due to illuvated iron and humus.
Gradual transitions to wind-blown sands are frequent.

The low sand soils are widespread in the eastern and southern
provinces. They mainly consist ofhydropodzol soils ('veld pod­
zol') influenced by groundwater within 80 cm below the surface.
Included in this group are the nonpodzolic, moist earth soils
widespread in the valleys of brooks and rivulets, having a thick
humose top soil between 15 and 50 cm ('peaty earth soils', 'beek
earth soils').

6. PHYTOGEOGRAPHtCAL DISTRICTS AND DISTRIBUTION

PATTERNS OF AGARICS

The present division of the Netherlands into phytogeographical
districts has been proposed by van Soest (1929). A recent critical
review of these districts has been published by Mennema (1978).
The floristic, geological and climatological characters of the
respective districts were discussed by Westhoff et al. (1970) and

11



12

1 [ I
2 !{~}f~1}il~~

3 ~X:/':.?/:~):J

4 E~ n11 ~ ~I5_

FLORA AGARICINA NEERLANDICA

..,

Fig. 7. Soil map of the Netherlands. - 1. marine clay soils; 2. river clay soils; 3. low peat soils; 4. 'dal soils '; 5. coastal and inland dunes; 6. high sar
soils; 7. marine sand soils; 8. Iow sand soils; 9. loess soils (after K.N.M.I., Klimaatatlas van Nederland; slightly altered).
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Fig. 8. Phytogeographical districts in the Netherlands; n.c. = not
classified (after Weeda in Heukels/Van der Meijden, Flora van Neder­

land, 1983).

Weeda (1983). The boundaries of the phytogeographical districts
according to Weeda are indicated in Figure 8.

Although this division is based on distribution pattems of
phanerogams, it can be used as a starting point for the treatment
of geographical pattems in agarics as well. In fact the flora of a
particular area is nothing but an expression of the local soil,
climate and long-lasting human influence. Fungi are dependent
on similar factors and in addition on the spatial patterns of plant
communities and plant species.

In this section, the vegetation, soils and climate of the various
districts will be briefly described in relation to the distribution
patterns of agarics. Representative distribution maps of different
patterns are given. Although phytogeographical districts seem to

be a sound basis for the description of distribution patterns of
agarics, we have refrained from using them in the species
descriptions in this Flora. Knowledge of geographical distribu­
tion is very unbalanced for various taxonomic groups and in­
sufficient for the great majority of species to justify the indication
of districts. The examples presented in this section are the most
typical and well-known cases.

The data and maps presented here are based on both herbarium
collections and literature accounts. Since 1980 a special Working
Group of the Netherlands Mycological Society has tried to stimu­
late and co-ordinate the mapping of macrofungi in the Nether­
lands (Amolds 1984). The data collected in this way until the
year 1983 are also included in the maps.

The maps are based on the grid of the topographical maps,
dividing the Netherlands into 1672 squares of 5 x 5 km each.

Fig. 9. Micromphale foetidum in the Netherlands, mainly in the 'Krijt­
district' .

Fig. 10. Hygrocybe reai in the Netherlands, restricted to the 'Krijtdis
trier'.
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Fig. I!. Amanita citrina (incl. var. alba) in the Netherlands, mainly in
the pleistocene districts and the coastal dunes.

Fig. 13. Boletus calopus in the Netherlands, restricted to the pleistocene
districts but centred in the 'Gelders district'.

Fig. 12. Boletinus cavipes in the Netherlands, restricted to the pleisto­
cene districts but centred in the 'Drents district'.

Fig. 14. Entoloma sphagneti in the Netherlands, restricted to the pleisto­
cene districts.
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The 'Krijtdistrict' (Kr) is situated in the extreme south-east of the
Netherlands, a region called South Limburg. It is the only district
that belongs to the Central European flora region. All other
districts form part of the Atlantic region. The Krijtdistrict is
characterized by a hilly landscape, including the only areas in the
Netherlands situated above 150 metres s.m. (see Fig. 2). It is also
the only area where rocky outcrops are found and where shallow
soils ('brick soils') cover the slopes of the valleys. These rocks
are made up of rather soft, porous limestone from the Cretaceous
period. The plateaux are covered with thick deposits of loss and
weathered, rather acid loams.

In the Netherlands many phanerogams are (almost) restricted
to the Krijtdistrict, e.g. the forest plants Actaea spicata and
Mercurialis perennis, and the grassland plants Cirsium acaule
and Galium pumilum. The mycoflora is still insufficiently
explored. Rare species only known from this area are, e.g.
Cystolepiota bucknallii, Lepiota xanthophylla, Limacella ochra­
ceolutea, and Marasmiellus candidus. Other agarics with an
optimum in the Krijtdistrict are the lignicolous saprophyte
Micromphale foetidum (Fig. 9) and the grassland species Hygro­
cybe lacma, H. reai (Fig. 10), H. calciphila, H. colemanniana,
Entoloma bloxamii, and E. incanum.

Many species ofphanerogams in the Netherlands are restricted
to more or less dry, calcareous, subneutral to basic soils and are
therefore mainly distributed in the Krijt-, Fluviatiel and/or Duin­
district. Many agarics also have that pattern, e.g. the forest
species Agaricus meleagris (Kr, Dui), Lactarius circellatus (Kr,
F), Lepiota fulvella (Kr, Dui, F), L. subincarnata (Kr, Dui, F),
Tricholoma album (Kr, Dui, F), the scrub species Calocybe
gambosa (Kr, Dui, F), and the grassland species Dermoloma
atrocinereum (Kr, Dui, F).

The 'Lossdistrict' covers only a small area in the south of the
Netherlands north of the Krijtdistrict (Fig. 8). It is an undulating
landscape, covered with thick loess deposits and almost entirely
intensively cultivated. It is weakly characterized by phaneroga­
mic plants, mainly by weeds of corn-fields. The mycoflora is
practically unknown and probably without characteristic spe­
cies.

The 'Subcentreuroop' (S), 'Vlaams' (V), 'Kernpens' (Ke), 'Gel­
ders' (Ge) and 'Drents district' (Dr) are closely related in phyto­
geographical respect. They cover large parts of the south, east
and centre of the Netherlands. The soils consist mainly ofpleisto­
cene, acid sands, poor in lime and other minerals. Most of them
belong to the xero- and hydropodzols. Dune vague soils are more
local. In places richer, loamy soils occur. During the Holocene,
large peat bogs had developed in depressions, mainly in the
Drents and Kempens district, but they have almost completely
been reclaimed to arable land on 'dal soils' (see Section 5).

The mutual differences between the pleistocene districts are
less pronounced than between most other districts and based on
differences in distribution patterns of relatively few phanero­
gams. The Drents district is characterized by a relatively cold,
wet, atlantic climate and the high frequency of some boreal plant
species such as Empetrum nigrum, Trientalis europaea and
Carex aquatilis. Until circa 1900, the largest part was covered by
moist hcathlands. Most forests are young and planted since 1850.

This district was extensively treated by Barkman & Westhoff
(1969).

The Subcentreuroop district has a warmer, drier and more
continental climate. Rich, loamy soils are more common than in
other districts. The forests are in part old and have many plants in
common with the Krijtdistrict, e.g. Veronicamontana and Melica
uniflora.

The Gelders district is mainly situated on high, poor sands,
pushed up by land ice in the Saalien Ice Age (see Section 5). Its
climate and flora are more or less intermediate between the
Drents and Kempens district. A few continental species are
characteristic.

The Kernpens district in the south has a slightly warmer and
drier climate than the Drents district. Most boreal plants are
lacking. Some southern atlantic species are characteristic. Most
forests are young, except those in the valleys of rivulets.

The Vlaarns district covers only a very small area in the
extreme south-west. The flora is very different from the adjacent
fluviatile and maritime deposits of the Fluviatiel district but
within the Netherlands hardly different from the Kempens dis­
trict.

The great majority of agarics have their main distribution in
the pleistocene districts. This may be only caused by the distribu­
tion of forests: over 90 % of the forests in the Netherlands are
situated there (Fig. 22). It appears that many species can grow in
other areas as well if forests are planted there, as practised in the
Flevopolders. Mycorrhizal species such as Xerocomus chrysen­
teron, Lactarius quietus, Amanita rubescens and Laccaria lac­
cata and litter saprophytes like Collybia dryophila and C.pero­
nata are not restricted to poor soils, although their distribution
patterns seem to suggest so. This applies even more to species
restricted to coniferous trees, since in the Netherlands these trees
are only rarely planted on rich soils.

However, large numbers of agarics are really more or less
restricted to poor sandy soils as found in the pleistocene districts
and in old coastal dunes, e.g. the mycorrhizal species Amanita
citrina (Fig. 11), A. porphyria, Xerocomus badius, Tricholoma
columbetta. T. saponaceum, Russula emetica, Lactarius chry­
sorrlieus and L. necator, and the saprophytes Marasmius andro­
saccus and Clitocybe clavipes.

Other species seem to be restricted to the pleistocene and to be
(almost completely) absent from the dunes, e.g. the mycorrhizal
species Amanita virosa, Boletus calopus (Fig. 13), Boletinus
cavipes (Fig. 12), Hygrophorus eburneus, H. nemoreus, Lacta­
rius trivialis, Rozites caperata: several species from peat bogs,
e.g. Hygrocybe coccineocrenata and Entoloma sphagneti (Fig.
14) and, remarkably, the wood saprophyte Marasmiellus ramea­
lis (mapped by Noordeloos, 1983).

The mycofloristic differences between the four pleistocene
districts are still insufficiently known, but they seem to be rela­
tively small. It seems that the Larix symbiont Boletinus cavipes
(Fig. 12) and the litter saprophyte Rhodocybe caelata have an
optimum in the Drents district. Some very rare species, only
known from one or two places, are also restricted to that area and
may be characteristic, e.g. the Pinus symbionts Suillus fiavidus
and Russula decolorans and the litter saprophyte Hygrocybe
turunda. Boletus calopus has its main distribution in the Gelders
district (Fig. 13), apparently because its optimum habitat - old
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Fig. 15. Boletus radicans in the Netherlands, mainly in the 'Fluviatiel
district'.

Fig. 17. Agaricus porphyrhizon in the Netherlands, restricted to the
'Duindistrict ' and 'Waddendistrict'.

Fig. 16. Inocybe fraudans (= I. pyriodora s.auct.) in the Netherlands,
restricted to the 'Fluviatiel district'.

Fig. 18. Hygrocybe phaeococcinea in the Netherlands, mainly in the
'Waddendistrict' .



Fagus avenues on very poor, dry sand - is mainly found there. A
few species seem to have their optimum in the Subcentreuroop
district, e.g. Hygrophorus russula, H. eburneus, and H. lucorum.
No agarics are known at the moment with a main distribution in
the Kempens and/or Vlaams district.

The 'Fluviatiel district' comprises the river clays and river sands
along the Rhine and its branches and the Meuse, as well as the
maritime deposits in the south-west. It is well-characterized in
mycofloristical respect by the occurrence of a considerable
number of calciphytic mycorrhizal species with deciduous trees,
e.g. Amanita ceciliae (= A. inaurata) (see Bas 1967), A. franche­
tii, A. echinocephala, A. lividopollescens, Boletus appendicu­
latus, B. radicans (Fig. 15), B. queletii, B. impolitus, Lactarius
pallidus, L. ichoratus, Inocybecorydalina,I.fraudans (= I. pyrio­
dora s.auct.) (Fig. 16), Russula luteotacta, and R. pseudointegra.
These species occur in old forests of estates and along old
avenues. It is remarkable that they are lacking in the Krijtdistrict
where suitable habitats also seem to be available. The character­
istic fungi are restricted to the river beds and are not found in the
maritime part. On the other hand, they follow the valleys of the
river Vecht N. of Utrecht and the river Oude Rijn W. of Utrecht.
The boundaries of the Fluviatiel district may be modified in this
way on mycofloristical grounds. Moreover, such a modified
district coincides better with the distribution of river clay soils
(Fig. 7). Many species are common to the Krijt- and/or Duindis­
trict (see also Krijtdistrict). Examples of species with a main
distribution in the Duin- and Fluviatiel district are Hygrophorus
persoonii (map, see Amolds 198Gb), Amanita strobiliformis,
Boletus rhodoxanthus, B. satanas, Lactarius evosmus, and L.
decipiens.

The 'Duindistrict' and the 'Waddendistrict' cover the young and
old dunes along the coast of the North Sea. The young dunes and
primary dune slacks ofthe two districts have many characteristic
plant species in common, e.g. Ammophila arenaria, Leymus
arenarius, Eryngium maritimum and Schoenusnigricans. In the
Duindistrict the sand is primarily rich in lime. The flora contains
numerous calciphytic plants, in part in common with the Krijt­
and Fluviatiel district (see there), e.g. Anthyllis vulneraria, Thy­
muspulegioides and Potentilla verna. Such species are lacking or
rare in the Waddendistrict. In the old dunes of the Duindistrict,
the chalk has been leached out down to the deep soil layers and in
places acidophytic plants occur. On the transition between Duin­
and Hafdistrict many old estates are found with rich forests.

In the Waddendistrict the sand is primarily poor in lime. In the
older dunes extensive dune heaths have developed. The forests
are young and usually planted.

The coastal dunes are also well-characterized by their agaric
flora. Characteristic of the outermost yellow dunes of the two
districts are, e.g. Psathyrellaammophila,Melanoleuca cinereifo­
lia, and Agaricus devoniensis; of dune grasslands, Lepiota alba
and Mycena chlorantha; of grassland and scrubs, e.g. Agaricus
porphyrizon (Fig. 17) and Clitocybe phaeophthalma; of Salix
repens thickets, e.g. Inocybe serotina and I. dunensis. Some
species are (almost) restricted to pine plantations in the dunes,
e.g. the mycorrhizal symbionts Tricholoma myoniyces and Suil­
Ius collinitus, the litter saprophyte Mycena clavicularis and My­
cena seynii on cones of Pinus pinaster.

Characteristic of the Duindistrict are a number of calciphytic
agarics which are lacking in the Waddendistrict, e.g. in grass­
lands Pseudoclitocybe obbata and Dcrmoloma atrocinereum
(also in Kr and F), in pine forests Russula cessans and in
deciduous forests Hygrophorus persoonii (also in F), Lactarius
evosmus (also in F), Lepiota ignicolor,L. subalba (also in Kr), L.
pseudohelveola, Leucoagaricuswychanskyi, and Leucoagaricus
croceovelutinus.

The 'Waddendistrict' differs mainly from the Duindistrict in a
negative way, viz. by the absence of the calciphytic species
mentioned above. However, some acidophytic fungi are much
more frequent than in the Duindistrict, e.g. Mycena adonis,
Hygrocybe miniata and H. laeta. These species are also found in
the pleistocene districts. A species with an optimum in acid,
moist dune slacks of the Waddendistrict is Hygrocybe phaeo­
coccinea (Fig. 18).

The 'Hafdistrict' comprises the low peat moors and sea clay areas
in the western part of the Netherlands. It is a densely populated,
intensively cultivated landscape, poor in forests and therefore
mainly negatively characterized by the lack of numerous species
of phanerogams and fungi. However, some recently planted
recreational forests have proven to be rich in saprophytic fungi,
especially of Psathyrella, Conocybe subgen. Pholiotina and
Lepiota, e.g. Psatliyrella olympiana, Conocybe aporos, C. ap­
pendiculata, and Lepiota brunneoincarnata. Most of these spe­
cies are also known from the Fluviatiel and/or Duindistrict. The
peat moors accommodate a rich phanerogamic flora including
some characteristic species such as Hierochloe odorata and
Lathyrus palustris. Some characteristic fungi of these moors are
Hygrocybe helobia (Fig. 19), Pholiota henningsii, Marasmius
menieri, and Psathyrella typhae.

Fig. 19. Hygrocybe helobia in the Netherlands, mainly in the 'Hafdis
trier' .
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Fig. 20. Clitocybe cos/ala in the Netherlands, mainly in the Flevo­
polders.
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Fig. 21. Marasmius oreades in the Netherlands, without distinct pat­
tern.

As yet not classified in the phytogeographical districts are the
Flevopolders, reclaimed during this century from the IJsselmeer
(Fig. 1). The young soils are generally rich in lime and vary from
heavy clay to sands, in places also peat. The phanerogamic flora
is not yet balanced so that it is difficult to assign it to one of the
existing districts. In these polders many forests have been planted
which are still very young (40 years at the most). The mycoflora
has been relatively well investigated (Tjallingii & Tjallingii­
Beukers 1983) and proved to be very interesting. It mainly
contains elements from the Duin-, Fluviatiel and Hafdistrict, but
some agarics have a distinct optimum in the Flevopolders, e.g.
Clitocybe costata (Fig. 20), Lepiota cortinarius, L. ventrioso­
spora, Calocybe obscurissinia, Inocybe ochroalba, and I. squa­
mata. On the basis of the agaric flora, the Flevopolders may be
recognized as a district of its own or they may be attached to the
Hafdistrict.

In Figure 21 the distribution pattern of Marasmius oreades is
shown. This species, like many other species of man-made
habitats, does not show a distinct preference for certain phyto­
geographical districts. It is expected to occur in almost any square
of 5 x 5 km. Therefore the pattern of this species is more
representative of the distribution of active mycologists than of its
actual occurrence in the Netherlands.

7. AGARICS AND PLANT COMMUNITIES

Agarics and boleti play an important role in the carbon and
nutrient cycle of many ecosystems. They can schematically be
divided into three major ecological groups. In the Netherlands a
majority of species belong to the saprophytes, contributing to the
decomposition of dead organic matter, mainly of cellulose, hemi­
celluloses and lignin. Their ability to break down lignin make
agarics important decomposers of woody substrates (e.g. Frank­
land, Hedger & Swift 1982). Another very large group is made up
by ectomycorrhizal species, living in mutualistic symbiosis with
woody phanerogams. The fungus component in this symbiosis
provides the tree or shrub with water, minerals (the transport of
phosphate being very important), sometimes also with vitamins
and hormones, In addition, it may have antibiotic action against
parasitic fungi and bacteria. The fungus in turn receives assi­
milates from the tree (e.g. Marks & Kozlowski 1973; Harley &
Smith 1983). Ectomycorrhizal association is obligatory for many
important genera of woody plants, including Quercus, Fagus,
Betula, Carpinus, Corylus, Alnus, Salix, Populus, Tilia, Pinus,
Picea, Abies, Larix, and Pseudotsuga. A small minority of aga­
rics are necrotrophic parasites, their carbon source being living
plants, which are often gradually killed. Most parasitic agarics
mainly occur on weakened or wounded trees, but some species
may attack healthy trees and cause economic damage, e.g. Armil­
laria spp. and Oudemansiella mucida.

The importance of agarics in ecosystems varies according to
the environmental conditions. Generally speaking, wet and saline
habitats are unfavourable, as are substrates with a low carbon/
nitrogen (C/N) ratio. The most favourable conditions are found in
moist to mesic ecosystems with a low nutrient level and on many
substrates with a high C/N ratio (mainly wood).



NETHERLANDS' ENVIRONMENT FOR AGARICS & BOLETI (Arnolds) 19

In this section, some general information on the agaric flora,
e.g. on species diversity and productivity, and some characteristic
and/or dominant species will be mentioned for the more impor­
tant plant communities in the Netherlands. The communities are
approximately treated according to the sociological progression
from pioneer to climax communities and named after Westhoff &
den Held (1969). The data on the agaric flora are partly based on
mycofloristic observations, partly on extensive mycocoenologi­
cal studies. According to the latter approach, permanent plots are
selected in homogeneous phytocoenoses (surface ± 500-1000
m') and visited several times a year during several successive
years in order to count or estimate the numbers of carpophores for
each species of macrofungi (Amolds 1981, Barkman 1976). This
method yields accurate results on the composition of fungus
communities or mycocoenoses. Some authors prefer to describe
and classify entire fungus communities or partial communities on
homogeneous substrates (synusiae) in an independent, hierarchic
mycocoenological system, analogous to the syntaxonomic sys­
tem of plant communities (e.g. Darimont 1973, Runge 1980),
mainly in view of the different function and taxonomic status of
fungi. In our opinion it is better not to overload science with a
new, vast set of formal names, but to incorporate mycocoenoses
into a system of biocoenoses, at the moment best expressed in the
syntaxonomy of plant communities.

a. Arable fields, gardens, and other man-made habitats
The habitats of this category are characterized by frequent churn­
ing up of the soil or other substrates by ploughing, digging and
hoeing. Spontaneous vegetation is absent or mainly composed of
annual weeds. In general, such conditions are not favourable for
agarics, but some specialized species are characteristic. The
mycocoenoses of these habitats have not been studied systemati­
cally and are very insufficiently known.

The mycoflora of corn-fields (belonging to the Secalietea) and
fields of other crops (belonging to the Chenopodieteai has hardly
been studied in the Netherlands, but is apparently very poor in
number of species and basidiocarps. The most widespread are
species of dark-spored genera, such as Agrocybe (e.g. A. arvalis,
A. praecox), Stropharia (S. coronillai, Panaeolus (P. fimicola),
Coprinus (c. comatus), and Psathyrella (P. gracilis, P. prona),
furthermore Volvariella gloiocephala.

Within the rural landscape, the dung heaps and compost heaps
have a special agaric flora, resulting from the heating of the
substrate by fermentation, This mycoflora is in part different
from the mycoflora on excrements (see d.), due to the larger mass
and the higher temperature. Characteristic species of these sub­
strates are, for instance, Coprinus cinereus, C.macrocephalus, C.
narcoticus, C. hexagonosporus, Agaricus bisporus, A. subpero­
natus, A.vaporarius, and Stropharia rugosoannulata. It is doubt­
ful whether these species really belong to the original mycoflora
since their substrate does not occur naturally in the Netherlands.
This applies even more to a species such as Volvariella volvacea
that grows on a few rubbish dumps and fruits only in very warm
summer periods when the air temperature reaches 30 QC. A very
abundant agaric on rubbish dumps is Coprinus comatus.

The habitat of unheated glass houses, especially those used for
the cultivation of cucumber on straw bales, is related to compost
heaps. They can be very rich in agarics, e.g. Panaeolus subbal-

teatus, Coprinus stercorarius, Conocybe jragilis and C. aurea.
Bolbitius coprophilus, B. variicolor, and Conocybe intrusa are
only known from these glasshouses or comparable indoor habi­
tats. In flowerpots in houses species of Leucocoprinus are often
found, especially L. birnbaumii and L. denudatus, less frequently
L. lilacinogranulosus and L. magnusianus. As these species are
never found outside buildings, it is very doubtful if they should be
assigned to the indigenous fungus flora. This certainly applies to
agarics in heated glasshouses, which are therefore not treated in
this flora.

A characteristic appearance in towns is Agaricus bitorquis,
often fruiting in between the pavement and therefore named
'Straatchampignon' (= Street mushroom) in vernacular lan­
guage. A relatively new habitat in towns is formed by public
gardens where the pruned branches are cut into wood chips
(mulch). Such soils intermixed with wood fragments can be rich
in fungi, including more or less characteristic agarics like Stro­
pharia auraniiaca, S.percevalii, Psilocybe cyanescens, and Psa­
thyrella bipellis.

b. Coastal pioneer communities
Agarics are entirely lacking in areas regularly flooded by sea
water, viz. in the plant communities belong to the Zosteretea,
Ruppietea, Spartinetea and Puccinellion maritimae. Only a few
grassland species seem to persist on the higher parts of the salt
marshes and saline meadows, incidentally flooded at springtide
only (Armerion maritimae), e.g. Agaricus campestris, Lepista
saeva, Panaeolina [oenisecii, and Conocybe rickenii. Agaricus
bernardii has its optimum in this community. A characteristic
species of brackish (mesohaline) marshes is Marasmiellus trabu­
tii, apparently restricted to stems and leaves of Juncus mari­
timus.

The yellow dunes along the coastline (Ammophiletea) are only
incidentally influenced by salt spray and are much richer in
agarics, living on the dead roots of Ammophila or on buried
organic remains washed ashore. The most abundant agarics are
Psatliyrella ammophila and Melanoleuca cinereifolia, whereas
Laccaria maritima is also characteristic but rare. Hohenbuehelia
culmicola is characteristic of dead stems of Ammophila. Crini­
pe llis stipitarius is also frequently found on that substrate, but has
a wider range.

Dry, sandy places behind the sea dunes and secondary wind­
blown coastal dunes are often overgrown with a very open
grassland with a high moss coverage. This community (Tortulo­
Phleetum) is fairly rich in agarics in late autumn, including
remarkable species such as Clitocybe barbularum, Agaricus
devoniensis, Hygrocybe conicoides, Galerina uncialis and, on
living Tortula ruralis, Arrhenia muscigena (= Leptoglossum
m.).

c. Marshes and bogs
The hydrophyte communities belonging to the Lemnetea, Chare­
tea and Potametea are without macrofungi, which are also very
scanty in frequently inundated pioneer communities, but Hypho­
loma subericaeum may be abundant on rich, muddy soils (Biden­
tetea) and H. elongatipes and H. udum can be found in compar­
able, but poorer conditions (Littorelletea). The communities of
tall herbs in eutrophic marshes and along banks (Phragmitetea,
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Fig. 22. The distribution of woods in the Netherlands (after Atlas van Nederland).
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Fig. 23. The distribution of non-forested natural areas (marshes, moors, heaths, dunes, etc.) in the Netherlands (after Atlas van Nederland).
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Filipendulionthave hardly been investigated mycologically, but
seem to be somewhat richer in species. Psatliyrella typhae is a
species characteristic of culms of various tall herbs just above the
waterline. Marasmius menieri and Mycena typhae are restricted
to stems of Typha, Mycena belliae to culms of Phragmites.
Psathyrella almerensis and P. basii are very rare species from
similar substrates. On remains of grasses Mycena quisquiliaris
can be abundant. Other more or less characteristic species are
Entoloma minutum and Marasmius limosus (mainly on leaves of
Phragmites). These eutraphent marsh communities develop,
when not disturbed, into willow shrubs and alder forests (see p.
24). By mowing, they develop into mesotrophic, passable reed
lands, often rich in Sphagnum spp. iPailavicinio-Sphagnetum,
Sphagnetum palustri-papillosi). The most characteristic agarics
are here Hygrocybe helobia, Armillaria ectypa and Pholiota
henningsii. Other frequent species are Sphagnum-associates such
as Tephrocybe palustris, Galerina paludosa, G. tibiicystis, Hy­
pholoma elongatipes, and H. udum. The last five species also
grow in oligotrophic peat bogs, locally developed on the pleisto­
cene sands of the eastern and southern provinces.

The mycocoenoses of oligotrophic bogs were recently studied
by Barkman (in prep.). They are relatively poor in species and
basidiocarps, much poorer than described by Favre (1948) from
the Jura, Lange (1948) from Denmark, and Einhellinger (1976)
from Bavaria. The lowest, wettest parts of the peat bogs
(Scheuchzerietea) have hardly any differentiating species with
regard to the higher tussocks. Only a few sphagnophilic species
occur, including the five agarics mentioned above and Entoloma
sphagneti. These species are also found, however, on the tus­
socks belonging to the Sphagnetalia magellanici. Characteristic
of this community are, for example, Psilocybe atrobrunnea,
Mycena concolor and the rare species Omphalina sphagnicola,
O. philonotis, and Hygrocybe coccineocrenata. A characteristic
agaric of freshly cut peat walls is Galerina stordahlii.

d. Grassland communities
The mycocoenoses of grasslands are relatively well-known from
extensive mycocoenological studies by Amolds (1981,1983) in
the north-east of the Netherlands. However, several important
types of grassland in the coastal dunes (Galio-Koelerion), on clay
(Arrhenatheretum elatioris) and chalk (Mesobromion) have only
been investigated in a qualitative floristic way.

Grasslands on wet, periodically water-saturated or inundated
soils ('peaty earth soils', 'beek earth soils'), are mainly situated
in brook valleys and depressions with peat. They belong to the
order Molinietalia and are relatively poor in species as well as
carpophores of macrofungi. Frequent saprophytic agarics are, for
example, Mycena leptocephala, M. filopes, Panaeolus acumi­
natus, Conocybe rickeniana and bryophytic species on large
pleurocarpous mosses such as Rickenella fibula, R. swartzii,
Galerina pumila, G. vittaeformis, and G. heterocystis. These
species are not characteristic, but widespread in various grass­
land types and some also in heathlands and forests. More charac­
teristic of wet grasslands are, for example, Omphalina acerosa,
Galerina jaapii and G. hygrophila. Within the Molinietalia, the
alliance Junco-Molinion comprises old, permanent hayfields on
unfertilized, poor, wet peat and sand. This community has be­
come very rare in the Netherlands. It lodges various rare agarics,

especially of the genus Entoloma, e.g. E. pseudocoelestinum, E.
porphyrophaeum, E. velenovskyi and, in addition, Hygrocybe
glutinipes and H. helobia. In the Calthion palustris, several
associations are united, growing on slightly richer, weakly ferti­
lized soils. Agrocybe paludosa, Entoloma pygmaeopapillatum,
Mycena bulbosa (on leaf sheaths of graminoid plants), and
Galerina inundata are remarkable species there.

The opposite extreme is pioneer communities on wind-blown
sand dunes in the heath landscape on pleistocene soils (Spergulo­
Corynephoriony; very open grasslands (Festuca ovina, Coryne­
phorus, Agrostis coarctata) dominated in fact by mosses and
lichens. The mycoflora on these acid sands, very poor in humus,
has hardly anything in common with the mycoflora of the yellow
coastal dunes. It is very poor in agarics, dominated by widespread
species, such as Mycena sepia, M. galopus, and Psilocybe musco­
rum. More characteristic fungi are Entoloma psilopus and Psilo­
cybe montana. Hygrophoropsis aurantiaca, usually occurring in
forests, is often found on these sand dunes as well.

Permanent grasslands on not or weakly fertilized, poor, mesic
or rather dry soils are usually rich in fungi. Their species diversity
increases with the duration of undisturbed use as grassland. Old,
moss-rich pastures are characterized by the abundance of species
of Hygrocybe and Entoloma. Therefore, they are known as
'Hygrophorus grasslands' (Arnolds 1980a: Fig. 2). Part of these
species occur in all kinds of these poor grasslands, irrespective of
the soil type (acid sand, weakly acid loam and peat, subneutral to
basic clay), e.g. Hygrocybe virginea var. virginea, H. pratensis,
H. psittacina, H. ceracea, Entoloma sericellum, E. infula, E.
chalybaeum var. lazulinum, E. sarcitulum; in addition, e.g. Der­
moloma atrocinereum and Rhodocybe popinalis.

Hygrophorus grasslands on sandy soil, belonging to the
Festuco-Sedetalia, are characterized by a large number of spe­
cies, including Galerina unicolor, Agaricus cupreobrunneus, A.
porhyrocephalus, Hygrocybe persistens, Omphalina obscurata,
and Entoloma papillatum. The richest areas are some grasslands
in the old, inner dunes (Galio-Koelerion). Some fine examples
are found near Castricum (Noord-Holland) and on the isles
Schouwen, Goeree, Voorne, Texel and Terschelling. Lepiota
alba, Pseudoclitocybe obbata, Hygrocybe luteolaeta and a few
other agarics are (practically) restricted to the dune grasslands;
Hygrocybe russocoriacea, H. coccinea, and Rhodocybe popi­
nalis have their optimum there. The poor, sandy grasslands
outside the coastal dunes (Thero-Airion) are almost restricted to
roads ides and a few nature reserves. They differ by the abun­
dance of many acidophytic fungi, also known from heathlands,
e.g. Mycena cinerella, M. pelliculosa, Galerina pumila, G. vittae­
formis var. atkinsoniana, and Rhodocybe caelata.

Not or weakly fertilized pastures and open hayfields on clayey
soils tMesobromion; Arrhenatlieretum elation's p.p.) are mainly
found along the big rivers and on limestone slopes in S.Limburg,
although these grasslands are very rare. They are usually less rich
in basidiocarps of agarics than sandy grasslands, but their species
number can be of the same size. Characteristic species are for
example Hygrocybe chlorophana, H. konradii, H. calciphila, H.
fornicata, Entoloma incanum, Camarophyllopsis foetens, and
Conocybe dumetorum. In the few limestone grasslands of
S.Limburg (Koelerio-Gelllianetlllll), some species are added, e.g.
Hygrocybe lacma, H. colemanniana, H. reai, Camarophyllopsis
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schulzeri, C. phaeophylla, Entoloma prunuloides, and E. exile
var. pyrospilum.

More intensive agricultural use, especially the application of
artificial fertilizers, invariably leads to a strong impoverishment
of the floras of both phanerogams and macrofungi. All character­
istic species of Hygrophorus grasslands are very sensitive to
artificial fertilizers as well as disturbance of the soil by, for
example, ploughing. In moderately fertilized, permanent pas­
tures tLolio-Cynosuretumi, the mycoflora is still rather well­
developed. Species with an optimum in this community are, e.g.
Agaricus campestris, Lepista personata, Leucoagaricus nau­
cinus, Macrolepiota excoriata, Psilocybe semilanceata, Agro­
cybe praecox, and Calocybe carnea. Such grasslands are found
on almost all kinds of soil, but they are becoming rare due to
further intensification of agriculture. The differences between
these pastures on different soils are not well-known, but probably
rather small.

At present most grass lands in the Netherlands are artificial
meadows of a few sown grass species (mainly Lolium perenne,
Poa trivialis, Phleum pratense), only lasting a few years and then
ploughed and renewed sown or converted into fields. They are
enriched with enormous quantities of artificial fertilizers and
liquid manure. In this community iPoo-Lolietumi. mainly copro­
phytic fungi are found. Terrestrial fungi include several species
of Panaeolus (e.g. P. fimicola, P. subbalteatus, P. acuminatusi,
Conocybe (e.g. C.siliginea, C.rickeniana, C.rubiginosai, further
Marasmius oreades, Clitocybe agrestis, and C. amarescens.

In grasslands coprophytic agarics have an important function
in the cycling of nutrients. Some coprophytes are mainly found in
relatively poor grasslands iHygrophorus grasslands), e.g. Anel­
laria semiovata, Panaeolus campanulatus, and Coprinus niveus.
Some species prefer straw-rich dung of horse, rabbit and sheep,
e.g. Psilocybe coprophila, Coprinus curtus, C. niveus, C. radia­
tus; other species prefer the straw-poor dung of cow, e.g. Co­
prinus velox and C. bisporus.

e. Heathlands
Heathlands once occupied the majority of the pleistocene soils,
but most have been reclaimed to agricultural areas or planted
with forests. Some large and many small heathlands have been
saved as nature reserves. The most widespread type is the dry
heath on podzolic sands, dominated by Calluna vulgaris, in the
northern provinces replaced by Empetrum nigrum in places.
Mycocoenological plots in dry heathlands have been studied by
Kramer (1969, n.p.; see also Arnolds 1981: 221). Abundant litter
saprophytes are, e.g. Mycena galopus, M. sanguinolenta, M.
epipterygia, M. cinerella, Clitocybe vibecina, and Marasmius
androsaceus, but these species are not characteristic and are also
found on acid raw litter in other communities. More character­
istic of heathlands, including the types on moist soils, are Ento­
loma farinogustum, E. elodes, E. turbidum, and Cantharellula
umbonata.

In slightly enriched places and along tracks through heath­
lands, small grass heaths are found, dominated by the grasses
Festuca tenuifolia, Nardus stricta, and Sieglingia decumbens
(Violion caninae). Some agarics with an optimum in this habitat
are Mycena pelliculosa, Entoloma hispidulum, E. vinaceum,
Galerina pumila, and G. vittacformis var. atkinsoniana.

Moist to wet heathlands, dominated by Erica tetralix (Erice­
tum tetralicis), have become much rarer. The dominant agarics
are the same as in the dry heathlands, except for Mycena cinerel­
la, which is scarce. Differentiating are some fungi with an
optimum in peat bogs, such as Gymnopilus fulgens, Mycena
uracea, Hypholoma udum, and H. elongatipes. Also on moist
soils grass heaths are found, dominated by Molinia caerulea,
Nardus stricta, and Juncus squarrosus (Nardo-Gentianetum
pneumonanihesi. The mycoflora is related to the Erica heath but
additional, more or less characteristic species are, e.g. Mycena
adonis, Hygrocybe laeta, Entoloma [ormosum, and E. xantho­
caulon.

In recent years, many heathlands have changed into monoto­
nous grass communities, dominated by Deschampsia fiexuosa on
dry soils and by Molinia caerulea on moist soils. This is caused
by inappropriate management, input of nitrogen by air pollution
and lowering of the groundwater table in surrounding areas. The
agaric flora in these grass communities is a weak reflection of the
flora in the original heathlands.

f Scrub
In many habitats, scrub is the last stage in vegetation succession
before the establishment of a (climax) forest. However, some
plants form pioneer scrub. On slopes in the calcareous sea dunes
of the Duindistrict buckthorn scrub soon develops (Hippophao­
Sambucetumy, made up of a few endomycorrhizal shrubs. This
habitat is rather poor in agarics and characteristic species are not
known. The buckthorn scrub is often replaced by mixed scrub of
Crataegus monogyna, Euonymus europaeus, Rosa spp., Berberis
vulgaris (Hippophao-Ligustretum), richer in agarics and charac­
terized, for example, by Tubaria dispersa, Entoloma clypeatum,
and Calocybe gambosa. These species are also found in thorn
thickets on clay and rich, sandy soils along the big rivers (Fluvia­
tiel district) and in S.Limburg (Krijtdistrict) (Carpino-Prunetum
spinosae; Sambuco-Prunetum spinosae). Prunus spinosa is often
an important shrub in these communities, associated with Ento­
loma saepium and sometimes E. niphoides. It is not yet certain
whether these vernal Entolomas form ectomycorrhizae or not.

In dune slacks in the Duin- and Waddendistrict, low scrub of
Salix repens is found (Pyrolo-Salicetum. Polypodio-Salicetum,
Thalictro-Salicetumi. It is rich in agarics, in particular in ectomy­
corrhizal species. Some of these are (almost) exclusively asso­
ciated with Salix repens, e.g. Inocybe agardhii, I. serotina, I.
dunensis, I. vulpinella, and Russula taccata. Others also grow
with larger Salix species, e.g. Hebeloma pusillum, Tricholoma
cingulatum and Cortinarius trivialis. Interesting is a group of
agarics which are widespread in coastal Salix repens scrub, but
which elsewhere are associated with different woody plants, e.g.
Lactarius controversus (elsewhere with Populus), L. mitissimus
(usually with coniferous trees), and Russula persicina (with
deciduous trees). A characteristic saprophyte on fallen leaves of
S. repens is Flammulaster carpophilus. Other types of Salix
repens scrub occur in moist depressions on pleistocene sand.
They are much poorer in characteristic fungi.

In bogs and marshes scrub is also important. In places, Myrica
gale constitutes dense thickets (Myricetum gale) without any
ectomycorrhizal fungus and with slowly decomposing litter and
wood. They only contain some trivial agarics. Much more inter-
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estinz is the scrub of Salix aurita on mesotrophic soils
""(Frangulo-Salicetum auritae) and of Salix cinerea on eutrophic

soils (Alno-Salicetum cinereae). These communities have many
fungal species in common. The differences have not yet been
studied in detail. Among the numerous characteristic ectorny­
corrhizal fungi of Salix are Naucoria salicis, N. amarescens,
lnocybe salicis, I. squarrosa, Cortinarius uliginosus, and Russula
subrubens. Characteristic as well, but doubtfully mycorrhizal
are, for example, Entoloma bisporigerum and Galerina permix­
to. Many saprophytic agarics are found on the wood of Salix, also
favoured by the moist microclimate. Hohenbuehelia niyxotricha
is very characteristic. Other species with an optimum on Salix
wood are Resupinatus trichotis, Phaeomarasmius erinaceus,
Mycena adscendens, and M. picta.

A very special habitat is formed by scrub of Juniperus commu­
nis (Dicrano-Iuniperetum, Squarroso-Juniperetum), formed by
pioneer communities on formerly overgrazed, poor, sandy soils
with extreme variations in microclimate (Barkman, Masselink &
de Vries 1977). Such scrub occurs very locally on wind-blown
sands (duin vague soil) in the Drents, Subcentreuroop, and
Gelders district. During 15 years, extensive mycocoenological
investigations have been carried out in juniper scrub by Bark­
man, Masselink and de Vries, but only part of the results have
been published up to now (Barkman 1976,1985). Juniper scrub
has proved to be a very rich habitat for agarics, but in fact without
exclusive species. The mycoflora is a mixture of elements from
heathlands, grasslands and coniferous forests, but ectomycor­
rhizal species are lacking in pure juniper stands. Species with a
relatively high frequency in such scrub are, e.g. Leucopaxillus
lentus, Hygrocybe laeta, Omphaliaster asterosporus, Tephro­
cybe ambusta, and Ripartites helomorphus.

g. Deciduousforests
In almost all habitats of the Netherlands, deciduous forests are the
natural climax communities. Yet only eight per cent of the
surface is actually covered by forests, the majority made up of
relatively young, planted forests of coniferous trees. The distri­
bution pattern of forests (Fig. 22) is only determined by human
interference. The largest forest areas are found on unfertile,
pleistocene sands in the centre, south and east (Drents, Subcen­
treuroop, Gelders and Kempens district). The distribution pat­
terns of some important forest trees in the Netherlands are
presented in Figures 24-26. These patterns can explain to some
extent the distribution of the associated fungi.

Among the deciduous forests, the willow forests of Salix
triandra, S. alba, S. viminalis and some other species on clay
along the main rivers (Salicion albae) take a special place be­
cause they are in fact pioneer communities. Their mycocoenoses
are poor in species and hardly known. Lentinus tigrinus seems to
be a characteristic wood saprophyte of these willow forests.

Forests of A Inus glutinosa are often the climax community on
wet, peaty soils (Carici elongatae-Alnetum). They are very rich
in exclusive mycorrhizal agarics and in wood saprophytes. The
mycocoenoses of alder forests in brook valleys in the Drents
district are studied in detail by Amolds (not yet completed).
Dominant mycorrhizal species are Naucoria escharoides, N.
scolecina, N. alnetorum, Laetarius obscuratus, L. omphaliformis,

and Cortinarius alnetotum. Other characteristic companions of
Alnus are, e.g. Naucoria suavis, Russula pumila, Lactarius lila­
cinus, Gyrodon lividus, and Paxillus rubicundulus. Some of these
species seem to be lacking in the alder forests in the eutrophic
bogs of the Hafdistrict, e.g. Russula pumila and L. lilacinus.
These forests have not yet been extensively studied, however.

Some lignicolous fungi with a preference for Alnus are Pholio­
ta alnicola, Entoloma euchroum and Mycena speirca. The litter
in these forests is quickly decomposed and agarics are not very
important in this process. Entoloma politum, E. sericatum, and
Conocybe cryptocystis are species with a possible optimum in
alder forests.

In very oligotrophic, wet habitats such as ombrotrophic peat
bogs, Alnus is replaced by Betula pubescens. Such Betula forests
on raw peat soils, rich in Sphagnum (Betulion pubescentis), have
been mycocoenologically studied in Drenthe by Jalink & Nauta
(1984) and are poorer in agarics than Alnus forests. The flora of
mycorrhizal species is quite different from theAlnion. Character­
istic taxa are Russula emetica var. longipes, R. claroflava and
Leccinum holopus. Lactarius theiogalus, Russula betularum,
Leccinum scabrum, Tricholomafiavobrunneum, and Cortinarius
armillatus are also regularly found, but are shared with the drier
Betula forests of the Quercion robori-petraeae (see p. 25). Im­
portant differentiating species of the Betulion pubescentis are a
number of sphagnophilous agarics, also found in open bogs, such
as Galerina paludosa and Tephrocybe palustris. The agarics on
Betula wood are mostly ubiquists.

The Alno-Padion comprises various forest associations on
moist to mesic (but not wet), clayey or sandy soils rich in
nutrients ('ooi vague soils', 'sea sand soils', 'earth soils'). The
canopy is often rather varied and includes many predominantly
endomycorrhizal tree species, e.g. Vim us, Fraxinus excelsior,
and Acer. In the moist types Alnus glutinosa is still present, but
the ectomycorrhizal flora is much poorer than in the Alnion.
Quercus, Fag us, and Corylus are important ectomycorrhizal
trees often present. Alno-Padion forests are most frequent on
sandy soils in the inner coastal dunes of the Duindistrict (Vlmion
carpinifoliae) and on loam and clay along the big rivers (Fluvia­
tiel district) and some rivulets (Circaeo-Alnion). The forests of
these areas have many species in common, e.g. Boletus satanas,
Lactarius decipiens, L. insulsus, L. acerrimus, and Amanita
strobiliformis. Mycorrhizal species with an optimum in dune
forests are, e.g. Hygrophorus persoonii, Russula decipiens and R.
[ontqueri. In some places, these forests are very rich in sapro­
phytes (mainly Lepiota species and relatives) on mull humus,
especially amongst Vrtica in forests rich in Ulmus, e.g. Agaricus
meleagris, A porphyrhizon, Lepiota fulvella, L. ignicolor, L.
pseudohelveola, L. subincarnata, Leucoagaricus badhamii, L.
croceovelutinus, and L. wychanskyi.

The forests on river clay are much poorer in basidiocarps than
the forests on sandy soil, but they can be rich in species in some
years and contain a lot of striking and rare fungi, e.g. Boletus
impolitus, B. radicans, B.queletii, Amanita ceciliae, Afranchetii,
A echinocephala, A. lividopallescens, Russula luteotacta, R.
viscida, R. pseudointegra, Lactarius pallidus, Inocybe coryda­
lina, Entoloma eulividum, etc. Most of these species are hardly
found in the true forests, but mainly in old avenues of Fagus and
Quercus. Some rare wood saprophytes are also found mainly in



1'11:.1 H!::.KLAN U:) l:.N v lK.Ul'lj NIJ:.l'lj 1 rVl'.. /"\\Jf"'\l'-J"-J LX. U'VL..I.J.l.l \~ ... , rH/H.""""

••:.. • •• i
••••• •• I.... . \... . . ..,

• •• ••••• eI.. /..:::.:.::.:.:;.
••:••::•••:.: i...::..:::.,

••• ."1"_._-'

•.• •• ..::>:. ::::::::: .~........: ::::~:... .:::::::: p:...... :.......... ...::.• • • ••• •••••••••••••.............::•...•.•.......::•• ••••••••• •••••••••••••••• •••••••••••••••••••••••••.... .::::::::: ::::: .. . :::::::.: .••• •••• • ••&•••••• . e:-. .. ~ •
e •• • • ::::=;.. ~

~'-~~~••••••••••••••• l..........::::::::~
•••••••••••• •••. :::::::. ~

~~~-'-~~ s::~:::: .....•• .•.••. , .•..............
• fa ...,. ~:-·l............ ...• ......•... ..4... ....,....... ~

......... ••• ··l.,.._.....,.::,
~./
1!-....l
':.~1-,.......

(....~I::::"

.i

::::.:. • .!.... . .~.. ..,. .. . ~.............. /.......... .;
••••••••• ••• •

••::::.:.:•• j
• ••••• • 4
•••••••------4. ..::~)
••••• et......... .~.... ..... ....­

••••• ••••• •••••••••• ::::: ·::.:::::::::l.... ·········r••• ••••••••••••• ••••••••• ••••••••••••••••••••••. :.:::::::::::::::.:.:..~................. illi··•••••••• •••••••••• !.••••
• :. :~~J""'t'".....,.......~••::::::::::::I:'~

.~ .........•.........~
••••••••••••••••••••••••••

r-~.'-~•••••••••••••••••••••••••••~.........~~ ..............•.~ ~~..~~ ..............•· ..,·1···············.~ ......~ r:
~ .lo'-V.:. "Il

~.V·
; ,.J

,; '''1-tt
.... : ••.J
\._.-.)

Fig. 24.Pinus sylvestris in the Netherlands (including planted trees in
woods and parks) (after Mennema et al., Atlas Nederlandse Flora 3 (in

prep.j),

Fig. 25.Fagus sylvatica in the Netherlands (including planted trees in
woods and parks) (after Mennema et al., Atlas Nederlandse Flora 3 (in

prep.j).

these forests on river clay, e.g. Omphalotus oleariusand Xerula
longipes.

In the natural areas of AInion and Alno-Padion, the forest is
often replaced by plantations of Populus x canadensis, P. nigra
and some other poplar species. They are usually rather poor in
agarics but have some characteristic species: e.g. the mycorrhizal
Inocybe squamata, Lactarius controversus, Tricholoma populi­
num and, mainly in the coastal dunes, Lactarius evosmus, the leaf
saprophyte Pholiota oedipus and the wood saprophyte Pholiota
destruens.

On dry calcareous loam, the Carpinion is the prevailing forest
type, represented in the Netherlands by the Stellario­
Carpinetum. The canopy is dominated by Quercus robur and
Carpinus, but many other trees and shrubs may be present too.
Well-developed examples are found almost exclusively on creta­
ceous slopes in South Limburg (Krijtdistrict), a region only
incidentally explored by mycologists. Therefore the mycoflora of
the Carpinion is insufficiently known. In most years these forests
are poor in mycorrhizal species. Some Carpinus symbionts may
be characteristic, such as Lactarius circellatus and Leccinum
griseum. Some rare saprophytes of mull humus are known
mainly from these forests, e.g. Cystolepiota bucknallii, C. hetieri
and Lepiota fuscovinacea. Marasmiellus candidus, and
Micromphale [oetidum are characteristic of twigs in the Carpi­
nion.

The climax communities in the Carpinion area are in fact
Fagus forests (Melico-Fagetum. Cephalanthero-Fagetumi, but
such forests are actually lacking in the Netherlands due to pro-

longed exploitation as coppice wood. Fagus occurs only as an
isolated tree in the Carpinion. This explains the absence from the
Netherlands of characteristic Fagus associates such as Hygro­
phorus penarius, Marasmius alliaceus, and Mycena crocata, as
well as the scarcity of, for example, Hygrophoruseburneus and
H. unicolor. These fungi are not rare in adjacent regions in east
Belgium and Germany (Eifel, Teutoburger Wald), where beech
forests on chalk are widespread.

The deciduous forests on oligotrophic, mesic to dry, acid,
sandy soils, belonging to the Quercion robori-petraeae, are by
far the most widespread type in the Netherlands. It is usually
dominated by Quercus robur, often intermixed with Betula spp.,
Sorbus aucuparia and Populus tremula. The herb layer is often
sparse, but may be well-developed, with species such as
Deschampsia fiexuosa, Vaccinium myrtillus, Pteridium aquili­
num, and Corydalis claviculata. In young spontaneous forests,
for instance arisen from ungrazed heathlands, Betula spp. may be
dominant. This Betula-rich form of the Quercion has been in­
vestigated in mycocoenological respect by Jalink & Nauta (1984)
and is characterized by a number of mycorrhizal fungi, in part
listed already for the wet Betulionpubescentis (see p. 24). Differ­
entiating species of the dry Betula forests are, for example,
Russula nitida, R. aeruginea, Lactarius necator, L. vietus, Ama­
nita muscaria, and Cortinarius pholideus.

All forests dominated by Quercus robur or Q. petraea have
many mycorrhizal species in common, e.g. Russula ochroleuca,
R. krombholzii, Lactarius quietus, Amanita rubescens and
Laccaria amethystea. The mycocoenoses of the acidophytic oak
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Fig. 26. Alnus glutinosa in the Netherlands (planted trees included)
(after Mennema et al., Atlas Nederlandse Flora3 (in prep.j),

h. Coniferous forests
Forests dominated by conifers are not native to the Netherlands
and are usually planted. The only indigenous coniferous plants
are Pinus sylvestris, Juniperus communis and, probably, Taxus
baccata. Communities dominated by Juniperus were discussed
under scrub. Pinus sylvestris was originally only found as a
solitary tree in very extreme habitats, e.g. peat bogs and very dry
sands. At present, it is the most abundant forest tree in the
Netherlands, although restricted to sandy soils. It has also formed
subspontaneous forests due to the spreading of seeds from
planted trees.

The most abundant exotic conifers planted in forests are Picea
abies, Pseudotsuga menziesii (on slightly richer, sandy and loam­
y soils), Larix leptolepis and Pinus nigra ssp. nigra and austriaca
(especially frequent in the dunes). More local are plantations of
Abies alba, Picea sitchensis, Pinus pinaster (mainly in the
coastal dunes) and Pinus strobus. Some other species of Abies,
Tsuga, Picea, Larix, Pinus, and Chamaecyparis are incidentally
planted.

The mycocoenoses of the various coniferous forests have
many species in common, for instance, the ectomycorrhizal
symbionts Lactarius hepaticus, L. rufus and Xerocomus badius;
the litter saprophytes Entoloma cetratum, Marasmius androsa­
ceus, Collybia butyracea, Clitocybe metachroa, C. vibecina,
Mycena galopus, and M. sanguinolenta (all also in deciduous
forests); the characteristic wood saprophytes Hypholoma capnoi­
des, Pholiota astragalina, Gymnopilus penetrans, Panel/us
mitis, and Paxillus panuoides and the cone inhabiting species
Baeospora myosura.

The mycocoenoses of forests of Pinus sylvestris, Picea abies,
Pseudotsuga menziesii, and Larix leptolepis have been exten­
sively studied by Jansen & de Vries in Drenthe (N.E.Nether­
lands) (not yet published). It appears that only Pinus forests have
a rich and characteristic mycoflora, comparable to the mycoflora
in the natural area. Several types can be distinguished. The
richest mycoflora is found in forests on very dry,poor sand with a
thin humus layer and an undergrowth dominated by lichens
(Cladonia spp.). Characteristic mycorrhizal agarics are, e.g.
Tricholoma auratum, T. albobrunneum, Hebeloma cylindrospo­
rum, Russula paludosa, Cortinarius mucosus, Chroogomphus
ruiilus, and Suillus bovinus. Some mycorrhizal agarics have a
distinct optimum in young pine plantations on sandy soils, e.g.
Suillus variegatus, S. luteus, Cortinarius semisanguineus and
Laccaria bicolor. Pine forests with a dense sward of Deschamp­
sia flexuosa or Empetrum nigrum are much more widespread

Fagus sylvatica. It is doubtful whether this tree would dominate
on these soils under natural conditions. Fagus has many mycor­
rhizal symbionts in common with Quercus. Species character­
istic of Fagus on various soils are, e.g. Russula fellea, Lactarius
blennius, L. subdulcis and Cortinarius cinnabarinus. Boletus
calopus is restricted to old avenues of Fagus on poor, acid sand.
Lignicolous fungi of beech forests are, for example, Oudeman­
siel/a mucida and Xerula radicata (on roots). Most species of
Fagus litter are also found on other substrates. Flammulaster
carpophilus var. subincarnatus (on cupules), Col/ybia konradia­
110, Marasmius wynnei, and Mycena fagetorum are more or less
characteristic.

forests of the Quercion have been extensively described by
Jansen (198 I). Characteristic of these forests are, for example,
Amanita citrina, A. fulva, Lactarius chrysorrheus, L. campho­
ratus, Tylopilus felleus and Cortinarius paleaceus. Within the
Quercion, the richness in mycorrhizal fungi is negatively corre­
lated with the development of the soil profile. Many species have
a distinct optimum in the Dicrano-Quercetum, an association of
low,shrubby oaks on dry,acid sand dunes, with a very thin humus
layer ('duin vague soils'), e.g. Tricholoma portentosum, T. co­
lumbetta, Cortinarius bolaris, Cifusisporus.lnocybe lanuginosa
s.str., and Russula adusta.

Some agarics are associated with Quercus and Fagus on poor
soils, but mainly found near old, isolated trees and along road­
sides, e.g. Russula nigricans, R. amoenolens, Lactarius vellereus
and Boletus erythropus. The litter in the Quercion is slowly
decomposed and agarics make an important contribution,
especially ubiquitous species like Collybia dryophila, C. butyra­
cea, Mycena sanguinolenta, M. galopus, etc. Species with an
optimum on oak leaves are, e.g. Mycena polyadelpha, M. smith­
iana, Clitocybe candicans and Marasmius splachnoides. Agarics
mainly associated with Quercus wood are, for example, Collybia
fusipes, Mycena inclinata, and Panel/us stypticus.

In many places the native oak species have been replaced by
Quercus rubra, more rarely also by Castanea sativa. The
mycoflora of such woods is similar to the Quercion, although
strongly impoverished and without characteristic accompanying
fungi.

Another important planted deciduous tree on acid sands is
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nowadays and much poorer in agarics. They do not have charac­
teristic species. Dominant mycorrhizal species are Lactarius
hepaticus, L. rufus, Laccaria proxima, and Russula emetica var.
sylvestris. Pine forests with much Rubus fruticosus (s.l.) are
growing on humose sands relatively rich in nitrogen and they are
very poor in mycorrhizal fungi. A characteristic saprophyte of
this type may be Mycena amicta.

The plantations of Pinus sylvestris, P. pinaster, and P. nigra in
the coastal dunes of the Wadden- and Duindistrict contain some
species which are lacking or much rarer in the inland forests,
apparently due to the higher lime content of the dune sands.
Examples are the mycorrhizal Tricholoma myomyces, Russula
cessans, Suillus collinitus, and S.granulatus, the litter saprophyte
Mycena clavicularis and, exclusively on cones of Pinuspinaster,
Mycena seynii.

The ectomycorrhizal flora in Larix plantations is much poorer
than in pine forests and dominated by ubiquitous species such as
Russula ochroleuca, Laccaria proxima, Xerocomus badius and
the conifer symbiont Lactarius hepaticus. The only widespread
exclusive Larix associate is Suillus grevillei, whereas Boletinus
cavipes, Suillus aeruginascens, and Hygrophorus lucorum are
much rarer. The agaric flora on wood and litter is similar to other
coniferous forests and does not contain characteristic elements.

Picea plantations are mainly found on poor, acid pleistocene
sands (Drents, Gelders, Subcentreuroop-, and Kempens district).
They are also poorer in mycorrhizal fungi than Pinus forests and
dominated by approximately the same species. All characteristic
symbionts are rare in the Netherlands and mainly found in the
few Picea stands on more or less calcareous soils in the Duin-,
Fluviatiel and Krijtdistrict and in the Flevopolders, e.g. Lactarius
deterrimus, Hygrophorus pustulatus, Russula nauseosa, and R.
queletii. An acidophytic mycorrizal symbiont such as Hygro­
phorus olivaceoalbus, widespread in the natural area of Picea,
has been only recently found for the first time in the Netherlands.
Characteristic agarics are also Strobilurus esculentus on cones
and Micromphale perforans on needles, whereas Clitocybe di­
topa is relatively common in Picea forests and differentiating
with regard to other coniferous forests.

The widespread plantations of Pseudotsuga menziesii are even
poorer in mycorrhizal fungi and dominated by the same ubi­
quists. Exclusive symbionts of this tree are completely lacking in
the Netherlands and the saprophytic flora is not different from
other coniferous forests.

8. AGARICS AND NATURE CONSERVATION

In the Netherlands, many larger animals and some phanerogams
are protected by national law against collection and killing.
Mushrooms and toadstools are only protected by local regula­
tions in some municipalities which forbid collecting of any fungi.
Such regulations are hardly effective since supervision is in­
sufficient and, more important, because they ignore the real
threats to the mycoflora, namely destruction of habitats.

More effective is the protection of specific areas such as nature
reserves. At present, approximately 1500 km2 (± 5 % of the total
surface of the Netherlands) are nature reserves, owned by the
state or by private organisations. These areas cover representa-

tive examples of almost all important habitat types of the Nether­
lands. They are usually selected on the basis of the fauna of larger
animals, in particular birds, the flora of phanerogams and/or
special geomorphological features. Usually the mycoflora does
not play any role in the selection of nature reserves. The only
example of a mainly mycological reserve is an old avenue of
Fagus on river clay ('Wulperhorst', S. of Utrecht), famous for its
richness in rare boletes and other large mycorrhizal fungi.

However, even the establishment of nature reserves does not
guarantee the maintenance of a valuable (myco)flora and fauna.
Many protected areas suffer from the influences of the surround­
ing agricultural landscape, such as deep drainage and eutrophica­
tion by penetrating fertilizers. In addition, the management of
nature reserves is not always adequate. Moreover, all areas are
influenced by the deposition of chemicals from polluted air.

The main problems concerning the protection of agarics will
be treated below. More detailed information has been published
in a special issue of Coolia (1978, nr, 4) and by Arnolds (1985).

For many species of agarics a strong statistically significant
decline has been established during the last thirty years (Arnolds
1985). This decline is most prominent in two ecological groups,
viz. the saprophytic species of grass- and heathlands and the
ectomycorrhizal species. The reduction of grassland mycocoe­
noses is easily explained by the intensification of grassland use,
including regular resowing and strong fertilization. Many species
of Hygrophorus grasslands (see p. 22) have become rare. In the
Netherlands only a few rich Hygrophorus grasslands remain,

Fig. 27. The distribution in the Netherlands of grasslands characterized
by the occurrence of at least five species of Hygrocybe and Camaro­
pliyllopsis; 1 =5-6 species, 2 =7-9 species, 3 =10-15 species, 4 => 15

species.
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mapped in Figure 27. These grasslands comprise less than 0.1 %
of the total grassland area and are only partly protected. Protec­
tion is urgent since the development of a rich and characteristic
grassland mycoflora takes at least fifty years. An adequate man­
agement includes pasturing in low densities or regular mowing
and removal of the hay, and the avoidance of the use offertilizers
and pesticides.

The decline of the ectorn ycorrhizal fungi is evident right down
the line, but the most striking in forests of both Quercus robur
and Pinus sylvestris on acid, oligotrophic sand poor in humus
(Dicrano-Quercetum. Cladonia-Pinus forest), observed first in
the south, later in the centre and finally in the north-east of the
country. Many species have almost disappeared from the poor,
pleistocene soils, but are still present on less acid, calcareous
sands in the dunes and new polders. Mycorrhizal species with a
very strong decrease are Amanita gemmata, A. porphyria, A.
pantherina, Boletus calopus, B. erythropus, Boletinus cavipes,
Cortinarius armillatus, C. bolaris, C. elatior, C. hinnuleus, C.
mllCOSUS, C. pholideus, C. violaceocinereus,C. cinnabarinus, C.
cinnamomeus s.l., C. semisanguineus, Gomphidius glutinosus,
Chroogomphus rutilus, Gyroporus cyanescens, Hygrophorus
eburneus, Lactarius piperatus, L. vellereus, L. views, Leccinum
testaceoscabrum, Russula sardonia, R. paludosa, Suillus bo­
vinus, S. grevillei, S. variegatus, Tricholoma albobrunneum, T.
auratum, T. columbetta, and T. sulphureum. Some striking my­
corrhizal fungi have not been found since 1950 and are probably
extinct, e.g. Hygrophorus agathosmus, H. pudorinus s.l., H.
russula, Tricholoma robustum, Cortinarius sebaceus, C. sodag­
nitus, and C. malicorius.

This decline can be ascribed neither to changes in forest
management or to forest succession, nor to the collecting of
basidiocarps. Collecting of (edible) mushrooms has never been
popular in the Netherlands, with a possible exception in the case
of Cantharellus cibarius. For this species, a strong decline has
been established but it could be demonstrated that this cannot be
caused by collecting (Jansen & de Wit 1978, Jansen, van Dobben
& de Wit 1985). Removal of basidiocarps can in fact only have
marginal influence on the abundance of a species of macrofungi,
as pointed out by, for example, Tjallingii (1978) and the 'Com­
missie Paddestoelen en Natuurbehoud' (1983).

Amolds et al. (1985) have suggested that the decline of some
ectomycorrhizal species is caused by acidification of the soil by
air pollution ('acid precipitation'), among other things because
the pattern of decline parallels the pattern of S02 concentration
and because many species remain stable on calcareous soils. An
even more important factor seems to be the increasing eutrophi­
cation of forest soils by accumulation of nitrogen from airborne
NH 4 and NO. The reduction of mycorrhizal fungi coincides with
the decrease of vitality of forest trees, in particular Pinus (Ter­
morshuizen & Schaffers 1987). This example illuminates the
ecological importance of agarics and their great value as bioindi­
cators.

The changes in the saprophytic agarics on litter are less promi­
nent (Amolds 1985). Some species of rich soils are increasing,
e.g. Clitocybe nebularis, Agaricus arvensis, Stropharia cyanea
and Clitocybe spp.div. whereas some species of poor soils show a
tendency to decline, e.g. Clitopilus prunulus and Galerina
spp.div. The agarics on wood are generally increasing, apparently

caused by the ageing of the forests and therefore the greater _
availability of stumps and other dead wood.

It is obvious that the protection of rare habitats such as coastal
dunes, peat bogs, poor hayfields, wetlands and (semi)natural
forests is useful and necessary for the maintenance of a varied
and characteristic mycoflora. These habitats are usually also
important for other organisms. However, some habitats deserve
special attention since their mycological significance considera­
bly exceeds the importance for other groups of organisms. Such
areas do often not receive sufficient attention from nature conser­
vationists. The special position of Hygrophorus grasslands has
already been stressed. Another habitat worth mentioning is
formed by the Alnus forests and Salix scrub on wet soils, rich in
specialized fungi and in wood saprophytes and easily disturbed
by desiccation and eutrophication. The Dicrano-Quercetum on
dry, acid sand dunes is extremely poor in phanerogams, but the
richest habitat in the Netherlands for mycorrhizal fungi. It is a
very local association covering only small surfaces. Similarly the
Pinus forests on dry sand dunes poor in humus tCladonia-Pinus
type) are extremely rich in specialized mycorrhizal fungi and
worthy of protection. Pinus and Picea plantations on calcareous
sands and clayey soils are rare in the Netherlands, but rich in rare
fungi and may be worthy of protection in some cases too. Such
forests are usually regarded as unwanted by nature conservation­
ists as they have a negative impact on other components of the
ecosystem, e.g. on the development and species diversity of the
herb layer. A very interesting habitat for macrofungi is made up
by old avenues of Quercus and Fagus on various soil types,
hosting a rich mycorrhizal flora of spectacular and rare species.
Road reconstructions easily lead to the destruction of this habi­
tat.
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CHAPTER 3

Specific and infraspecific delimitation

THOMAS W KUYPER

1. INTRODUCTION

All naturalists at least are convinced that vanation between
individual specimens in nature is not continuous, but shows
discontinuities. These enable us to arrange these specimens in a
hierarchical system of decreasing similarity with an increasing
level of abstraction. There is also a basic level in this hierarchy
and this basic or fundamental unit in the hierarchy is called the
species. Species are generally held to exist in nature as a reality,
independent of our ability to perceive them (Lather 1972, Wiley
1981). That species are those fundamental units is not fortuitous,
but is a corollary of evolutionary theory. It is this fundamental
reality that gives taxonomy, the analysis of biological diversity,
its objective foundation.

However, this objectivity has not always been recognised.
Adherents of a so-called nominalistic species concept deny the
objective existence of species, and assert that species are only
human abstractions. Bessey (1908) for instance wrote: 'Nature
produces individuals and nothing more ... species have no ac­
tual existence in nature. They are mental concepts and nothing
more ... species have been invented in order that we may refer
to great numbers of individuals collectively.' And Burma (1954)
claimed that 'all taxonomic units of whatever kind should be
recognised explicitly for what they are - arbitrarily erected,
man-made constructs, incautious use of which may result in
obscuration to a degree which outweighs the convenience of
recognising such units'.

Vestiges of nominalist thinking about species can be encoun­
tered in the relativistic position that 'a species is what a good
taxonomist calls a species'. A consequence of this cynical
definition is the belief that species may be split or lumped
together according to the will of a taxonomist (Kuyper 1985).

Most naturalists would regard these assertions as being simply
untrue. Species are not just mental concepts; there is no equiva­
lent for it outside living nature. This reality of species is evident
to all mycologists when we speak about Laccaria amethystea or
Rhodotus palmatus, but the same applies to species of Cortina­
rius or Entoloma. The problem does not present itself in their
existence, but in their recognition (see below).

Although most mycologists probably have a feeling as to what
a species is, strictness in the definition of the species category,
and in the criteria for species recognition, is necessary in order to
obtain a common species concept for the Flora agaricina neerlan­
dica.

Evolutionary theory did not exert much influence on systemat­
ic agaricology for a long time, and until recently mycologists

30

seem to have adopted a typological (or essentialist) view about
the nature of species. Characteristic of this view is the emphasis
on the 'average', and the neglect of variation as a crucial aspect of
the biology of the species. It is not surprising then that mycolo­
gists have been engaged in describing and formally naming every
aberrant variant of a species. However, we need a more realistic
view of fungi: as variable and evolving organisms that adapt to
local conditions and change through time.

The introduction of a so-called biological species concept in
mycology is therefore needed. This concept is called 'biological',
not because it deals with biological taxa, but because the
definition is biological, as it uses criteria that are meaningless
outside the living world. According to this concept (Mayr 1970),
species are groups of natural interbreeding populations that are
reproductively isolated from other such groups.

Unfortunately, however, this biological species concept is
hardly operational. It is therefore not surprising that Mayr (1970)
initially referred to the correlation between morphological and
genetic criteria when it comes to the application of the concept in
practice. In a later wording, Mayr (1982) omitted reference to
morphological criteria, but added that each species occupies a
particular niche in nature, thus giving attention to ecological
aspects in the maintenance of species integrity.

This latter formulation is reminiscent of the ecological species
concept (Van Valen 1976). According to this definition a species
is a lineage (or a closely related set of lineages) which occupies
an adaptive zone minimally different from that of any other
lineage in its range and which evolves separately from all line­
ages outside its range. This definition shows one major flaw,
because Van Valen considered the existence of niches indepen­
dent of the species that fill them.

The above-mentioned reformulations of the biological species
concept must be considered as expressions of theoretical and
practical inadequacy of the original concept. Rosenberg (1985)
concluded that it could well be impossible to arrive at an unam­
biguous, non-trivial definition of the species category because it
does not form a homogeneous class. He even went farther and
concluded that particular species are not natural kinds, but must
be considered individuals in the philosophical sense (Ghiselin
1975, Hull 1976). The main differences between natural kinds
and individuals are listed below.

However, we should be aware of it that not all species in this
Flora are individuals. Simplifying individuals to 'natural species'
and natural kinds or classes to 'artificial species' , we are forced to
admit that we may have ended up in this Flora with a mixture 01
true, natural species and artificial species. And because of the
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2. MORPHOLOGICAL SPECIES CONCEPT

limitations of Homo sapiens, 'a poor creature having weak eyes
and blunt other senses' (Parmasto 1985), we cannot always tell
the difference between them.

This somewhat frustrating conclusion has been well-phrased
by Kemp (1985): 'If members of a fungal species can recognise
themselves in the dark in the middle of such an apparently
undesirable habitat as a midden is it not odd that we cannot do
something similar above ground in equally well-heated but more
effectively illuminated surroundings?'

Two types of criteria have been used for species recognition,
viz. morphological and genetic criteria. Species concepts based
on these criteria are often called morphological and genetic
species concept respectively, and this somewhat inaccurate word­
ing is accepted here.

Delimiting a species is performed by the use of a combination of
critical characters on a comparative morphological basis (van
Steenis 1957). A character in this respect may be defined as any
attribute of form, structure, physiology or behaviour which is
considered separately from the whole organism for a particular
purpose such as comparison, identification or interpretation
(Heywood 1967). In more general terms, any attribute of the
organism that can be measured, counted or assessed otherwise,
may be called a character.

The kind of characters employed is, ofcourse, dependent upon
the class of organisms concerned. Reasons for the use of different
kinds of characters are largely practical, but the influence of
tradition on character selection should not be underrated.

As an organism possesses an infinite number of characters, we
must necessarily restrict ourselves, as it is impossible to study
them all. It is therefore of the utmost importance to choose the
relevant characters, i.e. the characters with a high information
content. Character selection is primarily based upon current
knowledge and hypotheses concerning these organisms, al­
though intuition also plays its role.

Morphological taxonomy has been criticised as being unscien­
tific, because it is supposed to contain a personal element and, for
that reason, to be subjective. However, a closer analysis of its
methodology (de Hoog 1983) shows that this claim is largely
untrue. Basic to morphological taxonomy is the description of the
pattern of the characters of the specimens under study.

The next step in the taxonomic process is ordering. We have
stated above that an ordered pattern exists in nature, and our
classificatory activities must therefore strive to express that pat­
tern. Although this has been considered an art by some systernat-

II"DIVIDUALS

Exist in nature, independent of
our ability to recognise them.

Can be characterised.
Have parts.
Can evolve.

I"ATURAL KINDS

Are constructions of the human
mind, have no real existence.

Are defined.
Have members.
Cannot evolve through time, unless

resulting in a different class.

ists, it is in fact an objective representation of reproducible
statements.

In this respect, the classification is a kind of scientific hypo­
thesis about this natural order and it possesses a certain informa­
tion content. Therefore a classification is liable to produce predic­
tions that can be falsified (Talbot 1971). This predictivity has two
different aspects, viz. with regard to newly discovered specimens
and with regard to additional characters. We can, therefore,
compare different classifications and judge them according to
their predictive ability by introducing additional specimens and/
or characters. Classification A is falsified and must be replaced
by another classification B, when the latter turns out to be more
predictive than the former with regard to additional specimens
and/or characters.

Consequently taxonomy, the making of a classification, is not a
subjective business, as both description and ordering are largely
objective and rational activities. There is no reason to disqualify
morphological taxonomy for being subjective or unscientific.

The assertion that species are really existing, objective units
and the notion that ordering is an objective procedure, do of
course not always help us as regards the problem of species
recognition by morphological means. This can sometimes be a
real problem as will be acknowledged by every mycologist who
tries to recognise species in Cortinarius or Entoloma.

It is self-evident that species must be diagnosable, that they
must possess characters that are relatively unique to them, in
order to be recognisable. Nothing is implied here about the level
of difference that is necessary for specific recognition. We must
of course also be aware of the existence of infraspecific variation,
as will be elaborated below.

Distinction based on a single character, however, usually leads
to artificial divisions and delimitation. Only a combination of
interindependent characters ensure a natural division and distinc­
tion (van Steenis 1957). This can be generalised in the statement
that good species differ in at least two, interindependent morpho­
logical characters. Taxa differing in one character only are there­
fore given infraspecific rank. This procedure has been followed
by all contributors to this Flora.

3. GENETIC SPECIES CONCEPT

A genetic species concept pertaining specifically to fungi has
been given by Esser & Hoffmann (1977): 'Populations belong to
different species when the failure to interbreed and to produce
viable offspring in nature is not caused by genetic parameters
operating in the completion of the sexual cycle.'

The genetic species concept has been introduced into the
taxonomy of the Agaricales by Vandendries (1923). The concept
gained wide acceptance after the detailed studies by Lange
(1952) on the significance of intersterility for species delimitation
in Coprinus. To date it has been applied to several genera in the
Agaricales and other fungal groups. Adherents of this genetic
species concept point out that it is superior to a morphological
concept as it allows for experimental falsification, and therefore
attains a higher degree of objectivity. However, the initial optim­
ism with respect to its usefulness for determining species status
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32 FLORA AGARICINA NEERLANDICA

has been tempered during the last decade because of the follow­
ing difficulties:

1. Organisms must be suitable for experiments, and for that
reason must be grown in culture. So far it has been very difficult
(and in most cases even impossible) to culture mycorrhizal fungi
successfully. Fries & Mueller (1984) studied the incompatibility
systems in the genus Laccaria, and Fries (1981, 1983) investi­
gated homing reactions in the genus Leccinum as an aid in species
recognition. This latter reaction is, however, not as reliable as a
strict genetic test of compatibility versus incompatibility.

For the time being a genetic species concept seems hardly
applicable to the group of mycorrhizal fungi, which comprises
almost 50 % of the Agaricales. Several genera of saprotrophic
fungi (e.g. Hygrocybe, the greater part of Entoloma) have also
thus far not been grown successfully in culture.

The actual number of genera in which a genetic species
concept has been investigated is (very) low indeed.

2. The criterion is only valid for organisms with sexual repro­
duction. It cannot be used in the delimitation of homothallic and
amphithallic taxa, where we still have to rely on correlative
morphological evidence in order to arrive at their taxonomic
status (cf. Mayr 1970). Neither can it be applied to species that
show haploid fruiting or apomixis (Prillinger 1982) such as
several species of Mycelia or the genus Phytoconis.

3. Intersterility of different populations is a necessary, but not a
sufficient condition for the statement that those populations be­
long to different species. Some cases of intersterility can be
explained by the phenomenon known as heterogenic incompati­
bility (Esser 1965, Hoffmann 1978). For that reason Esser &
Hoffmann (1977) emended the definition of a genetic species as
given above.

4. Interfertility - or rather what is demonstrated, intercompati­
bility - of two populations might also be insufficient for the
taxonomic conclusion that these are conspecific. In most cases
only plasmogamy and dikaryotisation are investigated, whereas
subsequent karyogamy and the formation of viable offspring is
neglected.

In the case of putative hybridisation between Panaeolus cam­
panulatus and P. fimicola on account of dikaryotisation, this
dikaryotic stage proved unstable and a return to the monokaryotic
stage was finally observed (Vandendries 1923, 1933). Reproduc­
tive isolation can also be achieved without incompatibility. This
may be the case in the genus Omphalotus, which consists of three
morphologically and geographically well-delineated variants,
showing complete interfertility under experimental conditions
(Romagnesi 1979, Miller pers. comm.).

However, this argument might generally be rather unimportant
as most isolating mechanisms in the fungi are prezygotic, not
postzygotic (Lemke 1973).

5. As speciation in the genetic sense sometimes is a very
gradual process, we could find 'species' which consist of partly
interfertile, partly intersterile populations. Several examples of
this phenomenon are known in the Aphyllophorales, e.g. Penio­
phora malenconii and P. californica, or Amylostereum laeviga­
tum and A.ferreum (Boidin 1977, 1980). Both cases refer to taxa
that have been geographically disjunct for a very long time, but
still have not completely achieved genetic isolation.

6. Two 'species' might be completely intersterile, whereas

both of them are interfertile with a third 'species'. This is known
in Trichaptum abietinum (Macrae 1967) and in taxa of the
Armillaria mellea complex (Anderson et al. 1980). In both cases,
two completely intersterile American 'species' show fairly high
compatibility with a third European 'species'.

Summarising the above statements, it would seem that applica­
tion of genetic criteria is often superior to morphological criteria
from a theoretical point of view, but that its practical application
is beset with many difficulties. It is therefore not surprising that
(almost) all mycologists, even when working with a genetic
species concept, occasionally return to morphological criteria for
delimitation in those cases where their own experiments fail to
yield unambiguous results, or when their experiments are clearly
contrary to a morphological concept (e.g. Kuhner 1977).

4. THE SPECIES CONCEPT AS USED IN THE FLORA AGARICINA

NEERLANDICA

After careful comparison of the various options for a common
species concept, it was decided to use a strictly morphological
concept for all genera and all species. This choice is based on
operational arguments:

1. Only a morphological species concept can be applied une­
quivocally to all agarics. There are a few genera for which the
application of a genetic species concept is feasible, but the
simultaneous use of two different concepts could easily lead to an
unbalanced taxonomy within the Flora. This is especially true
when the genetic concept leads to more narrowly circumscribed
species than the morphological concept, which seems to be the
case in genera such as Coprinus and Psathyrella (Kits van
Waveren 1985).

The above does not necessarily lead to the conclusion that data
from genetic experiments are of no importance whatsoever to the
practicing fungal taxonomist. As will be seen from the examples
below, the introduction of experimental methods can often lead to
more exact criteria for delimitation and judgment regarding
taxonomic rank. We therefore recommend that information from
such breeding tests be used wherever possible, but that their
results be judged by comparison with morphological data, which
take priority. Kuhner (1977) seems to advocate the same prac­
tice.

2. Only a morphological species concept is useful for the
general user of the Flora, who normally does not have the
facilities necessary to execute genetic tests.

3. Although there seems to be a certain intuition and subjectiv­
ity in the ordering of descriptive morphological data into discrete
species, resulting in the acceptance of both true, natural species
and artificial species, it would seem that the application of the
morphological concept is less beset with difficulties of interpreta­
tion than that of a genetic species concept would be.

5. EXAMPLES

Several examples are given to illustrate the application of a
morphological species concept and the use of additional informa­
tion obtained by breeding experiments:
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1. The genus Armillaria has been considered a taxonomically
difficult group because of the highly polymorphic nature of the A.
mcllea complex. Genetic experiments by Korhonen (1978) re­
vealed the existence in Europe of five intersterile groups. Subse­
quent investigations (Romagnesi & Marxmiiller 1983) yielded
morphological criteria to recognise the five as species in the
field.

2. A recent study of character variation within .Hypholoma
Jasciculare revealed the existence of a small-sized variant with
very crowded lamellae. Some of these collections were intercom­
patible and showed incompatibility with typical H Jasciculare,
but one collection showed compatibility with typical Hifascicu­
lare, being incompatible with the other dwarfish collections. This
led Lamoure (1984) to the conclusion that two different dwarfish
taxa were involved, morphologically unrecognisable but differ­
ing in their genetic behaviour. She proposed two different taxa,
vix. H fasciculare var. pusillum and H ambiguum, for these
dwarfish variants. Her taxonomic conclusions are not followed
here, being in contradiction with morphological taxonomy. The
dwarfish variant is probably best considered a variety of H
fasciculare.

3. The application of a genetic species concept in Laccaria
was recently investigated by Fries & Mueller (1984). Generally
speaking, their genetically delimited taxa correspond with the
morphological species, except in the case of L. laccata, where
two intersterile groups could be recognised. As no morphological
differences could be found between these groups, a formal segre­
gation was not proposed. Their taxonomic treatment is also
accepted for the Flora (Mueller & Vellinga 1986).

4. The Omphalina pyxidata complex was elucidated by
Lamoure (1974) and split into six species, primarily based on
genetic behaviour, although subsequently small morphological
differences between these have been found. However, character
variation in this complex in the Netherlands indicates that it is
impossible to recognise more than one morphological species
(Kuyper in prep.), and her species are for that reason reduced to
incompatible variants. It might be possible, of course, that
several of these are restricted to the Alps and represent good
species on account of unique morphological characters.

5. Although all collections of specimens belonging to the
genus Omphalotus are intercompatible (Miller pers. comm.),
there are three morphologically well-characterised taxa. As inter­
mediates between these morphological variants have never been
recorded, it seems plausible to assume that they are actually
isolated, although they are fully interfertile in the laboratory. It is
likely that this genus consists of true, allopatric species that are
given specific rank (Kuyper in prep.).

6. Genetic investigations in the Psathyrella candolleana com­
plex revealed the existence of four incompatible races, which
were morphologically similar (Galland et al. 1979). As it is
impossible to recognise these taxa with morphological means,
they are reduced in this Flora into intersterile variants ('races') of
one species (Kits van Waveren 1985).

The same reasoning applies to the three different intersterility
groups in the Psathyrella gracilis group (Kemp 1985).Taxonom­
ic matters are, however, much more complicated here, as Kits van
Waveren (1985) recognised two species, viz. P gracilis and P
microrrhiza while admitting that occasionally intermediates are

encountered. Possibly a renewed search for taxonomically rele­
vant characters will help in the unrave1ing of this complex.

6. PATTERNS OF INFRA SPECIFIC VARIABILITY

After the formulation of a common morphological species con­
cept for the Flora agaricina neerlandica, it seems logical to go one
step further in order to study infraspecific variability and its
hierarchical representation.

It is evident to the careful observer that there often is a pattern
of infraspecific variation that can be recognised and classified.
One of the reasons to designate this variability formally is that
otherwise it might go unnoticed. But we should of course not
forget that even conspicuous infraspecific variation might be
biologically trivial and that it will never be possible to give an
adequate and formal representation of the total structure of a
species. For that reason we are forced to sail between the Scylla
of typology and the Charybdis of relinquishing the classification
of any infraspecific variation.

Some mycologists have indeed almost completely denied the
usefulness of infraspecific categories. Orton (1960) for instance
wrote: 'We do not yet know precisely what a species is in most
genera of agarics (Coprinus is perhaps an exception), and even
less what constitute infraspecific taxa.' He therefore decided to
exclude these infraspecific taxa almost completely. However, a
consequence of this attitude is that some taxa are given specific
rank, but at the same time disqualified with the statement that
they are 'admittedly weak species' (Hora 1960). This ultimately
results in an unbalanced taxonomy and is therefore objection­
able.

Although it is true that we hardly know what infraspecific taxa
represent, and it might well be that we are classifying biologically
trivial variation, we think that an infraspecific taxonomy can
serve practical purposes and for that reason we should give
criteria for our infraspecific taxa.

The International Code of Botanical Nomenclature recognises
five infraspecific categories, viz. subspecies, variety, subvariety,
form and subform. Only the categories subspecies, variety, and
form have been used in mycology and will be considered in this
essay. The (informal) category of forma specialis, widely used in
the taxonomy of certain parasitic fungi (Hudson 1970), does not
play a role in agaricology, and is likewise left out of discussion.

Every section of this chapter will begin with a historical sketch
of the various ways in which this respective category has been
used. It will become immediately clear that most mycologists did
not bother to define their categories. And those mycologists who
did explicitly define their categories, often contradicted each
other.

After a comparison of the various definitions a common basis
is sought for the use in this Flora. As far as possible, this use is
consistent with its use in other branches of systematic botany.

6.1 Subspecies

A perusal of mycological literature will quickly show that the
actual number of subspecies is very low, except in the work of
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Konrad & Maublanc (1924-1937). This raises the question
whether the subspecies concept of these authors differs from that
of other mycologists. Although they did not provide a formal
definition, it is clear that their concept was different. They used
that category for what they regarded as extremely related species
about which they had some reservations as regards their rank.
Their ideas have not been followed by other mycologists, and are
likewise not acceptable for this Flora.

Another concept of subspecies in agaricology has been given
by Singer (1942). According to his dynamic view, the subspecies
is to be regarded as a not-yet-species, a taxon half-way the
process of speciation. His subspecies sometimes show reduced
interfertility, and are characterised by some geographically and/
or ecologically correlated morphological differentiation. His
subspecies are stages in the evolutionary process of allopatric
(geographic) and sympatric speciation; his varieties and forms on
the other hand do not play an independent evolutionary role.

Davis & Heywood (1963) define the subspecies as a consider­
able segment of a species with a distinct area and more or less
distinct morphology, often showing some intergradation. A com­
parable definition has been employed by Bas (1977) who stated
that subspecies are constant variants within a species which have
a geographical distribution differing from that of the typical
variants. The word constant probably implies that no intergrada­
tion of characters occurs, although this is not stated explicitly.
Romagnesi (1977a) and Hciland (1984) used more or less similar
criteria for subspecies recognition.

Not only geographical differentiation but also ecological dif­
ferentiation is included in the subspecies definitions by Kreisel
(1974), Singer (1977a), and Amolds (1983). Intergradation of
characters is often allowed for. Such definitions resemble the
original one by Singer (1942), although they give less explicit
attention to the outcome of the anticipated evolutionary pro­
cess.

Summarising the above concepts, we can conclude that mod­
em mycologists use two different and hardly comparable criteria
for subspecies recognition, viz. (i) morphological discontinuities
(either absolute or showing some intergradation) and (ii) geogra­
phical and/or ecological segregation. This latter criterion is added
because it is assumed that this differentiation lies at the basis of
speciation. Without such geographical and/or ecological segre­
gation these discontinuities would most probably be evaluated
differently. The latter criterion therefore relies on assumptions
about the speciation process, but it is rather uncertain whether
these assumptions are valid (Kemp 1977, Kuyper 1986). The
former criterion on the other hand, the observation of morpholog­
ical discontinuities, is of course consistent with the requirements
of a morphologically based taxonomy.

As we try to use a strictly morphological species concept in
this Flora, the introduction of the subspecies category as defined
above would certainly lead to difficulties. It is therefore fortunate
that the subspecies category has hardly been used in agaricology,
and that this concept could for the time being be discarded
completely without upsetting present-day taxonomy. For this
reason, we will use only the categories of variety and form for
those infraspecific variants with morphological differences. The
amount of intergradation determines their exact rank (see below).
It should of course be rather limited, as delimitation of an

(almost) continuous series of variants is arbitrary and has, there­
fore, no predictive value.

Geographical and/or ecological criteria would not play a role
in determining the category, unless correlated with morphologi­
cal differences.

6.2 Variety
In contrast with the diversity of definitions of the subspecies is
the relative uniformity in the definition and use of the variety.
Generally speaking the category variety is indiscriminately used
for taxa that possess morphological character differences that are
considered not large enough for specific rank (Heiland 1984).
Admittedly this is a rather inaccurate definition, and it sometimes
leads to a situation where this category is used for any infra­
specific taxon where there is a lack of clarity with regard to its
rank (Singer 1977a). This could easily result in a rather unbal­
anced taxonomy if many locally aberrant populations are ele­
vated to the rank of variety, as was done in the genus Laccaria
(Singer 1977b, cf. Mueller & Vellinga 1986).

We need therefore a more precise circumscription of the rank
of variety. Bas (1977) restricted the category to constant variants
within a species (mostly differing in one character only) occur­
ring with the typical variant and of which the aberrant character is
not connected with the corresponding character in the typical
variant by a series of intermediates.

This definition does, however, not agree with that given by
Davis & Heywood (1963), where distributional criteria, just as in
the subspecies but on a far more restricted scale of local facies,
seem to be dominant. This concept is better not applied in
systematic mycology for exactly the same reasons as given above
in the discussion of the subspecies. One of its main disadvantages
is that this distributional hierarchical construction can be quite
independent of morphological differentiation.

In this Flora we have adopted the definition as given by Bas
(1977) with the complete exclusion of distributional and/or eco­
logical criteria. We wish to stress again that intergradation of
characters is not allowed for in this concept of the variety. For
intergraded morphological variants the rank of form is used.

6.3 Form
As suggested above, the category of form is used for those cases
where single character differences show some (limited) intergra­
dation. The intergradation of morphological characters often
implies that these differences are of less significance than those
of varieties, although this needs not always be true.

6.4 Variant
It has been noted above that it will never be possible to give a
complete and adequate representation of infraspecific variability
under the formal rules of nomenclature. It should therefore not be
our aim to name every slightly aberrant variant when this charac­
ter difference is supposed to be genetically based.

We should probably benefit more from an informal category
for such slightly aberrant variants. And for this category the term
'variant' is proposed here. As this informal rank has no official
status under the rules of nomenclature, it can be rather loosely
and informally applied. However, it should of course be clear that
these variants should be genetically based. Even informal rec-
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ognition of phenotypic differences, although they may easily be
recognised, does not seem to serve a useful purpose. In most
cases we are of course uncertain as to whether any character
difference is genotypic or phenotypic, and in the absence of
relevant experiments, our judgment may be rather subjective.

7. SYNOPSIS

The adoption of a morphological species concept for this Flora
leads to the acceptance of only two infraspecific categories, and
the choice between these two is mainly based on whether the
infraspecific taxa show intergradation or not. Two categories, viz.
variety and form are recognised, and are defined here as follows:

1. Varieties are constant infraspecific entities differing in one
single character from each other and not showing intergradation.
They mayor may not occur together with the type variety, or
show geographical and/or ecological segregation.

2. Forms are constant infraspecific entities like varieties but
showing some limited amount of intergradation.

Furthermore the informal category 'variant' is accepted for all
those infraspecific entities that can be usefully recognised but do
not deserve formal classification and naming.

The category of subspecies is not applied, as its use relies
heavily on theoretical considerations about speciation processes.
Most subspecies would seem to deserve varietal rank in this
classificatory system, whereas some would be reduced to forms.

This infraspecific hierarchy closely parallels those by De
Candolle (1813) and Fries (1821), who also applied only the
categories of variety and form. This agreement is not fortuitous;
our taxonomic understanding is still built on the same morpho­
logical considerations, and the genetic species concept in practice
hardly influences our ideas of infraspecific taxonomy.

Finally, a frequent misconception may be pointed out, viz. that
it is the character that ultimately defines the rank of a taxon (cf.
Romagnesi 1977b for a similar critique of generic concepts). It is
sometimes stated that certain differences (for instance the pres­
ence of2- versus 4-spored basidia) must be valued on a particular
taxonomic level.

However, our considerations above make clear that the rank of
those taxa must be judged in relation to other morphological
characters and character constancy. After a careful analysis taxa
based on such differences can turn out to be good species (as in
Entoloma subsect. Endochromonema), varieties (as in Inocybe
hirtella) or variants (as in Hygrocybe conica, where many collec­
tions consist of mixtures of basidiocarps with predominantly
2-spored and 4-spored basidia). In the genus Mycena many
species are capable of haploid fruiting (cf. Prillinger 1982) and in
this case the question of whether these haploid variants deserve
autonomous status poses special problems. As haploid fruiting in
this genus can be encountered in a large number of species,
formal recognition could ultimately result in a doubling of the
number of taxa, without increased insight into the taxonomic
structure of the genus. Consequently there is good reason to deny
any formal status to them (cf. Kiihner 1977).

Romagnesi (1975) has proposed the term pseudovariety, which
has no formal standing under the code of nomenclature, for those
taxa that are morphologically similar, but genetically completely

isolated because of differences in breeding behaviour. This
occurs in taxa with heterothallic and amphithallic variants, or in
taxa that differ only in basidial characters (bisporous versus
tetrasporous basidia). Although genetically completely isolated,
Romagnesi felt that these variants still did not deserve the rank of
autonomous species, an opinion also held by Kiihner (1977).

However, the introduction of the term pseudovariety does in
our opinion not serve a useful purpose. What counts is our ability
to recognise - morphologically - particular infraspecific entities,
whatever the genetic nature of the differences of these entities
might be. For that reason we believe that these pseudovarieties in
the case of bisporous versus tetrasporous taxa can simply be
classified as (true) varieties.

Several other characters could be correlated with this differ­
ence in the number of sterigmata, viz. spore-size (often by 20-25
% larger in specimens with bisporous basidia in comparison with
tetrasporous basidia) and the number of nuclei in the spores. This
latter character can also be of use in discriminating between
different species with tetrasporous basidia as is the case in several
species of Hygrocybe or in Omphalina obscurata (binucleate
spores) and 0. velutipes (uninucleate spores). In this latter case,
however, there are several other differences between these taxa
that indicate that they are correctly considered to be autonomous
species. The value of this character is therefore dependent on its
correlation with other characters.

The above conclusion is of course rather trivial; any expe­
rienced taxonomist knows that a particular character can be
distinctive in one group, whereas it lacks all significance in
another (cf. Stebbins 1974).
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CHAPTER 4

Generic concepts in agarics and boleti

THOMAS W. KUYPER

The idea that a phenetically natural classification (based on
correlation of all characters) corresponds with a cladistically
natural classification (based on common possession of derived
characters only) is widespread (e.g. Singer 1975). This idea is
generally correct (Kalkman 1982), but several genera which are
characterized by the common possession of primitive characters
cannot lay claim to naturalness in the cladistic sense.

Much has been written in general terms about the genus, but
few authors tried to define this category. This has probably been
caused by the generally held belief that 'nature may make spe­
cies, but man has made the genera' (Bisby & Ainsworth 1943).
The genus then is a concept primarily intended to bring together
species in a natural way.

There are two main criteria by which generic concepts have to
be judged, viz. (i) naturalness and (ii) practicality and tradition.
Unfortunately these two criteria sometimes conflict.

With respect to the criterion of naturalness, it is important at
the outset to discriminate between naturalness and homogeneity
of a taxon (Romagnesi 1977, van Steenis 1978). Unfortunately,
these concepts have frequently been confused. Homogeneity
refers only to the amount of variation within a certain taxon, not
to its naturalness. To give one example: the genus Entoloma (Fr.)
Kumm. is undoubtedly natural and holophyletic (strictly mono­
phyletic, i.e. consisting of all descendants of a parental taxon,
recognisable by the common possession of a uniquely derived
character) as can be concluded from its unique spore structure.
Recently the genus has been split up by some mycologists into
several smaller genera. These new taxa are of course more
homogeneous, but the naturalness and holophyletic nature of
these segregate genera is questionable in some instances (Noor­
deloos 1987). The same reasoning probably holds true for Corti­
narius (Pers.) S.F.Gray and its subdivisions (Heiland 1984).

Naturalness in the cladistic sense has not often been demon­
strated for genera of Agaricales. In most cases holophyly is
inferred from phenetic naturalness. Such procedure seems inevi­
table, considering our often limited knowledge of genera over
their complete area and the difficulties inherent in cladistic
methodology. Decisions on generic delimitation for the Flora
agaricina neerlandica are based on knowledge of its constituent
species over a limited part of its area (Europe). Some genera
recognised in this Flora could therefore well be unsatisfactory in
a world context, e.g. Lepista (Fr.) w.G.Sm. (questionably autono­
mous with regard to Clitocybe (Fr.) Staude) and Porphyrellus
EJ.Gilb. (congeneric with Tylopilus P.Karst.?).

Inference ofholophyly from phenetic naturalness can also lead
one astray when the so-called reduced series are neglected. It
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seems likely that Omphalina Quel. is only a paraphyletic group­
ing (a monophyletic grouping that does not contain all descen­
dants of a parental taxon, defined only by the common possession
of a primitive character). Inclusion of Arrhenia Fr. would make
this (combined) taxon holophyletic (Kuyper 1986). Reasons of
practicality, however, lead to a deferment of such a decision in
this case. On the other hand, there are sufficient practical reasons
to include Gloiocephala Mass. in Marasmius (Fr.) Fr.

Recently several new genera of agarics have been erected with
the argument that these new genera possess such striking charac­
ters that they form an autonomous natural grouping. Examples
are the genera Singerella Harm. (separated from Clitocybe (Fr.)
Staude), Megatricholoma Kost (separated from Tricholoma (Fr.)
Staude), and lnocybella Zerov (separated from lnocybe (Fr.) Fr.).
However, such procedure is only acceptable if not only the
segregate genus, but also the remaining part of the original genus
conform to the requirements of naturalness. Itseems unlikely that
this criterion is met in the cases referred to. This criterion has
been met when the genera Myxomphalia Hora and Gamundia
Raithelhuber (= Stachyomphalina H.E.Bigelow) were separated
from Fayodia Kiihner.

Several persistent taxonomic problems result from species that
show characters apparently bridging the gap between otherwise
natural genera. Although merging of genera in such cases some­
times represents a distinct amelioration (e.g. Conocybe Fay. with
Pholiotina Fay.; Pholiota (Fr.) Kumm. with Flammula (Fr.)
Kumm.), this is not always a good solution. When the number of
so-called intermediate species is small with respect to the size of
both genera, such generic lumping could be disadvantageous
because (i) the predictability of other defining generic characters
would decrease and hence the information content in such a
classification; (ii) the delimitation from surrounding genera
would also become more problematical. Metaphorically speak­
ing, the lumping snowball would start rolling (Geesink 1984). It
is convenient in such cases to wield the principle that the number
of intermediate species should be proportional to the size of the
groups (Davis & Heywood 1963). Classification of such interme­
diate species is always bound to be somewhat arbitrary. Such a
situation is probably encountered in the delimitation of Hypho­
loma (Fr.) Kumm., Psilocybe (Fr.) Quel., and Stropharia (Fr.)
Quel, (Smith 1979) or of Collybia (Fr.) Staude and Marasmius
(Fr.) Fr. We must then content ourselves with genera with a
polythetic set of characters, where each character is not present in
all species but occurs only in the majority of its members. Such
genera are difficult to characterize when constructing a determi­
nation key.
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In such circumstances, practical considerations are very im­
portant because the category of the genus is historically tied up
with that of the species and cannot be separated from it in the
denomination of species. Raising infrageneric taxa to the rank of
genus or reducing genera to the rank of infrageneric taxa should
only be undertaken when there are new, strong taxonomic reasons
for the change; otherwise it seems preferable to stick to the
traditional concepts.

Summarising the above, we must conclude that much freedom
has to be allowed to the contributors to the Flora agaricina
neerIandica for generic delimitation. To date such liberty cannot
be avoided. We hope, however, to have achieved a reasonable
balance between tradition and innovation in our generic con­
cepts.
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CHAPTER 5

Orders and families in agarics and boleti

C. BAS·

As none of the current classifications of the agarics and boleti in
orders and families (Kiihner 1980, Julich 1981, Moser 1983,
Locquin 1984, Singer 1986) is found fully satisfactory, the
classification adopted in this Flora is at many points a (rather
conservative) compromise between conflicting ideas in the
classifications mentioned. In this chapter the choices that had to
be made and which were often rather difficult are briefly dis­
cussed.

The number of orders and families of agarics and boleti
recognized varies in most of the important recent publications in
this field (Singer l.c., Moser l.c., Kuhner l.c., Kreisel 1969,
Henderson, Orton & Watling 1969) between rather narrow limits,
viz. 15 to 17 families and 1 to 5 orders. In strong contrast, Julich
(l.c.) recognizes 43 families in 11 orders and Locquin (l.c.) ± 80
families in 25 orders. As these last two rather aberrant systems
have been introduced with very scanty supporting arguments,
they will rarely be mentioned in the following discussions, which
will centre mainly round Singer's classification and the
modifications proposed by Kiihner;

Definitions of what is to be considered an order or a family are
rare. Here an order is a group of families (or a single family) and a
family a group of genera (or a single genus) that is distinguish­
able from the orders respectively families bearing the greatest
resemblance to them, by one or more important characters or an
important combination of characters (macroscopical, microscop­
ical, electronmicroscopical, cytological and/or chemical). Impor­
tant characters are characters with a relatively high correlation
with other characters and hence with a certain predictive value.

The clause 'with a supposed common ancestry' is suppressed
deliberately in the definition above, which makes the
classification adopted in this flora phenetic and not phylogenetic.
It goes, however, without saying that the group 'agarics and
boleti' is not necessarily a monophyletic taxon.

In literature many series of related families and genera of
agarics and boleti have been constructed of which quite a few
could very well be phylogenetic lines, but quite often it is
impossible to know in which direction these lines have to be
read.

Probably few mycologists will deny a phylogenetic relation
between Polyporus sensu stricto and Pleurotus via Lentinus, but

*The use of the plural 'we' in this chapter relates to the fact that its
contents have been amply discussed and in broad outlines accepted by
all members of the editorial team.
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whether Polyporus developed from agaricoid ancestors or Pleu­
rotus from polyporoid ancestors is an open question.

Similar cases are represented by the many bridges that have
appeared to exist between agaricoid and gastromycetoid fungi.
Although probably the majority of mycologists are convinced
that in these cases the gastromycetoid fungi have developed from
their agaricoid counterparts (e.g. Heim 1971), the opposite opin­
ion is also strongly defended (Singer 1986).

Such conflicting ideas must lead to strongly conflicting phylo­
genetic classifications without many possibilities of finding out
which is correct. In this Flora, therefore, a phenetic system of
orders and families has been adapted.

It should be mentioned that gastromycetoid genera are not ad­
mitted here in orders and families of agaricoid genera. This is an
unavoidable consequence of accepting a phenetic system.

In addition, the existence of a gastromycetoid counterpart is in
itself not considered sufficient reason for recognition of an inde­
pendent family for an agaricoid genus. In such a situation, the
similarities and dissimilarities between that agaricoid genus and
the most closely similar genera of agarics are considered conclu­
sive.

ORDERS

Singer unites all agarics and boleti in one order Agaricales,
whereas Kuhner accepts five orders, viz. Tricholomatales, Aga­
ricales, Pluteales, Boletales and Russulales.

Russulales
In the present work, only two orders will be recognized, viz.
Agaricales and Russulales. The gap between the Russulales and
the rest of the agarics and boleti is much wider than the gaps
supposed to exist between Kiihner's other orders.

It is not only the combination of spores with a characteristic
amyloid ornamentation and the prominent vascular hyphae and
corresponding gloeocystidia that separates the Russulales from
the other agarics, but above all the heteromerous context formed
in such a unique manner (Reijnders 1976), viz. by the formation
of rosettes of spherocysts around thin axial hyphae.

Boletales
The transition between agaricoid and boletoid fungi is considered
too gradual to permit separation of the latter group on order level.
The existence of several genera of 'agaricoid' boletes tPaxitlus,
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Gomphidlus, Phylloporusi is in itself an indication of this.
The conflicting opinions on the taxonomic position of Ripar­

tites (Singer: Paxillaceae; Kuhner: Tricholomataceae) are also
demonstrative of this situation. Moreover, Hygrophoropsis, con­
sidered by Singer and Kuhner to belong to or near the Paxilla­
ceae, has a cantharelloid development of the hymenophoral
trama (Reijnders 1983: 2) very unlike that in Paxillaceae (see
under that family), Gomphidiaceae, and Boletaceae. In addition,
Hygrophoropsis is not without resemblances to Cantharellula,
generally placed in the Tricholomataceae, with 'boletoid' but
amyloid spores.

Pluteales
The order Pluteales erected by Kiihner for Pluteaceae, Entoloma­
taceae, and Macrocystidia is not accepted here. In our opinion
spore wall characters are too heavily emphasized here and in­
sufficiently correlated with other characters.

On the one hand, the morphological differences between the
taxa mentioned are considerable, on the other the Entolomata­
ceae seem to be more closely related to Tricholomataceae, via the
genus Lyophyllum, than to Pluteaceae and Macrocystidia (see
under Macrocystidiaceae). Many species of Entoloma and Lyo­
phyllum have a gymnocarpic and stipitocarpic development of
the basidiocarp, regular hymenophoral trama, grey-brown
incrusting pigments, a strongly cyanophilous spore wall and a
cutis-like pileipellis in common. Moreover farinaceous to rancid
smell and taste are frequently present in both as are siderophilous
granules in the basidia, although in the Entolomataceae much
finer and not easily perceivable under the light microscope
(Clernencon 1978: 89).

Recently Bennell, Watling & Kile (1985) demonstrated
remarkable similarities between the structure of the spore wall in
Armillaria (type: A. mellea) and that of ornamented spores in
members of Kuhner's 'Pluteales'. As in the latter, the ornamenta­
tion of the spores of Armillaria are caused by thickenings of one
or both of the inner two layers of the spore wall. Bennell et al.
refrained from moving Armillaria to the 'Pluteales', which
would render this order very heterogeneous indeed. They seem to
have shown, however, that the differences in the structure of the
spore wall between 'Ttricholomatales' and 'Pluteales' are less
fundamental than Kuhner believes.

Tricholomatales versus Agaricales sensu stricto
There is a certain attraction in the proposition to group the
majority of agarics with coloured spores in one order Agaricales
s.s. (including the white-spored Agaricaceae and excluding the
pink-spored and boletoid agarics) as proposed by Kuhner,

As a consequence the simultaneously created order Tricholo­
matales comes to include the majority of the remaining genera
with colourless or pale-coloured spores usually without an en­
dosporium and usually containing only one nucleus, whereas the
Agaricales s.s. would usually have spores with an endosporium
and two nuclei. However, for all characters used to differentiate
between these two orders, there are quite a few exceptions.

The group of three genera forming the core oftribus Cystoder­
mateae (Cystoderma, Squamanita and Phaeolepiota) is so
difficult to place that Kuhner has it in the first (earlier published)
part of his book (pp. 160, 164) in the Agaricales and in the later

part in the Tricholomatales (see discussion under 'Squamanita­
ceae').

Another problem demonstrating the vagueness of the delimita­
tion of the Tricholomatales versus the Agaricales is the position
of the collybioid, veilless species of Pseudobaeospora. They are
placed in tribus Cystodermataeae in the Agaricaceae by Singer
and in tribus Tricholomeae in the Tricholomataceae by Kiihner,

The dextrinoid nature of the spores being practically the only
recorded character in which Pseudobaeospora species resemble
the lepiotoid fungi, Kuhner's solution would seem to be the best,
if it were not for the fact that in our experience at least in some
collections the inner wall of the spores is metachromatic in
Cresyl blue (earlier observed in 'Collybia pilodii' by Ktihner
1954: 93). This points to the Agaricaceae. In several collections,
however, we found the gills not really free but deeply marginately
adnate, which agrees better with the Tricholomataceae.

All this brings us to the conclusion that the gap between the
Tricholomataceae and the Agaricaceae is too narrow to warrant
classification of these two families in different orders.

FAMILIES

Hygrophoraceae versus Tricholomataceae
The family Hygrophoraceae is a generally accepted one. This is
very remarkable as it is poorly delimited from the Tricholomata­
ceae. The main differentiating characters are (1) long and slender
basidia with a length-width ratio> 6 (or, with Singer, the length of
the basidia> 5.5 times the length of the spores) and (2) waxy
lamellae.

The first character does not apply to a considerable number of
species usually placed in the Hygrophoraceae. Amolds (1974:
21, 100), recording exactly the range of the length-width ratio of
the basidia of all species of Hygrophoraceae studied by him,
found this range to be mostly 4.5-7.0, but in the 10 species of his
section Hygrocybe only 2.5-6.0. In the monograph on Hygro­
phorus s.l. in North America by Hesler & Smith (1963), the
length-width ratio of the basidia* is < 6 in about one-third of all
the species (viz. 65 of the around 200 species treated: 17 % of
sect. Camarophyllus, 46 % of sect. Hygrocybe and 12 % of sect.
Hygrophorus). Moreover, several species in the Tricholomata­
ceae have slender basidia, e.g. Omphalina ericetorum and Clito­
cybe geotropa.

The second character, the waxy lamellae, is very difficult to
define as it is more in the nature of a subjective impression.

Now it is true that even amateur mycologists just starting out
easily learn to recognize agarics as belonging to the Hygrophora­
ceae. Most of the species with short basidia are recognizable by a
combination of other characters as belonging to tills family (e.g.
bright colours, thickish distant gills, viscid pileal surface, etc.)
but in a number of cases, the decision whether a species belongs
to the Hygrophoraceae or the Tricholomataceae seems rather
arbitrary, as in the case of the species with short basidia of

*As Hesler & Smith did not record the length-width ratio of the basidia
but only the ranges oflength and width, the quotient of the largest length
and the largest width of the basidia is taken here as criterion.
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Camarophyllopsis versus Dermoloma. Omphalina grossula (=
0. abiegna) with thickish very distant decurrent lamellae and
yellow-green pigment but with non-hygrophoroid basidia and
Iignicolous habit, recently (Clernencon 1982: 43) moved to the
Hygrophoraceae is another example of the uncertain dividing
line between Hygroporaceae and Tricholomataceae. The same
applies to a small group of species around Hygrocybe lilacina
and H. viola with small brightly coloured basidiocarps, decurrent
lamellae, relatively short basidia and irregular hymenophoral
trama (Amolds 1974: 68).

From these examples, it is clear that the Hygrophoraceae do
not meet even the very simple requirements mentioned above for
a group of genera to be recognized as a family. Therefore the
Hygrophoraceae is merged here in the Tricholomataceae (assum­
ing that the proposal for conservation of the name of this family
by Pouzar (1985: 709) will be accepted), where it will probably
deserve the rank of tribus.

Pleurotaceae
The Pleurotaceae are recognized here as a well-defined group of
lamellate genera phenetically intermediate between the Tricholo­
mataceae and the Polyporaceae. In this family, already rec­
ognized by van Overeem (1927), Ki.ihnerbrings together the two
genera Pleurotus (including Phyllotopsis) and Lentinus (includ­
ing Panus sensu Sing. and Faerberia =Geopetalum) as a basis
and adds Schizophyllum, Resupinatus (incl. Hohenbueheliai,
Nothopanus (incl. Pleurocybella and Cheimonophyllumi and
Panellus" (incl. Tectella).

Singer joins his tribus Lentineae, comprising Pleurotus, Len­
tinus, Panus, Phyllotopsis and Faerberia, with his tribus Polypo­
reae in the family Polyporaceae.

In this Flora two major decisions have had to be taken. First
whether we want to admit the genera of Singer's tribus Polypo­
reae to the order Agaricales as outlined above or not. Secondly
which genera we shall allow to enter into Ki.ihner's family
Pleurotacaceae (alias Singer's tribus Lentineae).

As to the first problem, we have taken the formal point of view
that basidiomycetes with tubular hymenophore and dimitic con­
text are to be excluded from the Agaricales if this order is based
on morphological grounds. Inclusion of such species as Poly­
porus badius with a context consisting of narrow, non-inflating
generative hyphae and thick-walled, dendroid binding hyphae
and a very late developing finely tubular hymenophore would
make a morphological definition of the Agaricales impossible.

However, there are good reasons to consider Lentinus (Peg­
ler 's inclusion of Panus in this genus is accepted here) as belong­
ing to the Aphyllophorales because of its dirnitic context with not
or hardly inflating generative hyphae and hyphal pegs in the
hymenium of many of its species, notwithstanding its lamellate
hymenophore. Nevertheless Lentinus is maintained here in the
Agaricales on account of its great resemblance to the predomi­
nantly monomitic genus Pleurotus and the monomitic context of
its young basidiocarps (according to Corner, 1981: 10, this state
may last even till the basidiocarp is more than halfgrown).

*KUhner calls this genus Panus, but Panus is a nomen conservandum
withAgaricus conchatus as the type species.

Our second problem is to circumscribe the remaining family
which centres around Pleurotus and Lentinus, for which the
name Pleurotaceae has to be used, and which essentially corre­
sponds with Singer's tribus Lentineae in his family Polypora­
ceae.

Ki.ihnerand Singer agree on the inclusion of Phyllotopsis and
Faerberia, the latter even reduced to a subgenus of Lentinus by
Ki.ihner. We have no problems with accepting these two taxa in
the Pleurotaceae, maintaining, however, Faerberia as an inde­
pendent genus, although several authors (Corner 1966, Singer &
Clernencon 1972, Ki.ihner 1980) have given anatomical and
cytological evidence of its close relation to Lentinus (dimitic
context, cantharelloid hymenophoral development, binucleate
spores, etc.).

We cannot accept Ki.ihner's arrangement of Schizophyllum in
the Pleurotaceae and follow Donk (1964) and Singer in referring
it to the Aphyllophorales on account of the lamella-like structures
in this genus being absoluely distinct from the lamellae of true
Agaricales. The primordial basidiocarp of Schizophyllum is a
simple cyphelloid cup which rapidly becomes excessively
lobbed at the margin after which the margins of the lobs become
adpressed against each other, thus imitating true lamellae (see
Wessels 1965: figs 1, 14, 15).

Ki.ihner also includes in the Pleurotaceae Resupinatus, Hohen­
buehelia, Cheimonopliyllum, Pleurocybella, Panellus and Tee­
tella, whereas Singer classifies these taxa in the Tricholomata­
ceae. In this case, we prefer to follow Singer. Inclusion of these
(all monomitic) genera in the Pleurotaceae floods this family with
such a host of additional character-possibilities (e.g. amyloid
spores, gelatinizing layers in the context, asterostromelloid or
Rameales-structure of the pileipellis, etc.) that it becomes
difficult to define and seems to loose its only right to existence as
an independent family, viz. in being a clearly definable group of
genera intermediate between the Tricholomataceae and the Poly­
poraceae S.str.

Notwithstanding the conspicuous thick-walled cystidia they
have in common, to us Faerberia and Hohenbuehelia do not
seem to be very close to each other because of the monomitic,
frequently gelatinizing context and the agaricoid lamellae with
regular trama and sterile edge with cheilocystidia of the latter
genus.

Except for the irregular hymenophoral trama, we do not see
any reason for connecting Pleurocybella with its cyphelloid
primordial stages and globose spores with Pleurotus.

Marasmiaceae
One of the major differences between the classifications of the
white- and pale-spored agarics by Singer and by Ki.ihner is the
segregation of the main body of collybioid, marasmioid, and
mycenoid species in a family called Marasmiaceae by the latter
author. In this way the Tricholomataceae would be restricted to
genera with mainly fleshy,clitocybioid and tricholomatoid* basi­
diocarps with a simple pileipellis (usually a cutis) and rather

*It should be remembered here that Kiihner has moved the pleurotoid
generainSinger's tribusResupinateae andPanelleae of theTricholorna­
taccaeto the Pleurotaceae; an arrangement not accepted in this flora.
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rarely with cystidia and the Marasmiaceae would comprise
mainly mycenoid and collybioid species with at least the stipe
cartilagineous or corneous, in which there is usually a differenti­
ated pileipellis (elements en brosse, hymeniderm, etc.) and cysti­
dia are frequently present.

A clear dividing line between Kuhner's Tricholomataceae and
Marasmiaceae, however, is lacking. One of the problems, for
instance, in our opinion is the intermediate position of the genus
Collybia. Several species of this genus have a simple pileipellis,
voluminous basidiocarps, and no cystidia and therefore are for us
inseparable (on family level) from the core of the Tricholomata­
ceae. On the other hand, Collybia has to be placed in the same
family as Marasmiellus in view of the Rameales-structure in the
pileipellis in a number of species and cheilocystidia resembling
those of Marasmiellus in some.

More of such problems exist and show that the 'Marasmia­
ceae' are too entangled with the remaining Tricholomataceae to
permit recognition as a separate family. For instance, the species.
united in Rickenella by several authors are placed in Mycena
(Marasmiaceae) by Kiihner and in Gerronema (remaining
Tricholomataceae) by Singer. The classical 'Collybia platyphyl­
la' is placed in Hydropus subgenus Megacollybia (Marasmia­
ceae) by Kuhner and in Tricholomopsis (remaining Tricholoma­
taceae) by Singer. 'Collybia lacerata' in Hydropus subgenus
Clitocybula by Kiihner and as genus Clitocybula in tribus Leuco­
paxilIeae (remaining Tricholomataceae) by Singer.

We therefore prefer to maintain a large family Tricholomata­
ceae subdivided into tribus more or less in the manner of Singer.
The final decision on the subdividing of this family in this work
will be taken later by the authors working on it for this flora.

Laccariaceae (or Hydnangiaceae)
The genus Laccaria is now placed by Singer in his subtribus
Laccariinae in tribus Tricholomateae of the Tricholomataceae.
Kuhner unites it with the hypogeous genus Hydnangium in the
Hydnangiaceae.

The similarities between Laccaria and Hydnangium seem
undeniable. As in this flora, however, no families are accepted
comprising agaricoid as well as hypogeous fungi, the choice here
is between a separate family for Laccaria or maintaining this
genus in the Tricholomataceae.

The chief reasons for excluding Laccaria from the Tricholo­
mataceae would be the special type of ornamentation of its spores
and to a lesser degree its binucleate spores.

The slender conical warts of the Laccaria species studied in
this respect, are reported (Besson 1971, Kiihner 1980: 518) to be
formed within a thick mucilaginous perisporium, to be seated on
an episporium which seems to have a different structure, and to
be mutually unconnected. In one species, the warts have been
found to consist of fibrils running from the base to the apex of the
warts.

Leaving aside the ornamentation of the spores, Laccaria fits
rather nicely in the Tricholomataceae because of more or less
fleshy context, hardly differentiated pileipellis, stipitocarpic and
weakly monovelangiocarpic development, abundant clamps,
more or less adnate lamellae, and (sub)regular hymenophoral
trama. As, moreover, at least in one sepcies the ornamentation of
the spores is very weak (L. trullisata; see Bigelow & Rowley

(1968: Fig. 5)) and several types of spore ornamentation have
been allowed thus far in the Tricholomataceae, we prefer to keep
Laccaria in this family.

Rhodotaceae
Although the single species of the genus Rhodotus has conspic­
uous basidiocarps with a curious set of characters (salmon pink
colour, reticulately venose pileal surface, partly gelatinizing con­
text, pale sordid buff, ornamented spores), it has a number of
properties pointing towards the Tricholomataceae, such as uni­
nucleate primary mycelium and spores, nodulose hilar scar,
stipitocarpic and weakly paravelangiocarpic development of the
basidiocarps, and abundant clamp-connections.

Neither the bilateral hymenophoral trama, nor the hyrneni­
dermal pileipellis, the partly gelatinized context and hymeno­
phoral trama, and the slightly coloured ornamented spores are
reasons to remove Rhodotus from the Tricholomataceae, where it
is placed by Singer.

The structure of the ornamentation of the spores of Rhodotus is
unique, as it consists of slender obtuse projections formed by the
uniformly thick layers of perisporium and ectosporium and filled
with lens-like thickenings of the episporium (Besson 1969,
Kuhner 1980: 508, Fig. 130). But in view of the characters
mentioned above, it seems better placed as a separate subdivision
of the Tricholomataceae as done by Singer.

According to Kuhner (1980: 508), the spore wall structure of
Rhodotus differs fundamentally from that of Rhodocybe (Entolo­
mataceae), another genus with pinkish nodulose spores. There
the warts (and in Entoloma and Clitopilus the ridges) on the
spores are formed by local thickenings of a special layer, the
epicorium situated between endosporium and episporium.

Reasons for classifying Rhodotus not too far distant from the
former Hygrophoraceae are the relatively slender basidia (we
found the length-width ratio to range from 5.3 to 6.5; the ratio
between basidial length and spore length from 7.4 to 8.5), the
distant thickish lamellae, and the presence of medallion clamps in
the gelatinized subpellis.

Macrocystidiaceae
For Kuhner, having brought together in one order the Entoloma­
taceae, the Pluteaceae and Macrocystidia, there is no other solu­
tion than erecting a separate family for the last named taxon as
this clearly does not fit in either of the two other families.

Having rejected the order Pluteales, we stilI have the choice of
admitting the Macrocystidiaceae or of keeping Macrocystidia in
the Tricholomataceae.

Not being convinced that the rather simple spore wall structure
in Macrocystidia is so aberrant (according to Kiihner an epispo­
rium over an endosporium and a very fugacious outer myxospo­
rium) that it necessitates recognition of a family Macrocystidia­
ceae in addition to the Tricholomataceae, we maintain Macro­
cystidia in the latter family. It fits there reasonably well on
account of its uninucleate spores, regular hymenophoral trama,
abundant clamps, and emarginately adnate lamellae, but deviates
in the rather dark pinkish ochraceous brown spore print (e.g.
Munsell between 7.5 YR and 5 YR 6/6) and the presence of an
endosporium in mature spores.

A recent study of the pileipellis of Macrocystidia in fresh
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specimens revealed the presence above the brown cutis-like
subpellis of a colourless, thin, somewhat irregular trichoderm of
very narrow, distinctly gelatinizing hyphae and showed the prom­
inent pileocystidia to be terminal members of these narrow
hyphae. This is strongly suggestive of the pileipellis structure in
Flammulina. Furthermore, as in that genus cystidia are abundant
in the hymenium and in all derrnallayers and the stipe is maras­
mioid (viz. consisting of brown hyphae with thickened walls of
which the narrow exterior ones are embedded in a brownish
substance), we are inclined to see in Macrocystidia a pink-brown
spored relative of Flammulina, although the latter genus differs
in having binucleate colourless spores. This is another argument
for maintaining Macrocystidia in the Tricholomataceae.

Squamanitaceae
The small group of genera which centres around Cystoderma and
Squamanita is named tribus Cystodermateae by both Singer and
Kuhner, but placed in the Agaricaceae by the former and in the
Tricholomataceae by the latter author. Both authors include
Phaeolepiota in this tribus, which Julich (1981: 254) raised to the
rank of family under the name Squamanitaceae. Phaeolepiota,
however, is placed in the Cortinariaceae by Julich.

Romagnesi (1980) also locates tribus Cystodermateae in the
Tricholomataceae but widens its scope by adding the genera
Floccularia, Armillaria (type: A. mellea) and Leucocortinarius.
To us, Armillaria and Leucocortinarius (closely related to Corti­
narius, we believe) seem to be completely out of place here.
Floccularia, however, has earlier been suggested as a possible
connection between Squamanita and the rest of the Tricholoma­
taceae by Bas (1965: 357).

The yellow-brown species of Squamanita have very distinct
acrophysalides in the procarpic tuber (Singer & Clernencon
1972, Bas unpublished), a type of cells till rather recently known
only from the Amanitaceae. Tjon Sie Fat (unpublished report)
discovered the same type of cells in the base of the stipe of
Floccularia, which genus is therefore accepted here as a member
of tribus Cystoderrnateae, but is certainly one of the most tricho­
lomatoid members of that tribus, and by Kiihner (1980: 836, 894)
even classified in Tricholoma subgenus Porpoloma. This is one
of the reasons for maintaining the Cystodermateae in the Tricho­
lomataceae.

Notwithstanding the great resemblance of Cystoderma to
Cystolepiota s.l. because of the outer veil consisting of sphero­
cysts and the spore wall being cyanophilous, we are convinced
that Cystoderma has to be placed in the Tricholomataceae on
account of the more or less adnate lamellae (even subdecurrent in
our material of Cystoderma tricholomoidesi, the continuous con­
text of stipe and pileus, the nodulose hilum, the subhymenium of
ramose hyphae, the homomorphous lameJla-edge, the abundant
clamps and the simple structure of the spore wall (consisting only
of an episporium covered by a thin hardly differentiating
myxosporium; Kuhner 1980: 157).

The relationship of Cystoderma with Squamanita seems to be
generally accepted now, which strengthens our opinion that tribus
Cystodermateae belongs to the Tricholomataceae, since on
account of its cutis-like pileipeJlis Squamanita is still more
tricholomatoid than Cystoderma. In general, Squamanita has the
same tricholomatoid characters as Cystoderma, but the exact

structure of spore wall and hilum in Squamanita are still un­
known. It should be mentioned however that in a few Squamanita
species the inner layer of the spore wall is metachromatic in
Cresyl blue and that one species, Sifimbriata, has a heteromorph­
ous lamella-edge; two characters suggestive of the Agarica­
ceae.

It is difficult to see in Phaeolepiota anything else but a more
complexly built relative of Cystoderma, although it differs from
that genus by slightly coloured spores with an uneven surface
(due to an irregularly wrinkling and loosening myxosporium),
with a distinct endosporium, and with a hilum of the open-pore
type (Pegler in litt.). Besides the habit of a giant Cystoderma and
the characteristic type of velar covering of that genus, Phaeole­
piota shares with Cystoderma the stipitocarpic-monove­
langiocarpic development of the basidiocarp (Reijnders 1963),
the binucleate spores with a cyanophilous wall (Kiihner 1980:
61), and is devoid of cystidia as are most species of Cystoderma
and Squamanita. Moreover, by means of chromatography Bene­
diet & Bradley (1972: 1168) found a reasonable metabolic res­
emblance between Phaeolepiota and Cystoderma in a compari­
son with several species of Pholiota. For all these reasons,
Phaeolepiota is accepted here in tribus Cystodermateae and thus
in the Tricholomataceae and is not placed in the Cortinariaceae as
suggested by Pegler & Young (1971: 116) on the grounds of
supposed similarities in the structure of the spores and by Jiilich
(I.c.).

Agaricaceae
As explained above, we exclude from the Agaricaceae the genus
Pseudobaeospora and tribus Cytodermateae. In our opinion,
both taxa belong to the Tricholomataceae.

Cortinariaceae versus Strophariaceae
Kuhner's concept of the Cortinariaceae differs from that of
Singer in the exclusion of the genera Gymnopilus, Galerina and
Phaeocollybia, which are transferred to the Strophariaceae. Kuh­
ner's main argument for this concept is the occurrence of styryl­
pyrones in Gymnopilus, a group of yellow pigments present in
many species of the Strophariaceae, but supposedly absent from
the genera maintained in his Cortinariaceae sensu stricto.

According to Ktihner, the genus Galerina, although without
styrylpyrones as far as known, then has to follow suit because of
certain similarities between the spores of that genus and those of
Gymnopilus (strong swelling of the endosporium after treatment
with warm KOH and after that with diluted acetic acid). Phaeo­
collybia, in which several species have omamented spores with a
smooth plage as in many species of Galerina also has to be kept
close to the latter genus.

Kiihner points to an additional advantage of his rearrangement
of genera, viz. that his reduced Cortinariaceae are strictly mycor­
rhizal and his extended Strophariaceae all non-mycorrhizal.

For us the transfer of Gymnopilus, Galerina and Phaeocolly­
bia from the Cortinariaceae to the Strophariaceae seems undesir­
able for the following reasons:

(i) In Galerina and Gymnopilus, the inner sporewall is fre­
quently dextrinoid as in many species of Hebeloma kept in the
Cortinariaceae by Kiihner. This reaction seems to be rare or
lacking in the Strophariaceae sensu Singer.
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(ii) In literature (e.g. Benedict & Bradly 1972), the suggestion
can be found that styrylpyrones may be formed from lignin­
derived substances, which probably means that styrylpyrones are
to be expected particularly in lignicolous fungi. This agrees with
the report of Gluckoff-Fiasson (in Kuhner 1980: 282) in which
styrylpyrones are said to occur also in Hymenochaetaceae. The­
refore we do not object strongly to a lignicolous genus producing
these substances also being placed in the Cortinariaceae. Mo­
reover, styrylpyrones have been found in at least one species of
Cortinarius (C.fiammuloides Mos. & Horak from South Ameri­
ca) and C.renidens Fr. occasionally contains pigments that could
be styrylpyrones (Moser 1985).

(iii) Quite a few families (and even some genera) include both
mycorrhizal and non-mycorrhizal species.

(iv) Kuhner's classification has the disadvantage of introduc­
ing taxa with a preponderance of ornamented spores in a family
in which ornamented spores thus far are very rare (two species of
Kuehneromyces; Clernencon 1972,1974).

(v) In the group of brown-spored agarics with small basidio­
carps and an ornamentation of the spores resulting from a hetero­
geneous perisporium, particularly in Calerina, Naucoria (type:
N.escharoidesi and the small, hygrophanous species of Cortina­
rius subgenus Telamonia, the mutual resemblances are too great
to allow distribution of these genera over two families.

Whereas Cortinarius and Galerina have strongly overlapping
ranges of spore-colours around ochraceous to rusty red-brown,
the former genus is ectomycorrhizal, has a rather homogeneous
ornamentation of the spores, and rarely has cystidia; the latter
genus is saprophytic, shows a wide range of spore wall structures,
and always has cystidia. But if we also take Naucoria into
consideration, the seeming gap between Calerina and Cortina­
rius looses much in importance.

Naucoria agrees with Cortinarius in the mycorrhizal way of
life, but differs from both Cortinarius and Calerina in the more
greyish brown spores. However, Naucoria resembles Galerina in
type of basidiocarp, the abundance of cheilocystidia and in the
spores showing a strong tendency to the formation of a loose
perisporal sac, a character not uncommon in Galerina (and
Hebeloma, a genus undoubtedly close to Cortinarius) but un­
known thus far in the Strophariaceae.

Calerina permixta, possibly ectomycorrhizal with Salix (Ar­
nolds, pers. comm.), seems to be the perfect intermediate be­
tween Galerina and Naucoria. On account of its heterocellular
pileipellis and dark spore print colour it was originally described
in Naucoria, but it has been transferred to Calerina by Pegler &
Young (1975: 239) after the discovery of a plage on the smooth
spores under S.E.M.

Therefore, although Cortinarius shows great diversity in types
of basidiocarps and pigments, Galerina in spore wall-structures,
and Naucoria in pileipellis-structures, these genera should be
kept together in the Cortinariaceae.

In agreement with Kiihner (1980: 270), we consider Tubaria
and Flammulaster too closely related to be placed in different
families as Singer does (respectively in the Crepidotaceae and the
Strophariaceae), the only difference of importance being the
more differentiated pileipellis in Flammulaster.

At the same time, we see no good reasons for placing Tubaria
and Flammulaster in the Strophariaceae. In the Cortinariaceae,

even in Kuhner's narrow concept, a great variation of pileipellis
structures is already present, particularly in Naucoria. In the
genera forming the core of the Strophariaceae (Stropharia, Hy­
pholoma, Psilocybe and Pholiota) this variation is insignificant,
viz. usually a cutis and rarely a trichoderm (assuming that
Panaeolus is excluded; see below). Also the very pale brownish
to yellow-brown or brown spore print and the total lack of pleuro­
and chrysocystidia in Flammulaster and Tubaria fit the Cortina­
riaceae better.

Kuyper (1986: 16) points to a certain resemblance between
Flammulaster and some smooth-spored species without pleuro­
cystidia (his subgenus Mallocybe) of Inocybe; another reason for
keeping Flammulaster in the Cortinariaceae.

With Bayesian analysis, Machol & Singer (1971) comparing
Phaeomarasmius (incl. Flammulaster) with subfamily Pholio­
toideae, family Crepidotaceae, tribus Inocybeae and genus Gale­
rina, came to the conclusion that Phaeomarasmius is closest to
the Pholiotoideae and therefore belongs to the Strophariaceae.
But in our case their results are no longer valid, because we have
abolished the Crepidotaceae (see below) and placed its constit­
uents in the Cortinariaceae whereas Tubaria in our opinion has to
be placed in tribus Inocybeae or in a separate tribus together with
Flammulaster and Phaeomarasmius s.str.

Crepidotaceae
Singer places Crepidotus together with Tubaria, Simocybe,
Melanomphalia and Pleurotellus in a separate family, the Crepi­
dotaceae.

Kuhner refers Crepidotus, Tubaria and Simocybe to the Stro­
phariaceae, each in a different tribus, viz. Crepidoteae, Tuba­
rieae, and Bolbitieae and does not pass an opinion on Pleurotel­
Ius and Melanomphalia. Kuhner's disposal of Crepidotus and
Tubaria is probably at least partly a consequence ofhis transfer of
Gymnopilus and Galerina to that family.

Just as we do not wish to follow Kiihner in placing Galerina
and Gymnopilus outside the Cortinariaceae, we do not wish to
follow Singer in doing that with Crepidotus. Singer's main
reason for setting Crepidotus apart seems to lie in his interpreta­
tion of the ornamentation of the spores. Meanwhile it has been
demonstrated (e.g. by Pegler & Young 1972) that this ornamenta­
tion does not fundamentally differ from the one so frequently
found in Cortinariaceae, being of perisporal origin.

As mentioned already above, we believe that Tubaria should
be placed in the Cortinariaceae, not far from Flammulaster. The
position of Simocybe is discussed under the Bolbitiaceae.

Bolbitiaceae
This family, of which the main body is formed by the genera
Bolbitius, Conocybe and Agrocybe, is accepted by Singer, but
reduced to tribus of the Strophariaceae by Kiihner more or less as
a consequence of the inclusion of Panaeolus in that family by the
latter, a classification we do not favour. The position of Panaeo­
Ius is discussed under the Coprinaceae.

We consider the Bolbitiaceae a natural and homogeneous
group of genera which deserves the rank of family and which can
be relatively easily differentiated from the Cortinariaceae by the
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combination of a hymeniform pileipellis and smooth spores,*
from the Strophariaceae by the hymeniform pileipellis, and from
the Coprinaceae by the colour of the spore print.

Simocybe (type: S. centunculusi, with Singer a member of the
Crepidotaceae, is brought into connection with Agrocybe by
Romagnesi (1963: 339) and reduced to a subgenus of Agrocybe
by Kuhner, incorrectly we think. To us it seems that Simocybe
cannot be placed anywhere else than close to Flammulaster, this
means for us in the Cortinariaceae. Only different shades of
brown in basidiocarps and spore print seem to keep the two
genera apart. They certainly have overlapping ranges of pileipel­
lis structures, as is very well demonstrated by Horak's illustra­
tions of Australasian species of these genera (1979a, b, c and
1980a, b), only rarely approaching a true hymeniderm in Simo­
cybe. In addition, Simocybe and Flammulaster both have smooth
spores without a germ pore or more rarely with a very small germ
pore, usually abundant cheilocystidia but never pleurocystidia,
and the basidiocarps are usually small to very small. In Agrocybe,
the pileipellis is always a closed hymeniderm or an epithelioid
hymeniderm, the spores frequently have a germ pore, many
species have p!eurocystidia, about half of the species have a
well-developed veil, and the basidiocarps of most species are
medium-sized to large.

Coprinaceae
The family Coprinaceae sensu Singer consists of three subfami­
lies, viz. Coprinoideae, Psathyrelloideae and Panaeoloideae. The
connection between the first two taxa is generally accepted, but
the genus Panaeolus and its satellites are placed in tribus Bolbi­
tieae of the Naucoriaceae by Kuhner & Romagnesi (1953: 340)
and in tribus Panaeoleae (next to tribus Bolbitieae) in the Stro­
phariaceae by Kiihner;

The main reasons for Kuhner's placing of the Panaeoleae in
the Strophariaceae are the presence of chrysocystidia in some of
its species and a difference in the pigmentation of the spores
between the Panaeoleae and the remaining Coprinaceae, viz. in
concentrated H2S04 pigment soluble in Coprinus and Psatlzyrel­
la and non-soluble in the Panaeoleae. Earlier, Ola'h (1969: 35) in
his monograph of Panaeolus took the same point of view.

We agree, however, with Singer's (1986: 534) arguments for
accommodating Panaeolus and allies in the Coprinaceae. Al­
though there is a chemical difference in pigmentation of the
spores between Panaeolus and the other Coprinaceae, there is no
indication that there is a chemical similarity between that pig­
mentation in Panaeolus and Strophariaceae or Bolbitiaceae, but
spore print colour of Panaeolus is in much better agreement with
that of the other Coprinaceae. Above all, however, it is the
combination of a very dark purplish brown to black spore print
and a hymeniform pileipellis that leads to Panaeolus fitting so
well in the Coprinaceae, this in spite of the chrysocystidia present
in a few species of the Panaeoleae. Clernencon (1976) subjected

*In our opinion, the genus Descolea, not present in Europe, with
hymeniform pileipellis and ornamented spores, should be placed in the
Cortinariaceae near Rozites as advocated by Horak (197I: 235) and not
in the Bolbitiaceae as Singer does. The combination of a hymeniderm
and ornamented spores also occurs in Naucoria.

the relevant taxa to a simplified Bayesian analysis and also came
to the conclusion that Panaeolus belongs to the Coprinaceae.

Hygrophoropsidaceae
The taxonomic position of the type genus of this family is
discussed under Paxillaceae.

Omphalotaceae
This family is mentioned under Paxillaceae.

Paxillaceae
This family is accepted here with the exclusion of the white­
spored genera Omplzalotusand Hygrophoropsis and the brown­
spored genus Ripartites.

Although we are aware of chemical resemblances between
Omphalotus and Hygrophoropsis on the one hand and Paxilla­
ceae and Boletaceae on the other, for the time being we prefer to
keep these two genera in the Tricholomataceae on account of the
clitocyboid habit combined with colourless, globose to ellipsoid
spores, the not easily removable lamellae, and the almost regular
hymenophoral trama in at least a part of the collections belonging
to the former genus* and the cantharelloid development of the
hymenophoral trama in the latter genus. According to Reijnders
(1983: 2), the lamellae in Hygrophoropsis are primarily formed
by a folding of the first smooth primordial hymeniallayer. These
folds are then filled with a loose tissue similar to that of the
pileitrama. Also in later stages it is very difficult to make trans­
verse sections of the lamellae as the hymenophoral trama has
hardly any cohesion.

Recently, Kamrnerer, Besl & Bresinsky (1985) erected on
chemotaxonomic grounds the family Omphalotaceae, compris­
ing the morphologically widely different genera Omphalotus and
Lampteromyces, differentiated from the Paxillaceae only by
physiological and chemotaxonomical characters. Although these
authors may be on the right track, for the moment our feeling is
that chemical and physiological characters are too strongly em­
phasized by them and are overruling important morphological
differences. According to Nair, Carey & Rogerson (1983) sesqui­
terpenes of the type characteristic for Omphalotus, viz. illudoids,
are found in a cone-inhabiting agaric ('Marasmius conigenus' =
?Baeospora) and in Fomes, Coriolus and Stereum, which makes
one wonder what would be the result of a systematic scanning of
wood-inhabiting agarics for the presence of these substances.

Ripartites is placed in the Paxillaceae by Machol & Singer
(1971: 771) after Bayesian analysis of a comparison with Crepi­
dotaceae, Tricholomataceae subtribus Clitocybinae, and Paxilla­
ceae. The rather strongly coloured spore print and the open-pore
type of the hilum of the spores of Ripartites are the main factors

*Our observations on the hymenophoral trama in material of Ompha­
lotus from southern France disagree with those published by Bresinsky
& Besl (1979: 104). In mature lamellae we found it regular and
consisting of undulating strands of (thick-walled) hyphae with a 15-20
urn wide, densely ramose subhymenium, and without a trace of hyme­
nopodium. Inyoung lamellae (± 1 mm wide) the thick trama was regular
and slightly divergent only in a narrow outer zone directly under the
narrow subhymenium. This is in agreement with data supplied by Horak
(1968: 423).
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favouring placement in PaxiIlaceae to placement in subtribus
Clitocybinae. Both these characters, however, occur frequently in
other families and are often found correlated with thickened
spore-walls.

Kuhner maintains Ripartites in the Tricholomataceae because
of the resemblance of the cyanophilous ornamentation of the
spores with that in Lepista (where the spores are often somewhat
more coloured than in the rest of the Tricholomataceae, be it
always paler than in Ripartites except in one case where they are
even darker than in Ripartites, viz. in Clitocybe (Lepista)benekei
Bigelow & Smith (1970: 32». Kiihner, moreover, points to
another character of Ripartites favouring this solution, viz. the
absence of an endosporium, whereas the spores of PaxiIIaceae
and Boletaceae always have an endosporium and those of the
Tricholomataceae very rarely. In addition, the hymenophoral
trama of Ripartites is regular in contrast to that in the PaxilIaceae
and Boletaceae.

Therefore we consider Ripartites a relative of Lepista differing
from that genus mainly by a deeper coloured and more complex
spore wall.

Gomphidiaceae
This family is generally accepted, but has been merged in the
Boletaceae by Kuhner, Although Gomphidius and allies are
unmistakably related to the BoIetaceae because of their bilateral
hymenophoral trama, coloured boletoid spores, and chemical
resemblances, they are not difficult to separate from that family
by the combination of thickish, waxy, decurrent lamellae and an
oIivaceous grey to fuliginous or blackish spore print. In addition,
all three species of the Gomphidiaceae in which the ontogeny of
the basidiocarp has been studied have a metavelangiocarpous
development (Reijnders 1963: 142), which means that they are
primary angiocarpous but that the original universal veil is
strongly augmented or even replaced by a secondary emanating
veil in later stages of the development. Primary angiocarpy is
very rare in the BoIetaceae. For these reasons, we maintain the
Gomphidiaceae as a separate family.

Strobilomycetaceae
Until very recently, Singer brought together the genera Strobi­
lomyces, Boletellus, Porphyrellus and Phylloboletellus in the
family Strobilomycetaceae chiefly characterized by ornamented
spores and dark spore prints (mostly between almost black to
fulgineous and grey-brown or dark olive), but had to admit in this
family a number of exceptions which made the dividing line
between the Strobilomycetaceae and the Boletaceae a rather
blurred one. In fact its primary and auxilliary characters (such as
type of discoloration of context, shape and size of spores, taste)
faded in all directions. Species with smooth spores are allowed in
Strobilomyces and Boletellus and are even in the majority in
Porphyrellus. Spore print colour varied considerably both in the
Strobilomycetaceae and the Boletaceae. In connection with this it
is interesting to note that Singer himself (1975: 746) mentions
that the spore print colour of Porphyrellus is close to that of some
species of Tylopilus,Leccinum and other members of the Boleta­
ceae.

As Singer repeatedly emphasized that one cannot make major
decisions in bolete taxonomy without a sound knowledge of the

tropical species, it is of some importance that Corner (1972), who
studied living material of about 140 species of boleti from
southeastern Asia, utterly rejects the family Strobilomycetaceae
and even unites quite a number of currently accepted genera of
boleti. Moreover McNabb (1967) mentions problems in classify­
ing certain boletes from New Zealand in Porphyrellus or Tylo­
pilus, and Smith & Thiers (1968: 949), during their studies of
Michigan boIetes, were unable to locate a hiatus between Por­
pliyrellus and Tylopilusand merged the former genus in the latter,
whereas the dividing line between the Strobilomycetaceae and
the Boletaceae was supposed to be running between these two
genera.

Another problem disclosed in literature is the delimitation of
Boletellus formerly placed by Singer in the Strobilomycetaceae
and Xerocomus (Boletaceae). Several authors have mentioned
that some Boletellus species would fit nicely into Xerocomus
were it not for having ornamented spores. This ornamentation
varies from conspicuous wings to rather delicate ridges.

Perreau-Bertrand (1965: 4245, 1967: 680) as well as Pegler &
Young (1971: 156) demonstrated the presence of faint longitu­
dinal ridges on spores of Xerocomus subtomentosus, the type
species of Xerocomus and a general similarity of spore wall
structure in Boletellus and Xerocomus, suggesting a close rela­
tionship of these two genera. This is supported by the discovery
of vague longitudinal ridges on the spores of a European taxon
very close to X. chrysenteron, viz. Boletus fragilipes Martin
(Hubsch 1982: 65). On account of all this, we wholeheartedly
agree with Singer's (1986) recent but hardly elucidated merging
of the Strobilomycetaceae in the Boletaceae.

SYNOPSIS AND SUMMARY

In the synopsis below the names of the orders and families to be
treated in this work are given and the conclusions from this
chapter concerning their scope are summarized.

1.AGARICALES ECIem. emend.
Including: Tricholomatales Kuhner, Pluteales Kiihner, Boletales

EJ.Gilb.

1. TRICHOLOMATACEAE R.Heim ex Pouz., nom. cons. prop.
Including: Hydnangiaceae Gaurn. & Dodge emend. Peg\. &

Young p.p. = Laccariaceae Julich, Hygrophoraceae Lotsy,
Hygrophoropsidaceae Kiihner, Macrocystidiaceae Kiihner;
Marasmiaceae Kiihner, Rhodotaceae Kiihner, Squamanita­
ceae Jiilich = tribus Cystoderrnataea Sing.
Resupinatus Nees, Hohenbuehelia S.Schulz., Cheimono­

phyllum Sing., Pleurocybella Sing., Panellus Fr., Tectella
Earle

Pseudobaeospora Sing.
Phaeolepiota Maire
Hygrophoropsis (J.Schroet.) Maire, Omphalotus Fay,

Ripartites P.Karst.

2. PLEUROTACEAE Kiihner
Including: Faerberia Pouz. (= Geopetalum Pat.)
Excluding: Resupinatus, Hohenbuehelia, Cheimonopliyllum,

Pleurocybella, Panellus, Tectella
3. ENTOLOMATACEAE Kot!' & P.
4. AMANITACEAE R.Heim ex Pouz.
5. PLUTEACEAE Kotl. & P.
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6. AGARICACEAE Fr.
Excluding: tribus Cystodennateae

Pseudobaeospora

7. CORTINARIACEAE Heim ex Pouz., nom. cons. prop.
Including: Crepidotaceae Sing.

Flammulaster Earle, Galerina Earle, Gymnopilus P.Karst.,
Phaeocollybia R.Heim, Simocybe P.Karst., Tubaria
(W.G.Sm.)Gillet

Excluding: Phaeolepiota

8. STROPHARIACEAE Sing. & Smith
Excluding: Bolbitiaceae Sing.

subfam. Panaeoloideae Sing.
Crepidotus (Fr.) Kumm., Flammulaster, Galerina, Gymno­

pilus, Phaeocol/ybia, Simocybe, Tubaria

9. BOLBITIACEAE Sing.
Excluding: subfam. Panaeoloideae

Simocybe
10. COPRINACEAE Gailm.

Including: subfam. Phanaeoloideae
11. PAXILLACEAE Lotsy

Excluding: Omphalotus, Hygrophoropsis, Ripartities

12. GO~1PHIDIACEAE Sing.
13. BOLETAcEAE Chev.

Including: Strobilomycetaceae E.J.Gilb.

n. RUSSULALES Kreisel

14. RCSSULACEAE Lotsy
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CHAPTER 6

Nomenclature

THOMAS W KUYPER

It is a truism that mycology requires a precise and simple system
of naming in order to spread the results of taxonomic research.
Such a system for fungi is provided by the International Code of
Botanical Nomenclature (Voss et aI. 1983). According to its
Preamble, the Code has several aims, viz. the provision of a
stable method of naming taxonomic groups, the attempt to put the
nomenclature of the past into order, and to provide for the
nomenclature of the future. It is not, however, always sufficiently
realised that a stable method sometimes conflicts with the stabil­
ity of names-in-use.

The actual situation in mycological nomenclature seems to
make plain that we have to live with this potential conflict that has
at least partly arisen out of well-meant attempts to modify the
Code in order to 'rescue' particular names. While admitting that
name changes are almost always undesirable, it would seem that
a stable method is more desirable. A growing uneasiness with
such a changeful Code can nowadays be observed, and several
proposals have been published to make future changes of the
Code more difficult.

Mycological nomenclature has recently seen a dramatic
change with the abandonment of special starting-points and the
introduction of a so-called sanctioning system (Demoulin et aI.
1981). This change has been deplored by a small number of
mycologists as a change for the worse, but the majority of the
mycological community seems to sympathise with this
nomenclatural novelty, partly at least because the old system of
starting-point nomenclature had turned out to be difficult to work
with (cf. Kuyper & van Vuure 1985).

Although the advantages and disadvantages of sanction have
been discussed by mycologists for more than a decade, the final
introduction of this principle yielded several (unforeseen but not
unforeseeable) difficulties (cf. Gams & Kuyper 1984). It was not
always clear how these cases had to be handled when the first
volume of this Flora was being written. Because of the novelty of
the principle of sanction, no established custom was available.
After the International Botanical Congress at Berlin, most of
these cases were resolved, although a few ambiguities stil re­
main.

Nomenclatural uniformity; especially in these cases where
relevant rules are absent or ambiguous, seems very desirable for a
rnulti-authored flora such as this Flora agaricina neerlandica.
Therefore much attention has been given to such a common,
uniform nomenclature. This essay purports to sketch its out­
lines.

The present wording of Art. 13. I(d), stating that names
adopted by Fries in the basic books (Systema mycologicum and
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Elenchus Fungorum) are sanctioned, i.e. are treated as if con­
served, clearly indicates that not all names used by Fries are to be
regarded as sanctioned. Adoption by Fries should be equivalent
with explicit recognition as an autonomous taxon. But once a
name has been adopted and hence sanctioned, the name remains
sanctioned for ever and sanction cannot be withdrawn, even if
Fries later changed his mind.

The article also indicates which books comprise the sanction­
ing work. The General Index (Fries 1832) is considered an
integral part of the basic books. All names printed in Roman
letters in this Index are therefore regarded as sanctioned, except
in a very small number of cases where the Roman print has been
erroneously used instead of italics. Fortunately, such cases of
misprinting can rather easily be recognised, as the accepted and
sanctioned name for the taxon is added in parentheses.

Sanctioned names are treated as if conserved against earlier
homonyms and competing synonyms. While admitting that this
is not a very fortunate description of what sanction really is, it
makes clear that sanction aims at nomenclatural protection of
names that would otherwise have been incorrect or illegitimate.
However, one should not conclude from this that sanctioned
names are for that reason always legitimate, because two types of
illegitimate sanctioned names can be recognised, viz. sanctioned
homonyms and sanctioned superfluous names. In the former case
a sanctioned name is illegitimate under Art. 64.1 because it is a
later homonym of another sanctioned name, whereas in the latter
case a sanctioned name is illegitimate under Art. 63.1 because it
is a homotypic, obligate synonym of another sanctioned name.

One example elucidates both possibilities: Agaricus nitens
Batsch 1789: Fr. and A. nitens Vahl 1792: Fr. are both sanctioned,
but under Art. 64.1, the latter name is an illegitimate homonym,
its sanction notwithstanding. Fries himself was aware of this
situation and he therefore proposed the nomen novum A. luteoni­
tens Fr. 1821: Fr. for Vahl' s species. However, Fries also changed
the name of Batsch's species into A. glauconitens Fr. 1821: Fr.,
but this name is a homotypic synonym of the legitimate name A.
nitens Batsch: Fr. and therefore superfluous under Art. 63.1 and
hence illegitimate.

Questions regarding priority of sanctioned names have been
much discussed. Finally the simple and straightforward procedu­
re has been adopted that in cases both of serial and simultaneous
sanction the sanctioned name based on the earliest validly publ­
ished name takes precedence over later ones.

Much attention has been devoted in earlier publications (Korf
1983, Gams & Kuyper 1984) to a grammar of sanctioned names,
and such a scheme need not be reproduced here. It is sufficient to
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emphasize here that sanction is only valid in the rank used by the
sanctioning author, and that this status should not be extended to
ranks not assigned to it by Fries. This conclusion is also a
corollary of Art. 60.1 where it is explicitly ruled that no name has
priority outside its own rank.

Mention here is made of another device that seems useful in
nomenclatural matters, viz. the arrow (~), introduced by Kuyper
& van Vuure (1985). This sign is used to circumvent a disadvan­
tageous aspect of Art. 72.1 where nomina nova are created,
typified by the type of an earlier, validly published but illegi­
timate name, for which an author citation is indicated that ob­
scures any reference to the validating author, contrary to Art.
46.1. Such author citation lacks information that is relevant to
typification and obscures important bibliographic information.
The use of the arrow is quite simple as will be demonstrated with
Agaricussericeus Bull. 1788, non A. sericeus Schaeff. 1774. The
species is cited here as Entoloma sericeum (Bull. ~) Quel, 1872
(or Nolanea sericea (Bull. ~ Quel.) P. D. Orton 1960). The
original example, given by Kuyper & van Vuure (viz. A. cervinus
Schaeff. 1774, non A. cervinus Hoffm 1789: Fr.), is not longer
valid, because earlier names that are homonyms of sanctioned
names, are now declared legitimate but unavailable. The useful­
ness of this arrow may become evident upon realisation that a
large number of homonyms exist within the genus Agaricus.

One of the deleterious side-effects of the introduction of the
sanctioning system has been the simultaneous adoption of Art.
7.17 that deals with the typification of sanctioned names. Accord­
ing to this article typification of sanctioned names may be based
on anything associated with the name in the basic books. Al­
though this article seems to have been added to promote
nomenclatural stability, it can lead to the contrary for even the
superseding of a holotype is made possible. Generally speaking
this article permits subjective typification. In this respect the
analogy with Art. 10.1, which forbids such subjective typi­
fication, seems useful. One should therefore consider the type (if
existent) of the validating author, and not the species Fries
thought to have at hand. Such subjective typification would have
been acceptable under a special starting-point nomenclature. But
sanction should be considered solely as nomenclatural protec­
tion, with the abandonment of taxonomic protection. For that
reason, all sanctioned names in this Flora are typified according
to the (original) protologue. Only in a very few circumstances

have sanctioned names been exempted from automatic
typification under Art. 7.9 and 7.1!.

Some mycologists fear that to abandon Art. 7.17 would lead to
substantial nomenclatural instability. However, matters are not so
bad. Old descriptions are often rather short, and almost always
lack important information about microscopical and microchem­
ical characters. In that sense we are in the same position as Fries
when we try to interpret these old names. And although Fries was
sometimes hindered by his dogmatism, his interpretations (and
often emendations) in the basic books are generally rather
good.

Every mycologist who has tried to interpret old names on the
basis of a description (and sometimes an illustration), will accept
the view that in most cases we cannot do more than conclude that
the present interpretation does not contradict the protologue. This
provides sufficient justification for the retention of certain names
for the sake of stability, and it should serve as a guideline for
neotypification, but it is hardly acceptable as an argument for the
introduction of a new combination.

Responsible taxonomists and nomenclaturalists should restrict
themselves in renaming taxa only to cases in which the present
interpretation of a species is seriously at odds with the proto­
logue, or when the present name is invalid or illegitimate. Volun­
tary selfrestraint seems therefore necessary. We have to live with
this simple, but sometimes unfortunate, truth.
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CHAPTER 7

Scope, methods and presentation

C. BAS

Scope
The 'Flora agaricina neerlandica' contains keys to, correct names
of, concise synonymies for, descriptions and illustrations of, and
distributional data on agarics and boleti (Agaricales sensu lato
and Russulales) occurring in the Netherlands. For practical rea­
sons, the genera of so-called cyphelloid fungi are excluded.

Extralimital taxa of which occurrence in the Netherlands can
be expected on account of their ecology and/or geographical
distribution are included in the keys, while only a short diagnostic
description, concise synonymy, and references to selected
descriptions and illustrations are given.

Fungi that spontaneously establish themselves in the Nether­
lands after human intervention (e.g. mycorrhizal symbionts of
the introduced Larix species as Suillus grevillei) are considered
indigenous. Hothouse fungi are not treated except some species
of Leucocoprinus frequently found in flowerpots in houses.

Descriptions
In principle all descriptions are based on observations referring to
material from the Netherlands. In cases where this material is not
representative, however, obervations on other collections from
north-western Europe are sometimes included. ColIections re­
vised for this flora have been marked with special labels added to
them.

If authentic observations, particularly on macroscopic charac­
ters are lacking, data are taken from literature, but this is then
explicitly indicated with references to the sources of informa­
tion.

Sizes of spores are measured in tenths of a urnbut rounded off
to halves of urn, Sizes of basidia, cystidia, and other microscopi­
cal elements are measured and given in urn, unless they are
narrower or smaller than 10 urn, which case they are treated as
the spores.

Ecological and distributional data
Extensive notes on ecology and geographical distribution, both
within and outside the Netherlands, are given, but distribution
maps are not included.

Only in the cases of very rare species (five or fewer localities
known in the Netherlands) are individual localities enumerated.

Frequency classes (very rare, rare, rather rare, rather common,
common, very common) are estimated from the number of
collections from the Netherlands studied and the number of
reliable references in literature.
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Illustrations
All species are illustrated by line-drawings of basidiocarps,
spores and cystidia (if present), if necessary complemented by
drawings of other microscopical characters. The magnifications
of these drawings are:

basidiocarps x 1 (unless indicated otherwise)
spores x 1500
cystidia and basidia x 1000 (unless indicated otherwise)
tissues x 500 (unless indicated otherwise)

For the abbreviations used in the illustrations, see the list of
abbreviations at the end of this chapter.

Formulae
For formulae of chemical reagents and stains, the reader is
referred to current mycologicalliterature (e.g. Kuhner & Romag­
nesi, Flore analytique, 1953; Moser, Rohrlinge und Blatterpilze,
1983; Singer, Agaricales in modem taxonomy, 1986).

Nomenclature
In nomenclatural matters, close adherence to the latest edition of
the 'International Code of Botanical Nomenclature' is aimed at.
For the procedures followed in cases in which the Code is not
perfectly clear, particularly in connection with sanctioned names,
see Chapter 6.

Synonymy is not complete, but restricted to synonyms that
have appeared in modem monographs, wellknown floras, Dutch
mycologicalliterature, and popular books with a wide distribu­
tion. A similar selection is made from the misapplied and
excluded names.

Names of pteridophytes and phanerogams mentioned are in
accordance with Heukels/Van der Meijden (1983), Flora van
Nederland, 20th ed., Groningen.

New names and new taxa
New names found to be required and new taxa discovered in the
course of the investigations carried out for this flora, are not
published in the flora itself, but in a series of separate notes titled
'Notulae ad Floram agaricinarn neerlandicam' appearing in the
journal Persoonia. In these Notulae the more lengthy discussions
on taxonomic and nomenclatural problems are also placed.
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LIST OF ABBREVIATIONS IN TEXT AND DRAWINGS

Aug. - August
cc - caulocystidia
eh - cheilocystidia
Dec. - December
diagn. - diagnosis
emend. - emendatus (= corrected)
excl. - excluded
f. -forma
Feb. - February
Fig., fig. - Figure, figure
Figs, figs - Figures, figures
Jan. - January
K. & W - Komerup, A. & Wanscher, lH., Methuen handbook of colour,

Farver i farver
L =- number of lamellae
I =- number of lamellulae
loc. cit. -loco citato (= in the place cited)

misappl. - misapplied
Mu. - Munsell soil colour charts
Nov. - November
act. - October
ph - hairs of pileus
pl - pleurocystidia
pI. - plate
pp - pileipellis or elements of pileipellis
p.p. - pro parte
Q - quotient of length and width or breadth
Q- average quotient
sect. - section
sel. - selected
Sept. - September
sh - hairs of stipe
subgen. - subgenus
subsect. - subsection
subsp. - subspecies
var. - variety
vern. - vernacular
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CHAPTER 8

Glossary

Else C. VELLINGA

abrupt papilla - (on pileus) (Fig. 29.30).
abruptly bulbous - (base of stipe) (Fig. 31.18).
acrophysalidic - (tissue) consisting of connective hyphae and abundant,

large, terminal, inflated elements ('acrophysalides').
acuminate - (cystidia) tapering from inwardly curved sides off to a

point (Fig. 34.39).
acute - (cystidia) tapering off to a sharp point (Fig. 34.40); - (spore

apex) pointed (Fig. 33.30).
acute papilla - (on pileus) (Fig. 29.31).
adnate - (lamellae) broadly attached to stipe (Fig. 30.21), see also

narrowly adnate.
adnexed - (lamellae) rounded towards stipe (Fig. 30.19).
allantoid - (spores) with adaxial side concave and parallel to abaxial

side (Fig. 33.21).
amygdaliform - (spores) with adaxial side, straight or less convex than

abaxial side (Fig. 33.18, 33.19).
amyloid - (spore wall, spore omamentation, hyphal walls), staining

greyish to blackish blue in Melzer's reagent.
anastomosing - (lamellae) provided with irregular transverse connec­

tions (Fig. 30.4).
angiocarpy - a type of development of the basidiocarp in which at some

stages the developing hymenium is situated in a closed cavity; see
also primary and secondary angiocarpy.

apex - (of spores) summit (Fig. 32.4A).
apical- (spores) situated at the tip.
appendage - (of spores) see hilar appendage.
appendiculate - (margin of pileus) with small appendages (Fig.

29.48).
applanate - (pileus) flattened, flat (Figs 29.7, 29.19).
arachnoid - (pileus and stipe, surfaces or velum) cobwebby.
arcuate - (lamellae) with concave lamella edge (Figs 30.15, 30.16).
areolate-rimose - (pileus surface) marked with numerous superficial

clefts or cracks fanning angular patches.
ascending - (hyphae) curving upward.
aseptate - (hyphae) without septa.
bacilliform - (spores) l/w = lib > 3.0 (Fig. 33.7).
balistosporic basidium - a basidium that actively discharges its spo-

res.
basidiocarp - fruit-body producing spores on basidia.
bilateral- see divergent.
binding hyphae - branching, rarely septate, thick-walled, narrow hy­

phae binding the other elements of a tissue together.
binucleate - with two nuclei.
breadth - (of spore), largest distance between sides as seen from frontal

view (Fig. 32.2).
broadly clavate - (cystidia) clavate with Q< 1.5 (Fig. 34.14).
broadly conical - (pileus) (Fig. 29.13), see also truncately broadly

conical; - (cystidia) conical with Q< 1.5 (Fig. 34.18.).
broadly cylindrical- (cystidia) cylindrical, with Q< 2 (Fig. 34.11).
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broadly ellipsoid - (spores) l/w = l.b = 1.15-1.3 (Fig. 33.3); - (cystidia)
Q=1.15-1.3 (Fig. 34.3).

broadly fistulose - (stipe) with very wide tube (Fig. 31.12).
broadly fusiform - (spores) fusiform with l/w or lib = 1.5-2.0 (Fig.

33.12); - (cystidia) fusiform with Q=1.5-2.0 (Fig. 34.21), see also
very broadly fusiform.

broadly lageniform - (cystidia) (Fig. 34.26).
broadly utriform - (cystidia) (Fig. 34.29).
broadly ventricose - (lamellae) (Fig. 30.14).
brosse - see en brosse.
bulbous - (base of stipe) enlarged (Fig. 31.17), see also abruptly

bulbous and marginately bulbous.
campanulate - (pileus) bell-shaped (Fig. 29.12).
capitate - (apex of cystidia) having a distinct and abrupt knob (Fig.

34.44).

caulocystidium - cystidium situated on surface of stipe.
central - (stipe) attached to centre of pileus (Fig. 31.1); - (germ pore)

situated at the central tip of the spore (Fig. 33.27).
chambered - (stipe) with several cavities (Fig. 31.13).
cheilocystidium - cystidium situated on edge of lamella or tube.
chrysocystidium - cystidium with yellow amorphous body or bodies in

contents after treatment with NH40H or KOH.
circular - (pileus) round (Fig. 29.1).
clavate - club-shaped (stipe) (Fig. 31.8); - (cystidia), Q =1.5-4 (Fig.

34.13), see also narrowly clavate and broadly clavate.
clitocyboid - see omphalioid.
collarium - a tube around, but free from, the apex of the stipe to which

the lamellae are attached (Fig. 30.5).
colliculose - (pileus surface) covered with hillock-like elevations.
collybioid - (habit) characterized by pileus neither umbilicate, nor

conical; lamellae free or adnate; context tough; context of pileus
continuous with context of stipe (Figs 28.2, 28.3).

concave - (pileus) (Fig. 29.21).
congophilus - (spore wall) accumulating Congo Red.
conical-cone shaped (pileus) (Fig. 29.14), see also broadly conical and

narrowly conical, truncately broadly conical, truncately conical, and
obtusely conical; - (cystidia) Q = 1.5-4 (Fig. 34.17), see also
narrowly conical and broadly conical.

connate - (stipes) grown together at their bases.
connective hyphae - usually narrow undifferentiated hyphae of the

context of a basidiocarp connecting all other elements (used in
opposite of fundamental hyphae).

constriction - see median constriction.
convex - (pileus) (Fig. 29.9).
costate - (pileus and stipe surfaces) with ridges.
crenate - with rounded teeth (margin of pileus) (Fig. 29.45); - (lamella

edge) (Fig. 30.33).
crenulate - minutely crenate (margin of pileus) (Fig. 29.46); - (lamella

edge) (Fig. 30.34).
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Fig. 28. Habit: 1. pluteoid; 2, 3. collybioid; 4-6. omphalioid; 7, 8. mycenoid; 9-11. tricholornatoid; 12, 13. pleurotoid.

crepidotoid - see pleurotoid.
curved - (stipe) bent from substrate upwards as to adjust to the gravita­

tions.
cutis - a pileipellis consisting of repent non-gelatinizing hyphae (Fig.

36.1).
cyanophilous - (spore wall) accumulating Cotton Blue.
cylindrical- (stipe) circular in cross-section and of equal diameter from

apex to base (Fig. 31.4); -(spores) I/w =lib =2.0-3.0, in outline with
parallel sides; - (cystidia) Q = 2-4 (Fig. 34.10), see also narrowly
cylindrical and broadly cylindrical.

cystidium - sterile, differentiated, terminal element in the hymeniurn, or
on the surfaces of the basidiocarp.

decurrent - (lamellae) descending down the stipe (angle lamellae-stipe
40-60°) (Fig. 30.28), see also deeply decurrent.

decurrent tooth - (of lamellae) (Figs 30.25, 30.26).
deeply decurrent - (lamellae) (angle lamellae-stipe < 40°) (Fig.

30.29).
deeply infundibuliform - (pileus) (Fig. 29.23).
deeply umbilicate - (pileus) with deep abrupt depression (Fig. 29.28).
defiexed - (margin of pileus) bent downwards (Fig. 29.37).
deliquescent - (lamellae and/or basidiocarps) becoming liquid after

maturing.
depressed - (pileus) with central depression/sinking (Fig. 29.25), see

also slightly depressed.
depression - (of pileus), see depressed; - (of spores), see suprahilar

depression.
derm - a pileipellis consisting of erect elements, or of ascending

elements, see trichoderm and hymeniderm.
dextrinoid - (spore wall, hyphal walls) staining red to reddish brown in

Melzer's reagent.
dimitic - (tissues) consisting of generative hyphae and skeletal hyphae

or binding hyphae.
divcrticulate - (cystidia) with short finger-like excrescences (Fig.

34.45).
divergent (= bilateral) - (hymenophoral trama) having downward hy­

phae turning outward from a median line (Fig. 35.5, 35.6).
eccentric - (stipe) not attached to centre of pileus (Fig. 31.2) - (germ

pore) situated at the abaxial side of the spore (Fig. 33.26).
cctosporium - the very thin outer layer of the basidiospore wall.
ellipsoid - (spores) I/w =lib = 1.3-1.6 (Fig. 33.4); - (cystidia) Q =

1.3-1.6 (Fig. 34.2), see also broadly ellipsoid.
cmarginate - (lamellae) notched near the stipe (Fig. 30.23).
en brosse - (of cystidia) with excrescences, diverticulate (Fig. 34.45).
endosporium - the electron transparent inner layer of the basidiospore

wall at the inside of the episporium, but lacking in many white- and
pale-spored taxa.

entire - (lamella edge) straight, smooth, and glabrous (Figs 30.30,
30.38).

cpisporium - the electron opaque fundamental layer present in all
basidiospores of the Hyrnenomycetes; it is the innermost layer of the
spore wall when the endosporium is lacking.

epithelioid liymeniderm - a hyrneniderrn made up of elements with Q=
1.0-1.15 (Fig. 36.9).

epithelium - a pileipellis made up of globose to broadly ellipsoid
elements in more than one layer deep; see regular epithelium and
irregular epithelium.

equal> (stipe) of equal diameter from apex to base.
erect - (hyphae or projections of hyphae) perpendicular to surface of

pileus.
eroded - irregularly toothed (margin of pileus) (Fig. 29.47); - (of

lamella edge) (Fig. 30.37).
euhymeniderm - a hymeniderm made up of elements with Q= 1.15-6

(Fig. 36.8).
eusporium -the inner set of firm and resistant layers of the basidiospore

wall, consisting of the episporium and the endosporium.
even - (lamella edge) straight, smooth and glabrous, entire (Figs 30.30,

30.38).
exceeding - (margin of pileus with regard to lamellae) (Fig. 29.42).
exosporium - a layer of the basidiospore wall between perisporium and

episporium, frequently responsible for the ornamentation of spo­
res.

fasciculate - (basidiocarps) growing in a bundle.
[clted - (pileus, stipe surfaces, and volva) composed of, or covered with,

densely compressed, matted hairs or fibrils.
fertile - (lamella edge) composed of basidia only.
fibrillose - (pileus and stipe surfaces) covered with thin, thread-like

fibres.
filiform - (cystidia) very long and narrowly cylindrical.
fimbriate - (lamella edge with regular hair-like projections (Fig.

30.39).
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Fig. 29. Pileus. -1-6. Shape when seen from above: 1. circular; 2. flabelliform; 3. spathuliform; 4, 5. rounded flabelliform; 6. reniform. - 7-23. Shape
when seen from aside: 7. applanate; 8. piano-convex; 9. convex; 10. hemispherical; 11. paraboloid; 12. campanulate; 13. broadly conical; 14. conical;
15. narrowly conical; 16. truncately broadly conical; 17. truncately conical; 18. obtusely conical; 19. applanate; 20. piano-concave; 21. concave; 22.
infundibuliform; 23. deeply infundibuliform. - 24-33. Shape ofcentre: 24. slightly depressed; 25. depressed; 26. subumbilicate; 27. umbilicate; 28.
deeply umbilicate; 29. with papilla; 30. with abrupt papilla; 31. with acute papilla; 32. subumbonate; 33. umbonate. - 34-42. Aspects of margin:
34-36. straight; 37. deflexed; 38. inflexed; 39. involute; 40. reflexed; 41. revolute; 42. exceeding lamellae. - 43-48. Shape ofmargin: 43. undate; 44.

undulate; 45. crenate; 46. crenulate; 47. eroded; 48. appendiculate.

fissurate - (pileus and stipe surfaces) with deep and/or distinct clefts.
fistulose - (stipe) hollow (Fig. 31.11), see also broadly fistulose.
fiabelliform - (pileus) fan-shaped (Fig. 29.2), see also rounded flabelli-

form.
flexuose - (stipe) full of bends; - (cystidia) cylindrical but with bends

(Fig. 34.36).
floccose - (pileus and stipe surfaces) covered with tufts of soft hairs.
flocculose - (pileus and stipe surfaces) minutely floccose.
free - (lamellae) not attached to stipe (Fig. 30.18).
fringed - (lamella edge) with irregular appendages.
frontal view - (of spores) (Fig. 32.2).

fundamental hyphae - the inflated hyphae giving the fleshy basidiocarp
its firmness.

fusiform - spindle shaped, tapering at both ends, (spores) with 1/wor lib
= 2.0-4.0 (Fig. 33.13); - (cystidia) with Q= 2.0-4.0 (Fig. 34.20), see
also narrowly, broadly, and very broadly fusiform.

furcate - (lamellae) forked (Fig. 30.2).
generative hyphae - the basic type of septate, thin- to thick-walled,

branching hyphae, present in all (young) basidiocarps, from which
all differentiated hyphae arise (used in opposite of binding and
skeletal hyphae).

germ pore - (of spores) apical thin-walled spot in spore wall (Fig.
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Fig. 30. Lamellae: 1. transvenose. - 2-5. Seen from below: 2. furcate; 3. intervenose; 4. anastomosing; 5. collarium. - 6-17. Shape: 6. linear; 7-9.
segmentiform; 10. subventricose; 11-13. ventricose; 14. broadly ventricose; 15, 16. arcuate; 17. triangular. - 18-29. Attachment: 18. free; 19.
adnexed. 20. narrowly adnate; 21. adnate; 22. seceding; 23. emarginate; 24. sinuate; 25. adnate with decurrent tooth; 26. emarginate with decurrent
tooth; 27. subdecurrent; 28. decurrent; 29. deeply decurrent. - 30-39. Lamella edge: 30. even or entire; 31. undate; 32. undulate; 33. crenate; 34.

crenulate; 35. serrate; 36. serrulate; 37. eroded; 38. even (strongly magnified); 39. fimbriate (strongly magnified).

32.6E), see also central and eccentric germ pore.
glabrous - (pileus and stipe surfaces) bald.
globose - spherical, (spores) l/w = lib = 0.95-1.05 (Fig. 33.1); ­

(cystidia) Q = 1.0-1.05 (Fig. 34.5).
granulose - (pileus and stipe surfaces) covered with (or composed of)

minute grains.
gregarious - (basidiocarps) growing in a group.
guttule - droplet (Fig. 32.6G).
gymnocarpy - a type of development of the basidiocarp in which the

hymenium is exposed from initiation till maturity.
hemispherical- (pileus) with shape of a half sphere (Fig. 29.10).
heterogeneous - (lamella edge) composed of cystidia and basidia.
heteromerous - (tissue) consisting of hyphae and 'nests' of sphero-

cysts.
hexagonal- (spores) six-angled (Figs 33.22, 33.23).
hilar appendage - (of spores) short process at basal end of spore, by

which it was attached to sterigma (Fig. 32.4C).
hilum - scar left on the hilar appendage of the basidiospore after its

discharge from the sterigma.
hirsute - (pileus and stipe surfaces) covered with rather long, rather

coarse hairs (coarser than in pubescent, less coarse than in hispid).
hispid - (pileus and stipe surfaces) covered with long or short, erect,

stiff hairs or bristles.

hispidulous - (pileus and stipe surfaces) minutely hispid.
homoiomerous - (tissue) consisting of hyphae and without nests of

spherocysts.
hymeniderm - a derm made up of non-septate elements originating at

the same level, see also epithelioid hymeniderm, and transition
between hymeniderm and epithelium.

imbricate - (basidiocarps) growing immediately above each other.
incrusted - see incrusting.
incrusting - (pigment) situated on the outer side of the wall, and visible

as bands, granules or patches.
inflated - (hyphae) swollen, not cylindrical.
inflexed - (margin of pileus) bent inwards (Fig. 29.38).
infundibuliform - (pileus) funnel-shaped (Fig. 29.22), see also deeply

infundibuliform.
intercellular- (pigment) situated between the elements.
intervenose - (lamellae) provided with veins between the lamellae (Fig.

30.3).
intracellular - (pigment) situated inside the elements.
intricate trichodcrm - a trichoderm made up of interwoven elements

(Fig. 36.4).
inverse - (hymenophoral trama) having downward convergent hyphae,

i.e. turning inward to a median line (Fig. 35.4).
involute - (margin of pileus) rolled in (Fig. 29.39).
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Fig. 31. Stipe. - 1-3. Insertion: 1. central; 2. eccentric; 3. lateral and reduced. - 4-13. Shape and structure: 4. cylindrical; 5. tapering downwards; 6
tapering upwards; 7. subclavate; 8. clavate; 9. solid; 10. stuffed; 11. fistulose; 12. broadly fistulose; 13. chambered. - 14-19. Base: 14. witl

rhizomorphs; 15. with pseudorrhiza; 16. subbulbous; 17. bulbous; 18. abruptly bulbous; 19. marginately bulbous.
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Fig. 32. Spore characters: 1. side-view; 2. frontal view; 3. polar view; 4. A. apex, B. suprahilardepression, C. hilar appendage; 5. D. suprahilar plage
6. E. germ pore, F. thickened wall, G. guttule.
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Fig. 33. Spores. - 1-25. General shape: 1. globose; 2. subglobose; 3. broadly elIipsoid; 4. ellipsoid; 5. oblong; 6. subcylindrical; 7. baciIIifonn; 8.
ovoid; 9. obovoid; 10. quadrangular; 11.very broadly fusiform; 12. broadly fusiform: 13. fusiform. 14. narrowly fusiform; 15. oblong in side view,
rounded triangular in frontal view, oblong in polar view; 16. lacrymoid (ellipsoid with suprahilar depression); 17. lacrymoid (subcyIindrical with
suprahilar depression); 18. amygdalifonn in side view,ellipsoid in frontal view; 19. amygdaIifonn with acute apex in side view, ovoid in frontal view;
20. phaseoIiform in side view, oblong in frontal view; 21. allantoid in side view, subcylindrical in frontal view; 22. oblong in side view, hexagonal in
frontal view; 23. subcylindrical in side view, hexagonal in frontal view; 24. ellipsoid with median constriction; 25. oblong with median constriction.-

26-30. Apex: 26. with eccentric germ pore; 27. with central germ pore; 28. with apical papilla; 29. truncate; 30. acute.

irregular - (hymenophoral trama) having interwoven hyphae (Fig.
35.3).

irregular epithelium - an epithelium made up of irregularly disposed
elements (Fig. 36.12).

irregular trichoderm - (Fig. 36.5).
ixocutis - a cutis made up of gelatinizing hyphae (Fig. 36.2).
ixotrichoderm - a trichodenn, made up of gelatinizing elements (Fig.

36.6).
lacrymoid - (spores) with confluent hilar appendage (Figs 33.16,

33. I7).

lageniform - (cystidia) characterized by neck narrower than half width
of cell body (Fig. 34.25), see also narrowly lagenifonn and broadly
lageniform.

lamellate - (hymenophore) consisting of lamellae (= gills).
lanate - (pileus and stipe surfaces) (= woolly) covered with long, soft,

matted hairs.
lateral- (stipe) attached to one side of pileus (Fig. 31.3).
lecythiform - (cystidia) lagenifonn and abruptly capitate (Fig. 34.33).
length - (of spores) distance from apex to bottom as seen in side view

(Fig. 32. I).
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Fig. 34a. Cystidia. - 1-36. General shape: 1. oblong; 2. ellipsoid; 3. broadly ellipsoid; 4. subglobose; 5. globose; 6. spheropedunculate; 7. ovoid; 8.
obovoid; 9. narrowly cylindrical; 10. cylindrical; 11. broadly cylindrical; 12. narrowly clavate; 13. clavate; 14. broadly clavate; 15. narrowly conical;
16. setiform; 17. conical; 18. broadly conical; 19. narrowly fusiform; 20. fusiform; 21. broadly fusiform; 22. very broadly fusiform; 23. nettle
hair-shaped; 24. narrowly lageniform; 25. lageniform; 26. broadly lageniform; 27. narrowly utriform; 28. utriform; 29. broadly utriform; 30. with

median constriction; 31. pyriform; 32. obpyriform; 33. lecythiform; 34. tibiiform; 35. moniliform; 36. flexuose.

lignicolous - growing on wood.
linear - (lamellae) with straight lamella edge and parallel upper side

(Fig. 30.6).
marginately bulbous - (base of stipe) provided with a bulb with a raised

border (Fig. 31.19).
marmorate - (pileus and stipe surfaces, and context) (= marbled) faintly

and irregularly striped or innately veined.
medallion clamp - a clamp connection with an opening between the

clamp connection itself and the elements connected by it.
median constriction - transverse contraction in the middle, (of spores)

(Figs 33.24, 33.25); - (of cystidia) (Fig. 34.30).
metachromatic - (spore wall) turning reddish to violet in solution of

Chresyl Blue in H20 .

micaceous - (pileus surface) with glistening particles or spots.
moniliform - (cystidia) cylindrical but contracted at regular intervals,

like a string of beads (Fig. 34.35).
monomitic - (tissue) built up of one type of hyphae.
monovelangiocarpy - a type of angiocarpic development of the basidio-

carp in which only a universal veil participates.
mucilaginous - consisting of mucilage (= viscous substance).
mucous - (pileus and stipe surfaces) slimy.
mucronate - (cystidia) with small abrupt, acute or blunt protuberance at

apex (Fig. 34.37).
mycenoid - (habit) characterized by pileus conical to paraboloid; lamel­

lae free to adnate; stipe usually long and slender; context usually
brittle (Figs 28.7, 28.8).
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Fig. 34b. Cystidia. - 37-44. Apex: 37. mucronate; 38. rostrate; 39.
acuminate; 40. acute; 41. obtuse; 42. truncate; 43. subcapitate; 44.
capitate. - 45-46. Surface: 45. diverticulate; 46. verrucose. - 47-48.

Base: 47. sessile; 48. pedunculate or pedicellate.

p(lraboloid- (pileus) (Fig. 29.11).
purictal - (pigment) situated in the hyphal wall.
pedicellate - (cystidia) provided with a stalk (Fig. 34.48).
pcdul/culate - (cystidia) provided with a stalk (Fig. 34.48).
pellicle - an easily peeling ixocutis.
pcrisporiulll- the often mucilaginous layer of the basidiospore wall just

inside the ectosporium; sometimes early disappearing, sometimes
filling the spaces between exosporal ornamentations.

ptiascotiform- (spore) with concave adaxial side, not parallel to abaxial
side (Fig. 33.20).

pileocystidium - cystidium situated on surface of pileus.
pileipcllis - corticallayer(s) of pileus.
plage - (of spores), see suprahilar plage.
plaI/o-col/cave - (pileus) slightly concave (Fig. 29.20).
plal/o-convex - (pileus) slightly convex (Fig. 29.8).
pleurocystidiulll - cystidium situated on sides of the hymenophore

(Iamclla or tube).
plicate - (pileus) folded radially, like a fan.
plcurotoid - (including crepidotoid), (habit) characterized by stipe

absent or lateral (Figs 28.12, 28.13).
plutcoid - (habit) characterized by lamellae free; context of pileus

discontinuous with context of stipe; stipe usually longer than diame­
tcr of pileus (Fig. 28.1).

polar view - (of spores) (Fig. 32.3).
primary angiocarpy - a type of angiocarpic development in which the

primordial hymenium is initiated in a closed cavity.
primary mycelium - the uninucleate mycelium produced by a germinat­

ing basidiospore.
primordium - a very young, not fully differentiated basidiocarp.
protocarpic tuber - a non-persisting fleshy tuber on which one or more

basidiocarps may develop.
pseudoryhiza - a root-like extension of the stipe (Fig. 31.15).
pruinose - (pileus, lamella and stipe surfaces) covered with a (often

white or whitish) powdery 'bloom'.
pseudocystidium - differentiated prolongation of vascular hypha into

the hyrneniurn.
pubescent - (pileus and stipe surfaces) (= downy) covered with short,

soft, fine hairs.
pulverulent - (pileus and stipe surfaces) covered with powder.
pyriform - (cystidia) pear-shaped (Fig. 34.31).
quadrangular - (spores) with shape of rectangle or square; IIw or lib :-;;

1.15 (Fig. 33.10).
radially rimose - (pileus surface) marked with numerous, superficial,

radial clefts or cracks.
Rameales-structure - (of pileipellis) with irregularly shaped and ar-

ranged, nodose or en brosse or diverticulate elements.
reduced - (stipe) very short (Fig. 31.3).
reflexed - (margin of pileus) bent upwards (Fig. 29.40).
regular - (hymenophoral trama) having parallel hyphae (Fig. 35.1).
regular epithelium - an epithelium made up of elements in erect rows

(Fig. 36.11).
reniform - (pileus) kidney-shaped (Fig. 29.6).
repent - (hyphae) creeping, not ascending.
reticulately venose - (pileus surface) marked with anastomosing veins

forming angular patches.
revolute - (margin of pileus) rolled back (Fig. 29.41).
rhizomorph - a visible root-like mycelial strand (Fig. 31.14).
rimose - see radially rimose; areolate-rimose.
rimulose - (pileus surface) minutely rimose.
rostrate - (cystidia) provided with a beak-like extension at apex (Fig.

34.38).
roundedflabelliform - (pileus) (Figs 29.4, 29.5).
rounded triangular - (spores) rounded three-angled (Fig. 33.15).
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myxosporium - the set of often mucilaginous layers on the outside of the
basidiospore wall enveloping the eusporium; its components are
ectosporium, perisporium and exosporium.

narrowly adnate - (lamellae) (Fig. 30.20).
narrowly clavate - (cystidia) clavate with Q> 4 (Fig. 34.12).
narrowly conical- (pileus) (Fig. 29.15); - (cystidia) conical with Q > 4

(Fig. 34.15).
narrowly cylindrical- (cystidia) cylindrical with Q > 4 (Fig. 34.9).
narrowly fusiform - (spores) fusiform with I/w or lib > 4.0 (Fig. 33.14);

- (cystidia) fusiform with Q> 4 (Fig. 34.19).
narrowly lageniform - (cystidia) (Fig. 34.24).
narrowly utriform - (cystidia) (Fig. 34.27).
nettle hair-shaped - (cystidia) lagenifonn with long narrow slender

neck (Fig. 34.23).
nodulose type ofhilum - hilum an approximately circular area covered

with protuberances (frequent in thin-walled spores).
non-amyloid - (spore wall, spore ornamentation, hyphal walls) not

changing colour or becoming yellowish in Melzer's reagent.
oblong - (spores) I/w =lib =1.6-2.0 (Fig. 33.5); - (cystidia) Q~ 1.6

(Fig. 34.1).
obovoid -reversely ovoid, with the broadest and widest part uppermost,

(spores) (Fig. 33.9); - (cystidia) (Fig. 34.8).
obpyriform - (cystidia) reversely pyriform, with the broadest and widest

part uppermost (Fig. 34.32).
obtuse - (apex of cystidia) rounded (Fig. 34.41).
obtusely conical- (pileus) conical with rounded apex (Fig. 29.18).
omphalioid - (including omphalinoid and clitocyboid) (habit) charac-

terized by pileus piano-convex to deeply infundibuliform; lamellae
decurrent (Figs 28.4, 28.5, 28.6).

omphalinoid - see omphalioid.
opaque - (pileus) not translucent.
open pore type ofhilum - hilum with a depression or perforation at one

side and sometimes a perforation or tear at the other side of the hilar
appendage often connected by a slit (frequent in thick-walled spo­
res).

ovoid - egg-shaped (spores) (Fig. 33.8); - (cystidia) (Fig. 34.7).
papilla - small nipple-like protuberance, (on pileus) (Fig. 29.29); - (on

spores) (Fig. 33.28), see also abrupt and acute papilla.
papillate - (pileus surface) covered with papils.
paravelangiocarpy - a type of angiocarpic development of the basidio­

carp in which only a partial veil participates.
patent - (hyphae or projections of hyphae) perpendicular to surface of

stipe.
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Fig. 35. Hymenophoral trama: 1. regular; 2. subregular; 3. irregular; 4. inverse; 5. divergent (Hygrophorus-type); 6. divergent (Amanita-type).

rugose - (pileus surface) irregularly wrinkled.
sarcodimitic - (tissue) consisting of generative hyphae and chains of

very long, thin- to thick-walled elements ('sarcoskeletals').
sarcoskeletals - see sarcodimitic.
sclerotium - a (long) persisting compact mycelial body from which a

basidiocarp arises.
seceding - (lameIlae) at first attached to stipe, but later separating from

it (Fig. 30.22).
secondary ang iocarpy - a type of angiocarpic development in which in

its later stages the primordial hymenium is enveloped by hyphae
originating from the stipe and/or the pileus.

segmentiform - (lameIlae) with straight lameIla edge and convex upper
side (Figs 30.7, 30.8, 30.9).

septate - (hyphae) with septa.
sericeous - (pileus and stipe surfaces) (= silky) covered with fine,

straight, adpressed, glossy hairs or fibrils.
serrate - (lameIla edge) toothed like a saw (Fig. 30.35).
serrulate - (lameIla edge) minutely serrate (Fig. 30.36).
sessile - (cystidia) without a stalk (Fig. 34.47).
setiform - (cystidia) narrowly conical with thickened waIl (Fig.

34.16).
side view - (of spores) (Fig. 32.1).
siderophilous - (particles in basidia) turning blackish purple or blackish

violet in acetocarmine in presence of metal ions.

sinuate - (lameIlae) having a concave indentation near the stipe (Fig.
30.24).

skeletal hyphae - aseptate, thick-walled, straight or slightly flexuous
hyphae.

slightly depressed - (pileus) with shallow central depression (Fig.
29.24).

smooth - (pileus and stipe surfaces) without elevations, ridges, grooves,
veins, etc.

solid - (stipe) made up of homogeneous tissue (Fig. 31.9).
solitary - (basidiocarps) single.
spathuliform - (pileus) elliptic or oblong tapering gradually towards

stipe (Fig. 29.3).
spheropedunculatc - (cystidia) globose or subglobose with long stalk

(Fig. 34.6).
squamose - (pileus and stipe surfaces) covered with coarse (adpressed)

scales.
squamulose - (pileus and stipe surfaces) covered with minute scales.
squarrose - (pileus and stipe surfaces) covered with projecting coarse

scales.
squarrulose - (pileus and stipe surfaces) covered with smaIl projecting

scales.
statismosporic basidium - a basidium that does not discharge its spores;

they simply break off from the sterigmata.
sterile - (lamella edge) composed of cystidia only.
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Fig. 36. Pileipellis structures: lA. cutis; lB. ixocutis; 2A. trichodenn; 2B. intricate trichodenn; 2C. irregular trichodenn; 20. ixotrichodenn; 3A.
trichohymeniderm; 3B. euhymenidenn; 3C. epithelioid hymenidenn; 3D. transition between hymeniderm and epithelium; 4A. regular epithelium;

4B. irregular epithelium.
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stipitipellis- cortical layer of stipe.
stipitocarpy - a type of development of the basidiocarp in which the first

differentiating hyphae of the primordium are those of the stipe.
straight - (margin of pileus) not bent upwards or inwards (Figs 29.34,

29.35,29.36).
striate - (pileus and stipe surfaces) marked with regular lines.
strigose - (pileus and stipe surfaces) covered with long, coarse or thick,

rather stiff hairs.
stuffed - (stipe) having central part filled with tissue different from

tissue in outer part (Fig. 31.10).
subbulbous - (base of stipe) slightly bulbous (Fig. 31.16).
subcapitate - (apex of cystidia) having a knob (Fig. 34.43).
subclavate - (stipe) slightly club-shaped (Fig.31.7).
subcylindrical-« (spores) I/w =lib =2.0-3.0 (Fig. 33.6).
subdecurrent - (lamellae) slightly decurrent, (angle lamellae-stipe 60­

80°) (Fig. 30.27).
subglobose -nearly spherical, (spores) I/w = lib = 1.05-1.15 (Fig. 33.2);

- (cystidia) Q= 1.05-1.15 (Fig. 34.4).
subgregarious - (basidiocarps) growing in a small group or growing in

a group of widespread specimens.
subregular - (hymenophoral trama) having slightly flexuose, nearly

parallel hyphae (Fig. 35.2).
subpellis - lower layer of pileipellis.
subumbilicate - (pileus) having a small navel-like depression (Fig.

29.26).
subumbonate - (pileus) with low broad umbo (Fig. 29.32).
subventricose - (lamellae) with slightly convex lamella edge (Fig.

30.10).
sulcate - (pileus and stipe surfaces) with grooves.
suprahilar depression - (of spores) sinking just above the hilar append­

age (Fig. 32.4B).
suprahilar plage - (of spores) rounded, smooth area just above hilar

appendage (Fig. 32.5D).
tapering downwards - (stipe) becoming narrower from apex to base

(Fig. 31.5).
tapering upwards - (stipe) becoming narrower from base to apex (Fig.

31.6).
thick-walled - (spores) (Fig. 32.6F).
tibiiform - (cystidia) lageniform with long neck and capitate (Fig.

34.34).
tomentose - (pileus and stipe surfaces) densely covered with matted

(more or less adpressed), soft hairs.
tooth - (of lamellae), see decurrent tooth.
transition between hymeniderm and epithelium - (Fig. 36.10).
transvenose - (lamellae) provided with veins on the surface (Fig.

30.1).
triangular - (lamellae) (Fig. 30.17); - (spores), see rounded triangu­

lar.
trichoderm - a pileipellis made up of erect straight elements, septate

and/or not originating at the same level (Fig. 36.3); see also intricate
and irregular trichoderm.

tricholiymenidcrm - a hymeniderm made up of elements with Q > 6
(Fig. 36.7).

tricholomatoid - (habit) characterized by lamellae neither free, nor
decurrent; stipe ± as long as diameter of pileus; context fleshy;
context of pileus continuous with context of stipe (Figs 28.9, 28.10,
28.11).

truncate - ending abruptly as if cut off, (apex of spore) (Fig. 33.29); ­
(apex of cystidia) (Fig. 34.42).

truncately broadly conical- (pileus) broadly conical with as if cut off
apex (Fig. 29.16).

truncately conical - (pileus) conical with as if cut off apex (Fig.
29.17).

tubular - (hymenophore) consisting of tubes.
twisted - (stipe) fibrils arranged spirally round axis because of base of

stipe being rotated with regard to apex.
umbilicate - (pileus) having a navel-like depression (Fig. 29.27), see

also deeply umbilicate.
umbo - (on pileus) broad rounded knob (Fig. 29.33).
umbonate - (pileus) with broad rounded knob (Fig. 29.33).
undate - waved (margin of pileus) (Fig. 29.43); - (lamella edge) (Fig.

30.31).
undulate - minutely undate (margin of pileus) (Fig. 29.44); - (lamella

edge) (Fig. 30.32).
uniguttulate - (spores)with one droplet (Fig.32.6).
uninucleate - with one nucleus.
utriform - (cystidia) characterized by neck broader than half width of

cell body (Fig. 34.28), See also narrowly utrifonn and broadly
utriform.

vascular hypha - usually aseptate, often irregular, flexuose hypha with
refractive contents.

velutinous- (pileus and stipe surfaces) (= velvety) densely covered with
fine, short, erect hairs.

venose - (pileus surface) with vein-like wrinkles, see also reticulately
venose.

ventricose - (lamellae) with convex lamella edge (Figs 30.11, 30.12,
30.13), see also broadly ventricose.

verrucose - (pileus and stipe surfaces) covered with wart-like eleva­
tions; - (cystidia) with small hollow or solid protuberances (Fig.
34.46).

VCI}' broadlyfusiform> (spores) fusiform with I/w or lib =1.15-1.5 (Fig.
33.11); - (cystidia), fusiform with Q< 1.5 (Fig. 34.22).

villose - (pileus and stipe surfaces) covered with fairly long, soft, ±
straight, not interwoven hairs.

virgate - (pileus and stipe surfaces) streaked.
viscid - (pileus and stipe surfaces) sticky, glutinous or gelatinous.
width - (of spores) largest distance between sides as seen in side-view

(Fig. 32.1).
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CHAPTER 9

Abbreviations of authors' names in this volume

ELSE e. VELLINGA

The abbreviations of authors' names in other branches of botanical
taxonomy have also been takeninto account. Abbreviationsin combina­
tions of authors' names may differ from those of single names.

Arnolds - E.1.M. Arnolds
A. & S. - 1.B.von Albertini & L.D. von Schweinitz
Atk. - G.E Atkinson
Barbier - M. Barbier
Barkrnan - J.J. Barkman
T.Baroni - TJ. Baroni
Batsch - AJ.G.e. Batsch
Batt. - G.A. Battara
Beeli - M. Beeli
Berk. - MJ. Berkeley
B. & Br. - MJ. Berkeley & CE, Broome
B. & e. - MJ.Berkeley & MA Curtis
Bertero - C.G. Bertero
H.E.Bigelow - H.E. Bigelow
Boetje-van Ruyven - M.T.S. Boetje-van Ruyven
Bolt. - 1. Bolton
M.Bon - M. Bon
Bon & Chevassut - M. Bon & G. Chevassut
Boud. - JLE. Boudier
Bres. - G. Bresadola
Bres. & Schulz. - G. Bresadola & S. Schulzer von Miiggenburg
Britz. - M. Britzelmayr
Bull. -1.B.E BulIiard
Cetto - B. Cetto
Chev. - EE ChevalIier
EClem. - EE. Clements
Clernencon - R Clernencon
Cohn - E Cohn
Cooke - M.e. Cooke
Corner - EJ.R Corner
Courtecuisse - R. Courtecuisse
Dahncke & Dahncke - R.M. Dahncke & S.M. Dahncke
De. - A.P. de CandoIle
De. & Lam. - A.P. de CandoIle & 1.B.A.P.M. de Lamarck
Dermis - R.WG. Dermis
Dennis, Orton & Hora - R.WG. Dermis, P.D. Orton & EB. Hora
Ditm. - L.P.E Ditmar
Donk - MA Donk
Dossing - L. Dossing
Earle - ES. Earle
Einh. - A. EinheIlinger
1.B. Ell. - 1.B. Ellis
1.Favre- 1.Favre
Fay. - V.Fayod
Fitzp. - RM. Fitzpatrick
Fr. - E.M. Fries
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Gaurn, - E. Galimann
Galim. & Dodge - E. Gaurnann & e.W Dodge
EJ.Gilb. - EJ. Gilbert
GiIIet- e.e. GilIet
S.EGray - S.E Gray
Guern. - de Guernisac
Gulden - G. Gulden
Gulden & Markussen - G. Gulden & 1. Markussen
Harm. - H. Harmaja
R.Heim - R. Heim
Heinem. - P. Heinemann
P.Henn. - P.e. Hennings
Herink - 1.A. Herink
Hesler - L.R. Hesler
Hohn, - FX.R. von Hohnel
Hoffm. - G.E Hoffmann
Hora - EB. Hora
Horak - E. Horak
Huds. - W Hudson
Huijsman - H.S.C. Huijsman
Imler - L. Imler
S.Ito - S. Ito
Jacq. - NJ. von Jacquin
HJahn - H. Jahn
Joss. - M. Josserand
Jlilich - W Julich
KaIchbr. - K. KaIchbrenner
P.Karst - P.A. Karsten
Kits - E. Kits van Waveren
Konr.- P. Konrad
Konr. & M. - P.Konrad & A. Maublanc
Kost - G. Kost
Kotl.& P. - E Kotlaba & Z. Pouzar
Kreisel - H. Kreisel
Krieglsteiner - G.J. Krieglsteiner
Kubicka - 1. Kubicka
Kuhner- R. Kuhner
Kiihn. & Bours. - R. Kilhner & 1.Boursier
Kuhn. & Lamoure - R. Kiihner & D. Lamoure
Kilhn. & Romagn. - R. Kiihner & H. Romagnesi
Kumm.- P. Kummer
Kuyp.- Th.W Kuyper
L. - C. Linnaeus
1.Lange- lE. Lange
M.Lange - M. Lange
Lange & Sivertsen - M. Lange & S. Sivertsen
Larg. - DL Largent
Larg. & Benedict - D.L. Largent & R.G.Benedict
Lasch - WG. Lasch
Lloyd - CiG, Lloyd
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Locq. - M. Locquin
Longyear - B.O. Longyear
Lotsy - J.P. Lotsy
Lundell- S. Lundell
Maire - R.C.J.E. Maire
Ma!. & Bert. - 1.L.G. Malencon & R. Bertault
Malenc, - 1.L.G. Malencon
Marchand - A. Marchand
Mass. - G.E. Massee
Mazzer - SJ. Mazzer
Michael, Hennig & Kreisel- E. Michael, B. Hennig & H. Kreisel
O.K.Miller- O.K. Miller Jr.
EM0ller - EH. Meller
Mont. - lP.Ee. Montagne
Morg.-A.P. Morgan
Mos. - M. Moser
Murrill - WA. Murrill
Nath.-W - T.Nathorst-Windahl
Naveau - R. Naveau
Nees - e.G.D. Nees von Esenbeck
Neuh, - W Neuhoff
Noorde!' - M.E. Noordeloos
Noul, & Dass. - 1.B.Noulet & A. Dassier
O.K. - e.E.O. Kuntze
P.D.Orton - P.D. Orton
Over. - C. van Overeem
Pat. - N.T. Patouillard
Pau!. - J.J. Paulet
A.Pears. - A.A. Pearson
Pears. & Dermis - A.A. Pearson & R.WG. Dennis
Peck - e.H. Peck
Peg\. - D.N. Pegler
Peg!. & Young - D.N. Pegler & T.WK. Young
Pers. - CH, Persoon
Petch - T. Petch
R.Phillips - R. Phillips
Pilat - A. Pilar
Poirault & Roze - lP.E Poirault & E. Roze
Pouz. - Z. Pouzar
Quel, - L. Quelet
Raithelhuber - 1.Raithelhuber

Rea-C. Rea
D.Reid - D.A. Reid
Reijnders - A.EM. Reijnders
Richon & Roze - e.E. Richon & E. Roze
Rick. - A. Ricken
Rolland - L.L. Rolland
Romagn. - H. Romagnesi
Romagn. & Favre - H. Romagnesi & 1.Favre
Roussel- H.EA. de Roussel
Ryman & Holrnasen- S. Ryman & 1.Holrnasen
Sacc. - P.A. Saccardo
Sacc. & Cub. - P.A. Saccardo & G. Cuboni
Sacc. & Trav. - P.A. Saccardo & e.B.Traverso
Sacc. & Trott. - P.A. Saccardo & A. Trotter
Saunders, Smith & Bennett - WWSaunders, WG. Smith & A.A.

Bennett
Schaeff. - le. Shaeffer
Schavey - 1 Schavey
Schrad. - H.A. Schrader
Schroet. - 1 Schroeter
O.v.Schulmann - O. v. Schulmann
S.Schulz. - S. Schulzer von Muggenburg
Schum. - H.e.E Schumacher
Scop. - G.A. Scopoli
Sing. - R. Singer
Sing. & Smith - R. Singer & A.H. Smith
Sm. - lE. Smith
A.H.Smith - A.H. Smith
WG.Sm. - WG. Smith
Sow - 1 Sowerby
Speg. - CL Spegazzini
St-Am. - lEB. de Saint-Amans
Staude - E Staude
Thiers - H.D. Thiers
Trimb. - 1 Trimbach
Velen.- 1 Velenovsky
Weinm. - lA. Weinmann
Wint. - H.G. Winter
Winterhoff - W Winterhoff
With. - W Withering
Zerov - D.K. Zerov



CHAPTER 10

Bibliographic abbreviations in this volume

MACHIEL E. NOORDELOOS

a. Books

Arnolds, Ecol. Coenol. Macrofungi Grassl. Heathl. Drenthe, Nether­
lands - Ecology and coenology of macrofungi in grasslands and
moist heathlands in Drenthe, the Netherlands. In Biblthca mycol.
90.

Batsch, Elench. Fung. Con tin. 1 - Elenchus fungorum continuatio
prima.

Berk., Outl. Brit. Fungol. - Outlines of British fungology.
B. & Br., Notic. Brit. Fungi - Notices of British fungi.
Boud., Ic. mycol. - Incones mycologicae ou iconographie des cham­

pignons de France.
Bres., Fungi trident. - Fungi tridentini novi, vel nondum delineati,

descripti, et iconibus illustrati.
Bres., !conogr. mycol. - Iconographia mycologica.
Britz., Hymenomyc. SUdbayem - Hymenomyceten aus SUdbayem.
Bull., Herb. France - Herbier de la France.
Bull., Hist, Champ. France - Histoire des champignons de la France.
Cetto, Funghi Vera - I funghi dal vero.
Cohn, Krypt-Fl. Schlesien - Kryptogamenflora von Schlesien.
Cooke, Ill. Brit. Fungi - Illustrations of British fungi (Hyrneno-

mycetes).
Dahncke & Dahncke, 700 Pilze - 700 Pilze in Farbfotos.
DC. & Lam., Fl. franc. - Flore francaise.
Lfavre, Assoc. fong. Hauts-Marais - Les associastions fongiques des

hauts-marais jurassiens et de quelques regions voisines. In Mat. Fl.
crypt. Suisse 10(3).

1.Favre, Champ. sup. Zone alpine - Les champignons superieurs de la
zone alpine du Pare National suisse. In Ergebn. wiss. Unters.
schweiz. NatnParks, n.E V, 33.

J.Favre, Cat. descr. Champ. sup. Zone subalpine - Catalogue descriptif
des champignons superieurs de la zone subalpine du Pare National
suisse. In Ergebn. wiss. Unters. schweiz. Natnl'arks, n.E VI, 42.

Fr., Observ. mycol. - Observationes mycologicae.
Fr., Syst. mycol. - Systerna mycologicum.
Fr., Spicilegium - Spicilegium plantarum neglectarum.
Fr., Epicr. - Epicrisis systernatis mycologici, seu synopsis hymenomy­

cetum.
Fr., Monogr. Hymenomyc. Sueciae - Monographia hymenomycetum

Sueciae,
Fr., le. sel. Hymenomyc. - Icones selectae hymenomycetum nondum

delineatorum.
Fr., Hymenomyc. eur. - Hymenomycetes europaei epicriseos syste­

rnatis mycologici editio altera.
Gillet, Hyrnenornycetes - Les hymenomycetes ou description de tous

les champignons (fungi) qui craissent en France.
R.Heim, Genre Inocybe - Le genre Inocybe, In Encycl. mycol. 1.
Horak, Syn. Gen. Agar. - Synopsis generum Agaricalium (Die Gat­

tungstypen der Agaricales). In Beitr. Kryptog.Fl, Schweiz 13.
S.Ito, Mycol. Fl. Japan - Mycological flora of Japan.
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H.Jahn, Pilze Holz - Pilze die an Holz wachsen.
Kalchbr., le. sel. Hyrnenomyc. Hungariae - Icones selectae hymenomy­

cetum Hungariae.
P.Karst., Ryssl., Finl. Skand. HalfonsHattsvamp. - Rysslands, Finlands

och den Skandinaviska halfons hattsvampar. In Bidr. Kann, Finl.
Nat. Folk 32.

P.Karsl., Syrnb, Mycol, fenn. - Symbolae ad mycologiam fennicam.
Konr. & M., le. sel. Fung. - leones selectae fungorum.
Konr. & M., Rev. Hyrnenomyc, France - Revision des hyrnenornycetes

de France et des pays limitrophes.
Konr. & M., Agaricales - Les Agaricales. In Encycl. mycol, 14 (vol. 1);

20 (vol. 2).
Kiihn. & Romagn., A. anal. Champ. sup. - Flore analytique des

champignons superieurs.
Kuhn. & Romagn., Compl. Fl. anal. - Complements ala 'Flore analyti-

que'.
Kumm., Filhr, Pilzk. - Der Fuhrer in die Pilzkunde.
L., Spec. PI. - Species plantarum.
J.Lange, Fl. agar. dan. - Flora agaricin a danica.
Larg., Gen. Leptonia Pac. Coast United States - The genus Leptonia on

the Pacific Coast of the United States. In Biblthca mycol, 55.
Mal. & Bert., A. Champ. sup. Maroc - Flore des champignons

superieurs de Maroc.
Marchand, Champ. Nord Midi - Champignons du nord et du midi.
Mazzer, Monogr. Stud. Gen. Pouzarella - A monographic study of the

genus Pouzarella, a new genus in the Rhodophyllaceae, Agaricales,
Basidiomycetes. In Biblthca mycol. 46.

Michael, Hennig & Kreisel, Handb. Pilzfr. - Handbuch fur Pilzfreun­
de.

EM\iilIer, Fungi Faeroes - Fungi of the Faeroes.
Mos., Blatter- und Bauchpilze - Blatter- und Bauchpilze. In Garns, KI.

Kryptog. A. 2 (1. Aufl.); 2b (2. Aufl.).
Mos., Rohrlinge-Blatterpilze - Rohrlinge und Blatterpilze (Agaricales).

In Gams, KI. Kryptog. A. 2b/2.
Mos., Guida Del. Funghi - Guida alla determinazione dei funghi.
Murrill, N.Amer. A. - North American flora.
Noul. & Dass., Champ. comest. susp. Yen. - Traite des champignons

comestibles, suspects et veneneux,
Pers., !C. Descr. Fung. - Icones et descriptiones fungorum minus cogni­

torum.
Pers., Syn. meth. Fung. - Synopsis methodica fungorum.
R.PhilIips, Mushr. other Fungi - Mushrooms and other fungi in Great

Britain and Europe.
Quel., Champ. Jura Vosges - Les champignons du Jura et des Vosges.
Quel., Enchir. Fung. - Enchiridion fungorum in Europa media et

praesertim in Gallia vigentium.
Quel., A. mycol. France - Flore mycologique de la France et des pays

limitrophes.
Rea, Brit. Basidiomyc. - British Basidiomycetae.
Richon & Roze, Atl. Champ. eomest. Yen. - Atlas des champignons
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comestibles et veneneux de la France et des pays circonvoisins,
Rick., Blatterpilze - Die Blatterpilze (Agaricaceae) Deutschlands und

der angrenzenden Lander, besonders Oesterreichs und der Sch­
weiz,

Romagn., Rhodoph. Madagascar - Les rhodophylles de Madagascar.
Romagn., Nouv. Atl. Champ. -Nouvel atlas des champignons,
Ryman & Holmasen, Svampar - Svampar.
Sacc., SyIl. Fung. - Sylloge fungorum omnium hucusque cognitorum.
Saunders, Smith & Bennett, Mycol. Ill. - Mycological illustrations

being figures and descriptions of new and rare hymenomycetous
fungi.

Schaeff., Fung. Bavariae - Fungorum qui in Bavaria et Palatinatu circa
Ratisbonarn nascuntur icones.

Sehum., Enum. Plant. - Enumeratio plantarum in partibus Saellandiae
septentrionalis et orientalis.

Scop., A. earn. - Flora carniolica.
Sing., Agaricales mod. Taxon. - The Agaricales in modem taxonomy.
Sow., Col. Figs. Engl. Fungi - Coloured figures of English fungi or

mushrooms.
Velen., Ceske Houby - Ceske houby.
Velen., Novit, mycol. - Novitates mycologicae.
Velen., Novit, mycol. novo - Novitates mycologicae novissimae.
With., Arr. Brit. PI. - An arrangement of British plants.

b. Journals & series

Acta Horti Gotoburg. - Acta Horti Gotoburgensis.
Acta bot. neerI. - Acta botanica neerlandica.
Acta Mus. nat. Prag. - Acta Musei nationalis Pragae.
Agarica - Agarica.
Amer. Nat. - American Naturalist.
Ann. Bot. Mem. - Annals of Botany Memoirs.
Ann. mycol. - Annales mycologici.
Annls Sci. nat., Bot. - Annales des Sciences naturelles, ser, H, Botani­

que.
Annls Mag. nat, Hist. - Annals and Magazine of natural History.
Archs. neerl, Sci. - Archives neerlandaises des Sciences exactes et

naturelles.
Beih. Nova Hedwigia - Beihefte zur Nova Hedwigia.
Beih. Sydowia - Beihefte zur Sydowia.
Beih. Z. Mykol. - Beihefte zur Zeitschrift fur Mykologie.
Beitr. KryptogA. Schweiz - Beitrage zur Kryptogamenflora der

Schweiz.
Ber. bayer. bot. Ges. - Berichte der bayerischen botanischen Gesell­

schaft zur Erforschung der einheimischen Flora.
Ber. naturhist. Ver. Augsburg - Berichte des naturhistorischen Vereins

Augsburg.
Ber. naturhist. Ver. Schwaben, Augsburg - Berichte des naturhisto­

rischen Vereins ftir Schwaben e. v., Augsburg.
Biblthca mycol. - Bibliotheca mycologica.
Bidr. Kann, Finl. Nat. Folk - Bidrag till Kannedorn om Finlands Natur

och Folk.
BioI. 1.Linn. Soc. - Biological Journal of the Linnean Society.
Boletus - Boletus.
Bot. Tidsskr. - Botanisk Tidsskrift.
Bot. Zbl. - Botanisches Zentralblatt.
Botaniste - Le Botaniste.
Bothalia - Bothalia.
Br. Fung. A. - British Fungus Flora.
Bull. bot. Gdns Buitenz. - Bulletin of the botanical Gardens, Buiten­

zorg.
Bull. Br. mycol. Soc. - Bulletin of the British mycological Society.

Bull. Jard. bot. Buitenz, - Bulletin du Jardin botanique, Buitenzorg.
Bull. N.Y. bot. Gard. - Bulletin of the New York botanical Garden.
Bull. Soc. Amis Sci. nat. Rouen - Bulletin de la Societe des Amis des

Sciences naturelles, Rouen.
Bull. Soc. bot. Fr. - Bulletin de la Societe botanique de France.
Bull. Soc. Nat. Oyonnax - Bulletin de la Societe des Naturalistes

d'Oyonnax.
Bull. trimest. Soc. mycol. Fr.- Bulletin trimestrielde la Societe rnycolo­

gique de France.
Cr. Ass. franc. Av. Sci. - Compte rendu de I' Association francaise

pour I' Avancement des Sciences.
C.r. hebd. Seanc. Acad. Sci., Paris - Compte rendu hebdomadaire des

Seances de I'Acaderniedes Sciences, Paris.
Can. 1.Bot. - Canadian Journal of Botany.
Ceska Mykol. - Ceska Mykologie.
Collect. bot. - Collectanea Botanica.
Coolia - Coolia.
Cryptog. Mycol. - Cryptogamie, Mycologie.
Dansk bot. Ark. - Dansk botanisk Arkiv.
Doe. mycol. - Documents mycologiques.
Encycl. mycol. - Encyclopedic mycologique.
Ergebn. wiss. Unters. schweiz. NatnParks - Ergebnisse der

wissenschaftlichen Untersuchungen des schweizerischen National­
parks.

Exper. mycol. - Experimental mycology.
Feddes Repertorium - Feddes Repertorium.
FI. males. - Flora malesiana.
Friesia - Friesia.
Fung. rar. le. col. - Fungorum rariorum Icones coloratae.
Gorteria - Gorteria.
Hedwigia - Hedwigia.
Int. 1.Mycol. Lich. - International Journal for Mycology and Licheno-

logy.
Karstenia - Karstenia.
KI. Kryptog, A. - Kleine Kryptogamenflora.
Leiden bot. Ser. - Leiden botanical Series.
Levende Natuur, - De levende Natuur.
Lilloa - Lilloa.
Linnaea - Linnaea.
Madrofio- Madrofio.
Mat. A. cryptog. Suisse - Materiaux pour la Flora cryptogamique

Suisse.
Meddn Soc. Fauna A. fenn. - Meddelanden af Societatis pro Fauna et

Flora fennica.
Meded. Ned. mycol. Vereen. - Mededelingen van de Nederlandsche

mycologische Vereeniging.
Mern, Acad. R. Belg. Cl. Sci. - Mernoires de I'Academic Royale de

Belgique, Classe des Sciences.
Mem, Inst. Roy. Sci. nat. Belg. - Mernoiresde l'Institut Royale pour les

Sciences naturelies de la Belgique.
Mern, Soc. Emul. Montbeliard - Mernoires de la Societe d'Emulation

de Montbeliard,
Mich. Bot. - The Michigan Botanist.
Mycologia - Mycologia.
Mycotaxon - Mycotaxon.
Mykologia - Mykologia.
N.Zeal. 1.Bot. - New Zealand Journal of Botany.
Natura - Natura.
Natuurw. Tijdschr. - Natuurwetenschappelijk Tijdschrift.
Ned. kruidk. archf - NederIandsch kruidkundig Archief.
Nord.1. Bot. - Nordic Journal of Botany.
Norw. 1.Bot. - Norwegian Journal of Botany.
Northwest Science - Northwest Science.
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Notes R. bot. Gdn Edinb. - Notes of the Royal botanic Garden,
Edinburgh.

Nova Hedwigia - Nova Hedwigia.
Op. bot. - Opera botanica.
Persoonia - Persoonia.
PI. Syst. Evol. - Plant Systematics and Evolution.
Proc. Indian Acad. Sci. (Plant Sci.) - Proceedings of the Indian Acade­

my of Sciences (Plant Science).
Publcions Inst. bot., Barcelona - Publicacions de l'Institut botanic,

Barcelona.
Regn. veget. - Regnum vegetabile.
Rev. Mycol. - Revue de Mycologie.
Schweiz. Z. Pilzk. - Schweizerische Zeitschrift fur Pilzkunde.
Sterbeeckia - Sterbeeckia.
Svensk bot. Tidskr. - Svensk botanisk Tidskrift.
Sydowia - Sydowia.
Syst. Zool. - Systematic Zoology.
Taxon - Taxon.
Tijdschr. nat. Gesch. PhysioJ. - Tijdschrift voor natuurlijke Geschie­

denis en Physiologie.

Torreya - Torreya.
Trans. Br. mycol. Soc. - Transactions of the British mycological Socie­

ty.
Trans. Mich. Acad. Sci. - Transactions of the Michigan Academy of

Sciences.
Trav.sci. Parco nat. Vanoise - Travaux scientifiques du Pare national de

la Vanoise.
Vegetatio - Vegetatio.
Verh. Mitt. Siebenb. Ver. Naturw. - Verhandlungen und Mitteilungen

des siebenburgischen Vereins fUrNaturwissenschaften zu Hermann­
stadt.

Verh. zool. bot. Ges. Wien - Verhandlungen des Zoologisch­
Botanischen Vereins Wien.

Wetensch. Meded. K.N.N.V. - Wetenschappelijke Mededelingen van de
Koninklijke Nederlandse Natuurhistorische Vereniging.

Westf. Pilzbr. - Westfalische Pilzbriefe.
Z. Mykol. - Zeitschrift fUrMykologie.
Z. Pilzk. - Zeitschrift fUrPilzkunde.
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. GOMPHIDIACEAE

TRICHOLOMATACEAE p.p. (Hygrophorus, Catathclasma)

Preliminary key to orders and families of agarics and boleti as conceived in this work
and as occurring in the Netherlands and adjacent regions (cyphelloid genera excepted)

C. BAS

It is difficult to construct a key with which for every single agaric genus or species the family to which it belongs can be determined,
Particularly the large families show such a great range of character possibilities that a family key tends to become very complex. The
most workable solution probably is to compose a relatively simple key covering the majority of cases and to key out the remaining
genera and species in more than one family. This flora being published, however, in several volumes, it is tried here to include quite a
number of exceptional cases. This key will probably be revised in future volumes.

1. Context heteromerous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. RUSSULALES: RUSSULACEAE
1. Context homoiomerous and usually monornitic, rarely acrophysalidic, dimitic, sarcodimitic or sarcotrimitic. . AGARICALES
2. Hymenophore tubular. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. BOLETACEAE
2. Hymenophore lamellate.

3. Hymenophoral trama inverse or distinctly divergent.
4. Hymenophoral trama inverse; spore print brownish pink, pinkish brown or red-brown; lamellae free. .., PLUTEACEAE
4. Hymenophoral trama divergent; spore print colour variable, but never with reddish tinges; lamellae free to decurrent.

5. Spore print white or pale coloured.
6. Trama of stipe acrophysalidic; lamellae free or nearly so AMANfTACEAE
6. Trama of stipe regular; lamellae broadly adnate to decurrent.

5. Spore print ochraceous to blackish.
7. Spore print dark: blackish, fuligineous or olivaceous grey.. . .
7. Spore print lighter: ochraceous rust to olivaceous ochre.

8. Spores ellipsoid (Q ~ 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PAXILLACEAE
8. Spores fusiform (Q > 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BOLETACEAE p.p. (Phylloporus )

3. Hymenophoral trama irregular, subregular or regular, at most slightly divergent in narrow outer zones or divergent only in early
primordial stages.

9. Spore print nearly always white to cream or buff. more rarely pale yellowish. pinkish. pure pink or pale violaceous.
10. Stipe with marginate bulb; habit of a Cortinarius of subgenus Phlegmacium.

CORTlNARIACEAE p.p. (Leucocortinarius)
10. Stipe without marginate bulb.

11. Vascular hyphae turning bluish in sulfovanillin; spores amyloid; basidiocarps pleurotoid to omphalioid.
AURISCALPIACEAE (Lentinellus] . (Belongs to Aphylophorales; in this flora treated in an appendix to the

Tricho1oma taceae.)
11. Vascular hyphae, if present, not reacting upon sulfovanillin.

12. Basidiocarp very small and pleurotoid; spores with thickened wall and minute germ pore.
STROPHARIACEAE p.p. (Melanotus phillipsii)

12. Not with this combination of characters.
13. Basidiocarps pleurotoid to more rarely omphalioid, lignicolous or on roots of umbellifers; spores inamyloid, oblong to

cylindrical, fusiform or allantoid (Q > 2); context never distinctly gelatinized, often with thick-walled hyphae, sometimes
dirnitic; basidiocarp rarely omphalioid and terrestrial or carbonicolous but then with furcate vein-like lamellae, dimitic
context and thick-walled pointed cystidia tFaerberia =Geopetalum) PLEUROTACEAE

13. Basidiocarps usually tricholornatoid, omphalioid, collybioid, mycenoid or pluteoid; if pleurotoid then spores amyloid
(Panellus) and/or context partly or completely gelatinized tHohenbuehelia. Resupinatus) and/or spores omamented
(Rhodotus) and/or spores globose to ellipsoid tPlcurocybella, Cheimonopltyllum, etc.) or lacrymoid (Arrhcnia) and/or
growing on mosses; if omphalioid then mostly terrestrial or on mosses and without thick-walled hyphae and cystidia, if
omphalioid and lignicolous then Qof spores < 2 and/or trama without thick-walled hyphae. Context never dimitic.

14. Spores thick-walled, amygdalifonn and dextrinoid; pileipellis an ixocutis... CORTlNARIACEAE p.p. (Hcbelomina)
14. Not with this combination of characters.

73

73



74 FLORA AGARICINA 1\'EERLA1\'DICA

15. Spores with more or less thickened, frequently dextrinoid, always smooth wall, sometimes with germ pore; lamellae
free; veil(s) often well developed; rarely spores not dextrinoid, but then pileipellis a hymeniderm or epithelium.

AGARICACEAE p.p. (white- and pale-spored genera)
15. Spores inamyloid or amyloid, very rarely dextrinoid but then pileipellis not an epithelium or hymenidenn (Pseudo­

baeospora, Hygrophoropsis) and/or lamellae not free (Cystoderma); spore wall usually thin, sometimes thickened,
sometimes ornamented, never with germ pore. Veils often absent or poorly developed.... TRICHOLOMATACEAE

9. Spore print nearly always deeply coloured, brownish pink, brown, olivaceous brown, violet, purple grey or black, rarely pale
brown, deep ochraceous or greenish.

16. Spore print brownish pink; spores angular in all views or angular only in apical view or verrucose but then basidiocarp not
pleurotoid. . ENTOLOMATACEAE

16. Spore print rarely brownish pink and then basidiocarp pleurotoid and spores not angular or basidiocarp collybioid and
covered with large thin-walled conical cystidia; spores smooth or ornamented, sometimes angular to nodulose but then spore
print brown to grey-brown.

17. Pileipellis a true hymeniderm; spore print ochraceous to red-brown or grey-brown, rarely dark brown; spores nearly always
smooth, frequently with germ pore; if minutely rough then cheilocystidia lecythiform (if pileipellis a false hymeniderm
because of crowded but loosely arranged pileocystidia, see Simocybe in Cortinariaceae; if pileipellis a false epithelium
because of loosely arranged chains of incrusted inflated elements, see Flammulaster in Cortinariaceae).

BOLBITlACEAE
17. Pileipellis often of a different type, if pileipellis a hymenidenn or epithelium then spores not smooth and cystidia not

lecythiform or spore print black, grey, fuscous purplish, lilacinous brown, vinaceous brown or greenish.
18. Spore print chocolate brown, very rarely bluish green or greyish green; lamellae free; spores smooth or very rarely

minutely rough; basidiocarp non-hygrophanous, non-deliquescent; chrysocystidia and pleurocystidia absent; pileus a dry
cutis or rarely an epithelium. . AGARICACEAE p.p. (dark spored genera).

18. Spore print a different colour or basidiocarp hygrophanous or deliquescent or lamellae not free or pleuro- or chrysocystidia
present or pileipellis a hymeniderm or ixocutis.

19. Pileipellis often a hymeniderm or epithelium, less frequently a cutis but then spores discolouring to slate colour in
concentrated H2S0 4 and basidiocarp usually deliquescent; spore print black, grey, fuscous or purplish, rarely paler
lilacinous brown or vinaceous brown; spores nearly always smooth, very rarely rough and then spore print purplish
fuscous, frequently with germ pore, more rarely without and then discolouring in ~S04; chrysocystidia rarely present but
then pileipellis a hymeniderm COPRINACEAE

19. Pileipellis very rarely a true hymeniderm or epithelium but then spore print brown without vinaceous, lilacinous or
violaceous tinges or deep ochraceous; basidiocarp never deliquescent; spores never discolouring to slate colour in H2S0 4,
with or without germ pore; chrysocystidia sometimes present but then pileipellis a cutis or ixocutis.

20. Pileus, stipe, and lamellae with large, thin-walled, conical cystidia; spore print rather dark pinkish ochraceous brown.
TRICHOLOMATACEAE p.p. (Macrocystidia)

20. Without such cystidia on pileus, stipe, and lamellae.
21. Pileus, stipe, and underside of ascending ring with epithelioid covering; spore print deep ochraceous; basidiocarp large

and terrestrial. TRICHOLOMATACEAE p.p. (Phaeolepiota)
21. Not with this combination of characters.

22. Spores small, roundish, and with cyanophilous warts; lamellae (sub)decurrent.
TRICHOLOMATACEAE p.p. (Ripartites)

22. Not with this combination of characters.
23. Spore print ochraceous to red-brown, grey-brown, olivaceous brown or brownish pink, never purplish, lilacinous,

violaceous, grey or blackish; spores rough or smooth, more rarely nodulose, angular or spinulose; chrysocystidia
absent; frequently ectomycorrhizal, never fimicolous; if (sub)fasciculate on wood then spores rough or pileus
thin-fleshed and spores not small (6-7.5 urn) and truncate from broad germ pore or pileipellis with incrusted inflated
orthick-walled elements CORTlNARIACEAE

23. Spore print violaceous, purplish brown, grey or blackish or ranging from ochraceous brown to rusty brown or
grey-brown but then chrysocystidia or pleurocystidia with yellow contents often present and/or basidiocarp fleshy
and (sub)fasciculate on wood or rather thin-fleshed, hygrophanous and fasciculate on wood but then with small
(6-7.5 urn) truncate spores with large germ pore; never ectomycorrhizal; spores always smooth under light micro­
scope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STROPHARIACEAE



AGARICALES E Clem. emend. Rea

AGARICALES EClem., Genera Fungi: 102. 1909; emend. Rea, Brit. Basidiomyc.: XI. 1922. - BOLETALES E.J.Gilb., Les Bolets:
105.1931. -PLUTEALES Kiihnerin Bull. mens. Soc.linn. Lyon 48: 37.1979. -TRICHOLOMATALES Kuhner, loco cit.: 613.1979.
- AMANITALES Julich, High. Taxa Basidiomyc.: 243. 1981. - CORTINARIALES Locq. ex Jiilich, loc. cit.: 345. 1981. ­
ENTOLOMATALES Julich, loco cit.: 346. 1981.

Spores born on and forcibly discharged (hence production of a spore print possible) from sterigmata on one-celled basidia forming a
hymenium; hymenophore mostly lamellate, more rarely tubular (basidiocarps then always fleshy) or smooth (then situated at the lower
sureface of a pileate basidiocarp or at the inside of small to very small, hanging, cup-like or tubular basidiocarps); context usually
fleshy and putrescent, more rarely membranous, leathery or cartilagenous, never with vascular hyphae turning blue-grey to blackish
blue in sulfoaldehydes, nearly always monomitic, but very rarely dimitic and then basidiocarp pleurotoid with lamellate hymenophore
or omphalioid with hymenophore smooth to rugulose. - Type family: Agaricaceae Fr.

For discussions on the delimitation of the Agaricales in this flora, the reader is referred to the first part of Chapter V.
The cyphellaceous fungi, although at least partly certainly belonging to the Agaricales, have been omitted from this work because

they are poorly represented in the Netherlands, both in nature and in herbaria, and consequently poorly known.
Because of the strongly agaricoid habit of its basidiocarps the genus Lentinellus, now generally thought to belong to the

Auriscalpiaceae in the Aphyllophorales, but by Kiihner (1980, Hymenomyc. agaricoid: 900) hesitatingly placed in the Russulales, is
treated in this work in an appendix to the Tricholomataceae.
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Entolomataceae Kotl. & :P.

MACHIEL E. NOORDELOOS

Rhodophyllaceae Sing. in Lilloa 22: 601. ('1949') 1951 (invalid). - Clitopilaceae P.D.Orton in Dennis, Orton & Hora in Trans. Br.
mycol. Soc. 43, suppl.: 6. 1960 (invalid). - Entolomataceae Kotl. & P. in Ceska Mykol. 26: 218. 1972.

SELECTED LITERATURE - Noordel. in Persoonia 11: 122. 1981; Romagn. in Beih. Nova Hedwigia 59: 25-77. 1979; Sing.,
Agaricales mod. Taxon., Ed. 4: 698-699. 1986.

Basidiocarps pleurotoid, collybioid, omphalioid, mycenoid or tricholomatoid; spore-print pink to pinkish brown; spores thin- to
relatively thick-walled, hyaline or stramineous as seen under light microscope, angular in apical view or in all views or verruculose on
account of the presence of ridges and warts caused by a special formation of the endosporium. - Type genus: Entoloma (Fr.)
Kumm.

KEY TO THE GENERA

1. Spores more or less rough, verruculose or pustulate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Rhodocybe
1. Spores angular, at least in polar view.
2. Spore smooth and ellipsoid in side-view, angular in polar view because of the presence of 3 to 12 longitudinal ridges.

2. Clitopilus
2. Spores angular in all views, entirely covered by facets outlined by ridges. . . . . . . . . . . . . . . . . . . . . . 3. Entoloma

1. RHODOCYBE Maire in Bull. trimest. Soc. mycol. Fr. 40: 298. (' 1924 ') 1926

Pluteospora Maire in Bull. trimest. Soc. mycol. Fr. 50: XXVII. (' 1934') 1935. - Clitopilopsis Maire in Publcions Inst. bot., Barcelona
3(4): 82. 1937. - Hirneola VeIen., Novit. mycol.: 73. 1939, non Hirneola Fr., 1848.

SELECTED LITERATURE - T.Baroni in Beih. Nova Hedwigia 67. 1981; Kiihn. & Lamoure in Bull. trimest Soc. mycoI. Fr. 87: 15-23.
1971; Noordel. in Persoonia 12: 38-49.1983.

Habit pleurotoid, omphalioid, collybioid, mycenoid or tricholomatoid; pileus white, yellow, ochraceous, yellow-brown, red-brown or
grey, usually smooth; pileipellis a cutis, an ixocutis or a trichoderm, made up of cylindrical to inflated hyphae with incrusting or
membranal pigments; lamellae adnate, emarginate or decurrent, when mature with pink tinge; spores pink in deposit, angular in polar
view, weakly to strongly undulate-pustulate in all views, more rarely appearing smooth under the light microscope; lamella edge fertile
or heterogeneous, rarely sterile; cheilocystidia, if present, filamentous, sometimes septate; pseudocystidia occasionally present;
clamp-connections absent, except for the species in sect. Rhodophana. - Type species: R. caelata (Fr.) Maire.

HABITAT & DISTRIBUTION - Solitary or in small groups, rarely fasciculate, usually in or near deciduous or coniferous forest, less
frequently found in grassland. Widespread, cosmopolitan.

KEY TO THE SPECIES

1. Hymenial pseudocystidia present, very obvious, filled with yellowish, refringent granules. . " 1. R. caelata
1. Hymenial pseudocystidia absent.
2. Basidiocarps small, collybioid or mycenoid; pileus and stipe with yellow, orange or reddish tinges; c1amp-eonnections present.

3. Basidiocarps yellow to yellow-brown; spores (4.0-) 4.5-7.0 x 3.0-4.0 (-4.5) um. . 3. R. melleopallens
3. Basidiocarps orange-brown to red-brown; spores 7.0-10.0 x 5.0-5.5 urn 2. R. nitellina
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.. 5. R. parilis

4. R. popinalis

2. Basidiocarps omphalioid or tricholomatoid with grey or grey-brown colours, if red-brown then habit tricholomatoid; clamp­

connections always absent.
4. Pileus white, occasionally tinged cream-colour at centre when old. . . . . . . . . . . . . . . . . . . . . . . . . 6. R. fallax

4. Pileus distinctly coloured.
5. Pileus flesh-coloured or reddish; stipe white or with same colour as pileus. . . . . . . . . . . . . . . . . . . 8. R. gemina

5. Pileus grey to grey-brown.
6. Spores 6.0-9.0 x 4.0-6.0 urn, ellipsoid to subglobose in side-view, hardly angular or pustulate; cheilocystidia present, 30-50 x

4-9 urn, usually septate. . 7. R. hirneola

6. Spores 4.5-7.0 (-8.0) urnlong, distinctly pustulate; cheilocystidia absent.

7. Smell none; taste mild; spores 5.5-6.5 x 3.5-4.5 urn. . .
7. Smell farinaceous; taste usually bitter; spores (4.5-) 5.0-7.0 (-8.0) x (3.5-) 4.0-5.5 (-6.0) urn.

Sect. Rhodocybe

Hymenial pseudocystidia present, usually with refringent and coloured
contents.

1. Rhodocybe caelata (Fr.) Maire in Bul!. trimest. Soc. myco!. Fr. 40:
298. ('1924') 1926. -Fig. 37.

Agaricus caelatus Fr., Epicr.: 42. 1838; Tricholoma caelatum (Fr.)
Gillet, Hyrnenornycetes: 114. 1874; Clitopilus caelatus (Fr.) Kuhn. &
Romagn., Fl. ana!. Champ. sup.: 173. 1953 (not valid, basionym not
mentioned). - Agaricus retostus subsp. arenicola Fr., le. se!. Hymeno­

myc.: 78. 1874; Omphalina arenicola (Fr.) P.Karst., Ryss!., Fin!. Skand.
Halfons Hattsvamp.: 131. 1879; Rhodocybe arenicola (Fr.) Lange &
Sivertsen in Bot. Tidsskr. 62: 198. 1966. - Rhodocybe dubia Lfavre,
Cat. descr. Champ. sup. Zone subalpine: 587. 1960. - Rhodocybe
australis Sing. in Beih. Nova Hedwigia 29: 335. 1969.

SEL. ICON. - Ryman & Holmasen, Svampar: 372. 1984.
SEL. DESCR. & FIGS. - T.Baroni in Beih. Nova Hedwigia 67: 47-49,

figs. 11-14,64-65,113,115-117,148.1981; Lange& Sivertsen in Bot.
Tidsskr. 62: 198. 1966 (as R. arenicola); Kuhn. & Lamoure in Bul!.
trimest. Soc. myco!. Fr. 87: 15-23. 1971.

Pileus 5-20(-30) mm, convex, then applanate, with or without (slightly)
depressed centre, with involute then more or less straight margin,
weakly hygrophanous, not translucently striate, dark grey or grey­
brown (Mu. 10 YR 3/1-2) paler at margin (l0 YR 5-6/4), finely
pubescent, often with micaceous sheen, becoming minutely, often con-

Fig. 37. Rhodocybe caelata.

centrically, areolate-rirnose, but often glabrescent with age, slightly
pallescent on drying. Lamellae, L = 20-25, I = 1-3(-5), moderately
distant, broadly adnate, often with decurrent tooth to subdecurrent,
sometimes transvenose or intervenose, arcuate then segmentiform,
finally ventricose, up to 3.5 mm broad, cream-colour then pinkish (10
YR 8/3-4 then 7.5 YR 8/3-4) with entire, concolorous edge. Stipe 20-40
x 2-3 mm, cylindrical, sometimes flexuose, solid then fistulose, sepia­
ceous or grey-brown (l0 YR 4-5/3-4), minutely pubescent at first,
glabrescent with age, then almost polished, remaining pruinose at apex
only. Context thin, concolorous with surface or slightly paler in pileus,
fibrous, paler than surface in stipe. Smell not distinct. Taste mild.

Spores (6.5-) 7.0-9.0 x 4.0-5.0 um, Q = 1.5-2.0, Q= 1.75, ellipsoid
to oblong, minutely nodulose-pustulate in outline. Basidia 18-32 x 6-9
urn, 4-spored, clampless. Lamella edge heterogeneous. Pseudocystidia
abundant, cylindrical to clavate, sometimes with conical tip, 4-121lm
wide, with yellowish, granular contents. Pileipellis a dry cutis of narrow,
cylindrical hyphae, 3.5-7 urn wide; subpellis irregular, made up of
strongly interwoven, tightly packed cylindrical hyphae. Pigment
incrusting in subpellis and pileitrama. Clamp-connections absent.

HABITAT & DISTR. - In grassland, preferably on poor, acid, sandy
soils; in Juniperus heaths. Rare. July-Nov. Wide-spread in Europe and
North America, recorded from grassland and forest, sometimes growing
on forest litter.

The Netherlands' collections of Rhodocybe caelata agree very well
with the description of Lange & Sivertsen (!.c.) as R. arenicola. There
seems no reason, however, to consider the latter as being distinct from
typical R. caelata, which grows on slightly richer substrates and accord­
ingly has a slightly more robust, more or less tricholomatoid habit.

Sect. Rhodophana (Kiihner) Sing.

Basidiocarps mycenoid or collybioid with vivid yellow or reddish
colours; clamp-connections present; hymenial cystidia or pseudocysti­
dia absent. .

2. Rhodocybe nitellina (Fr.) Sing. in Mycologia 38: 687. 1946. - Fig.
38.

Agaricus nitellinus Fr., Epicr.: 80. 1838; Collybia nitellina (Fr.) QueI.
in Mern, Soc. Emul. Montbeliard, ser, Il, 5: 434. 1875 (Champ. Jura
Vosges 3); Rhodopaxillus nitellinus (Fr.) Sing. in Ann. myeol. 34: 332.
1936. - Collybia cuprea Lfavre in Cat. descr. Champ. sup. Zone
subalpine: 401. 1960; Rhodocybc cuprca (lFavre) Horak in sydowia
31: 73. ('1978') 1979.

SEL. ICON. - Bres., Iconogr. myco!. 5: pI. 209. 1928; Konr. & M., le.
se!. Fung. 3: pI. 200, fig. 1. 1928.
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Sa. DESCR. & FIGS. - T.Baroni in Beih. Nova Hedwigia 67: 65-67,
fig. 96-99. 1981; Horak in Sydowia 31: 73. ('1978') 1979 (as R.
cIlprea).

Fig. 38. Rhodocybe nitellina.
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Fig. 39. Rhodocybe melleopallens.
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Pileus 10-25 mm, conico-convex to convex, becoming applanate with
age, usually with weak, rounded papilla, rarely subdepressed at centre,
with inflexed then straight margin, hygrophanous, when moist orange­
brown to red-brown (Mu. 2.5 YR 3-4/6, 5 YR 5/8, 7.5 YR 5/8), darker at
centre (2.5 YR 2-3/4, 5 YR 4/6), translucently striate up to 2/3 ofradius,
strongly pallescent on drying to pale orange-brown (7.5 YR 6/6-8, 10
YR 6/8), at centre long remaining dark, smooth, glabrous or with a
slight villosity near margin. Lamellae, L = 20-40, 1= 1-5, moderately
crowded, adnate or slightly emarginate, sometimes with decurrent
tooth, sometimes sinuate, segmentiform to ventricose, up to 4 mm
broad, pale brownish cream (l0 YR 7-8/4), then pinkish brown (to
almost 7.5 YR 6/6), with entire, concolorous edge. Stipe 20-45 x 0.5-3
mm, cylindrical, tapering or broadened towards base, often flexuose,
solid then narrowly fistulose, concolorous with pileus or paler, smooth,
sometimes sparsely pruinose at apex, at base slightly villose with pallid
mycelium. Context thin, concolorous with surface in cortex, paler in
inner parts. Smell strong, sometimes sweetish-farinaceous. Taste
strongly farinaceous-rancid.

Spores 7.0-10.0 x 5.0-5.5 urn, Q = 1.2-1.7, Q = 1.4, ellipsoid in
outline, distinctly undulate-pustulate, thin-walled. Basidia 20-42 x 6-10
um, 4-spored, clamped. Lamella edge fertile. Cystidia absent. Pileipel­
lis a cutis of 3-7 urn wide, cylindrical hyphae. Pigment yellowish,
membranal or minutely incrusting in upper layer of pileus. Clamp­
connections present in all tissues.

HABITAT & DISTR. - On litter, humus, etc. in mixed and coniferous
forest, preferably on sandy soil in the coastal region. Subgregarious.
Rare. Wide-spread in Europe and North America from the lowlands up
into the subalpine zone. July-Nov.

Rhodocybe nitellina is easily distinguished because of the vivid reddish
colour and the relatively large spores.

3. Rhodocybe melleopallens P.D.Orton in Trans. Br. mycol. Soc. 43:
380. 1960. - Fig. 39.

Collybia nitellina f. minor Dossing in Friesia 6: 340. 1961 (inva­
lid).

Sa. DESCR. & FIGS. - Noordel. in Persoonia 12: 40-41, fig. 14-16.
1983; P.D.Orton in Trans. Br. mycol. Soc. 43: 380. 1960.

Pigment membranal-incrusting in pileipellis and pileitrama. Clamp­
connections present in whole basidiocarp.

HABITAT & DISTR. - In deciduous and mixed forest, preferably on
more or less calcareous, sandy soil. Very rare (Zeeuws Vlaanderen;
Voorne; Voorschoten) in the coastal area. Also known to occur in
Denmark, Great Britain, German Federal Republic, and France. Sept.­
Nov.

Pileus 10-30 mm, conico-convex, then expanding, finally almost ap­
planate, with or without small papilla, with straight margin, strongly
hygrophanous, when moist vividly yellow-orange ochraceous or
orange-brown (centre Mu. 7.5 YR 4-5/6,6/8, margin 7.5 YR 5-7/6-8,10
YR 6/6-8), translucently striate up to 2/3 of radius, pallescent on drying
to pale yellow-brown (10 YR 7-8/6-8), smooth, sometimes slightly
radially fibrillose. Lamellae, L = 20-30, I = 1-5, moderately distant,
(broadly) adnate, sometimes with decurrent tooth, segmentiform to
subventricose, up to 5 mm broad, brownish yellow (10 YR 7/4-8,6/4,
7.5 YR 6-7/8) with entire, concolorous edge. Stipe 20-40 x 1.5-3 mm,
cylindrical often tapering towards base, straight or fiexuose, solid or
fistulose, concolorous with pileus or slightly darker in upper part,
occasionally paler than pileus in lower part, smooth, shining, polished.
Context concolorous with surface. Smell farinaceous, especially when
cut. Taste strong, oily-rancid.

Spores (4.0-) 4.5-7.0 x 3.0-4.0 (-4.5) urn, Q = 1.1-1.8, Q = 1.3-1.4,
ellipsoid to broadly ellipsoid in outline, weakly nodulose-angular. Basi­
dia 20-30 x 7-9.5 urn, (2-) 4-spored, clamped. Lamella edge fertile.
Cystidia absent. Pileipcllis a cutis of 4.5-9Ilm wide, cylindrical hyphae.

Sect. Decurrentes (Konr. & M.) Sing.

Pileus white, grey or grey-brown; lamellae (sub-jdecurrent; clamp­
connections absent; hymenial pseudocystidia absent.

4. Rhodocybe popinalis (Fr.: Fr.) Sing. in Lilloa 22: 609. 1951. - Fig.
40.

Agaricus popinalis Fr.: Fr., Syst. mycol. 1: 194. 1821; Clitopilus
popinalis (Fr.: Fr.) Kumm., Fuhr. Pilzk.: 97. 1871; Paxillus popinalis
(Fr.: Fr.) Rick., Blatterpilze: 94. 1911; Clitocybe popinalis (Fr.: Fr.)
Bres., Iconogr. mycol. 4: 160. 1928; Paxillopsis popinalis (Fr.: Fr.)
J.Lange, R. agar. dan. 5: VI. 1940; Rhodopaxillus popinalis (Fr.: Fr.)
Konr. & M., Rev. Hyrnenomyc. France: 327. 1937; Clitopilopsis popi­
nalis (Fr.: Fr.) Konr. & M., Agaricales I: 379. 1948. - Agaricus
mundulus Lasch in Linnaea 4: 527.1829; Clitopilus mundulus (Lasch)
Kumm., Fiihr; Pilzk.: 97. 1871; Rhodopaxillus mundulus (Lasch) Konr.
& M., le. sel. Fung. 4: pI. 278. 1934; Paxillopsis mundulus (Lasch)
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Fig. 40. Rhodocybe popinalis.

J.Lange, FI. agar. dan. 5: VI. 1940; Clitopilopsis rnundulus (Lasch)
Konr. & M., Agaricales I: 379. 1948; Rhodocybe rnundula (Lasch)
Sing. in Lilloa 22: 609. 1951. - Hygrophorus meyendelii Boetje-v
Ruyven in Levende Natuur 39: 324. 1935 (invalid).

SEL. DESCR. & FIGS.- T.Baroni in Beih.Nova Hedwigia 67: 97-102,
figs. 82, 83, 86-99,119,128.1981; Noorde\. in Persoonia 12: 43-44.
1983.

s. Rhodocybe parilis (Fr.: Fr.) Sing., Agaricales mod. Taxon, Ed. 2:
678.1962. -Fig. 41.

Agaricus parilis Fr.: Fr., Syst. myco\. 1: 168. 1821; Clitocybe parilis
(Fr.: Fr.) GiIIet, Hymenomycetes: 144. 1874; Clitopilus parilis (Fr.: Fr.)
Kuhn, & Romagn., FI. anal. Champ. sup.: 173. 1953 (not valid, basio.
nym not mentioned).

SEL. DES CR. & FIGS. - Amolds, Eco\. Coenol. Macrofungi Grass\.
Heath\. Drenthe, Netherlands 3: 452. ('1982') 1983.

Pileus 12-25 mm, convex then expanded, usually with depressed centre,
with involute margin, not hygrophanous, not translucently striate, grey
with ochraceous tinge at centre, dull. Lamellae, very crowded, adnate or
shortly decurrent, pink with grey tinge with concolorous, entire edge.
Stipe 15-20 x 2-4 mm, cylindrical ortapering towards base, brown-grey,
covered in adpressed white fibrils; apex hirsute. Context thin. Smell
weak, not distinct. Taste weak, raphanoid,

Spores 5.0-6.5 (-7.0) x 3.5-4.5 urn, Q=1.1-1.3, Q =1.2, broadly
ellipsoid in outline, weakly pustulate. Basidia 20-24 x 6-8 urn, 4­
spored. Lamella edge fertile. Cystidia absent. Pileipellis a cutis of 2-8
urn wide, cylindrical hyphae with minutely incrusted walls. Clamp­
connections absent.

HABITAT & DISTR. - In grassy vegetation on very dry, weakly acid
sandy soil (Festuco-Thyrneturn). Very rare (Anloo). Distribution un­
known.

The taxonomical status of R. parilis remains a bit uncertain, since only
very limited material was available for study. It is extremely close to R.
popinalis, and may represent a dwarfish form of it.

6. Rhodocybe faIIax (Quel.) Sing. in Farlowia 2: 549. 1946. - Fig.
42.

Ornphaliafallax Quel, in C.R. Ass. franc, Av. Sci. 24: 617.1896
(Champ. Jura Vosges 20); Clitocybefallax (Quel.) Sacc. & Trott., Syl\.
Fung. 21: 42. 1912; Rhodopaxillusfallax (Quel.) Maire in Bull. mens.
Soc. linn. Lyon 6: 19. 1927; Paxillopsis fallax (Quel.) J.Lange, FI. agar.
dan. 5: VI. 1940, Clitopilopsis fallax (Quel.) Kiihn. ex Konr. & M,
Agaricales 1: 380. 1948; Clitopilusfallax (Quel.) Kuhn, & Romagn., FI.
ana\. Champ. sup.: 173. 1953 (not valid, basionym not mentioned).

SEL. DESCR. & FIGS. - T.Baroni in Beih. Nova Hedwigia 67: 102­
104.1981; Noordel. in Persoonia 12: 41-42, figs. 17-18. 1983.
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Fig. 41. Rhodocybe parilis.
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Fig. 42. Rhodocybefallax.
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Pileus 25-60(-90) mm, hemispherical, then conico-convex, finally al­
most applanate, usually with broad, low umbo, occasionally slightly
depressed at centre, with strongly involute, deftexed or straight margin,
with marginal zone usually strongly undulating with age, not distinctly
hygrophanous, very variable in colour from almost white through
cream-colour, greyish or brown to grey-brown, sometimes with viola­
ceous lilac tinge, not translucently striate, more or less glabrous, some­
times minutely pruinose or tomentose, frequently with concentrical
zones of irregular, smooth spots ('wasserfteckig '), often radially rimose
with age, sometimes blackening when exposed or bruised, distinctly
changing colour and darkening when water-soaked, slightly pallescent
on drying. Lamellae, L = 40-80, I = 3-7, fairly crowded, adnate­
subdecurrent when young, then strongly decurrent, arcuate to segrnenti­
form, narrow, 3-5 mm broad, greyish white, then yellowish brown or
ochraceous grey, sometimes staining black when bruised, with pink
tinge when old, with concolorous, entire edge. Stipe 15-60 x 4-17 mm,
cylindrical, tapering downwards, sometimes broadened at base, sordid
white, then browish grey, sometimes tomentose in lower half, some­
times blackening when bruised. Smell strongly farinaceous. Taste
bitter.

Spores (4.5-) 5.0-7.0 (-8.0) x (3.5-) 4.0-5.5 (-6.0) urn, Q =1.1-1.4, Q
= 1.25, subglobose to broadly ellipsoid, with up to 12 facets in side­
view. Basidia 20-40 x 6-9 urn, 4-spored. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis made up of 3-8 urn wide, cylindrical hyphae
with membranal and incrusting pigment. Clamp-connections absent.

HABtTAT & DISTR. - In deciduous and coniferous forest, also in
grassland, in coastal dunes, sometimes associated with Salix repens.
Not uncommon. Wide-spread in Europe and North America. June­
Nov.

Rhodocybe popinalis is taken here in a rather wide concept, including R.
rnundula, as it has been shown that the characters used to separate these
species are not constant, but on the contrary intergrading and reversible
(Noorde\. in Persoonia 12: 44. 1983). Rhodocybe pari/is differs in
having slightly smaller spores and smaller basidiocarps.
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trimest. Soc. mycol. Fr. 40: 298. 1926; Rhodocybe truncata subsp.
subvermicularis (Maire) Sing. in Farlowia 2: 286. 1946; Clitopilus
truncatus var. subvermicularis (Maire) Kuhn, & Romagn., Fl. anal.
Champ. sup.: 173. 1953.

MISAPPL.-Rhodocybe truncata sensu Sing., auct. eur., TBaroni non
Schaeff.

SI~L. ICON. - Bres., Iconogr. mycol.3: pI. 109. 1927; Konr. & M., le.
sel. Fung. 3: pI. 274. 1932; Ll.ange, Fl. agar. dan. 1: pI. 25A. 1935.

SEL. DESCR. & FIGS. - TBaroni in Beih. Nova Hedwigia 67: 79-84,
fig. 34,52,53, 110, 130, 146. 1981.

Pileus 15-130 mm, conico-convex, soon convex, truncate, with low,
broad umbo, finally more or less piano-convex with weak umbo, with
involute, then more or less inflexed margin, salmon-pink to pinkish
brown or with pinkish-ochraceous tinges (Mu. 10 YR 7-8/6-8, 7.5 YR
7-8/6, 5 YR 7-8/6), not distinctly hygrophanous, not translucently
striate, when young minutely tomentose or subsquamulose, glabrescent
with age, sometimes concentrically kinked, when old sometimes
vaguely radially rimose. Lamellae, L = up to 110, I = 1-5, crowded,
broadly adnate-emarginate to dinstinctly decurrent, thin to thickish,
segmentiform to ventricose, broadest part usually near stipe, up to 10
mm broad, whitish, then creamy-pinkish finally with brownish spots (l0
YR to 7.5 YR 7-8/4) with entire or eroded, concolorous edge. Stipe
30-50(-65) x 10-30 mm, cylindrical ortapering downwards, sometimes
broadened below, sometimes flexuose, whitish, yellowish or pinkish,
subconcolorous with pileus, when old sometimes tinged brown, finely
fibrillose to subsquamulose or minutely velutinous at first, especially in
upper half, glabrescent from base upwards with age, solid. Context
thick, watery greyish-white in cap with a hyalinous greyish line above
the lamellae, more or less yellowish white in stipe with greyish-watery
spots. Smell strong, somewhat perfumed or weak, almost lacking,
sometimes farinaceous. Taste usually unpleasant, somewhat astringent­
fungoid or farinaceous.

Spores5.0~n)x ,{0-5.511m, Q = 1.1-1.4, Q = 1.25-1.3, sub globose
to broadly ellipsoid in outline, undulate-pustulate to almost angular.
Basidia 22-30 x 6-9 urn, 4-spored, clampless. Lamella edge heteroge­
neous. Cheilocystidia usually sparse but rarely absent, cylindrical,
flexuose or narrowly clavate, 20-55 (-70) x 2-8 urn, Pileipellis a cutis
with transitions to a trichoderm, made up of loosely arranged, 5-20 urn

Pileus 10-40 mm, convex, then applanate, usually depressed at centre,
with or without weak umbo, with involute margin when young, then
straight or reflexed, with strongly wavy-undulating margin when old,
not hygrophanous, not translucently striate, white, sometimes with
slight cream tinge at centre when old, smooth, glabrous. Lamellae, L =
50-70,1 = 1-3, crowded, arcuate-decurrent, up to 5 mm broad, pale, then
yellowish, finally with pink tinge, with entire, concolorous edge. Stipe
10-50 x 2-7 mm, cylindrical, often tapering towards base, white,
subtomentose or pruinose to flocculose at apex and fibrillose below,
solid. Context solid, white. Smell not distinctive. '!!tste bitter.

Spores 5.0-8.5 x 3.5-5.0 urn, Q = 1.4-2.0, Q = 1.7, oblong to
amygdaliform in side-view, weakly nodulose-angular, very thin-walled.
Basidia 18-30 x 7-11 urn, 4-spored. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis of narrow, 2.5-6.5 (-9) urn wide, cylindrical
hyphae. Pigment absent or minutely incrusting some hyphae of pileipe1­
lis. Clamp-connections absent.

HABITAT & DISTR. - In deciduous and mixed forest, preferably on
sandy, slightly calcareous soil, also in grassland (Corynephoretum) on
fairly dry, sandy soil. Rare. Wide-spread in Europe but everywhere rare.

June-Nov.

7. Rhodocybe hirneola (Fr.: Fr.) P.D.Orton in Trans. Br. mycol. Soc. 43:
181. 1960.

Agaricus hirneolus Fr.: Fr., Syst. mycol. 1: 269. 1821; Clitocybe
hirneola (Fr.: Fr.) Kumrn., FUhr. Pilzk.: 120. 1871; Rhodophyllus hir­
neolus (Fr.: Fr.) Sing. in Lloydia 5: 101. 1942; Clitopilopsis hirneolus
(Fr.: Fr.) Kuhner ex Konr. & M., Agaricales 1: 379. 1948; Clitopilus
hirneolus (Fr.: Fr.) Kuhn, & Romagn., Fl. anal. Champ. sup.: 173. 1953
(not valid, basionym not mentioned).

SEL. DESCR. & FIGS. - TBaroni in Beih. Nova Hedwigia 67: 110­
112, figs. 42, 43, 79,80,112, 118, 120. 1981.

CHARACTERISTICS. - Basidiocarps small, omphalioid; pileus 7-20 mm
broad, grey, dry; lamellae decurrent, grey; stipe grey, pruinose above,
fibrillose below; smell none or faintly farinaceous; taste slightly farina­
ceous; spores 6.0-9.0 x 4.0-6.0 urn,ellipsoid in outline, hardly angular
or pustulate; cheilocystidia present, 30-50 x 4-9 urn, septate; clamp­
connections absent.

HABITAT & DISTR. - Usually in coniferous forest on litter or on the
ground, also known from Sphagnum-bogs. Rare but wide-spread in
Europe and North America. Not known from the Netherlands with
certainty.

Sect. Rufrobrunnea T.Baroni

Pileus pink, ochraceous or red-brown; lamellae adnate or decurrent;
stipe central; pseudocystidia and hymenial cystidia absent; clamp­
connections absent.

8. Rhodocybe gemina (Fr.) Kuyp. & Noordel. in Persoonia 13: 379.
1987. - Fig. 43.

Agaricus geminus Fr., Epicr.: 38. 1838. - Rhodopaxillus truncatus
var. typicus Maire in Bull. trimest. Soc. mycol. Fr. 40: 298. 1926
(inadmissable epithet). - Rhodopaxillus truncatus var. mauretanicus
Maire in Bull. trimest. Soc. mycol. Fr. 40: 298. 1926; Rhodocybe
truncata subsp. mauretanica (Maire) Sing., Agaricales mod. Taxon.:
609. 1951; Clitopilus truncatus var. mauretanicus (Maire) Kuhn, &
Romagn., Fl. anal. Champ. sup.: 173. 1953. - Clitopilus truncatus var.
leucopus Kilhn. & Rornagn., FI. anal. Champ. sup.: 173. 1953 (not
valid). - Rhodopaxillus truncatus var. subvcrmicularis Maire in Bull.
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Fig. 43. Rhodocybe gemina.
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wide, cylindrical to inflated hyphae. Pigment membranal or minutely
incrusted in pileipellis. Clamp-connections absent.

HABITAT & DISTR. - Terrestrial, solitary or gregarious in humus in
mixed deciduous or coniferous forest, preferably on slightly calcareous,
sandy soils (e.g. in coastal dunes and IJsselmeerpolders). Rare. Wide­
spread in Europe. June-Dec.

Rhodocybe gemina is taken here in a rather broad sense including subsp.
mauretanicus Maire, subsp. subvermicularis Maire, and var. leucopus
Kuhn, & Romagn. These subspecies and varieties have been distin­
guished on account of differences in habit, colour of stipe, and/or smelI
and taste, but each of these characters seems to intergrade, so that not
much taxonomic value can be placed upon them.

2. CLITOPILUS Kumm., FUhr. Pilzk.: 96.1871

Hexajuga Fay. in Ann. Sci. nat., Bot., ser. VII, 9: 389. 1889. - Rhodosporus Schroet. in Cohn, Krypt.-Fl. Schlesien 3(1): 617. 1889.
Orcella OX ex Earle in Bull. N.Y. bot. Gard. 5: 430. 1909. - Pleuropus Murrill, N.Amer. Fl. 10: 102. 1919. - Paxillopsis Ll.ange, Fl.
agar. dan. 5: VI. 1940.

MISAPPLIED - Octojuga sensu Fay. in Ann. Sci. Nat., Bot., ser, VII, 9: 390. 1889.

Basidiocarps omphalioid or pleurotoid; pileus more or less convex or flattened, often depressed at centre or distinctly umbilicate,

white or brown; lamellae arcuate-decurrent, white then pink to pinkish brown; stipe well-developed or reduced, central, lateral or

lacking; spores ellipsoid in outline with 3-12 longitudinal ribs, appearing angular in polar view; pileipellis a cutis or an ixocutis of
cylindrical hyphae; cystidia usually absent; clamp-connections always absent. - Lectotype species: Agaricus prunulus Scop.: Fr.

HABITAT & DISTRIBUTION - In deciduous and coniferous forest, in grasslands, on wood, herbaceous plants, also on other fungi,

saprophytic or forming mycorrhiza; widespread in the temperate and boreal regions of Europe.

KEY TO THE SPECIES

1. Stipe well-developed, central or (slightly) excentric, rarely lateral.

2. Basidiocarps fleshy; pileus up to 80 mm, hemispherical to convex, usually umbonate; spores 10.5-12.5 x 5.0-6.5 urn with 6-8

distinct ribs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1. C. prunulus
2. Basidiocarps small and thin-fleshed; pileus up to 30 mm, convex to flattened with slightly depressed or distinctly umbilicate

centre, rarely subpapillate; spores ranging from 6.0 to 10.0 urn in length. 2. C. scyphoides
1. Stipe lacking, or, if present, rather short, excentric or lateral.
3. Basidiocarps growing on beds of cultivated Agaricus in dense headlike clusters; spores 4.5-6.0 x 3.0-3.5 (-4.0) urn.

5. C. fasciculatus

3. Basidiocarps growing singly or in small groups, never fasciculate in headlike clusters, terrestrial, on wood, herbaceous plants or

on other fungi; spores> 6.0 um long.
4. Spores 3.5-4.0 urn broad. . 2. C. scyphoides f. reductus

4. Spores more than 5 urn broad.
5. Spores (6.5-) 7.5-8.5 (-10.0) x 5.0-5.5 (-6.0) urn, on an average 7.5 x 5.0 urn: basidia 4-spored 3. C. hobsonii

5. Spores (7.0-) 8.0-11.5 (-12.5) x 5.0-7.0 urn, on an average 9.5 x 5.5 urn; basidia 4-spored or mixed 2- and 4-spored.
4. C. daamsii

1. Clitopilus prunulus (Scop.: Fr.) Kumm., Fiihr, Pilzk.: 97. 1871. ­
Fig. 44.

Agaricus prunulus Scop., Fl. cam. 1: 437. 1772; Agaricus prunulus
Scop.: Fr., Syst. mycol. I: 193. 1821; Paxillopsis prunulus (Scop.: Fr.)
J.Lange, Fl. agar. dan. 5: VI. 1940. - Agaricus orcellus Bull., Hist.
Champ. France 2: 519. 1812; Agaricus orcellus Bull.: Fr., Syst. mycol.
I: 180. 1821; Clitopilus orcellus (Bull.: Fr.) Kumm., Fiihr. Pilzk.: 97.
1871.

SEL. ICON. - Cetto, Funghi Vero 1: 101. 1975; Romagn., Nouv. Atl.
Champ. I: pI. 79. 1956.

SEL. DESCR. - Mal. & Bert., Fl. Champ. sup. Maroc. 2: 38-39.
1975.

VERN. NAME. - Grote molenaar.

Pileus 25-80 mm broad, hemispherical, then convex, finally more or
less applanate to shallowly depressed, usually broadly umbonate, rela­
tively thick-fleshed with involute margin, marginal zone strongly undu-

lating with age, not striate, white to pallid beige-grey or yelIowish
cream, often tinged pink or with flesh-colour, especialIy at centre,
smooth or subtomentose-feIted, sometimes slightly viscid when water­
soaked. Lamellae, L =about 70, I =I-9, crowded, decurrent, arcuate,
thin, pale, then pale pinkish beige to flesh-coloured with entire, concol­
orous edge. Stipe 25-40 x 5-7 mm, often swolIen at base (up to 10 mm
broad), solid, pale, concolorous with pileus, slightly to distinctly
fibrilIose-striate lengthwise, smooth. Context white or tinged yellow­
grey in cortex, compact, firm. Smell strongly farinaceous. Taste farina­
ceous.

Spores (9.0-)10.5-12.5(-14.0) x (4.5-)5.5-6.5(-8.0) urn, Q =1.3-2, Q
= 1.4-1.7, average I I-I2 x 6-6.5 urn, ellipsoid to oblong or amygdali­
form in outline with 6-8 distinct ribs. Basidia 25-47 x 7-12 Ilm,
4-spored. PileipelIis a cutis or an ixocutis of 3-7 urn wide, cylindrical
hyphae. Pigment lacking or very pale, intracellular.

HABITAT & DISTR. - Solitary or in small groups, terrestrial in forest
or under deciduous or coniferous trees, usually on rich soils. Not
uncommon, July-Nov.
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Fig. 44. Clitopilus prunulus.

2. Clitopilus scyphoides (Fr.:Fr.)Sing.in Farlowia2: 554. 1946.- Fig.
45.

Agaricus scyphoides Fr.: Fr., Syst. mycol. I: 163. 1821; Omphalia
scyphoides (Fr.: Fr.) Kumm., Fiihr.Pilzk.: 106. 1871; Omphalina scy­
phoides (Fr.:Fr.) Quel., Enchir.Fung.: 42.1886; Clitocybe scyphoides
(Fr.:Fr.) PD.Orton in Trans. Br. myco\. Soc. 43: 174. 1960.- Agaricus
cretatus B. & Br. in Annls Mag. nat. Hist., ser. Ill, 7: 373.1861 (Notic.
Brit. Fungi903); Clitopilus cretatus (B. &Br.)Sacc.,Syll.Fung. 5: 702.
1887. - Clitopilus omphaliformis Joss. in Bull. mens. Soc. linn. Lyon
10: 10. 1941;Clitopilus giovanellae var. omphaliformis (Joss.) Joss. in
Bull. mens. Soc. linn~ Lyon 13: 162. 1943; Clitopilus scyphoides f.
omphaliformis (Joss.) Noordel. in Persoonia 12: 159. 1984.- Clitopilus
omphalifarmis f. calathinoides Locq. in Bull. mens. Soc.linn. Lyon 13:
107. 1943 (not valid); Clitopilus scyphoides f. reductus Noordel. in
Persoonia 12: 159. 1984.

MISAPPL. - Pleurotus mutilus sensu Gillet, Hymenomycetes: 334.
1876; sensu Ll.ange, Fl. agar. dan. 2: 71. 1937.

EXCL. - Clitocybe scyphoides sensu PD.Orton in Trans. Br. mycol.
Soc. 43: 174. 1960 (= Clitocybe spec.); Omphalina scyphoides sensu
Ll.ange, Fl. agar.dan. 2: 57. 1937 (= Clitocybe spec.).

VERN. NAME. - Kleine molenaar.

KEy TO THE FORMS AND VARIETIES
1. Smell sweetish, reminding of fruit or some of those sweet-smelling

Clitocybe-species; spores 7.0-10.0 x 3.5-5.0 IJ.m.
var, intermedius

1. Smell weakly to distinctly farinaceous; spores 6.0-8.5 x 3.5-5.0 IJ.m
var. scyphoides

2. Stipe central or excentric but well-developed.
3. Spores 6.0-7.0 x 3.5-4.0 IJ.m; basidiocarps small, ornphalioid;

pileus 3-9 mm; stipe central . . . . . . . . . f. omphaliformis
3. Spores 6.5-8.5 x 3.5-5.0 urn; basidiocarps slightly to distinctly

larger;pileus irregularlyshaped, 5-25 mm,stipeusuallyslightly to
distinctlyexcentric " f. scyphoides

2. Basidiocarps spathulate; stipe strongly reduced and lateral; spores
3.5-4 IJ.m broad . . . . . . . f.rcductus

var. scyphoides
Sa. ICON. - Cetto, Funghi Vero2: pI. 541. 1975.- Ll.ange, Fl. agar.

dan, 2: pI. 79C. 1937 (as Pleurotus mutilis).
Sa. DESCR. & FIGS. - Joss. in Bull. mens. Soc. linn. Lyon 10: 7-10.

1941(as Clitopilus cretatusi. - Noordel. in Persoonia 12: 156-160,figs.
1-3. 1984.

Pileus 5-25 mm (3-7 mm in f. omphatiformisv, convex, then applanate
with slightly to distinctly depressed centre (circular to ftabelliform or
reniform in f. reductusi, not hygrophanous, white, dull, not translu­
centlystriate, slightlypruinose to velutinous(underlens). Lamellae, L =
20-35, I =3-7, moderately distant, decurrent, arcuate, narrow to fairly
broad (up to 4 mm), white, then (brown-)pink with entire, concolorous
edge. Stipe 5-20 x 0.5-2 mm, (up to 1.5 x 1 or lacking in f. reductus),
cylindricalsometimeswithslightlyswollenbase,central (f. omphalifor­
mis) or excentric (usually in f. scyphoides) to lateral or lacking (f.
reductus), white, solid, finely pruinose under lens or glabrous, hyaline
to pallid yellow. Context thin, white. Smell farinaceous. Taste farina­
ceous.

Spores 6.5-8.5 x 3.5-5.0 IJ.m (f. scyphoidcsi; 6.0-7.0 x 3.5-4.0 IJ.m (f.
omphaliformis or f. reductus), ellipsoid in outline with 6-9 (-11) rather
distinct ribs. Basidia 15-30 x 5-10 IJ.m, 4-spored. Pileipellis a cutis,
sometimeswith transitions to a trichoderm,made up of interwoven 2-5
IJ.m wide, cylindrical hyphae. Pigment lacking.

HABITAT & DISTR. - Solitaryor in small groups,on the ground or on
debris of herbaceous plants and mosses in poorly manured grassland
and also in deciduous. broad-leaved forest on humus-rich sandy or
clayey soil. Not uncommon.Wide-spread in Europe. May-Nov,

var.intermedius (Romagn.)Noordel.in Persoonia12: 158. 1984.-Fig.
46.

Clitopilus intermedius Romagn. in Bull. Soc. Nat. Oyonnax 8: 74.
1954 (Compl. Fl. anal. 3).

CHARACTERISTICS. - Differs from the typical variety in having
slightly larger spores (7.0-10.0 x 3.5-5.0 um) and a fruity smell.

, ©' CD" V': C),,@,..\ I I I' " 1\2X20 0 ;,; :~,: \i :,i !,,:

Fig. 45. Clitopilus scyphoides, 1. forma scyphoides; 2. forma reductus;
3. forma omphaliformis.
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Fig. 47. Clitopilus hobsonii.

Fig. 46. Clitopilus scyphoides var. intermedius.

Although very similar in habit to C. hobsonii, C. daamsii can readily be
recognised by its large spores.

4. Clitopilus daamsii Noordel. in Persoonia 12: 161. 1984. - Fig. 48.
SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 161-162, fig. 6.

1984.

Pileus 2-8 mm, convex to irregularly applanate with (slightly) involute
margin, white, densely tomentose under lens. Lamellae, L = (4-) 6-15,
distant, sometimes furcate or anastomosing and slightly reduced, vein­
like, white then pink with concolorous, entire or minutely fimbriate
edge. Stipe absent or present, then strongly reduced, lateral, up to 1.5 x I
mm, white, pruinose. Smell not known. Taste not known.

Spores (7.0-) 8.0-11.5 (-12.5) x 5.0-6.5 (-7.0) urn,Q=1.4-2.0, Q=
1.6-1.7, on average 9.5 x 5.5 urn,ellipsoid to oblong in side-view with
6-9 rather distinct ribs. Basidia 15-25 x 6-9 urn, 4-spored or mixed 2­
and 4-spored. Pileipellis a cutis with transitions to a trichoderm, made
up of more or less interwoven, 2-7.5 urn wide, cylindrical hyphae.
Pigment absent.

HABITAT & DISTR.-On wood or on other fungi (e.g. Hymenochaete
tabacina). Rare. Known from the Netherlands and Denmark. Oct.­
Dec.

00
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HABITAT & DISTR.- Terrestrial in (coniferous) forest on humus-rich,
calcareous soil. Known from Belgium and France, not yet recorded
from the Netherlands. Rare. act.

5. Clitopilus fasciculatus Noordel. in Persoonia 12: 160. 1984. - Fig.
49.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 160-161, fig. 5.
1984.
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Fig. 49. Clitopilus fasciculatus.

Fig. 48. Clitopilus daamsii.

Pileus up to 25 mm long and 20 mm broad, more or less tubular, then
flabelliform, with inflexed margin, pale brown, glabrous. Lamellae very
crowded, very narrow, up to 1 mm broad, strongly undulating near
margin of pileus, sometimes almost meruloid, very pale brownish pink
(Mu. 2.5 Y 8/4 to 10 YR 8/3-7/4) with concolorous, entire edge. Stipe

Clitopilus hobsonii can be recognised by its small, sessile basidiocarps
and can be distinguished from C. daamsii and C. scyphoides f. reductus
by the size and shape of the spores.

3. Clitopilus hobsonii (Berk.) PO.Orton in Trans. Br. mycol. Soc. 43:
174. 1960. - Fig. 47.

Agaricus hobsonii Berk., Outl. Brit. Fungol.: 138. 1860; Pleurotus
hobsonii (Berk.) Sacc., Syll. Fung. 5: 382. 1887. - Octojuga pleurotel­
loides Kuhner in Botaniste 17: 158. 1926; Clitopilus pleurotelloides
(Kiihner) loss. in Bull. mens. Soc. linn. Lyon. 10: 14. 1941. - Octojuga
fayodii Konr. & M., le. sel. Fung. 6: 234. 1934.

M!SAPPL. - Claudopus variabilis sensu Fay. in Ann. Sci. nat. Bot.,
ser, VII, 9: 390. 1889, - Clitopilus pinsitus sensu loss. in Bull. trimest.
Soc. mycol. Fr. 53: 210. 1937. - Clitopilus septicoides sensu Sing. in
LilIoa 22: 606. 1951.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 162, fig. 7. 1984;
PO.Orton in Trans. Br. mycol. Soc. 43: 188. 1960.

Pileus 2-15(-30) mm broad, more or less circular, then reniform or
lobed, more or less convex to applanate from aside, white, minutely
tomentose (lens), sometimes glabrescent with age, with involute or
inflexed margin. Lamellae L =8-20, moderately distant, adnate, narrow,
sometimes furcate or anastomosing, white, then slowly turning pink
with concolorous, entire edge. Stipe absent or, if present, very short,
strongly reduced, excentric or lateral, 1.5 x 0.2-0.5 mm, white, prui­
nose. Context very thin, white. Smell and taste none.

Spores (6.5-)7 .5-8.5(-10.0) x 5.0-5.5(-6.0) urn, Q = 1.2-2, Q =
1.35-1.7, on average 7.5 x 5 urn, ellipsoid to oblong in outline, with
6-12 rather distinct ribs. Basidia 16-24 x 5-8.5 urn, 4-spored. Pileipellis
a cutis with transitions to a trichoderm of narrow, 2-4.5 urn wide,
cylindrical hyphae. Pigment absent.

HABITAT & DISTR. - Single or in small groups on wood or herba­
ceous plants, also on living and dead herbs, grasses, sedges, etc.,
common, wide-spread. May-Nov,
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absent. Context thin, hyaline. Smell acrid-fungoid, rather weak. Taste
acrid-fungoid.

Spores4.5-6.0 x 3.0-3.5 (-4.0) urn, Q= 1.2-1.85, Q= 1.5, ellipsoid
to oblong in outline with 3-6, very indistinctribs. Basidia 18-25x 6-9
urn, 4-spored. Pileipellisa cutis with transitionsto a trichoderm, made
up of 2-4 urn wide, cylindrical hyphae. Pigment pale, intracellular in
pileipellis.

HABITAT & DISTR. - In large, head-like clusterson bedsof cultivated
mushrooms. Known from the Netherlands and the German Federal
Republic.

The head-likeclusteredbasidiocarpsand smallsporesare ratherdistinc­
tive. Clitopilus passeckerianus, also known from mushroom-beds,
differs in habit and larger spores.

. . KEY TWO
KEY THREE

3. ENTOLOMA (Fr.) Kumrn., Fiihr; Pilzk.: 23. 1871

Nolanea (Fr.) Kumm., Filhr; Pilzk.: 24.1871. -Leptonia (Fr.) Kumm., Filhr, Pilzk.: 24.1871. -Eccilia (Fr.) Kumm., Fiihr. Pilzk.: 23.
1871. - Claudopus Gillet, Hymenornycetes: 426. 1876. - Rhodophyllus Quel., Enchir. Fung.: 56. 1886. - Pouzaromyces Pilar in Acta
Mus. Nat. Prag. (B) 9: 60. 1953. - Alboleptonia Larg. & Benedict in Mycologia 62: 439. 1970. - Pouzarella Mazzer, Monogr. Stud.
Gen. Pouzarella: 69.1978.

SELECTED LITERATURE - Hesler in Beih. Nova Hedwigia 23. 1967; Horak in Beih. Nova Hedwigia 65. 1980; Noordel. in Persoonia
11: 121-151. 1981; Noordel. in Beih. Nova Hedwigia 91. 1987; Romagn. in Beih. Nova Hedwigia 59. 1979; Sing., Agaricales mod.
Taxon., Ed. 4: 705-718.1986.

Habit variable: pleurotoid, omphalioid, collybioid, mycenoid or tricholomatoid; lamellae variably inserted from free to decurrent with
all possible intermediates: spores angular from all views, thin- or relatively thick-walled; spore print pink to pinkish brown; basidia 2­
or 4-spored; lamella edge fertile, sterile or heterogeneous; cheilocystidia often present; pleurocystidia usually absent; pileipellis a
cutis, trichoderm or hyrneniderm with all possible intermediates; pigment membranal, incrusting or intracellular, frequently in
combinations; pileitrama and hymenophoral trama regular; clamp-connections absent or present. - Lectotype species: E.prunuloides
(Fr.: Fr.) Hesler.

HABITAT & DISTRIB UTION - Solitary or in groups, rarely caespitose, terrestrial or lignicolous in a great variety of biotopes, ranging
from dry to wet, and from open grassland to dense forest. Most species are saprophytes, but some have recently been proved to form
ectomycorrhiza.

KEYS TO THE SPECIES

1. Stipe reduced, excentIical or lateral, sometimes lacking (subgen. Claudopus p.p.). . KEY ONE
1. Stipe well-developed, usually central, rarely (somewhat) excentric.
2. Pileus and/or stipe with blue or violaceous colour.

3. Pileus and stipe with blue or violaceous colour (subgen. Leptonia p.p., subgen. Entoloma p.p.).
3. Stipe only with blue or violaceous colour (subgen. Leptonia p.p., subgen. Omphaliopsis). . ..

2. Pileus and stipe without blue or violaceous colour.
4. Pileus glabrous, rarely with more or less villose or rugulose centre; pileipellis a cutis or ixocutis of cylindrical, 2-10 urn wide

hyphae, sometimes, particularly at centre, with some broader tenninal elements.
5. Basidiocarps relatively fleshy, tricholornatoid, rarely collybioid, mycenoid or omphalioid; pileitrama and hymenophoral trama

made up of relatively short, inflated elements, 40-150 !lm long (subgen. Entoloma p.p.). . . . . . . . . . . . . . KEY FOUR
5. Basidiocarps relatively thin-fleshed, mycenoid, more rarely collybioid or omphalioid; pileitrama and hymenophoral trama

made up of relatively long, fusiform elements, 100-450 urn long (subgen. Nolanea) (compare also KEY SIX). . .. KEY FIVE
4. Pileus radially fibrillose, tomentose or squamulose, rarely glabrous; pileipellis a cutis, trichoderm, or hymeniderm, made up of

inflated, 10-25 urn wide hyphae, often with still broader terminal elements.
6. Habit omphalioid; pigment incrusting in pileipellis and pileitrama (subgen. Claudopus p.p.). . . . . . . . . . . . . KEY SIX
6. Habit mycenoid, tricholomatoid, or collybioid, if omphalioid, then with intracellular pigment or pigment absent.

7. Habit mycenoid or tIicholomatoid; pigment incrusting; clamp-connections absent (subgen. Pouzarella). . .. KEY SEVEN

7. Habit tricholomatoid, mycenoid, collybioid or omphalioid; pigment intracellular or absent, rarely in addition incrusting, but
then clamp-connections always present.

8. Habit tricholomatoid; cheilocystidia very obvious and strongly protruding from hymenium (subgen. Trichopilus and
Allocybe). . KEY EIGHT

8. Habit mycenoid, collybioid or omphalioid, rarely tricholomatoid, but then without large cheilocystidia.
9. Pileus conical to convex with distinct papilla; clamp-connections present (subgen. Inocephalusi. . . . . KEY NINE
9. Pileus conical to convex with slightly depressed to distinctly umbilicate centre, rarely with small papilla, but then

clamp-connections absent (subgen. Leptonia p.p., Alboleptonia. and Paralcptoniai KEY TEN
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Fig. 50. Types of spores: I. isodiametrical; 2. heterodiametricaI; 3. nodulose; 4. cuboid; 5. cruciform.

KEy ONE

Basidiocarps with reduced, excentric or lateral stipe or stipe lacking (subgen. Claudopus p.p.).

1. Spores large, average length> 10 urn, subisodiametrical (Fig. 50), Q=1.1-1.2, basidiocarps white or pale grey.
135. E. parasiticum

1. Spores small, average length < 9 urn, heterodiametrical (Fig. 50), Q =1.3-1.7; basidiocarps white to brown.
2. Cheilocystidia absent; pileus more or less glabrous. 134. E. byssisedum
2. Cheilocystidia present, cylindrical often flexuose; pileus with silvery-white hairs. . . . . . . . . . . . . . . 136. E. depluens

KEy TWO

Pileus and stipe with blue or violaceous colour.

1. Lamella edge blue-black, fimbriate. . 110. E. serrulatum
1. Lamella edge concolorous with sides or brown.
2. Pileus glabrous or slightly rugulose or villose at centre only; pileipellis an (ixo)cutis of narrow, cylindrical hyphae; spores

isodiametrical.
3. Habit tricholomatoid; length of stipe not exceeding diameter of pileus; pileus often discolouring to brown with age; in poorly

manured grassland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5. E. bloxamii
3. Habit mycenoid; stipe much longer than diameter of pileus; pileus usually retaining the blue colour during the development; in

forest. 6. E. nitidum
2. Pileus radially fibrillose, tomentose or squamulose, rarely more or less glabrous; pileipellis a cutis with transitions to a trichoderm,

or a trichoderm, more rarely a hyrneniderm, with (strongly) inflated 10-45 urn wide, terminal elements.
4. Clamp-connections present in hymenium and pileipellis; pileipellis a trichoderm of septate hyphae with cylindrical or attenuated,

rarely clavate terminal elements.
5. Pileus and stipe with about the same blue or violaceous colour.

6. Pileus and stipe violaceous; lamellae violaceous with brown edge; cheilocystidia present with intracellular pigment; on wood
of deciduous trees; smell remarkable, sweetish or perfume-like. 100. E. euchroum

6. Pileus and stipe dark blue; lamellae white or with slight blue tinge; cheilocystidia usually absent; terrestrial; smell not distinct.
105. E. lepidissimum

5. Pileus not concolorous with stipe.
7. Pileus grey-brown, only occasionally tinged blue at margin or with blue spots; spores thin-walled and obtusely angled.

103. E. tjaIlingiorum
7. Pileus lilac or violaceous sometimes mixed with brown, spores relatively thick-walled and pronouncedly angled.

8. Stipe deep blue or steel blue, innately fibrillose or glabrous; pigment intracellular 101. E. dichroum
8. Stipe pale to dark violaceous with darker, violaceous red fibrillose-flocculose covering, especially in upper part; pigment

intracellular and incrusting the inner walls of the hyphae of the pileipellis. . 102. E. aIIochroum
4. Clamp-connections absent; pileipellis with cylindrical to clavate terminal elements.

9. Pileus translucently striate at least up to half the radius, usually squamulose at centre only.
10. Lamellae blue when young. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121. E. chalybaeum var. lazuIinum
10. Lamellae white when young.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 120. E. pseudocoelestinum

9. Pileus not translucently striate, usually entirely radially fibrillose, tomentose, or squamulose.
11. Pileus and stipe with about the same grey violaceous colour. . . . . . . . . . . . . . . . . . . . . . . 122. E. mougeotii
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11. Pileus and stipe dark blue or ultramarine, or blackish-violaceous.
12. Lamellae white when young.
12. Lamellae blue when young .

87

. 123. E. corvinum
121. E. chalybaeum var. chalybaeum

. . . . . . . .. 111. E. caesiocinctum

113. E. poIiopus var. parvisporigerum

KEy THREE

Stipe blue, steel-blue or violaceous; pileus pink or some shade of brown, absolutely without blue or violaeous tinges.

1. Pileus glabrous; pileipellis an ixocutis of narrow, cylindrical hyphae; clamp-connections abundant in all tissues; spores 6.0-8.0 x
5.0-7.0 um, very thin-walled and very obtusely angled. . 27. E. vinaceum var. violeipes

1. Pileus radially fibrillose, tomentose or squamulose, rarely glabrous; pileipellis a cutis or a trichoderm, more rarely a hymenidenn of
relatively broad, inflated hyphae; clamp-connections usually absent; spores distinctly larger and relatively thick-walled.

2. Clamp-connections present, at least at b~e of the basidia.
3. Spores 9.0-11.0 (-11.5) x 6.0-7.5 urn, Q> 1.35, heterodiametrical (Fig. 50); stipe deep blue, fibrillose-flocculose; pileus 20-50

mm broad; on and round Quercus stumj?s and branches in deciduous forest. 103. E. tjallingiorum
3. Spores 8.0-10.0 (-11.0) x 6.0-8.0 urn, Q< 1.25, (sub)isodiametrical (Fig. 50); stipe grey-blue often fading to brown with age,

polished or weakly fibrillose; pileus 5-20 mm broad; in grassland often found near Juniperus shrub.. . 104. E. juniperinum
2. Clamp-connections absent.
4. Lamella edge sterile or heterogeneous; cheilocystidia present.

5. Lamella edge blackish-blue, fimbriate. . . . . . . . . . . . .
5. Lamella edge concolorous with sides or brown, entire or fimbriate.
6. Spores in average less than 10 Ilm long.. . . . . . . . . . .
6. Spores in average longer than 10 urn.

7. Stipe with conspicuous blue fibrillose-flocculose covering. . 114. E. caeruleoftocculosum
7. Stipe more or less glabrous, polished.

8. Pileus moderately dark brown, usually deeply translucently striate; cheilocystidia broadly clavate about 12-30 urn broad,
not pigmented; lamella edge concolorous with sides 112. E. sodale

8. Pileus dark brown to blackish, translucently striate at margin or not striate; cheilocystidia clavate, sometimes cylindrical
5-20 urn broad, often with brown, intracellular pigment; lamella edge concolorous with sides or brown.

113. E. poIiopus
4. Lamella edge fertile; cheilocystidia absent.

9. Stipe glabrous, polished or with a few, scattered fibrils; pileus usually deeply translucently striate.
10. Spores in average more than 10 urnlong; stipe grey with violaceous tinge; pileus sepia or grey-brown.

116. E. huijsmanii
10. Spores in average shorter than 10 urn; stipe blue or steel-grey; pileus yellow-brown or pinkish brown.

11. Pileus pinkish brown; pileitrama with minutely incrusted hyphae; in deciduous forest on humus-rich places, also in gardens,
etc. 141. E. incarnatofuscescens

11. Pileus yellowish brown, rather pale; pigment exclusively intracellular; in poorly manured grassland.
115. E. Iividocyanulum

9. Stipe fibrillose to flocculose all over; pileus not translucently striate or at margin only.
12. Pileus fairly pale to moderately dark brown; pileipellis a trichoderrn at margin to a hymeniderrn at centre, made up of rather

strongly inflated, up to 45 urn wide terminal elements; stipe pale blue or violaceous with dense, silvery white fibrillose
covering 118. E. griseocyaneum

12. Pileus dark brown to almost black; pileipellis a trichodenn of slightly less inflated, up to 30 urn wide terminal elements; stipe
dark blue or violaceous, never white fibrillose.

13. Pileus conico-convex subumbonate or with papilla less often umbilicate, not hygrophanous, not translucently striate; stipe
blue at least when young; smell none; in grassland. . 117. E. anatinum

13. Pileus convex to piano-convex, umbilicate, distinctly hygrophanous, translucently striate at margin; stipe violaceous-lilac;
smell aromatical; in damp forest (Alnetum). . 119. E. scabrosum

KEy FOUR

Pileus glabrous; pileipellis cutis or ixocutis; trama of pileus and lamellae made up of short elements; clamp-connections present in
all tissues, only very rarely absent (subgen. Entoloma p.p.).

1. Pileus not hygrophanous, not translucently striate.
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3. E. sinuatum
2. E. eulividum

2. Pileus moderately dark yellow-brown; in grassland. I. E. prunuloides
2. Pileus white, pale grey, grey-brown or yellow-brown; in forest.

3. Vernal species, associated with Ulmus or Rosaceae.
4. Pileus brilliantly white. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. E. niphoides
4. Pileus slightly to distinctly pigmented.
5. Pileus when (very) young with fibrillose veil, in later stages grey or greyish white, sometimes with ochraceous tinges, with an

irregularly spotted surface of micaceous patches alternating with glabrous ones; usually expanding under the surface of the
ground and therefore often dotted with earth particles; spores large: 10.5 x 12.5 (-14.0) x 10.0 -12.0 pm, subglobose in outline;
under Ulmus. 11. E. saundersii

5. Pileus without fibrillose veil; when mature usually yellow-brown to cream-eolour, sometimes with ochraceous or orange
tinges, with a fairly regular, silky surface; spores smaller, (7.5-) 8.0-10.5 (-11.0) x (6.5-) 8.0-10.0 (-11.0) urn, ellipsoid in
outline; under Rosaceae (Prunus spinosa, Crataegus, Prunus spp.). . . . . . . . . . . . . . . . . . . . . 10. E. saepium

3. Species appearing in summer and autumn, not distinctly associated with Rosaceae or Ulmus, but growing in deciduous forest
(Quercus, Fagus, Fraxinusi on humus-rich river-clay or calcareous loam.

6. Pileus pale, sometimes almost white or with ochraceous tinges; all parts of basidiocarps turn bright yellow when bruised;
lamellae distant, thickish; cheilocystidia present, 22-60 x 4-8 urn, cylindrical, often f1exuose. ..... 4. E. moserianum

6. Pileus pale grey-brown or ochraceous, never turning bright yellow when bruised; lamellae (normally) crowded, normally thick;
cheilocystidia absent.

7. Lamellae white when young; pileus pale ochraceous or grey.
7. Lamellae yellow when young; pileus pale grey-brown.

1. Pileus distinctly hygrophanous, translucently striate or not.
8. Pigment incrusting.
9. Pileus dark grey-brown, red-brown, sepia or blackish brown, more or less uniformly coloured, not or only slightly paler at

margin; usually not or only slightly translucently striate; pigment coarsely incrusting.
10. Basidiocarps small, relatively thin-f1eshed; pileus 10-35 mm, often depressed at centre; stipe 13-45 x 2-5 (-10 at base) mm.

21. E. gerriae
10. Basidiocarps larger; pileus 25-75 mm; stipe 40-120 x 5-15 mm. . . . . . . . . . . . . . . . .. 22. E. myrmecophilum

9. Pileus paler, grey-brown or yellow-brown, or with red tinges, but sometimes with contrasting, blackish brown umbo.
11. Pileus yellow-brown with strongly contrasting blackish brown umbo; pigment coarsely incrusting.

22. E. myrmecophilum
11. Pileus more or less uniformly coloured; pigment minutely incrusting.

12. Pileus yellow to yellow-brown without a trace of grey; smell absent. 19. E. majaloides
12. Pileus grey-brown or yellowish grey, sometimes tinged red, smell usually distinct, nitrous or farinaceous.

13. Pileus 10-45 (-55) mm broad, sordid grey-brown or reddish brown; stipe sordid grey to almost white, faintly striate to almost
polished; lamellae grey-brown; smell farinaceous rancid. 18. E. sordidulum

13. Pileus 30-110 mm broad, yellow-brown or reddish brown; stipe brilliantly white, silvery striate lengthwise; lamellae pale
then pink; smell faintly nitrous at first, then often farinaceous. . . . . . . . . . . . . . . . . . . . . . 20. E. sericatum

8. Pigment intracellular.
14. Spores faintly angled with many, rather obtuse angles in side-view, thin-walled, small, 6.0-8.0 (-9.0) x 5.0-7.0 (-8.0) urn.

15. Basidiocarps small, collybioid or almost mycenoid; pileus 5-30 mm, convex with depressed centre, rarely with weak papilla;
lamellae broadly adnate, often with decurrent tooth, rarely emarginate; stipe 1.5-3 mm broad.. . . . .. 27. E. vinaceum

15. Basidiocarps small to medium-sized, tricholomatoid; pileus 15-60 (-80) mm, convex, usually umbonate; lamellae emarginate
to almost free; stipe 3-8 (-13) mm broad. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. E. turbidum

14. Spores distinctly angled and usually slightly to distinctly thick-walled, larger, 7.0-11.0 or more urn long.
16. Vernal species, associated with Rosaceae or Ulmus; pileipellis a thin to thick ixocutis.

17. Pileus moderately dark to dark sepia or grey-brown.
18. Stipe solid and remaining so with age; context of stipe guaiac-negative; pileus usually slightly to distinctly rugulose,

especially at centre or with small pits, not translucently striate; under Rosaceae. . 7. E. cIypeatum
18. Stipe fistulose already when young; context of stipe guaiac-positive; pileus smooth and glabrous, translucently striate; under

Ulmus. ., 8. E. aprile
17. Pileus pale, when young almost white then pale brown, grey or ochraceous.

19. Context of stipe reacting positively to Guaiac, and also turning pale to intensely orange when bruised. 10. E. saepium
19. Context of stipe not reacting with Guaiac, and not turning orange when bruised.
20. Lamellae distant, thickish, yellow when young; stipe white soon tinged yellow... 7. E. cIypeatum f. xanthophyIlum
20. Lamellae moderately crowded, normally thick, white or pale grey when young; stipe white or grey.

7. E. cIypeatum f. pallidogriseum
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25. E. bisporigerum

14. E. speculum
15. E. leucocarpum

59. E. sphaerocystis
83. E. gIobuliferum

. 40. E. conferendum
41. E. rhombisporum

16. Species from summer and autumn, not associated with Rosaceae or Ulmus.
21. Habit collybioid with slightly to distinctly depressed pileus; stipe glabrous, often polished, rarely with some adpressed fibrils

lengthwise.
22. Basidia 2-spored. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
22. Basidia 4-spored.

23. Spores isodiametrical to subisodiametrical, Q =1.0-1.3, Q=1.15; smell none or nitrous. . .. 23. E. politum
23. Spores heterodiametrical, Q= 1.1-1.5, Q= 1.25-1.3; smel1 farinaceous. . . . . . . . . . . .. 24. E. caccabus

21. Habit tricholomatoid, pileus usual1y broadly umbonate; stipe usually distinctly striate with adpressed to loose fibrils.
24. Pileus bril1iantly white or very pale greyish yellow and smel1 never nitrous.

25. Cheilocystidia absent. . . . . . . . . . . . . . . . . . . . . .
25. Cheilocystidia present.. . . . . . . . . . . . . . . . . . . . . . . . . . . .

24. Pileus distinctly coloured, if very pale then with nitrous smell.
26. Lamel1ae dark reddish brown; spores elongate-angular in outline, 9.5-12.5 x 6.5-9.0 urn, Q = 1.3-1.4.

17. E. sphagneti
26. Lamel1ae never dark reddish brown; spores subisodiarnetrical, Q = 1.15-1.25.

27. Habit robust; context firm; pileus thick-fleshed, moderately dark sepia or horn brown; lamellae white then pink; stipe
white or pale grey-yellow, shiny, fibrillose-striate; smel1 farinaceous. . . . . . . . . . . . . 13. E. Iividoalbum

27. Habit smal1 to fairly large, but then with brittle context, hollow stipe, and nitrous smel1.
28. Pileus 20-75 mm, pale yel1ow-brown; stipe 25-95 (-125) x 5-15 mm, striate; smel1 nitrous. . 12. E. nidorosum
28. Pileus 15-35 (-50) mm, moderately dark brown often with reddish tinge; stipe 25-50 x 1.5-4 mm, only faintly striate;

smel1 farinaceous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16. E. subradiatum

KEy FIVE

Basidiocarps mycenoid, rarely col1ybioid or omphalioid; hymenophoral trama made up of long, inflated elements (subgen.
Nolanea and Entoloma p.p.).

1. Spores cruciform-stellate or cuboid (Fig. 50).
2. Spores cruciform-stellate; cheilocystidia absent. .
2. Spores cuboid; cheilocystidia present, lageniform. . . . . . .

1. Spores 5- or more angled in side-view, never cruciform-stellate.
3. Cheilocystidia present.
4. Lamel1ae olivaceous green, especially when young. . . . . . . . . . . . . . . . . . . . . . . . . .. 85. E. chlorophyllum
4. Lamellae white, grey or brown when young.

5. Spores isodiameterical (Fig. 50); cheilocystidia subcylindrical to tibiiform. . 53. E. tibiicystidiatum
5. Spores heterodiametrical (Fig. 50), Q > 1.2.

6. Cheilocystidia globose or sphaeropedunculate.
7. Clamp-connections present; pigment incrusting .
7. Clamp-connections absent; pigment intracellular. . .

6. Cheilocystidia cylindrical, clavate, lageniform or lecythiform.
8. Pigment intracellular only.

9. Cheilocystidia lecythiform to tibiiform; lamel1ae very dark brown when young 82. E. inutile.

9. Cheilocystidia fusiform, narrowly lageniform or cylindrical; lamellae pale to moderately dark brown.
10. Spores more than 10 urn long; cheilocystidia cylindrical to fusiform or slenderly lageniform, much longer than 40 urn,

80. E. velenovskyi
10. Spores less than 10 urn long; cheilocystidia cylindrical often subcapitate, up to 40 urn long.

81. E. cryptocystidiatum
8. Pigment incrusting, sometimes in addition intracellular.

11. Pigment incrusting only; smell strong, aromatical, like caramel. . . . . . . . . . . . . . . 55. E. sacchariolens
11. Pigment incrusting and intracellular in subpellis; smell none or farinaceous.

12. Spores 6.0-7.5 (-8.0)!lm wide; stipe slender, 1-3 (-5) mm thick. . 39. E. hebes
12. Spores 8.0-9.5 urn wide; stipe 3-7 (-10) mm thick.

13. Pileus conical, only slightly expanding with involute margin; stipe much longer than diameter of pileus.
37. E. hirtipes

13. Pileus convex then plano-convex usually with smal1 papilla and straight margin; stipe one or two times as long as
diameter of pileus. 38. E. kuehnerianum

3. Cheilocystidia absent.
14. Basidia 2-spored.
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15. Clamp-connections present; pigment minutely incrusting; stipe-apex with capitate hairs. 47. E. cuspidiferum
15. Clamp-connections absent; pigment membranal or intracellular; stipe without capitate hairs.
16. Basidiocarps mycenoid, usually with distinct papilla on pileus; stipe silvery striate; smell and taste none.

67. E. cetratum
usually depressed; stipe glabrous, polished; smell and especially taste
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. E. farinogustus

20. Pileus without olivaceous tinges; smell none or farinaceous.
21. Spores 5-7!lm broad.
22. Pileus blackish brown; spores irregularly 6-9-angular in side-view. . . . . . . . . . . . .. 79. E. undulatosporum
22. Pileus moderately dark brown, red-brown or yellow-brown; spores regularly 5-7-angled in side-view.

23. Stipe grey-brown to blackish brown; pileus moderately dark brown, often with ochraceous tinge; smell none.
75. E. solstitiale

23. Stipe moderately dark yellow or red-brown; pileus yellow-brown or reddish brown; smell strongly nitrous.
76. E. chlorinosum

18. Spores heterodiameterical, Q;:: 1.2.
20. Pileus yellow olivaceous; smell usually strong, aromatic, like caramel or like that of Hebeloma sacchariolens.

84. E. pieopodium

16. Basidiocarps collybioid or omphalioid; pileus
distinctly farinaceous. .

14. Basidia 4-spored.
17. Pigment intracellular onl~
18. Spores isodiametrical, Q = 1.05-1.15.

19. Pileus usually convex to concave, depressed at centre, reddish brown; clamp-connections absent. '" 28. E. costatum
19. Pileus usually convex with papilla, dark grey-brown; clamp-connections present in hymenium.

71. E. occultopigmentatum

60. E. fernandae
. 61. E. psilopus

· 77. E. verecundum
· . . . . 78. E. triste

70. E. lanuginosipes
· . 69. E. cuneatum

21. Spores 7-1O!lm wide.
24. Stipe polished.

25. Stipe yellow; pileus pinkish or red-brown.
25. Stipe dark (horn) brown; pileus blackish brown.

24. Stipe striate with silvery fibrils.
26. Spores lO-12!lm long, Q= 1.25-1.5, Q= 1,4; in forest.

27. Pileus and stipe very pale brown, stipe entirely pruinose .
27. Pileus date brown with yellow papilla; stipe yellow-brown, usually pruinose at apex only.

26. Spores 8.5-10.0 urn long, Q= 1.1-1.4, Q= 1.25; in grassland.
28. Pileus pale orange-brown with grey-brown striation up to centre; lamellae pale pink without grey tinges,

(sub)ventricose, normally thick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 72. E. calthionis
28. Pileus pale grey-brown with slight ochraceous tinge, with darker brown striation up to centre; lamellae grey then

brown-pink, broadly ventricose, thickish. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73. E. ventricosum
17. Pigment incrusting (especially on narrowest hyphae of pileipellis and upper pileitrarna), sometimes also intracellular.
29. Clamp-connections absent.

30. Pigment minutely incrusting; pileus umbilicate; spores isodiametrical (Fig. 50), Q= 1.0-1.2. . . . . . 58. E. sericeoides
30. Pigment coarsely incrusting, in addition also intracellular in form of agglutinated granules in pileipellis; pileus usually with

papilla; spores heterodiametrical (Fig. 50), Q> 1.2.
31. Stipe distinctly silvery striate.

32. Pileus grey-brown with yellow or red tinge, pallescent on drying; lamellae white then pink; context very brittle in pileus;
spores 8.0-10.5 (-11.0) x 6.0-7.0 (-7.5) urn 62. E. acidophilum

32. Pileus grey-brown, only slightly pallescent on drying; lamellae pale brown-grey then sordid pink; context relatively firm
in pileus; spores 7.5-9.5 (-10.5) x 6.0-7.0 (-7.5) urn 63. E. argenteostriatum

31. Stipe glabrous, polished or slightly pruinose.
33. Stipe yellow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. E. xanthocaulon
33. Stipe grey-brown.

34. Spores weakly angular, rounded, 6.5-8.0 x 5.5-7.0 (-7.5) urn, Q= 1.2. . 65. E. defibulatum
34. Spores pronouncedly angled~ Q;:: 1.25.

35. Spores 9.0-12.511m long, Q=J,45 64. E. cuniculorum
35. Spores shorter than 10.5 urn, Q= 1.3.

36. Pileus weakly hygrophanous, translucently striate at margin only, fibrillose-subsquamulose,
36. Pileus distinctly hygrophanous, deeply translucently striate, glabrous. .

29. Clamp-connections present, at least in hymenium.
37. Spores isodiametrical (Fig. 50), Q= 1.1.
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38. Pigment incrusting only or rarely some intracellular pigment present also; subpellis indistinct; habit collybioid, more rarely
mycenoid; in grassland. . 57. E. sericeum

38. Pigment minutely incrusting and in addition intracellular. especially in the subpellis that is usually well-developed.
39. Pileus fairly dark brown or grey-brown. glabrous; stipe glabrous or substriate with some loose fibrils; smell strong,

farinaceous or rancid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51. E. juncinum
39. Pileus moderately dark brown. often with ochraceous tinge. covered with loose fibrils, shiny; stipe strongly silvery striate;

smell weak. somewhat earthy. nev~r farinaceous. .... . . . . . . . . . . . . . . . . . . . . . . .. 52. E. nitens
37. Spores heterodiametrical (Fig. 50). Q?: 1.25.
40. Smell strong. aromatic, like caramel, reminiscent of that of Hebeloma sacchariolens. . . . . . . . . . 54. E. ameides
40. Smell none or farinaceous.

41. Pileus and stipe pale beige or brown; basidiocarps tiny and brittle; smell absent.
42. Pileus usually slightly depressed at centre with conspicuous darker spot, rarely with small papilla; lamellae pale pink;

stipe glabrous. polished; spores 8.0-10.5 (-11.5) x 6.5-8.0 (-8.5) urn. . 50. E. minutum
42. Pileus with distinct papilla, never depressed; lamellae grey-pink.

43. Stipe with capitate hairs at apex; spores 9.5-12.0 (-14.) x 7.0-9.5 llm. . . . . . . . .. 48. E. favrei
43. Stipe without capitate hairs, entirely glabrous; spores 7.5-9.5 (-10.5) x 6.0-8.0 (-8.5) um.

49. E. pygmaeopapilIatum
41. Pileus and stipe moderately dark to very dark brown, red-brown, sepia or yellow-brown.

44. Spores very obtusely angular, more or less rounded in outline, 7.5-8.5 (-9.5) x 5.5-7.5 (-8.5) urn, Q =1.1-1.3, Q =1.2;
stipe strongly silvery striate. 46. E. ortonii

44. Spores pronouncedly angular; stipe pol~hed or substriate.
45. Spores 8.5-10.5 x 6.5-8.0 (J.O) urn, Q= 1.2-1.25 44. E. lucidum
45. Spores slightly larger and Q > 1.3.

46. Lamella very dark brown already when young, thickish; pileus and stipe very dark brown; stipe polished; smell none.
43. E. cIandestinum

46. Lamellae white or pale never dark brown when young, normally thick; stipe moderately dark brown; smell
farinaceous or none.

47. Average spore-length < 10 urn.
48. Pileus glabrous. yellow-brown or red-brown, strongly pallescent on drying; stipe polished; lamellae white then

pink. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74. E. infula
48. Pileus reddish brown. with loose. radially fibrillose covering. shiny; stipe substriate; lamellae brown-pink.

45. E. sericeonitens
47. Spores with average length> 10 urn.

49. Pileus dark red-brown or sepia; stipe concolorous, polished or substriate without distinct hairs; in poorly manured
grassland, in summer and autumn 42. E. papilIatum

49. Pileus dark brown or sepia, sometimes with very slight olivaceous tinge; stipe concolorous or paler, white pruinose
at apex with cylindrical or clavate hairs; in coniferous forest in spring. . . . . . . . . . . . .. 56. E. vernum

KEy SIX

Habit omphalioid, rarely collybioid; pigment often coarsely incrusting in pileipellis and pileitrama (subgen. Claudopus p.p.).

1. Spores distinctly heterodiametrical, Q=1.35-1.4 (Fig. 50), pileus not hygrophanous, not translucently striate. entirely subtomen-
tose or radially fibrillose, frequently more or less zonate. . 137. E. undatum

1. Spores (sub- )isodiametrical. Q= 1.0-1.15 (Fig. 50), pileus weakly to distinctly hygrophanous, translucently striate when moist.
2. Pileus pale pinkish brown; cheilocystidia present. narrowly lageniform; clamp-connections present. ... 138. E. rhodocyIix.
2. Pileus moderately dark to very dark brown; cheilocystidia, if present. clavate to subglobose; clamp-connections absent.

3. Cheilocystidia absent; lamellae pale then pinkish brown; pileus moderately dark brown. . . . . . . . . . 139. E. rusticoides
3. Cheilocystidia present, broadly clavate to subglobose; lamellae very dark grey or brown when young; pileus very dark brown to

almost black , 140. E. phaeocyathus

KEy SEVEN

Habit mycenoid, pileipellis with incrusting pigment; clamp-connections absent (subgen. Pouzarella).

1. Cheilocystidia absent; pileipellis with incrusting and granular-intracellular pigment. and stipe without incrusted, septate hairs.
Compare KEY FIVE, couplet 30 lfernalldae-group)
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· . 34. E. versatile
35. E. araneosum

29. E. strigosissimum
. . . . 30. E. dysthales

· 93. E. plebeioides
· . 94. E. resutum

1. Cheilocystidia present, rarely absent and then pileipellis without granular-intracellular pigment, and stipe with septate, incrusted

hairs.
2. Cheilocystidia lageniform or fusiform; pigment incrusting and pale, diffusely intracellular in pileipellis.

3. Pileus and stipe with distinct olivaceous green tinges. . .
3. Pileus and stipe grey to grey-brown. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. Cheilocystidia clavate to conical; pigment incrusting only.
4. Spores on average longer than 15 urn.

5. Pileus and stipe with long, reddish, non-incrusted, setiform hairs.
5. Pileus and stipe with septate, thin-walled, incrusted hairs. . ...

4. Spores on average shorterthan 15 urn.
6. Spores 10.0-12.0 x 7.0-8.0 urn, weakly angled, thin-walled; pileus and stipe pale grey-brown; hairs of stipe 1-3 septate, with

minutely incrusted walls. . 33. E. pulvereum
6. Spores 10.0-15.0 x 7.0-9.0 urn, slightly thick-walled, pronounced1y angular; pileus and stipe dark brown or grey.

7. Spores 10.5-13.5 (-15.0) x 7.0-8.0 (-9.0) urn; pileus and stipe dark brown or grey-brown; hairs of stipe 1-5 septate, with
incrusted walls. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. E. dysthaloides

7. Spores (10.0-) 11.0-15.0 (-15.5) x 7.0-8.0 (-10.0) urn; pileus and stipe grey; hairs of stipe 1-3 septate, with pale, non-incrusted
walls. 32. E. hirtum

KEy EIGHT

Habit tricholomatoid; cheilocystidia present; pigment membranal or intracellular; pileipellis a cutis or trichoderm
(subgen. Trichopilus and Allocybe).

1. Cheilocystidia fusiform to lageniform, 50-110 x 10-25 urn; pileus pale brown; pileipellis a cutis with membranal pigment.
36. E. excentricum

1. Cheilocystidia cylindrical, clavate, lecythiform to tibiifonn, smaller, pileus usually intensely coloured; pileipellis a trichodenn with
intracellular pigment.

2. Clamp-connections absent; pileus coarsely radially fibrillose to subsquamulose, often showing the context between the fibrils;
cheilocystidia often with mucronate capitulum 90. E. scabiosum

2. Clamp-connections present; pileus radially fibrillose to tomentose or squamulose, usually not showing context between the fibrils;
cheilocystidia, if capitate, then usually not mucronate.

3. Pileus rather strongly radially fibrillose, tomentose or squarnulose, not hygrophanous; smell none.
4. Pileus (dark) grey-brown or brown; lamellae dark grey-brown then red-brown; cheilocystidia mostly lecythifonn with slender

neck and distinct capitulum. . 86. E. jubatum
4. Pileus and often also stipe with porphyraceous-reddish tinges; lamellae pale, then pink; cheilocystidia often with moniliform,

capitate neck. 87. E. porphyrophaeum
3. Pileus weakly to distinctly hygrophanous, tomentose or radially fibrillose, often glabrescent; smell farinaceous.

5. Lamella edge concolorous with sides. . . . . . . 88. E. elodes
5. Lamella edge brown. . 89. E. fuscomarginatum

KEy NINE

Pileus conical to convex with distinct papilla, radially fibrillose to squamulose; pileipellis trichodennal; clamp-connections present
(subgen.lnocephallls).

1. Pileus radially venose like in some Pluteus species; cheilocystidia 35-135 x 4.5-9 urn, cylindrical, flexuose; pileipellis a trichoderm
of fusiform elements with intracellular pigment, upper pileitrama with incrusted pigment. 91. E. kitsii

1. Pileus radially fibrillose to squamulose, often like in some species of lnocybe; pileipellis a trichodenn of cylindrical to inflated
elements.

2. Cheilocystidia slenderly to broadly clavate with pointed or mucronate apex. . . . . . . . . . . . . . . . . 98. E. carbonicola
2. Cheilocystidia, if present, fusoid-eylindrical.

3. Spores rather regularly 5-7-angled in side-view.
4. Stipe fibrillose-striate, dark brown; spores 8.0-12.0 x 7.5-8~ um, Q= 1.25.
4. Stipe polished, pale brown; spores 8.0-11.0 x 6.0-8.0 urn, Q=1.25.

3. Spores irregularly nodulose-angular (Fig. 50).
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. 144. E. sarcitum

132. E. roseum
133. E. queletii

142. E. neglectum
. . 143. E. palIens

5. Spores (9.0-) 10.5-14.5 (-17.0) x 7.0-11.0 urn: pileus 10-40 mm broad, dark grey-brown, radially fibrillose to tomentose,
relatively fleshy; stipe 25-75 x 2-6 mm, almost white; vernal, in forest. . . . . . . . . . . . . . . . . .. 92. E. plebejum

5. Spores 9.0-12.0 (-14.0) x 6.5-8.5 urn, pileus 5-20 mm broad, grey-brown, fibrillose-squamulose, relatively thin-fleshed; stipe
15-55 x 1-3 mm, yellow-brown or grey-brown, often tinged red at base, densely silky-striate; autumnal, in grassland.

99. E. hispidulum

KEy TEN

Pileus conical to convex usually slightly to distinctly depressed or umbilicate, rarely with papilla but then clamp-connections
absent (subgen. Leptonia p.p., Paraleptonia, and Alboleptonia).

1. Basidiocarps white.
2. Clamp-connections absent; pileus and stipe with capitate hairs. . 97. E. cephalotrichum
2. Clamp-connections present, pileus and stipe without capitate hairs.

3. Cheilocystidia present; pileus not translucently striate when moist, entirely tomentose or squamulose. . . . 95. E. sericelIum
3. Cheilocystidia absent; pileus translucently striate when moist, fibrillous-subsquamulose in central part only.. 96. E. olorinum

1. Basidiocarps distinctly coloured.
4. Clamp-connections present.

5. Cheilocystidia absent.
6. Pileus translucently striate up to centre when moist, almost glabrous, slightly hygrophanous, fibrillose-subsquamulose at centre

when dry. . 109. E. farinasprelIum
6. Pileus not translucently striate or at margin only, not hygrophanous, radially fibrillose to tomentose or squamulose, never

glabrous.
7. Pileus brown; spores 9.0-13.5 (-18.0) x 6.0.J.0 urn, Q= 1.5, very irregular in outline. . ...
7. Pileus pallid, cream-colour; spores broa~ Q=1.25-1.45.

8. Spores 9.0-12.5 x 6.0-9.0 (-10.0) urn, Q=1.35-1.45, irregularly nodulose-angular (Fig. 50).
8. Spores 9.5-11.0 x 7.0-8.0 urn, Q = 1.25, not nodulose, but acutely angled .

5. Cheilocystidia present.
9. Basidiocarps white with ochraceous tinge at centre of pileus, or pileus bright yellow ochraceous 95. E. sericellum
9. Basidiocarps brown or greyish, if pale-coloured, then never with bright yellow or ochraceous tinges.

10. Pileus dark grey-brown; stipe concolorous or paler, fibrillose-striate. . 106. E. griseorubidum
10. Pileus and stipe pale grey-brown; stipe polished.

11. Pileus not translucently striate, strongly radially fibrillose; cheilocystidia 27-60 x 15-30 urn, lageniforrn to conical or
fusiform, 107. E. calaminare

11. Pileus translucently striate, rugulose or minutely squamulose at centre only; cheilocystidia 40-110 x 5-15 urn, cylindrical to
narrowly lageniforrn. . 108. E. codes

4. Clamp-connections absent.
12. Pileus pink.

13. Stipe pink; lamella edge fertile or heterogeneous with clavate to broadly lageniforrn cheilocystidia..
13. Stipe white; lamella edge sterile with cylindrical cheilocystidia. . .

12. Pileus yellow-brown, brown, porphyraceous or grey, sometimes tinged green, without pink colour.
14. Stipe with glaucous or green tinges.

15. Pileus yellow-green, yellow or brown; stipe vividly yellow-green, turning blue-green when bruised; lamella edge fertile;
cheilocystidia absent.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 124. E. incanum

15. Pileus pale creamy brown or glaucous grey; stipe pale glaucous green; lamella edge sterile; cheilocystidia present.
125. E. exile

14. Stipe devoid of glaucous or green tinges.
16. Pileus porphyraceousgrey; stipe strongly fibrillose-flocculose, . 130. E. porphyrofibrillum
16. Pileus yellow, yellow-brown, brown, or grey-brown.

17. Pileus vividly yellow, reddish yellow or yellow-brown.
18. Pileus yellow or yellow-brown with darker centre; lamella yellow ochraceous with brown, rarely concolorous, fimbriate

edge; stipe yellow; spores on average 11.2-12.2 x 7.5-8.3Ilm 126. E. xanthochroum
18. Pileus yellow-brown to reddish yellow; lamellae white then pink with concolorous edge; stipe yellow to yellow-brown;

spores on average 9.5-11.7 x 6.5-7.5 Ilm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 127. E. formosum
17. Pileus grey-brown or brown, without distinct yellow tinges.

19. Pileus moderately dark brown, slightly hygrophanous, translucently striate at least up to half the radius when moist.
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squamulose at centre only 131. E. sarcitulum
19. Pileus dark grey-brown, not hygrophanous, not translucently striate or at margin only, entirely fibrillose-squamulose or

tomentose.
20. Spores 9.0-12.5 (-13.5) x 6.0-9.0 J.1m; base of stipe, and often also context, slowly turning pink or red when bruised.

128. E. turci
20. Spores 7.5-11.0 x 6.0-7.5 J.1m; no part of basidiocarp turning red or pink when bruised. .... 129. E. pseudoturci

Subgen. ENTOLO:\1A

SEL. LIT. -Noordel. in Persoonia 11: 153-250.1981.

Basidiocarps usually tricholomatoid, more rarely collybioid, mycenoid
or omphalioid; pileus usually convex with umbo, glabrous; pileipellis a
(ixo- )cutis; hymenophoral trama and pileitrama made up of relatively
short, cylindrical to inflated elements, on an average 40-150 urn long.

Sect. Entoloma

Basidiocarps robust, tricholomatoid; pileus not hygrophanous, not
translucently striate; spores (sub-)isodiametrical; pileipellis a (ixo)­
cutis of narrow cylindrical hyphae with intracellular pigment. Aestival­
autumnal.

1. Entolorna prunuloides (Fr.: Fr.) Quel. in Mern, Soc. Emul.,
Montbeliard, ser, Il, 5: 117. 1872 (Champ. Jura Vosges 11). - Fig. 51.

Agaricus prunuloides Fr.: Fr., Syst. mycol. I: 198. 1821; Rhodophyl­
Ius prunuloides (Fr.: Fr.) Quel., Enchir. Fung.: 57. 1886. - Entoloma
autumnale Velen., Novit. mycol. nov.: 133. 1949.

MISAPPL. - Rhodophyllus repandus sensu Ll.ange, Fl. agar. dan. 2:
95, pI. 73A. 1937.

EXCL. - Rhodophyllus prunuloides sensu Konr. & M., le. sel. Fung.
2: pI. 187. 1930 (= E. saepium).

SEL. ICON - Einh. in Ber. bayer. bot. Ges. 41: pI. II a. 1969; Ll.ange,
Fl. agar. dan. 2: pI. 73A (as R. repandus); pI. 738. 1937; Michael,
Hennig, Kreisel, Handb. Pilzfr. 3, 3. Aufl.: 203. 1979.

SEL. DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 41: 107, figs
22-24. 1969; Kilhner in Bull. trimest. Soc. mycol. Fr. 93: 457-459.
1977; Noordeloos in Persoonia 11: 231-232, Figs. 32a,b. 1981.

VERN. NAME.- Molenaarssatijnzwam.

of Limburg (Bemelen: Bemelerberg; Wijlre). Aug.-Nov.

Entoloma prunuloides is a rare species in the lowlands of north-western
Europe occurring in unmanured grasslands. It is probably more com­
mon in subalpine meadows in central Europe. Entoloma prunuloides
differs from E. eulividum and E. sinuatum in smaller spores and habi­
tat.

The description above is partly based on extralimital material.

2. Entoloma eulividum Noordel. in Persoonia 12: 457. 1985. - Fig.
52.

MISAPPL. - Entoloma lividum sensu Quel., auct. eur. p.p. - Entoloma

00
MN
RC

1984

Fig. 51. Entoloma prunuloides.

Pileus 25-70 mm, conico-convex then convex, finally plane-convex
usually with low, broad umbo, with slightly involute margin when
young, not hygrophanous, not striate, yellowish brown to yellowish
grey, relatively pale (Mu. 2.5 Y 8/3-10 YR 8/4) centre slightly darker
(towards 10 YR 8/6-8/8, 7/6) slightly viscid when moist, satiny on
drying, smooth. Lamellae, L = 45-50, I = 1-3, moderately distant,
thickish, deeply emarginate, ventricose, white then pale pink with
irregularly dentate, concolorous edge. Stipe 40-75 x 8-12 mm, cylin­
drical usually tapering downwards, white then tinged yellowish-greyish
in middle part when old, coarsely fibrose-striate lengthwise, smooth,
solid. Context firm, white but brown in cortex of pileus. Smell strongly
farinaceous. Taste strongly farinaceous-rancid.

Spores 7.0-8.0 (-8.5) x 6.5-8.0 urn,Q= 1.0-1.1, Q= 1.05, isodiamet­
rical, 5-7-angled in side-view. Basidia 27-45 x 7-13 urn, 4-spored.
Lamella edge fertile. Cystidia absent. Pileipellis an ixocutis of 2.5-7.0
urn wide cylindrical hyphae. Pigment pale brown, intracellular in
pileipellis. Clamp-connections numerous in all tissues.

HABITAT & DISTR. - Single or in small groups in grassland on
calcareous loam. Very rare. Only known from the south of the province
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Fig. 52. Entoloma eulividum.



ENTOLOMATACEAE(Nooractoos) 7..J

Entoloma sinuatum comes close to E. eulividum from which it differs in
colour and smell.

o
o
o
o
o

Fig. 53. Entoloma sinuatum.
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4. Entolorna moserianum Noordel. in Sydowia 36: 208. ('1983')
1984. - Fig. 54.

SEL. DESCR. & FIGS. - Noordel in Sydowia 36: 208-210, fig. 1.
(' 1983 ') 1984; Winterhoff in Z.Mykol. 51: 44. 1985.

Pileus (20- )30-95 mm, conico-convex to hemispherical, then expanding
with or without umbo, with involute margin when young, not hygropha-

15 mm, cylindrical slightly tapering downwards, white in upper half,
more brownish towards base, brownish creamy fibrillose-striate length­
wise with scattered, short, erect fibrils all over, solid. Context creamy
white not really firm but fibrous in inner part. Smell somewhat alcaline­
farinaceous. Taste not known.

Spores (8.0-) 8.5-10.5 x 7.5-8.0 (-10.0) urn, Q= 1.05-1.3, Q = 1.2,
subisodiametrial to broadly ellipsoid, 5-6-angled in side-view. Basidia
28-43 x 8-15 urn, 4-spored. Lamella edge fertile. Cystidia none. Pilei­
pellis a thin ixocutis of 2.5-5.0 urnwide, cylindrical hyphae. Pigment
pale brownish, intracellular in upper pileitrama. Clamp-connections
numerous.

HABITAT & DISTR.- Solitary orin small groups in frondose forest on
clayey soil. Very rare (Hemmen). Very rare in western Europe (France),
but probably confused with E. eulividum. Summer and early autumn.

sinuatum sensu auct. eur. p.p. non sensu Noordel., Romagn.
SEL. ICON. - Dahncke & Dahncke, 700 Pilze: 256. 1975 (as E.

sinuatum); J.Lange, Fl. agar. dan. 2; pI. 74C. 1937 (as R. lividus);
R.Phillips, Mushr. other Fungi: liS. 1981 (as E. sinuatum); Ryman &
Holmasen, Svampar: 375. 1984 (as E. sinuatumi.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 159-160, fig. I.
1981 (as E. lividum).

VERN.NAME. - Giftige satijnzwam.

Entoloma eulividum is one of the largest Entoloma-species and can be
distinguished by the typical yellow tinge of the lamellae. Entoloma
sinuatum comes close, but has different colours, lacks yellow tinges in
the lamellae, and has a different smell. Entoloma eulividum is a noto­
rious poisonous species able to cause a severe gastroenteritis, which
however is rarely lethal.

3. Entoloma sinuatum (Bull. ex. Pers.: Fr.) Kumm., Fiihr. Pilzk.: 98.
1871. - Fig. 53.

Agaricus sinuatus Bull., Herb. France, pI. 579, fig. I. 1793; Agaricus
sinuatus Bull. ex Pers., Syn. meth. Fung.: 329.1801; Agaricus sinuatus
Bull. ex Pers.: Fr., Syst. mycol. 1: 197. 1821; Rhodophyllus sinuatus
(Bull. ex Pers.: Fr.) Quel, Fl. mycol. France: 179. 1888.

Exct., - Entoloma sinuatum sensu auct. eur. p.p. (= E. eulividumi.
SEL. ICON. - Cooke, Ill. Brit. Fungi, pI. 316 (310). 1884.
SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 160-162, fig. 2.

1981; Rornagn. in Bull. trimest. Soc. mycol. Fr. 94: 105-107, fig. 3.
1978.

Pileus up to 100 mm, irregularly conico-convex, then expanding with
blunt umbo, with slightly involute margin, not hygrophanous, not
striate, pallid ochraceous with pale grey spots, somewhat viscid when
moist, minutely fibrillose or tomentose at margin when dry. Lamellae
rather crowded, somewhat thickish, adnexed to adnate, segmentiform
up to 15 mm broad, white, then f1esh-colour with slight brown tinge,
with entire to irregular subdcntate, concolorous edge. Stipe up to 115 x

Pileus 45-210 mm, conico-convex then convex, finally irregularly
applanate, with broad umbo, with margin slightly involute when young,
not hygrophanous, not striate, pale grey-brown, greyish-ochraceous or
yellowish brown (Mu. 2.5 Y 7/4, 10 YR 8/4-6/2), glabrous, at centre
with micaceous patches alternating with aeriferous, fluffy spots, when
old often radially fibrillose-splitting. Lamellae, L =70-100, I = 1-3,
crowded, adnate or emarginate, segmentiform to ventricose, yellowish
when young then salmon-pink to reddish brown, retaining the yellow
tinge for a long lime, especially near margin of pileus (2.5 Y 8/3, 10 YR
8/2, 7.5 YR 8/3, 8/6, 7/4) sometimes transvenose, with denticulate,
concolorous edge. Stipe 40-140 x 7-32 mm, cylindrical, often tapering
towards base, sometimes broadened at base, white in upper part, down­
wards paler than or concolorous with pileus, at apex pruinose, down­
wards smooth but fibrous, solid. Context firm, white. Smell strong,
difficult to describe, somewhat nauseating-acidulous to subfarinaceous,
or with raphanoid component, rarely with slightly aromatic smell like
that of Hebeloma sacchariolens. Taste nasty, rancid-raphanoid,

,spores 8.0-10.5 (-11.5) x 7.0-9.5 urn, Q=1.0-1.3, Q=1.2, subiso­
ct<ametrial to broadly ellipsoid in outline with about 6 angles in side­
view. Basidia 35-58 x 10-16 urn, 4-spored. Lamella edge fertile. Cysti­
dia absent. Pileipellis a narrow (ixo- )cutis of 2-5 urn wide, cylindrical
hyphae. Pigment brown, intracellular in pileipellis and upper pilei­
trama. Clamp-connections abundant.

HABITAT & DISTR. - Solitary or in small groups in frondose forest,
usually on heavy clayey soil, rare. Wide-spread all over Europe. Sept.­
Dec.
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Fig. 54. Entoloma moserianum.

nous, not translucently striate, white to cream, often with slight ochra­
ceous tinge at centre, turning bright yellow in places when bruised or
with age (Mu. 2.5 YR 8/8-8/6), subviscid when moist, dull, appearing
subtomentose when dry. Lamellae, L = 25-70, 1= (1-)3-5, moderately
distant, somewhat thickish, adnate-emarginate, broadly ventricose,
white, then pallid pink with bright yellow spots when bruised or when
old, with concolorous, dentate edge. Stipe 40-100 x 5-14 mm, tapering
towards base, white or creamy with bright yellow spots when old or
when bruised, with pruinose to subsquamulose apex, strongly fibrillose­
costate lengthwise, solid. Context firm, white, occasionally turning
orange when bruised. Smell spontaneously acidulous-soaplike, dis­
tinctly farinaceous when cut. Taste farinaceous-rancid.

Spores 9.5-11.5 x 8.0-9.511m, Q = 1.0-1.3, Q= 1.15, 5-6-angled in
side-view. Basidia 27-48 x 8.5-1311m, 4-spored, clamped. Lamella edge
heterogeneous. Cheilocystidia 22-60 x 4-8 urn, cylindrico-clavate, in
clusters among basidia. Pileipellis an ixocutis of radially arranged,
slightly gelatinized, 2-5 urn wide, cylindrical hyphae. Pigment pale,
intracellular in pileipellis. Clamp-connections numerous in all tissues.

HABITAT & DISTR.- In large groups, terrestrial in deciduous forest
on heavy river-clay. Very rare (Geldermalsen: Marienwaard). Also
known to occur in WGermany and Austria. Aug.

Entoloma moserianum is very well-characterized by its pale basidio­
carps with bright yellow tinges when bruised, its non-hygrophanous
pileus, and its cylindrico-clavate cheilocystidia.

5. Entoloma bloxamii (B. & Br.) Sacc., Syll. Fung. 5: 684.1887. - Fig.
55.

Agaricus bloxamii B. & Br. in Ann. Mag. nat. Hist., ser. Il, 8: 399.

1854; Entoloma madidum var. bloxamii (B. & Br.) Larg. in Madrofio 22:
368. 1974.

MISAPPL. -Agaricus madidus sensu Fr., Spicilegium: 6. 1836.
SEL. ICON. - Bres., leonogr. mycoI. 11: pl. 584, fig. 1. 1929 (as E.

madidum); Cetto, Funghi Vero 1: pI. 96. 1975 (as R. madidus); Konr. &
M., le. sel. Fung. 2: pi. 188. 1932 (as E. madidum).

SEL.DESCR. & FIGS.- Einh. in Ber. bayer. bot. Ges. 41: 106. 1969 (as
E. madidum); Konr. in Bull. trimest. Soc. mycoI. Fr. 39: 34-35. 1923;
Larg. in Madrofio 22: 366-368. 1974 (as E. madidum); Noordel, in
Persoonia 11: 162-163. 1981 (as E. madidum).

Pileus 33-67 mm, convex with weak umbo, with slightly involute
margin, not hygrophanous, not striate, deep (grey-)blue when young,
then with violaceous blue tinges, becoming more brownish with age,
especially at centre (K. & W 22E3, 23E3, then 10E2, 9E3), dry, smooth,
when young sometimes with white, pubescent surface, becoming
(coarsely) radially fibrillose with age. Lamellae, L = about 140, 1=0-1
(-3), crowded, almost free, narrowly ventricose, pallid, then salmon
pink to flesh-colour with entire, concolorous edge. Stipe 40-65 x 10-21
(apex) x 6-13 (middle) mm, tapering downwards, steel blue or greyish
blue violaceous, whitish or yellow at base, fibrillose-striate lengthwise,
solid. Context firm, greyish in cortex, white in inner part. Smell weakly
to distinctly farinaceous. Taste weakly to distinctly !:..arinaceous.

Spores (7.0-) 7.5-8.5 x 6.5-8.0 urn, Q = 1.0-1.2, Q = 1.1, subisodia­
metrical 5-7 (-8)-angled in side-view. Basidia 22-39 x 6.5-12.0 llm,
4-spored. Lamella edge fertile. Cystidia none. Pileipellis a thin ixocutis
of 2.5-4.0 urn wide hyphae with well-developed subpellis of inflated
elements, 25-60 x 12-25 urn. Pigment blue, intracellular in pileipellis.
especially in subpellis, and in upper pileitrama. Clamp-connections
numerous.
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Fig. 55. Entoloma bloxamii.
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Basidiocarps tricholomatoid, usually distinctly hygrophanous, white,
brown, or sepia, vernal, associated with Ulmus or Rosaceae.

Sect. Nolanidea (Fr.) Quel,

Fig. 56. Entoloma nitidum.

7. Entoloma clypeatum (L.) Kumm., Ftihr, Pilzk.: 98. 1871. - Fig.
57.

Agaricus clypeatus L., Syst. Plant. 2: 1174. 1753; Rhodophyllus
clypeatus (L.) Quel., Enchir. Fung.: 59. 1886; Hyporrhodius clypeatus
(L.) Schroet. in Cohn., Krypt.-Fl. Schlesien 3(1): 616. 1889. - Entoloma
clypeatum f. pallidogriseum Noordel, in Persoonia 11: 171. 1981. ­
Entoloma clypeatum f. xanthophyllum Noordel. in Persoonia 11: 172.
1981. - Rhodophyllus aprilis var. hybridis Romagn. in Bull. trimest.
Soc. mycol. Fr. 63: 201. 1947; Entoloma clypeatum f. hybridum (Ro­
magn.) Noordel. in Persoonia 11: 173. 1981.

VERN.NAME. - Harde voorjaarssatijnzwam.

Entoloma nitidum is a beautiful species with its rather large, slender
basidiocarps with deep blue colours.

KEy TOTHEFORMS AND VARIETIES
1. Clamps absent; stipe rather coarsely fibrillose, grey-brown.

var, delibulatum
1. Clamps present; stipe generally smoother and paler to whitish.

var. clypeatum
2. Lamellae yellow, especially when young. . . . f. xanthophyllum
2. Lamellae white or greyish then pink to pinkish-brown.

drical hyphae; subpellis well-developed, made up of inflated elements,
25·60 (-80) x 20-25 urn. Pigment blue, intracellular in pileipellis and
upper pileitrama. Clamp-connections abundant.

HABITAT & D1STR. - Solitary orin small groups in humus of conifer­
ous or mixed coniferous-deciduous forests, frequently on acidulous
diluvial sandy soil. Rare in the Netherlands; wide-spread and locally
common in north-western Europe. Sept.-Nov.

00
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HABITAT & DISTR. - In small groups in poorly manured grassland.
Very rare. Rijssen-Markelo; Wageningen. Sept.-Nov.

6. Entoloma nitidum Quel., in C.R. Ass. franc. Av. Sci. (La Rochelle,
1882) 11: 391. 1883 (Champ. Jura Vosges 11). - Fig. 56.

Rhodophyllus nitidus (Quel.) Quel., Enchir. Fung.: 58. 1886.
MlSAPPL. - Agaricus ardosiacus sensu Fr., le. sel. Hymenomyc. I:

pI. 94, fig. 4. 1867.
SEL. ICON. - Dahncke& Dahncke, 700 Pilze: 248. 1979; J.Lange, Fl.

agar. dan. 2: pI. 74A. 1937; Romagn. & Favre in Rev. Mycol. 3: pI. 2, fig.
2, 3. 1938; Ryman & Holrnasen, Svampar: 376. 1984.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 164-166, fig. 4.
1981; Romagn. & Favre in Rev. Mycol. 3: 73-75. 1938.

VERN.NAME. - Blauwe satijnzwam.

Entoloma bloxamii is.a rather remarkable species combining blue
colours with a tricholomatoid habit. With age, the colour of the pileus
varies considerably from blue to brown. Entoloma nitidum is rather
similar but has a more slender habit and a different ecology.

Pileus 20-45 mm, conieal then conico-convex, only slowly expanding
to convex with conieal umbo, with involute margin when young, later
straight, dark blue almost black at centre only slightly fading with age
(K. & W. 22F3-2 to 23FI), strongly shining, often fairly strongly
radially fibrillose, smooth. Lamellae, L =28-32,1 =1-3 (-7) moderately
crowded, almost free to narrowly adnate, ventricose, pale then pink,
with entire, concolorous edge. Stipe 30-85 x 2.5-5 mm, cylindrical,
often flexuose, tapering downwards, sometimes almost rooting, concol­
orous with pileus or slightly paler, at base white or yellowish, innately
fibrillose-striate lengthwise, sometimes twisted, shiny, solid or narrowly
fistulose. Context blue in cortex, inner part whitish, brittle to firm in
fleshy specimens. Smell weak, slightly farinaceous or more raphanoid.
Taste almost none.

Spores (6.0-) 6.5-9.0 x (6.0-) 6.5-7.5 (-8.0) urn, Q=1.0-1.2, Q=1.1,
subisodiametrical, 6-8-angled in side-view. Basidia 24-36 (·45) x 7.5­
12.5 urn, 4-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a thin ixocutis of radially arranged, 2.5-6 urn wide, cylin-
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3. Basidiocarps rather pale. . . . . . . . . . . . f. pallidogriseum
3. Pileus moderately dark to fairly dark coloured.
4. Stipe narrowly fistulose already when young and not very firm,

easily compressible; pileus smooth, shining; Guaic on context
giving blue-green colour within 10 minutes. . .. f. hybridum

4. Stipe initially solid and often remaining so with age, unless
riddled by insects, firm; pileus slightly rugulose or marked with
little pits, especially at centre; Guiac-reaction negative.

f. clypeatum

var. clypeatum
SEL. ICON. - Marchand, Champ. Nord Midi 2: pI. 119. 1973; Ro­

magn., Nouv. Atl. Champ. 1: pI. tt». 1956.
SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 167-179, fig. 5.

1981 (incl. f. pallidogriseum, f. xanthophyllum, and f. hybridurn).

Pileus (20-) 35-120 mm, conical to convex, usually irregularly plano­
convex with age with large, broad umbo and slightly deflexed margin,
sometimes with conical umbo and involute margin, with strongly
undulating and splitting margin with age, hygrophanous, when moist
rather dark sepia, grey-brown or reddish brown, sometimes with yellow
or olivaceous tinges (f. clypeatum, f. Itybridum, Mu. 10 YR 3-5/2-3),
yellow-brown (f. xanthophyllum. 2.5 Y 6-8/4,10 YR 5-6/4) or very pale
grey or brown (f. pallidogriseum, 2.5 Y 5/4, 10 YR 5-6/3), slightly paler
at margin, translucently striate at margin only or not translucently
striate, slightly greasy to touch when moist never really viscid, palles­
cent on drying (almost white in f. pallidogriseumi, innately radially
fibrillose or smooth sometimes weakly rugulose or rimose or with
minute pock-marks at centre (especially in f. clypeatumi, frequently
rimose with age sometimes with micaceous patches at centre (f. clypea­
rum). Lamellae, L =40-80, I =1-7, moderately crowded (rather distant
in f. xanthophyllumi, adnate usually emarginate, segmentiform to ven­
tricose, up to 15 mm broad, white or pale grey then pink finally
brown-pink or grey-pink (10 YR 7/2, 2.5 Y 7/2, 6/2, then 10 YR 6-7/2,
7.5 YR 5-6/4), yellow in f. xanthophyllum (2.5 Y 8/4-2), in large
specimens often transvenose and/or hygrophanous, with irregular, often
eroded and concolorous edge. Stipe 45-90 (-150) x 5-20 mm, equal
often more or less f1exuose, cylindrical or compressed, sometimes

tapering towards base or irregularly broadened towards base, in fascicu­
late specimens often forming a large, bulbous common base, solid,
white or tinged grey or brown especially in the middle, weakly to
distinctly fibrillose to subcostate lengthwise with darker fibrils on paler
background, smooth, except for the apex which is sometimes pruinose.
Context firm, white in pileus and stipe. Smell farinaceous, taste
farinaceous-rancid with nasty aftertaste.

Spores (8.5-) 9.0-11.5 x (7.5-) 8.0-9.0 (-10.0) urn,Q= 1.1-1.3, Q=
1.2, subisodiametrical to broadly ellipsoid in outline with 5-7 angles in
side-view. Basidia (25-) 30-55 x 10-20 urn, 4-spored, clamped. Lamella
edge fertile. Cystidia absent. Pileipellis an ixocutis of radially arranged,
2-7 urn wide cylindrical hyphae, sometimes with up to 121lm wide,
clavate, terminal elements. Pigment brownish, intracellular in upper
pileitrama and less abundantly in pileipellis. Clamp-connections numer­
ous in all tissues.

HABITAT & DtSTR. - Gregarious, often in small bundles and in large
fairy-rings under or near Rosaceous plants, especially Prunus, Cratae­
gus, Pyrus, and Malus in parks, gardens, orchards, and forests. Very
common and wide-spread all over Europe. (March-)April-June.

var. defibulatum Noordel. in Persoonia 11: 173. 1981.
SEL. DESCR. - Noordel. in Persoonia 11: 173-174. 1981.

CHARACTERISTICS. - Differs from var. clypeatum by the c1ampless
hyphae and the rather pronouncedly coloured, strongly fibrillose almost
costate stipe.

HABITAT & DISTR. - Solitary or gregarious under Prunus and Cra­
tacgus monogyna, preferably on sandy, calcareous soils. Rare (dunes,
IJsselmeerpolders). Only known from the Netherlands. April-May.

8. Entoloma aprile (Britz.) Sacc., Syll. Fung. 5: 696. 1887. - Fig. 58.
Agaricusaprilis Britz. in Ber. naturhist. Ver. Augsburg 28: 149. 1885;

Rhodophyllus aprilis (Britz.) Romagn. in Bull. trimest. Soc. mycol. Fr.
63: 199. 1947.

MISAPPL.- Rhodophyllus plebejus sensu Romagn, in Rev. Mycol. 2:
36.1937.

SEL. ICON. - Marchand, Champ. Nord Midi 2: pI. 118. 1973; Ro-
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Fig. 57. Entoloma clypeatum.
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Fig. 59. Entoloma niphoides.
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Fig. 58. Entoloma aprile.
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volute when young but straight later on, with marginal zone strongly
undulating with age, weakly hygrophanous, when moist purely white or
very pale beige, sometimes marbled with grey or pink when water­
soaked, slightly translucently striate at margin or not, subviscid when
moist, pallescent to brilliantly white on drying, sometimes with slight
ivory tinge at centre, strongly silky-shining, smooth. Lamellae, L =
40-70, I = 1-9, moderately crowded, adnate to emarginate, segmenti­
form to ventricose, moderately broad, up to 15 mm, white then pink
without real grey or brown tinge, occasionally transvenose with entire

o
009. Entoloma niphoides Romagn. ex. Noordel. in Persoonia 12: 459.

1985. -Fig. 59.
Rhodophyllus niphoides Romagn. in Bull. trimest. Soc.mycol, Fr.63:

198. 1947 (not valid, no Latin diagn.).
MISAPPL. - Entoloma speculum sensu Cooke, Ill. Brit. Fungi 3: pI.

342 (308). 1884.
SEL. ICON. - Cooke, Ill. Brit. Fungi 3: pI. 342 (308). 1884 (as E.

speculum).
SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 176-178, fig. 7.

1981; Romagn. in Bull. trimest. Soc. mycol. Fr. 63: 198. 1947.
VERN. NAME. - Witte voorjaarssatijnzwam.

Entoloma aprile is closely related to E. clypeatum on account of the
relatively dark coloured, hygrophanous pileus. It differs in more slender
and brittle basidiocarps, relatively sparse c1amp-connections in the
tissues, and in the habitat, as it grows preferably near Ulmus, whereas E.
clypeatum is associated with Rosaceae. On account of the Nolanea-Iike
habit, E. aprile can be confused with real Nolanea species, such as E.
vernum. That species, however, clearly differs in a number of charac­
ters, such as structure and pigmentation of pileipellis and structure of
pileitrama and hymenophoral trama.

Pileus 20-145 mm, conical when young, then expanding to convex or
piano-convex with large, rounded or truncate umbo, with margin in-

Pileus 17-60 (-75) mm, acutely conical to conical, then expanding via
campanulate to piano-convex with pronounced, often conical umbo,
with slightly involute margin when young, becoming straight only in
late stages, with marginal zone usually regular, but in expanded speci­
mens sometimes irregularly undulating and splitting, strongly hygro­
phanous, when moist dark sepia, grey-brownor yellowishbrown, not or
only slightly paler towards margin (Mu. 10 YR 2-4/2-4, 5/4) translu­
cently striate up to two-thirds of radius, strongly pallescent on drying to
pale yellowish brown (10 YR 5-7/3-4 rarely 8/4) sometimeswith slight
olivaceous tinge, with subviscid surface when moist, smooth when dry.
Lamellae, L =30-60, 1=1-7, moderately crowded, narrowly adnate or
deeply emarginate, often with decurrent tooth, segmentiforrn to nar­
rowly ventricose,rarely transvenose, pale grey then pink with brown or
grey tinge (10 YR 8/2, 7/2,6/3 then 7.5 YR 5-7/2-4), with minutely
crenulate to coarsely eroded concolorous edge. Stipe 30-85x 4-12 mm,
cylindrical, often slightly broadened at base, rarely bulbose, sometimes
compressed, fistulose, brittle, easily splitting lengthwise, grey to grey­
brown, rarely sordid white (10 YR 6/3,5/3,4/3,4/4 rarely7/4), strongly
fibrillose-striate lengthwise, sometimes almost costate, at base usually
glabrous, pruinose at apex. Context relatively thin, brittle, white when
young soon with grey tinge, particularly in cortical layers. Smell
strongly farinaceous-rancid. Taste strongly farinaceous-rancid.

Spores 9.0-11.5 x 7.0-9.5 (-11.0) urn, Q = 1.0-1.2 (-1.3), Q= 1.1,
almost isodiametrical, many-angled in side-view.Basidia40-68 x 13-17
urn, (2-)4-spored, clamped. Lamellaedge fertile. Cystidiaabsent. Pilei­
pellis an ixocutis of radially arranged, cylindrical, 4-10 urn wide hy­
phae. Pigment brown, intracellular in pileipellis and underlaying pilei­
trarna. Clamp-connections rare, except in hymenium.

HABITAT & DISTR. - In groups in humus of frondose forests, fre­
quently on sandy soils, under or near Ulmus, rare. April-Mayo-June).
Not uncommon in the lowlands of N. and W.Europe.

magn. Nouv. Atl, Champ. 1: pI. 77a. 1956; Ryrnan & Holrnasen,
Svampar: 378. 1984.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 174-176, fig. 6.
1981.

VERN. NAME. - Slanke voorjaarssatijnzwam.
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or subdenticulate, concolorous edge. Stipe 45-135 x (4-)6-25 mm,
cylindrical or compressed, frequently with enlarged base, sometimes
twisted, white, slightly to coarsely fibrillose-striate lengthwise, solid,
firm. Context white, firm, not changing colour, or rarely turning yellow.
Smell strongly farinaceous. Taste strongly farinaceous.

Spores 8.0-10.0 (-11.5) x 7.5-9.0 (-11.0) urn, Q=1.0-1.2, Q=1.1,
many-angled, subisodiametrical in side view with rather blunt angles.
Basidia 32-46 x 10-15 urn, 4-spored, clamped. Lamella edge fertile.
Cystidia absent. Pileipellis an ixocutis of narrow, 4-6 urn wide cylin­
drical hyphae with strongly desintegrating walls, embedded in a gelati­
nous layer. Pigment hardly visible, intracellular. Clamp-connections
present in all tissues.

HABITAT & DlSTR. - In groups, often in fairy-rings, in hedges and
dense thickets of Prunus spinosa and Crataegus monogyna, rare. Very
rare in north-western Europe (Great Britain, Denmark, France). May­
June.

Entoloma niphoides is easily distinguished by its brilliantly white
basidiocarps. Entoloma clypeatum f. pallidogriseum is more distinctly
hygrophanous, translucently striate and generally more pigmented.

10. Entoloma saepium (Noul, & Dass.) Richon & Roze, Atl. Champ.
comest. ven.: 92. 1886. - Fig. 60.

Agaricus saepius Noul. & Dass., Champ. comest. susp. ven.: 155.
1838; Entoloma clypcatum var. saepium (;\oul. & Dass.) Poirault &
Roze in Bull. Soc. bot. Fr. 27: 257. 1880; Rhodophyllus saepius (Xoul,
& Dass.) Romagn. in Bull. trimest. Soc. mycol. Fr. 63: 196. 1947.­
Agaricus prunarii S.Schulz. in Verh. zool. bot. Ges. Wien 29: 496.
1878; Agaricus clypeatus var. prunarii (S.Schulz.) S.Schulz. in Verh.
Mitt. Siebenburg. Ver. Naturw. 34: 30. 1884. - Rhodophyllus clypeatus
var. murinus Quel, in C.R. Ass. franc. Av. Sci. (Saint Etienne 1897) 26:
448. 1898 (Champ. Jura Vosges 21).

MISAPPL. - Rhodophyllus prunuloides sensu Romagn. in Rev.
Mycol. 2: 34.1937; sensu Konr. & M., le. sel. Fung. 2: pl. 187. 1930
(pro parte). - Entoloma saundersii sensu R.Phillips, Mushr. other
Fungi: 115. 1981.

SEL. ICON. - Dahncke & Dahncke, 700 Pilze: 254. 1979; Marchand,
Champ. Nord Midi 1 (3me Ect.): pl. 27.1974; R.Phillips, Mushr. other
Fungi: 115. 1981 (as E. saundersii).

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 181-183, fig. 9.
1981.

VERN.NAME. - Sleedoomsatijnzwam.

Pileus 25-110 mm, conical to conico-convex then expanding to plano­
convex or applanate with broad, low umbo, with involute margin when
young, marginal zone usually regular, not hygrophanous, not translu­
cently striate, greyish or yellowish cream to very pale brown, rarely
with reddish ochraceous flush, particularly in exposed specimens, not or
only slightly pallescent on drying, rather regularly radially, innately
fibrillose, when exposed sometimes rugulose or tomentose at centre,
and/or radially splitting, showing the reddish pileitrama between the
fibrils. Lamellae, L = 50-60, 1 = 3-5-7, moderately crowded, deeply
emarginate, segmentiform to ventricose, thin, creamy white then pink
without any trace of brown or grey (Mu. 7.5 YR 7/4-6/4) with subentirs
to coarsely eroded, concolorous edge. Stipe 30-110 x (5-) 8-16 (-24)
mm, cylindrical, sometimes flexuose, usually distinctly broadened to­
wards base, very firm, solid, minutely to coarsely fibrillose-striate to
costate, sometimes, especially near base and when bruised, with reddish
ochraceous fibrils, elsewhere almost purely white. Context firm, white,
when bruised discolouring reddish-ochraceous. Smell farinaceous.
Taste strongly farinaceous.

Spores (7.0-) 8.0-11.0 x (6.5-) 8.0-10.0 (-11.0) urn,Q= 1.0-1.25, Q
= 1.15, isodiametrica1 to broadly ellipsoid, 5-7-angled in side-view.
Basidia 35-50 x 11-17 urn, 4-spored, clamped. Lamella edge fertile.
Cystidia absent. Pileipellis an ixocutis of radially arranged, cylindrical,
1.5-7 urnwide hyphae. Pigment pale brown, intracellular in pileipellis
and upper pileitrama. Clamp-connections abundant in all tissues.

HABITAT & DISTR. - Solitary or caespitose, often in large fairy-rings
under Prunus spinosa and cultivated Prunus-species (fruit trees), fairly
common. Wide-spread all over Wand S.Europe. April-June.

Entoloma saepium can be distinguished from pale forms of E. clypea­
tum in the rather regular, non-hygrophanous, not striate pileus with its
pale creamy colour, and also in the orange or reddish yellow discoloura­
tion of the context, particularly in the stipe (insect holes). Entoloma
saundersii differs in having more grey tinges in the pileus with mica­
ceous patches, and distinctly larger spores. Entoloma niphoides occurs
in the same habitat as E. saepium but differs in having an almost purely
white pileus, and in a context that does not discolour on bruising.

11. Entoloma saundersii (Fr.) Sacc., Syll. Fung. 5: 689. 1887. - Fig.
61.

Agaricus saundersiiFr., Hymenomyc. eur.: 192. 1874; Rhodophyllus
saundersii (Fr.) Romagn. in Bull. trimest. Soc. mycol. Fr. 63: 195.
1947.
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Fig. 60. Entoloma saepium.
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Fig. 61. Entoloma saundersii.

MISAPPL. - Agaricus majalis sensu Saunders, Smith & Bennett,
Mycol. Ill.: pI.46. 1872.

EXCL. - Entoloma saundersii sensu R.Phillips, Mushr. other Fungi:
115.1981 (= E. saepium).

SEL. ICON. - Boud., le. mycol. 1: pI. 93. 1904; Romagn. in Bull.
trimest. Soc. mycol. Fr. 67: pI. 97. 1951; Romagn., Nouv Atl. Champ. 3:
pI. 234. 1961.

SEL. DES CR. & FIGS. - Noordel, in Persoonia 11: 178-180, fig. 8.
1981; Romagn. in Bull. trimest. Soc. mycol. Fr. 67: 195. 1951.

VERN. NAME. - Zilverige satijnzwam.

Pileus 32-110 mm, conical or irregularly convex with large umbo, then
expanding to piano-convex with pronounced umbo, finally very irregu­
larly shaped with undulating marginal zone, with involute margin when
young, straight in older stages, not hygrophanous, not translucently
striate or at margin only in young specimens, when young sordid white,
soon pale grey-brown (Mu. 10 YR 7/1,7/2, rarely 7/3), sometimes with
ochraceous tinges, with veil-like arachnoid patches at margin, in young
specimens sometimes entirely covered with silvery-white arachnoid
fibrils, in elder specimens with irregularly spotted surface of grey­
brown, glabrous, sometimes shining patches alternating with silvery
white micaceous patches; in exposed specimens pileipellis often
strongly radially splitting and/or breaking up in coarse squamules.
Lamellae, L = about 50,1 = 1-3-5, subdistant, deeply emarginate, often
with decurrent tooth, thickish, broadly ventricose, up to 21 mm broad,
pale cream at first, then sordid pink, becoming grey-pink with age (7.5
YR 8/4-7/2), in large specimens often transvenose with irregularly
dentate, concolorous edge. Stipe 35-100 x (5-) 12-22 mm, rather irregu­
lar, usually more or less cylindrical but also frequently tapering down­
wards or with broadened to broadly bulbous base, sometimes com­
pressed and/or flexuose, white when young, then with grey, grey-brown
or yellow-brown tinges, particularly near base, strongly fibrillose­
costate lengthwise, sometimes fissurate, at apex minutely pruinose,
downwards glabrous, solid. Context white in stipe, pale grey-brown in
cortex of pileus and just above hymenium, firm. Smell strongly farina­
ceous. Taste strongly farinaceous-rancid.

Spores 10.5-12.0 (-12.5) x (9.5-) 10.5-11.5(-12.0) urn, Q = 1.0­
1.2, Q = 1.1, subisodiametrical, many-angled in outline with rather
blunt angles. Basidia 45-60 x 12-18.5 urn, 4-spored, clamped. Lamella
edge fertile. Cystidia absent. Pileipellis a thin ixocutis of radially
arranged, cylindrical, 4.5-6 (-7) urn wide hyphae. Pigment pale, intra­
cellular in pileipellis. Clamp-connections abundant in all tissues.

HABITAT & D1STR. - In large groups, often fasciculate on bare soil,
preferably on heavy clay under Ulmus, but also known to occur under
fruit-trees (Prunus) in orchards. Rare. Febr.-May. Distribution in Europe

poorly known: recorded from Great Britain, France and Italy.

Entoloma saundersii is very well characterized by its pale, spotted
pileus with alternating greyish smooth patches and whitish micaceous­
fibrillose patches, and by its large spores.

Sect. Rhodopolia (Fr.) NoordeI.

Basidiocarps tricholornatoid: pileus hygrophanous. Aestival­
autumnal.

Subsect. Rhodopolia NoordeI.

Pigment intracellular.

12. Entoloma nidorosum (Fr.) Quel, in Mern. Soc. Emul. Montbeliard,
ser, Il, 5: 119. 1872 (Champ. Jura Vosges 1). - Fig. 62.

Agaricus nidorosus Fr., Epicr.: 148. 1838; Rhodophyllus nidorosus
(Fr.) Que!., Enchir. Fung.: 59. 1886.

SEL. ICON. - Cetto, Funghi Vero 1: pI. 97. 1975; R.PhilJips, Mushr.
other Fungi: 115.1981; Rornagn., Nouv, Atl. Champ. I: pI. 78a. 1956;
Ryman & Holmasen, Svampar: 379.1984.

SEL. DESCR. & FIGS. - Kuhn, & Romagn. in Rev. Mycol. 20: 14-18,
figs. 2d-e, 3. 1954 (Compl. F1. anal. 1); Noordel. in Persoonia 11:
184-186, fig. 10. 1981.

VERN. NAME. - Stinksatijnzwam.

Pileus (10-)20-75 mm, conico-convex when young, then expanding to
piano-convex or piano-concave, usually with slight central depression,
more rarely with umbo, with margin slightly involute when young, later
on straight, marginal zone irregularly undulating with age, hygropha­
nous, when moist relatively pale yellowish brown, horn brown (Mu. 10
YR 6-8/3-4, 7/6, 2.5 Y 8.4), often darker at centre (10 YR 4-5/3-4)
slightly paler at margin (10 YR 8/2-3), translucently striate at margin up
to one-third of radius, strongly pallescent on drying to greyish yellow or
sordid white, glabrous, sometimes, particularly when young and fresh,
with aeriferous, silvery patches, especially towards margin. Lamellae, L
= 35-50, 1= 1-5, moderately distant, broadly adnate with decurrent tooth
or (slightly) emarginate, segmentiform to ventricose, pale then pink,
rarely with greyish shade with irregular, concolorous edge. Stipe (25-)
40-95 (-130) x 3-8 (-13) mm, cylindrical, often with broadened base,
pale yellowish-whitish, strongly white fibrillose-striate lengthwise, at
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apex sometimes flocculose, downwards glabrous, solid quickly fistu­
lose. Context pallid, brittle in stipe, in pileus usually firm in young and
fresh specimens. Smell nitrous, particularly when fresh. Taste slightly
rancid, unpleasant.

Spores 7.0-9.5 x 6.0-8.0 urn, Q = 1.0-1A, Q = 1.25, 5-6-7-angled in
side-view. Basidia 32-50 x 7.5-14!lm, 4-spored, clamped. Lamella edge
fertile. Cystidia absent. Pileipellis a cutis of narrow cylindrical hyphae,
2.5-7(-9) urn wide; subpellis sometimes well-developed, made up of
inflated elements, 25-75 x 12-30 urn, Pigment brown, intracellular in
pileipellis. Clamp-connections abundant in all tissues.

HABITAT & DISTR. - In (large) groups at moist places in frondose
forests, particularly in Alnus, Salix, Betula, Fraxinus-Alnus and Quer­
cus forests, sometimes also in peat-bogs among Sphagnum. Very com­
mon all over Europe. Early summer to late autumn.

aGO
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Fig. 63. Entoloma lividoalbum.

Entoloma nidorosum can be distinguished from E. sericatum in the
more constant and persistent smell and in the lack of incrusting pig­
ments. Entoloma rhodopolium has a more grey coloration of pileus and
stipe, and lacks a nitrous smell.

00

Pileus 35-90 mm, conical, then convex finally irregularly applanate,
usually with pronounced, broad umbo, margin involute when young,
then straight, hygrophanous, when moist moderately dark yellowish
brown, sepia, only slightly paler towards margin (Mu. 10 YR 4/4, 5/4
rarely 3/4, towards margin more like 10 YR 5/3, 5/4, 6/4, 7/4) translu-

The rather robust and firm basidiocarps of E. lividoalbum are reminis­
cent of the vernal E. clypeatum. That species, however, clearly differs in
habitat, vernal appearance, size and shape of spores, and type of
pileipellis.

14. Entoloma speculum (Fr.) Quel. in Mern, Soc. Emul. Montbeliard,
ser, Il, 5: 119. 1872 (Champ. Jura Vosges 1). -Fig. 64.

Agaricus speculum Fr., Spicilegium: 4. 1836; Rhodophyllus specu­
lum (Fr.) Que!., Enchir. Fung.: 59. 1886.

EXCL. - Entoloma speculum sensu Cooke, Ill. Brit. Fungi 3: pI. 342
(308). 1884 (= E. niphoidesi.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 188-189, fig. 12.
1981.

Pileus 14-37 mm, convex, then expanding, with or without low umbo,
with slightly involute margin when young, with marginal zone undulat­
ing with age, weakly hygrophanous, when moist brilliantly white,
sometimes with pale greyish or pale yellowish spots, translucently
striate at margin or not, pallescent on drying, glabrous or slightly villose
at centre. Lamellae, L =30-60, I = I-5, moderately distant, adnate­
emarginate, narrowly ventricose, sometimes veined, white then pink,
sometimes with brown tinge (Mu. 7.5 YR 7/6,7/4,6/4, 10 YR 6/3), with
entire or dentate, concolorous edge. Stipe 20-65 x 2-5 mm, cylindrical,

cently striate at margin only or not striate, pallescent on drying to
greyish-ochraceous, pale sepia or ivory yellowish (2.5 Y 7/4, 6/4, 10
YR 8-6/3), subviscid when moist, minutely rugulose on drying. Lamel­
lae, L =40-65, I =1-9, moderately crowded, broadly adnate or emar­
ginate, segmentiform to ventricose, pallid then pink (2.5 Y 8/2, 7/2 then
7.5 YR 8/4, rarely 7/4) with irregularly dentate, concolorous edge. Stipe
30-70 x 8-20 mm, cylindrical or flattened, usually broadened towards
base, rarely tapering, white to sordid yellow-cream with shining, aerife­
rous, fibrillose covering, sometimes flocculose at apex, downwards
glabrous, solid. Context firm, white. Smell strongly farinaceous. Taste
strongly farinaceous.

Spores 8.0-10.0 (-11.0) x 8.0-8.5 (-9.0) urn, Q =1.05-1.3 (-lA), Q=
1.2, 5-7-angled in side-view. Basidia 35-50 x 10-14 urn, 4-spored,
clamped. Lamella edge fertile, Cystidia absent. Pileipellis a cutis of
2.5-12!lm wide, cylindrical hyphae, at centre sometimes with ascend­
ing, clavate terminal elements up to 25 urn wide. Pigment brown,
intracellular in pileipellis. Clamp-connnections abundant in all tissues.

HABITAT & DISTR. - Terrestrial in humus-rich frondose forests in
zone of inner coastal dunes, often in groups. Very rare (Bloemendaal:
Vogelenzang; Domburg: Kasteelpark). Rare but wide-spread in tem­
perate regions of Europe. Aug-Oct.
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Fig. 62. Entoloma nidorosum.
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13. Entoloma Iividoalbum (Kiihn. & Romagn.) Kubicka in Ceska
MykoI. 20: 28. 1975. - Fig. 63.

Rhodophyllus lividoalbus Kuhn, & Romagn. in Rev. MycoI. 19: 6.
1954 (Compl. A. anal. 1).

SEL. DESCR. & FIGS. - Kuhn, & Romagn. in Rev. Mycol. 20: 205­
207, fig. 15. 1955 (Compl. A. anal. I); Noordel. in Persoonia 11:
186-188, fig. I I. 198I.
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Fig. 65. Entoloma leucocarpum.
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Pileus 15-30 (-50) mm, conico-convex soon expanding to piano-convex
or piano-concave, usually with applanate or slightly depressed centre,
more rarely with small umbo, with margin slightly involute when
young, straight later on, marginal zone usually lobed-undulating with

Fig. 66. Entoloma subradiatum.

16, Entoloma subradiatum (Kiihn. & Romagn.) Mos., Rohrlinge­
Blatterpilze, 4. Aufl.: 197. 1978. - Fig. 66.

Rhodophyllus subradiatus Kuhn, & Romagn. in Rev. Mycol. 19: 10.
1954 (Cornpl. Fl. anal. 1).

SEL. DESCR. & FIGS. - Kahn. & Romagn. in Rev. Myco!. 19: 30-31,
fig. 4, 6.1954 and Rev. Mycol. 20: 212-214, fig. 18. 1955 (Compl. Fl.
anal, I); Noorde!' in Persoonia 191-192, fig. 14. 1981.

cylindrical hyphae, 3-6 (-7.5) urn wide. Pigment pallid, intracellular.
Clamp-connections abundant in all tissues.

HABITAT & DISTR. - In small group, on moist soil in humus-rich
frondose forest with Quercus robur, Fraxinus excelsior, and Alnus
glutinosa. Only known from the type-locality (Oostvoorne: Milden­
burg). Aug.
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Fig. 64. Entoloma speculum.
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The small basidiocarps and pale colour are distinctive for E. speculum.
Entoloma niphoides is a larger species, appearing in spring in copses of
Prunus spinosa, and has more weakly angled spores. Entoloma leuco­
carpum comes very close to E. speculum, but differs in having distinctly
developed chei1ocystidia.

Pileus 18-32 mm, conico-convex then applanate with small, weak
umbo, with straight margin, not hygrophanous, pallid, almost white,
centre with slight grey-brown tinge, strongly radially fibrillose, satiny,
appearing subtomentose under lens. Lamellae, L = 30-36, I = 3-5,
crowded, narrowly adnate to emarginate, ventricose, extending below
pileus, white then pink with entire, concolorous edge. Stipe 25-40 x
2.5-4 mm, cylindrical with abruptly bulbous base, solid then hollow,
white then with pale yellowish grey tinge, fibrillose-striate lengthwise,
pruinose at apex only. Context thin, white. Smell none. Taste rancid.

Spores (8.5-) 9.0-11.0 (-11.5) x (7.5-) 8.0-8.5 (-9.0) urn, Q= 1.1-1.25
(-1.3), Q= 1.2, 5-7-angled in side-view. Basidia 40-53 x 13-16 urn,
4-spored, clamped. Lamella edge heterogeneous. Cheilocystidia 60­
125 x 13.5-26 (-40) urn, irregularly cylindrical, often flexuose, with
subcapitate or moniliform apex. Pileipellis a thin cutis of narrow,

15. Entoloma leucocarpum Noorde!' in Persoonia 11: 189. 1981. ­

Fig. 65.
SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 189-190, fig. 13.

1981.

sometimes broadened at base, sometimes flexuose, brilliantly white or
with grey or yellowish tinges, especially when handled, at apex some­
times pruinose-flocculose, downwards glabrous, silvery striate length­
wise, solid, then narrowly fistulose. Context thin, white, relatively firm.
Smell weakly to distinctly farinaceous, especially when cut. Taste
strongly farinaceous.

Spores 9.0-12.5 (-13.0) x (7.5-) 8.0-12.0 urn, Q =(1.0-) 1.05-1.25
(-1.3), Q = 1.2, irregularly 5-8-angled in side-view. Basidia 35-45 x
9-15 urn, 4-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a cutis with transitions to an ixocutis of narrow cylindrical
hyphae, 2-7.5 urn wide with easily disintegrating and gelatinized walls.
Pigment hardly visible, intracellular. Clamp-connections present.

HABITAT & DISTR. - Solitary or in small groups and terrestrial in or
near humus-rich frondose forest. Very rare (Zwolle: Windesheim;
Neerijnen: Kastee1bos; Dorst.). Aug.
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age, strongly hygrophanous, when moist dark brown with reddish or
greyish flush, centre usually distinctly darker to almost black, paler at
margin (centre Mu. 10 YR 2/2,3/2,4/2,4/3 to 7.5 YR 3/2, at margin 10
YR 7/4,8/3) translucently striate up to quarter or half of radius, strongly
pallescent on drying along radial streaks, smooth or slightly to distinctly
rugulose, especially at centre. Lamellae, L = 20-40(-45), I = 3-5,
crowded to moderately distant, broadly adnate to ernarginate, often with
slight decurrent tooth, segmentiform or ventricose, up to 4 mm broad,
pale then pink sometimes with brown tinge (7.5 YR 8/4 to 10 YR 7/4)
with concolorous, denticulate edge. Stipe 27-50 x 1.5-4 mm, cylin­
drical, often slightly broadened at base (-6 mm), pallid, white or pale
grey-brown (2.5 Y 8/2, 7/2 to 10 YR 7/2, 7/3) innately fibrillose to
weakly silvery striate, at apex pruinose or not, downwards glabrous,
solid or fistulose, Context thin, relatively firm in pileus, pallid watery
grey in cortex. Smell weakly to strongly farinaceous. Taste weakly to
strongly farinaceous.

Spore~J8.0-) 8.5-11.0 (-12.5) x 7.0-8.0 (-10.5) urn, Q = 1.1-1.3
(-1.35), Q= 1.2, 5-7-angled in side-view. Basidia 32-47 x 9-16 urn, 4­
rarely also 2-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a cutis of narrow, 2.5-7 urn wide hyphae, sometimes gradual­
ly desintegrating forming an ixocutis; subpellis well-developed, made
up of inflated elements. Pigment brown, intracellular. Clamp­
connections abundant in all tissues.

HABITAT & DISTR. - Terrestrial, solitary or caespitose in humus-rich
frondose forest. Not uncommon. July-Oct. Probably widespread in
W.Europe but easily overlooked or confused with other small Entoloma
species.

Entoloma subradiatum is one of the smallest members of sect. Rhodo­
polia. It comes close to E. sordidulum, from which it mainly differs in
the type of pigmentation.

17. Entolorna sphagneti Naveau in Natuurw. Tijdschr. 5: 75. 1935. ­
Fig. 67.

Rhodophyllus sphagneti (Naveau) Kiihn, & Romagn., Fl. anal.
Champ. sup.: 194. 1953 (not valid, basionym not mentioned).

SEL. ICON. - Arnolds & Noordel. in Fung. rar. Ic. col. 12: pI. 95a.
1981; Imler in Bull. Soc. Nat. Oyonnax 14-15: 148a. 1961.

SEL. DESCR. & FIGS. - Imler in Bull. Soc. nat. Oyonnax 16-18:
105-106. 1966; Noordel. in Persoonia 11: 192-194, fig. 15. 1981.

Pileus (15-) 20-80 (-120) mm, conical to conico-carnpanulate, slowly
expanding, finally piano-convex with broad conical umbo, with margin
involute when young, straight in old stages, strongly hygrophanous,
when moist very dark chocolate brown to almost blackish brown (Mu. 5
YR 2/1,2/2,3/1,7.5 YR 3/2, 4/2, 10 YR 2/2, 3/3), almost uniformly
coloured, not much paler towards margin, obscurely translucently
striate at margin only, pallescent on drying along radial streaks to
greyish brown or yellowish brown with slight reddish tinge (7.5 YR 4/4
to 10YR 5/4), subviscid when moist, dry and satiny on drying. Lamel­
lae, L = 40-60, I = 3-5, crowded, free or deeply emarginate, triangular
then broadly ventricose, up to 11 mm broad, pale cream when young
soon flesh-colour to reddish brown (10 YR 5/3,7.5 YR 6/4, 5/4, 4/4, 4/2,
5 YR 7/3,6/4) with irregular, concolorous edge. Stipe 35-105 x 3-15
mm, cylindrical more rarely tapering at base to almost rooting, fragile,
grey-brown to reddish brown, paler than pileus (IQ YR 6/3,5/4,4/3,7.5
YR 4/2, 3/2, 5 YR 3/2), strongly fibrous-striate lengthwise with paler
fibrils alternating with darker background, white tomentose at base.
Context almost concolorous with surface or slightly paler in inner parts,
very fragile and brittle, especially in stipe. Smell indistinct. Taste
indistinct.

Spores 9.5-12.5 x 6.5-9.0 urn, Q= (1.2-) 1.3-1.5 (-1.8), Q= 1.35-104,
many-angled almost nodulose in side-view. Basidia 25-50 x 8-16 urn,
4-spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of narrow, cylindrical, 2.5-9 urn hyphae. Pigment abundant,
brown, intracellular in pileipellis and upper pileitrama. Clamp­
connections abundant in all tissues.

HABITAT & DISTR. - In and on dead or living Sphagnum in pleisto­
cene peat-bogs of north-western Europe, rarely outside bogs and then
terrestrial in very moist deciduous forest, usually in large groups. Rare,
July-Oct.

Entoloma sphagneti is very characteristic with its large, dark coloured
basidiocarps, its elongate, almost nodulose spores, and its habitat. It
cannot be confused with any other species of Entoloma.
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Fig. 67. Entoloma sphagneti.

Subsect. Typodochroa (Larg.) Noordel.

Pigment incrusting, sometimes in addition intracellular.

18. Entolorna sordidulurn (Klihn. & Romagn.) P.D.Orton in Trans. Br.
mycol. Soc. 43: 175.1960. -Fig. 68.

Rhodophyllus sordidulus Klihn.& Romagn. in Rev. Mycol. 19: 10.
1954 (Compl. Fl. anal. 1).

SEL. DESCR. & FIGS. - Klihn. & Romagn. in Rev. Mycol. 19: 29-30,
figs. 4, 6. 1954 and Rev. Mycol. 20: 208-210, fig. 16, pI. 3B. 1955
(Compl. Fl, anal. 1); Noordel. in Persoonia 11: 207-209, fig. 22.1981.

VERN. NAME. - Groezelige satijnzwam.

Pileus (5.5-)1O-40(-50) mm, conical to hemispherical at first, then
expanding, finally applanate to concave, usually with small umbo, with
slightly involute margin when young, with marginal zone undulating
with age, hygrophanous, when moist pale to moderately dark grey­
brown, rarely purely white, sometimes with reddish flush (Mu. 7.5 YR
4/2, 6/4; 10 YR 5-7/2-4; 2.5 Y 6-7/2-3), paler at margin (10 YR 7/3,
7/4), usually with conspicuously darker centre (7.5 YR 3/2, 4/2,10 YR
2-5/2-3) not translucently striate or at very margin only, strongly palles-



ENTOLOMATACEAE (Noordeloos) 105

Entoloma tnajaloides comes very close to E. sericatum, from which it
differs mainly in the predominant yellow colours of the basidiocarps,
and the lack of a nitrous smell.

20. Entoloma sericatum (Britz.) Sacc., Syll. Fung. 11: 45. 1895.
Agaricus sericatus Britz. in Bot. Zbl. 15/17: 8. 1893 (Hymenomyc.

Siidbayern 9); Rhodophyllus sericatus (Britz.) J.Favre, Assoc. Fong.
Hauts-Marais: 54.1948.
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applanate with umbo, with straight margin, with strongly undulating
marginal zone when old, hygrophanous, when moist brown when
young (Mu. 10 YR 3/3, 4/3) when mature yellow-brown (10 YR 5/4,
6/4, 7/4, 6/6, 7/6), translucently striate up to one-third to one-half of
radius, strongly pallescent on drying, covered with minutely silvery
hairs when young, later glabrescent, remaining slightly pruinose to
velutinous at centre. Lamellae, L =28-40, 1=3-9, moderately distant,
broadly adnate to emarginate, segmentiform to ventricose, pale grey
then sordid pink (2.5 Y 8/2, 10 YR 8/2 then between 10 YR 7/3 and 7.5
YR 8/4) with irregular, concolorous edge. Stipe 70-120 x 8-12 mm,
cylindrical or slightly broadened towards base, sometimes more or less
rooting, solid then fistulose, yellow, strongly white-fibrillose striate
lengthwise, at apex sometimes conspicuously pruinose, white tornen­
tose at base. Context pale grey in pileus and stipe, brittle. Smell none or
weakly farinaceous. Taste none or rancid. _

Spores 8.0-10.5 x 7.0-8.0 urn, Q = 1.0-1.15, Q = 1.05, rounded
5-6-angled in side-view. Basidia 27-40 x 8.5-13.5 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a thin cutis of
narrow cylindrical hyphae, 2.5-6Ilm wide. Pigment minutely incrusting
the hyphae of pileipellis, in addition pale brown intracellular in upper
pileitrama. Clamp-connections abundant in all tissues.

HABITAT & DISTR. - Terrestrial. In small groups in the humus of
frondose forest of Betula, Alnus, Populus, Salix; in Great Britain and
Norway also in coniferous forest. Very rare (Delden: Twickel; Oost­
voome). Sept-Oct.
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19. Entoloma majaloides PD.Orton in Trans. Br. mycol. Soc. 43: 230.
1960. - Fig. 69.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 205-207, fig. 21.
1981; PD.Orton in Trans. Br. mycol. Soc. 43: 230. 1960.

Fig. 68. Entoloma sordidulum.

Entoloma sordidulum is one of the most common species of Entoloma
in the rich forests on clay along the large rivers and in the humus-rich
forest along the inner margin of the coastal dunes. It is extremely
variable in colour on the pileus; even absolute white specimens have
been found. Entoloma subradiatum comes close to E. sordidulum, but
differs in having a distinctly translucently striate pileus and in lacking
incrusting pigments.

cent on drying to grey-brown or yellowish grey (10 YR 7/3, 8/3, 8/6,
8/8), smooth or frequently slightly tomentose at centre, sometimes
radially rugose towards margin. Lamellae, L = 20-40,1 = 3-5, moderate­
ly distant, narrowly adnate to emarginate, more rarely broadly adnate
with decurrent tooth, segmentiform to ventricose, rarely very broadly
ventricose exceeding the pileus, grey, rarely white when young, then
with pink tinge, finally brown-pink (10 YR 8-6/4, 7.5 YR 8-6/4) with
entire or eroded concolorous edge. Stipe 20-50 (-60) x 2-4.5 (-6.0) mm,
cylindrical, sometimes broadened at base, sordid white to pale grey­
brown (l0 YR 8/3, 7/4, 7/3, 7/2, 6/4), with innate silvery striation
lengthwise, often almost polished, at apex pruinose, solid or fistulose.
Context firm, sordid white. Smell farinaceous-rancid. Taste strongly
farinaceous with nasty rancid aftertaste.

Spores 8.0-11.5 x 7.0-9.0 urn, Q = (1.0-) 1.1-1.3 (-1.4), Q = 1.2,
5-7-angled in side-view. Basidia 30-45 x 10.5-14 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a thin cutis of
radially arranged, cylindrical, 2-71lm wide hyphae, sometimes, particu­
larly at centre, with cylindrical to subclavate terminal elements, up to 12
urn wide. Pigment minutely incrusting the hyphae of pileipellis and
upper pileitrama, in addition pale brown intracellular in upper pilei­
trama. Clamp-connections abundant in all tissues.

HABITAT & DISTR. - Terrestrial in humus-rich frondose forest, often
on clayey soil. Rather common, often in large groups. Probably wide­
spread in WEurope. July-Oct.

Pileus 32-85 mm, conical or hemispherical, then expanding, finally Fig. 69. Entoloma majaloidcs.

CERCLE DE MYC
DE BRUXELL
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Fig. 71. Entoloma sericatum var. saliciphilum.
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21. Entoloma gerriae Noorde\. in Persoonia 11: 199. 1981. - Fig. 72.
Sa. DESCR. & FIGS. - Arnolds, Eeo\. Coeno!. Macrofungi Grass\.

Heathl. Drenthe, Netherlands 3: 332, fig. 147. ('1982') 1983; Noorde!.
in Persoonia 11: 199-201, fig. 18. 1981.

CHARACTERISTICS. - Basidiocarps medium-sized to small; pileus
20-60 (-70) mm broad, pale yellow-brown or greyish brown; lamellae
pale then pink; stipe brilliantly white; smell subnitrous, then more or
less farinaceous; in Salix repens thickets in the coastal sand dunes.

HABITAT & DISTR. - In large groups among Salix repens on slightly
acid sand in moist valleys in the coastal sand dunes of the Netherlands
and the German Federal Republic. Not uncommon. Aug.-Nov.

Entoloma sericatum resembles E. nidorosum in having a relatively pale
brown pileus and pallid stipe, and a somewhat nitrous smell. It differs,
however, in having minutely incrusted hyphae in pileipellis and upper
pileitrama.

var, saliciphilum - Fig. 71.
Entoloma scricatum var. saliciphilum Noorde!. in Persoonia 11: 203.

1981.
Sa. DESCR. & FIGS. - Noorde\. in Persoonia 11: 203-205, fig. 20.

1981.

Pileus 10-35 mm, convex, soon applanate to concave, with or without
central depression, rarely faintly umbonate, with involute margin when
young, weakly hygrophanous, when moist blackish brown, only
slightly paler at margin (Mu. 10 YR 2/1,2/2,3/2, towards margin 10 YR
3/2,3/3,4/4, outermost margin 10 YR 5/4, 6/5), not translucently striate
or at very margin only, slightly pallescent on drying to greyish brown
(10 YR 4/;', 3/4), dull, subtomentose (under lens). Lamellae, L = 20-40,
1= (1-) 3-5, distant, broadly adnate with short decurrent tooth or slightly
ernarginate, sometimes transvenose or intervenose, sometimes thickish,
pale brown or yellowish then pink finally brown-pink (10 YR 7/3, 7.5
YR 7/6,7/4,6/6) with slightly eroded, concolorous edge. Stipe 13-50 x
2-10 mm, cylindrical and ftexuose or strongly tapering downwards,
solid, pale at very apex, downwards dull grey-brown (10 YR 6/4, 5/4,
5/3, 5/2,4/3), silvery white fibrillose striate lengthwise, slightly prui­
nose at apex; base white tomentose. Context sordid, very firm. Smell
strongly farinaceous. Taste strongly farinaceous.

Spores 8.5-11.0 (-12.5) x 7.0-9.0 urn, Q = 1.15-1.4, Q= 1.3,6­
angled in side-view. Basidia 25-50 x 9.5-14 urn, 2- and 4-spored,
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Fig. 70. Entoloma scricatum var. scricatum.

KEY TOTHE VARIETIES
I. Stipe pale brown, covered with silvery fibrils; in swamp-forest of

Alnus and Salix. . . . . . . . . . . . . . . . .... var. sericatum
I. Stipe brilliantly white, strongly silvery striate; in coastal sand-dunes

among Salix rcpcns. var, saliciphilum

var. sericatum - Fig. 70.
Sa. DESCR. & FIGS. -J.Favre, Assoc. fong. Hauts-Marais: 54.1948;

Noorde!. in Persoonia 11: 201-203, fig. 19. 1981.

Pileus 15-70 mm, conical or hemispherical then expanding to plano­
convex or applanate, usually with low, broad umbo, with slightly
involute margin when young, straight when old, strongly hygropha­
nous, when moist pale to moderately dark brown (Mu. 10 YR 5/4, 6/4
rarely 3/4) not very much paler towards margin, translucently striate up
to half the radius, strongly pallescent on drying to pale brown (10 YR
7/4,8/4), smooth, glabrous or with small arachnoid-fibrillose patches at
margin when young and fresh. Lamellae, L = 25-45, I = 3-7, moderately
crowded, broadly adnate with slight decurrent tooth or ernarginate,
arcuate, then segmentiform, rarely ventricose, white then pink (10 YR
8/3; 7/5 YR 8/2, 8/4) with entire or eroded, concolorous edge. Stipe
45-110 x 3-10 mm, cylindrical, slightly broadened towards base or
somewhat rooting, often ftexuose, very pale brown, densely silvery
fibrillose-striate, at apex sometimes pruinose, white tomentose at base,
fistulose. Context brittle, rarely firm in stipe. Smell spontaneously
slightly nitrous, soon more or less farinaceous. Taste unpleasant, rancid­
farinaceous.

Spores 8.0-10.0 x 6.5-8.0 urn, Q = 1.05-1.3, Q = 1.2, rounded
5-6-angled in side-view. Basidia 25-42 x 8.5-15Ilm, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a thin cutis of narrow,
cylindrical, 2.5-8 urn wide hyphae. Pigment minutely incrusting in the
hyphae of pileipellis, in addition very pale brown intracellular in upper
layers of pileitrama. Clamp-connections abundant in all tissues.

HABITAT & DISTR. - In groups, in swamp-forests of Alnus and
Fraxinus, in pure A/nus-stands or in Betula forest, sometimes along
Sphagnum. Wide-spread in N.\V.Europe, not uncommon. July-Nov.
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Fig. 72. Entoloma gerriae.

clamped. Lamella edge fertile. Cystidia absent Pileipellis a cutis of
radially arranged, cylindrical, 3-12 urn wide hyphae with numerous
ascending subclavate terminal elements, particularly at centre. Pigment
brown, incrusting the hyphae of pileipellis and pileitrama, in addition
intracellular in some hyphae of pileipellis. Clamp-connections abun­
dant in all tissues.

HABITAT & DISTR. - Terrestrial on clayey soil in beech-forest
(Fagus) and in grass-heath on moist, acid sandy soil (Arnolds, loc. cit.).
Very rare (Man tinge: Hullenzand; Ysbrechtum: Epema State; Wilp: 'de
Poll'). Aug-Oct.

Entoloma gerriae is distinctive because of its dark colours, the structure
and pigmentation of its pileipellis, and its elongate spores.

22. Entoloma myrmecophilum (Romagn.) Mos., Rohrlinge­
Blatterpilze, 4. Aufl.: 197. 1978. - Fig. 73.

Rhodophyllus myrmecophilus Romagn. in Bull. mens. Soc. linn,
Lyon 43 (no. spec.): 386. 1974. - Entoloma myrmecophilum var.
atrogaleatum Noordel. in Persoonia 11: 198. 1981; Entoloma myrmeco­
philum f. atrogaleatum (Noordel.) Noordel. in Persoonia 12: 461.
1985.

MISAPPL. - Rhodophyllus platyphylloides sensu Horak in Schweiz.
Z. Pilzk. 49: 116. 1971. - Rhodophyllus nigrocinnamomeus sensu
J.Favre, Assoc. fong. Hauts-Marais: 51-52. 1948.

SEL. ICON. - Einh. in Ber. Bayer. bot. Ges. 47: pl, 7B. 1976; Horak in
Schweiz. Z. Pilzk. 49: 113a. 1971 (as R. platyphylloides).

SEL. DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 47: 126-127.
1976; Horak in Schweiz. Z. Pilzk. 49: 116-117.1971 (as R.platyphylloi­
des); Noordel. in Persoonia 11: 196-199, figs. 16, 17. 1981; Romagn. in
Bull. mens. Soc. linn. Lyon 43 (no. spec.): 386. 1974.

young, on drying radially fibrillose or with minute micaceous patches,
exposed specimens often rimose. Lamellae, L =about 40, I = 3-9,
moderately crowded, broadly adnate with small decurrent tooth or
deeply emarginate to almost free, arcuate then segmentiform rarely
ventricose, white then with grey or brown tinge, finally brownish pink
(Mu. 10 YR 7-5/3-4; 7.5 YR 7-6/4), with entire or subdenticulate,
concolorous edge. Stipe 40-92 x 5-15 mm, cylindrical, often gradually
broadening towards base, rarely subbulbous, sordid white or cream to
grey-brown (2.5 Y 8/4, 10 YR 7/2,7/3, 6/3) with dense pallid striation,
glabrous or minutely downy-pruinose at apex, white tometose at base,
solid. Context (dark) grey-brown when moist, pallescent on drying,
relatively thick and firm in pileus or brittle. Smell farinaceous, often
weakly so but usually distinct when cut. Taste rancid-farinaceous,
nasty.

Spores 8.0-11.0 x (6.0-) 6.5-8.0 (-9.0) urn, Q= (1.0-) 1.1-1.3, Q=
1.15-1.2, 6-7-angled in side-view. Basidia 23-40 (-50) x 10-15 urn,
4-spored, clamped. Lamella edge fertile. Cystidia absent. PileipelJis a
thin, compact cutis of radially arranged, cylindrical hyphae, 3-8 (-10)
urn wide, at centre with ascending, often slightly thick-walled, clavate
terminal elements up to 17 urn wide. Pigment incrusting the hyphae of
pileipellis and upper pileitrama, in addition with intracellular pigment in
upper pilei trama and, less abundant, also in pileipellis. Clamp­
connections abundant in all tissues.

HABITAT & DISTR. - In groups in frondose forest on humus-rich soil,
also in dune valleys dominated by Salix repens. Widespread and not
uncommon. Aug.-Nov.

Entoloma myrmecophilum is one of the darkest species in section
Rhodopolia, at least in the lowlands in north-western Europe. It resem­
bles E. venosum, which has more slender spores. Entoloma gerriae is
smaller and has rather differently shaped spores.

A forma with bicoloured pileus is distinguished as E. myrmecophilum
f. atrogaleatum (Noordel.) Noordel. For a full description, see Per­
soonia 11: 198-199, fig. 17 (as var. atrogaleatum).

,~ 0 0

Fig. 73. Entoloma myrmecophilum.

KEy TOTHE FORMAE
1. Pileus more or less uniformly coloured. ... f. myrmecophilum
1. Pileus with dark brown central spot and much paler marginal zone.

f. atrogaleatum

Pileus (15-) 20-65 mm, broadly conical or conico-campanulate, then
expanding to convex, finally applanate with or without conical umbo,
with slightly involute margin when young, then straight, with undulat­
ing marginal zone when old, hygrophanous, when moist rather dark
(blackish) brown (Mu. 10 YR 3-4/2-3), uniformly coloured and not
much paler towards margin (in f. myrmecophilum) or with dark blackish
brown umbo and much paler margin (in f. atrogaleatum), pallescent on
drying to brownish grey or yellowish brown (10 YR 5-6/4), when moist
shiningly polished or with minute fibrillose patches, especially when
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Sect. Polita (Romagn. ex) Noordel.
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24. Entoloma caccabus (Kuhner) Noordel. in Persoonia 11: 86. 1980.­
Fig. 75.

Rhodophyllus caccabus Ktihner in Kuhn, & Romagn. in Rev. Mycol.
19: 3. 1954 (Compl. F1. anal. 1). - Eccilia paludicola PO.Orton in
Trans. Br. mycol. Soc. 43: 227.1960.

SEL. DES CR. & FIGS. - Kuhner in Kuhn, & Romagn. in Rev. Mycol.
19: 13-14, figs. 1, 2b. 1954 (Compl. F1. anal. 1); Noordel. in Persoonia
11: 213-215, fig. 25.1981.

Pileus 10-25 (-40) mm, convex to concave with depressed to umbilicate
centre, with involute margin when young, with undulating marginal
zone with age, hygrophanous, when moist dark (reddish) brown or date
brown with grey tinge (Mu. 10 YR 3/4,4/4; 7.5 YR 3/2, 4/2, 4/4; 5 YR
2/2, 3/2), slightly paler towards margin, translucently striate at margin
only, rarely up to half the radius, pallescent on drying to reddish brown
or greyish brown (7.5 YR 5/2, 4/2; 10 YR 5/3, 6/3, 6/4, 7/3), glabrous,
shiny. Lamellae, L = 20-30, I = (1-) 3-7, moderately distant, arcuate then
segmentiform, sometimes ventricose with broadest part near stipe, pale
then pink, often with distinct brown tinge (10 YR 7/4; 7.5 YR 7/4,6/4,
5/4) with concolorous or slightly paler, entire or eroded edge. Stipe
12-45 x 1-3 (-4) mm, cylindrical or compressed, sometimes tapering
downwards, rarely slightly broadened towards base, often flexuose,
yellowish brown or greyish brown, often distinctly paler than pileus,
basal part usually paler than upper part, sometimes almost white (10 YR
4-7/3-4; 7.5 YR 4/2, 5/4, at base up to 2.5 Y 7-8/4), glabrous, polished.

Entoloma politum is a common species of swamp-forests in the low­
lands of north-western Europe. Entoloma caccabus differs in having
more elongate spores and a farinaceous smell. Entoloma bisporigerum
has 2-spored basidia, and a strong rancid-farinaceous smell.

Fig. 75. Entoloma caccabus.

at apex rarely pruinose, entirely polished with shiny, undulating surface,
rarely with some scattered, adpressed, silvery fibrils; at base white
tomentose, solid or fistulose. Context thin, tough, in stipe, concolorous
with surface or paler, especially in relatively fleshy specimens. Smell
weakly to distinctly (in f. politum), even persistently nitrous (in f.
pernitrosum). Taste unpleasantly rancid, not distinctly farinaceous.

Spores (7.5-) 8.0-10.0 (-10.5) x (6.5-) 7.0-8.0 (-8.5) urn, Q =(1.0-)
1.05-1.25, Q=1.15, 5-6-angled in side-view. Basidia 20-40 x 7-13!lm,
4-spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis an
ixocutis of radially arranged cylindrical, 4-12!lm wide hyphae; subpel­
lis made up of inflated elements, 25-90 (-120) x 12-25 urn, Pigment
abundant, brown, intracellular in pileipellis and upper pileitrama.
Clamp-connections abundant in all tissues.

HABITAT & DISTR.- Terrestrial. In large groups in swamp-forests of
Alnus, Salix, and Fraxinus. Very common. Also a common fungus in N.
and W.Europe from sea level up to subalpine dwarf-shrub heaths.
Aug.-Nov.
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Fig. 74. Entoloma politum.
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Pileus (7-) 10-47 mm, hemispherical to convex, applanate with age, with
slightly depressed to distinctly umbilicate centre, rarely with papilla,
with involute margin, hygrophanous, when moist dark sepia to grey­
brown (Mu. 10 YR 3-5/2-3) (in f.politum); horn brown to yellow-brown
or cream colour (2.5 Y 7/4; 10 YR 8-5/3-4; 7.5 YR 7/4) (in f. pernitro­
pernitrosumi, slightly paler at margin, translucently striate up to half (or
one-third) of the radius, pallescent on drying, often slightly rugulose at
centre, shiny. Lamellae, L = (15-) 20-30, I = 1-7, (moderately) distant,
broadly adnate, decurrent with tooth, or emarginate with decurrent
tooth, triangular-arcuate when young, then segmentiform to ventricose,
sometimes transvenose, white or cream, then pink, sometimes with
brown tinge (10 YR 8/3, 8/4, 7/3 then 7.5 YR 7/4) with entire, concolor­
ous edge. Stipe 16-85 x 1.5-6 mm, cylindrical, sometimes compressed,
then up to 10 mm broad, often flexuose, sometimes tapering down­
wards, concolorous with pileus in pale specimens, in specimens with
dark pileus distinctly paler (2.5 Y 8/4, 10 YR 8/4, 7/3,7/4,6/4,5/4,4/4)

KEY TOTHEFORMAE
1. Pileus dark brown; smell none or weakly nitrous. '" f. politurn
1. Pileus pale brown, yellowish brown or almost white; smell distinctly

nitrous. . . . . . . . . . . . . . . . . . . . . " f. pernitrosum

108

23. Entoloma politum (Pers.: Fr.) Donk in Bull. bot. Gdns Buitenz., ser.
III, 18: 158. 1949. - Fig. 74.

Agaricus politus Pers., Syn. meth. Fung.: 465. 1801; Agaricus politus
Pers.: Fr., Syst. mycol. I: 209. 1821; Rhodophyllus politus (Pers.: Fr.)
Quel., Enchir. Fung.: 62. 1886; Leptonia polita (Pers.: Fr.) PO.Orton in
Trans. Br. mycol. Soc. 43: 178. 1960. - Leptonia pernitrosa PO.Orton
in Trans. Br. Mycol. Soc. 43: 297. 1960; Entoloma politum f. pernitro­
sum (PO.Orton) Noordel. in Persoonia 11: 211. 1981. - Rlzodoplzyllus
nitriolens Kiihner in Bull. trimest, Soc. mycol. Fr. 93: 453.1977.

SEL. DESCR. & FIGS. - Bon & Chevassut in Doe. mycol. 3(11): 13.
1973; Einh. in Ber. bayer. bot. Ges. 41: 107, figs. 22, 23. 1969; Kiihner
in Bull. trimest, Soc. mycol. Fr. 93: 453. 1977 (as R. nitriolens);
Noordel. in Persoonia 11: 210-213, figs. 23, 24. 1981 (incl. f. pernitro­
sum); PO.Orton in Trans. Br. mycol. Soc. 43: 297. 1960 (as L. perni­
trosa).

VERN. NAME. - Elzesatijnzwam.

Habit omphalioid or collybioid; pileus usually with depressed centre;
lamellae adnate to decurrent; stipe polished.
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Context concolorous with surface, brittle in pileus, tough in stipe. Smell
strongly farinaceous-rancid to rancid-fetid, like that of decaying cab­
bage or paraffin oil. Taste rancid, nasty.

Spores 8.0-11.5 (-12.0) x (6.5-) 7.0-8.5 (-9.0) urn,Q=1.05-1.5, Q=
1.25, mostly 6-angled in side-view. Basidia 27-45 x 8.5-14 urn, 4­
spored, clamped. Lamella edge fertile. Cystictia absent. PileipelIis a
cutis to ixocutis of radially arranged, cylindrical 7-14 (-18) urn wide
hyphae, sometimes with clavate terminal elements, up to 27 urn wide.
Pigment brown, intracellular in pileipellis and upper pileitrama. Clamp­
connections abundant in all tissues.

HABITAT & DISTR. - Terrestrial in large groups, frequently found in
damp Alnus, Salix, and Fraxinus forests on humus-rich soils. Fairly
common in N. and W.Europe. Aug-Nov

Entolomacaecabus is found in habitats similar to that of E. politum, but
seems to be somewhat rarer. It differs clearly from E. politum in larger,
elongate spores and farinaceous smell.

25. Entoloma bisporigerum (PD.Orton) Noordel, in Persoonia 11: 86.
1980. -Fig. 76.

Eccilia bisporigcra PD.Orton in Notes R. bot. Gdn Edinb. 29: 99.
1969.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 215-217, fig. 26.
1981; PD.Orton in Notes R. bot. Gdn Edinb. 29: 99.1969.

VERN. NAME. -Tweesporige satijnzwam.

Other two-spored species of Entoloma, such as E., cetratum and E.
farinogustus differ in having c1ampless hyphae and differently shaped
tramal elements typical for subgen. Nolanea.

Sect. Turfosa (Romagn.) Noordel.

Basidiocarps tricholomatoid or collybioid; pileus distinctly hygropha­
nous; spores small, many-angled, 6-8(-9) urn long, cyanophilous;
clamp-connections present; pigment intracellular.

26. Entoloma turbidum (Fr.: FT.) Quel. in Mern. Soc. Emul.
Montbeliard, ser, Il, 5: 119. 1872 (Champ. Jura Vosges 1).

Agaricus turbidus Fr.: Fr., Syst. mycol. 1: 205. 1821; Rhodophyllus
turbidus (Fr.: Fr.) Quel., Enchir. Fung.: 59.1886. - Entoloma costaturn
var. cordae P.Karst., Ryssl. Finl. Skand. Halfons Hattsvamp. 1: 268.
1879. - Entoloma cordae (P.Karst.) P.Karst. in Meddn Soc. A. Fauna
fenn. 5: 9. 1879 (Symb. Mycol. fenn. 6).

VERN.NAME. - Zilversteelsatijnzwam.

KEY TOTHEVARIETIES
1. Lamellae moderately crowded, normally thick; smell none or subfa-

rinaceous; stipe fibrillose-striate. . var. turbidum
1. Lamellae distant, thickish; smell sweat, aromatical or none; stipe

innately fibrillose, not distinctly striate. .. var, pachylarnellatum

var, turbidum - Fig. 77.
SEL. ICON. - Amolds & Noordel. in Fung. rar; le. col. 12: pI. 940.

1981; lLange, A. agar. dan. 2: pI. 76D. 1937.
SEL. DES CR. & FIGS. - Noordel. in Persoonia 11: 220-222, fig. 28.

1981; Romagn. in Bull. mens. Soc. linn. Lyon 43 (no. spec.): 374.
1974.

Pileus '17-60 mm, truncate-conical or campanulate, conico-convex,
expanding to plano-convex, always with low, broad umbo, with slightly
involute margin when young, hygrophanous, when moist dark grey­
brown or sepia, sometimes with slight reddish flush (Mu. 10 YR
2-4/2-3,5/3; 7.5 YR 3/2), paler at margin (10 YR 3-4/4, 5-6/3, 7/6)
translucently striate up to half of radius, subviscid, strongly pallescent
on drying to pale grey-brown, in centre often remaining darker (centre
10 YR 4/3, 4/2, 5/2, rest 10 YR 6/3, 7/3, 8/3), dry, subtomentose at
centre (under lens). Lamellae, L =30-45, I =(1-) 3-7, fairly crowded,

ODD
Fig. 76. Entolomabisporigerum.
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Pileus 9-35 mm, convex or applanate with depressed, rarely umbilicate
or slightly papillate centre, with involute margin, with undulating
marginal zone with age, hygrophanous, when moist moderately dark to
dark sepia, horn-brown or reddish brown (Mu. 10 YR 3/2, 6/4; 7.5 YR
3/2) at margin sometimes distinctly paler (10 YR 3-6/2-4; 7.5 YR 5/4),
translucently striate up to half or three-quarters ofradius, pallescent on
drying to greyish brown (10 YR 5/4, 6/4, 6/3), often remaining darker at
centre, glabrous or with granular, rugulose or subtomentose centre.
Lamellae, L = 16-26 (-30), I = 1-3-5 (-7), moderately crowded, broadly
adnate or with decurrent tooth to shortly decurrent, segrnentiform,
rarely ventricose, white then pink, finally often tinged brown (10 YR
8/2, 7/3-4, 6/4; 7.5 YR 6-7/2-4) with concolorous, often slightly irregu­
lar edge. Stipe 17-47 x 1.5-4 mm, cylindrical or with slightly swollen
base, often flexuose, pale, whitish when young, then yellow or brown
always paler than pileus (10 YR 8/3, 7/3, 6/3, 6/4, 5/4; 2.5 Y 6/2),
glabrous, polished, rarely substriate, at base white tomentose, solid or
fistulose. Context concolorous with surface, in fleshy specimens with
pallid inner parts, brittle in pileus, rather tough in stipe. Smell sponta­
neously often weak, distinctly farinaceous when cut. Taste farinaceous­
rancid.

Spores (9.5-)10.0-12.0(-13.0) x (7.0-)8.0-9.5(-10.5) urn, Q =1.15­
1.4 (-1.5), Q= 1.25, irregularly 6-9-angled in side-view. Basidia 24-40
x 8-13.5 urn, 2-spored, clamped. Lamella edge fertile. Cystidia absent.
PileipeIlis a cutis ofradially arranged, cylindrical, 3.5-12 (-18) urn wide
hyphae with numerous, up to 25 urn wide clavate terminal elements;
walls easily disintegrating, forming an ixocutis. Pigment brown, intra­
cellular in pileipellis and upper pileitrama. Clamp-connections abun­
dant in all tissues.

HABITAT & DISTR. - Terrestrial in groups, often on bare soil in
swamp forest of Alnus glutinosa, Fraxinus excelsior and/or Salix spp.,
often together with E. caccabus and E. politum. Not uncommon. Pro­
bably with same distribution as E.politum. Aug.-Nov.

Entolomabisporigerum is closely related to E. caccabus, from which it
differs mainly in size and shape of the spores and in two-spored basidia.
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Fig. 77. Entoloma turbidum var. turbidum.

Fig. 78. Entoloma turbidum var, pachylamellatum.
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Spores 6.5-8.5 (-9.0) X 6.0-7.0 (-7.5) urn, Q = 1.0-1.2 (-1.25), Q =
1.1, very thin-walled, subglobose in outline, many-angled. Basidia
25-45 x 8-11 urn, 4-spored, clamped. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis or ixocutis of radially arranged, cylindrical
hyphae, 2.5-5 (-7) Ilm wide with easily disintegrating walls, at centre
with ascending, clavate terminal elements; subpellis well-developed,
made up of inflated elements, 26-78 x 8-23 urn. Pigment abundant,
brown, intracellular in pileipellis (subpellis). Clamp-connections abun­
dant in all tissues.

HABITAT & DISTR. - In groups in moist, mossy, coniferous forest and
in moist Calluna-heaths on acid soils. Not uncommon. Rather common
in N. and WEurope. Aug.-Dec.

CHARACTERISTICS - Pileus (7-)15-45 mm, conical then expanding,
with margin often splitting when old, dark sepia or grey-brown, paler at
margin, glabrous. Lamellae, L = 10-40, 1 = 1-3, distant, thickish,
ventricose up to 7 mm broad, rather dark grey-brown with slight pink
tinge; stipe 25-80 x 2-6.5 mm, cylindrical, often tapering to almost
rooting at base, grey to grey-brown, innately fibrillose, not striate, at
base yellowish; smell strongly aromatical, like cumarine (toffee, Antho­
xanthum ordoratum); microscopical characters like the typical variety.

HABITAT & DISTR. - In extensively grazed, old dune grassland on
poor sandy soil. Only known from the type-locality (Goeree: Westdui­
nen). Oct.

deeply ernarginate to almost free, rarely narrowly adnexed, ventricose.
grey then grey-brown, finally with slight pink tinge (l0 YR 7/2,7/3,5/2,
5/3, 6/2; 7.5 YR 4-8/2-4) with entire or slightly irregular concolorous or
slightly paler edge. Stipe (25-) 30-70 (-110) x (3-) 4-8 (-12) mm,
cylindrical. often somewhat flexuose with broadened or attenuated
base, pale greyish brown with dense, appressed, silvery white striation,
general appearance whitish, at base often with distinct yellow tinge,
particularly when bruised (10 YR 7/3, 7/4,6/2,6/3,5/2, at base 5 Y 8/6,
8/8; 2.5 Y 8/2, 8/4), solid then fistulose. Context pale grey-brown or
yellow-brown. firm. Smell weak, sweetish, rarely weakly farinaceous.
Taste indistinct, sometimes unpleasantly rancid with bitterish after­
taste.

var. pachylamellatum Noordel. in Persoonia 11: 222. 1981. - Fig.
78.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 222-223, fig. 29.
1981.

var. vinaceum
SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pl. 94a.

1981; J.Lange, A. agar. dan.: p!. 76E. 1937 (as R. batschianus).
SEL. DESCR. & FIGS. - J.Favre in Bull. trimest. Soc. mycoI. Fr. 53:

27. Entoloma vinaceum (Scop.) Amolds & Noordel, in Persoonia 10:
298. 1979. - Fig. 79.

Agaricus vinaceus Scop., A. cam. 1: 444. 1772; Nolanea vinacea
(Scop.) Kumm., Fuhr, Pilzk.: 95. 1871; Rhodophyllus vinaceus (Scop.)
Quel., Enchir. Fung.: 64. 1886.

MISAPPL. - Rhodophy/lus batschianus sensu J.Lange in Dansk bot.
Ark. 2(11): 32. 1921 and A. agar. dan. 2: pI. 76E. 1937.

VERN. NAME. - Okervoetsatijnzwam.
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Fig. 79. Entoloma vinaceum.
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var. vinaceum

. var. fumosipes

. var. violeipes

KEy TOTHE VARIETIES
1. Stipe yellow. ..
1. Stipe differently coloured.
2. Stipe grey. . .
2. Stipe violaceous or lilaceous.



277-279, fig. 3. 1937; Noordel. in Persoonia 11: 223-225, fig. 30.
1981.

Pileus 20AO mm, convex with slightly depressed centre. rarely subum­
bonate, with involute margin when young, finally usually with straight
margin, hygrophanous, when moist translucently striate at margin only
or up to two-thirds of radius. horn-brown with darker brown centre
grey-brown or reddish brown. only slightly paler at margin (Mu. 10 YR
2-3/2,3/4,4/3; 7.5 YR 3f2, margin 10 YR 5/4), strongly pallescent on
drying. glabrous or subtornentose at centre, shiny. Lamellae. L == 20-25
(-40), I == 1-3, moderately distant, adnate or slightly ernarginate, seg­
mentiform to ventricose, up to 5 mm broad, grey then with pink tinge
(10 YR 7/2-3 then 10 YR 5/3 or 7.5 YR 5/4) with entire or crenulate,
concolorous edge. Stipe 27-60x 1.5-3 mm, cylindrical or flexuose, with
tapering base, sometimes almost rooting. at apex greyish. downwards
yellowish (2.5 Y 7-5/4, 10 YR 6/6). glabrous, polished or with some
scattered silvery fibrils substriate, at base white tomentose, solid. Con­
text thin-mernbranaceous in pileus, brittle-fibrillose in stipe, concolor­
ous with surface in pileus, slightly paler in inner part of stipe. Smell
none. Taste none.

Spores 6.5-8.0 (-9.0) x 5.5-7.0 (-7.5) urn, Q == 1.1-1.3(-1.4). Q== 1.2,
many-angled, thin-walled. Basidia 25-40 x 8-12.5 urn, 4-spored.
clamped. Lamella edge fertile, Cystidia absent. Pileipellis a cutis with
transitions to an ixocutis, made up ofradially arranged. cylindrical. 2-5
(-7) urn wide hyphae with easily disintegrating walls. Pigment brown,
intracellular in piIeipellis and upper pileitrama. Clamp-connections
abundant in all tissues.

HABITAT & DISTR. - Solitary or in small groups in grassland and
open grassy vegetations, also in heath of Calluna and/or Erica. on poor.
sandy, acid soils in the pleistocenic sandy areas and old coastal dunes.
Common. Not uncommon in lowlands of western Europe. Oct.-Dec.

var. fumosipes Amolds & Noordel, in Persoonia 10: 298. 1979.
SEL.DESCR. & FIGS. -Arnolds & Noordel. in Persoonia 10: 298-299.

figs. 34-36. 1979; Noordel. in Persoonia 11: 225-226.1981.

CHARACTERISTICS. - Differs from the type-variety in having a smoke
grey stipe.

HABITAT & DISTR. - In mossy places in open vegetations on poor,
acid soil (pleistocene sands. coastal dunes). Very rare. (Westerbork:
Hullenzand; Velsen: Duin en Kruidberg; Gouderak: Stolwijkse Boe­
zern). Nov.

var. violeipes Amolds & Noordel. in Persoonia 10: 299. 1979.
SEL. ICON. - Amolds & Noordel. in Fung. rar. Ic, col. 12: pl, 94 c, d.

1981.
SEt.. DESCR. - Noordel. in Persoonia 11: 226-227. 1981.

CHARACTERISTICS. - Differs from the type-variety in having distinct
violaceous tinges on the stipe.

HABITAT & DlSTR. -Among mosses and grass in open grasslands on
poor, acid, sandy soil on pleistocene sands and in old coastal dunes.
Rare. Oct.-Dec,

Sect. Clitopiloides (Romagn.) Noordel.

Habit c1itocyboid; pileus depressed. dark brown; lamellae broadly
adnate-decurrent; stipe fibrillose-striate; hyphae c1ampless; spores sub­
isodiametrical,

28. Entoloma costatum (Fr.: Fr.) Kumm.• Fuhr, Pilzk.: YIS. 11\ /1. - rig.

80.
Agaricus pascuus var. costatus Fr.: Fr., Syst, mycol. I: 206. 1821;

Agaricus costatus (Fr.: Fr.) Fr., Epicr.: 147. 1838; Rhodophyllus cos­
tatus (Fr.: Fr.) oea., Enchir. Fung.: 59. 1886.

SEL. ICON. - Ll.ange, Fl. agar. dan. 2: pl. 76F. 1937.
SEL. DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 41: 103. 1969;

Noordel. in Persoonia 11: 217-219, fig. 27. 1981; Romagn. in Bull.
mens. Soc. linn. Lyon 43 (no. spec.): 385.1974.

Pileus (l0-) 20-65 mm. convex then applanate. slightly depressed to
distinctly umbilicate, with involute margin. with undulating marginal
zone with age, hygrophanous, when moist dark sepia, reddish brown or
blackish brown (Mu. 5 YR 4/2; 7.5 YR 3/2, 5/4; 10 YR 2/2.3/2) not or
only slightly paler towards margin, not translucently striate, pallescent
on drying to golden brown, sepia or yellowish brown, and then often
with grey tinge (l0 YR 5/3. 6/3, 7/3, 7/4). shiny. often strongly fibrillose
and fissurate towards margin. subrugulose to subtomentose at centre.
Lamellae, L == 30-60, I == 1-3-5, crowded. broadly adnate with decurrent
tooth or emarginate, segmentiform to subventricose, often coarsely
transvenose, pale brown. then dark brown-pink (10 YR 6/4,5/3; 7.5 YR
6/4. 5/4) with entire or subdentate, concolorous or slightly paler edge.
Stipe 25-95 x 3-7 (-9) mm, cylindrical or compressed. often slightly
tapering downwards, grey-brown or reddish brown, usually paler than
pileus (10 YR 5/3, 6/4, 7/3; 7.5 YR 3/2. 4/2. 5/2, 6/2). coarsely
fibrillose-striate lengthwise, solid. then fistulose. Context concolorous
with surface, except for pale inner parts. brittle. Smell indistinct or
fungoid or herbaceous, rarely subfarinaceous. Taste often somewhat
rancid-nasty.

Spores Q.O-) 7.5-9.5 (-10.5) x (6.0-) 7.0-8.0 (-9.0) um, Q == (1.0-)
1.05-1.3, Q == 1.15, subsodiametrical, (4- )5-6-angled in side-view.
Basidia 28.5-40 x 9-14 urn, 4-spored, c1ampless. Lamella edge fertile.
Cystidia absent. Pileipellis a cutis of radially arranged. cylindrical
hyphae 2.5-8 urn wide, with numerous, up to 15 urn wide. cylindrical to
clavate terminal elements. Pigment brown, intracellular in pileipeIlis
and upper pileitrama. Clamp-connections absent.

HABITAT & DlSTR. - In groups in poorly manured grasslands, on
dikes. etc., one collection in grass at roadside in mixed deciduous forest.
Very rare. Deventer: Hengforder Waarden; Eemnes: Noordpolderse
Veld; Veere: Veerse bos. Known from France, Denmark, and
w.Germany. Oct.-Nov,

Entoloma costatum is a rare species with an unusual combination of
characters, viz. an omphalioid habit. almost isodiametrical spores and
clampless hyphae. It differs from E. sericeum among other things in
having intracellular pigment and cIampless hyphae.
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Fig. 80. Entoloma costatum.
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Subgen. POUZARELLA (Mazzer) Noordel.

SEL. LIT. - Gulden & Markussen in Nord. 1. Bot. 1: 543-549. 1981;
Mazzer, Monogr. Stud. Gen. Pouzarella. 1976. - Mos. in Persoonia 7:
281-288.1973; Noordel. in Persoonia 10: 207-243.1979.

Habit mycenoid, rarely tricholomatoid; pileus not hygrophanous,
strongly radially fibrillose to squamulose; pileipellis a transition be­
tween a cutis and a trichoderm made up of septate cylindrical to inflated
hyphae with incrusted walls, sometimes with additional intracellular
pigment; clamp-connections absent.

Sect. Pouzarella (Mazzer) Noordel.

Pigment incrusting only; cheilocystidia, if present, broadly fusiform to
clavate.

29. Entoloma strigosissimum (Rea) Noordel. in Persoonia 10: 211.
1979. - Fig. 81.

Nolanea strigosissima Rea in Trans. Br. mycol. Soc. 6: 325. 1920;
Leptonia strigosissima (Rea) PD.Onon in Trans. Br. mycol. Soc. 43:
178. 1960; Rhodophyllus strigosissimus (Rea) Horak in Mos.,
Rohrlinge-Blatterpilze 3. Aufl.: 164. 1967; Pouzaromyccs strigosis­
simus (Rea) Horak, Syn. Gen. Agar.: 502. 1968; Pouzarclla strigosis­
sima (Rea) Mazzer, Monogr, Stud. Gen. Pouzarella: 125.1976.

MISAPPL. - Pouzaromyces fumosellus sensu Pilar in Acta Mus. nat.
Prag. (B) 9(2): 60. 1953. - Rhodophyllus babingtonii sensu Kuhn, &
Romagn., FI. anal. Champ. sup.: 186. 1953.

SEL. ICON. - Rea in Trans. Br. mycol. Soc. 6: pI. 7.1920.
SEL. DESCR. & FIGS. - Horak, Syn. Gen. Agar.: 502.1968; Mos. in

Persoonia 7: 286. 1973; Mazzer, Monogr. Stud. Gen. Pouzarella: 125.
1976; Noordel. in Persoonia 10: 211-215, figs. 1-6.1979.

Pileus 4-22 mm, conical, then conico-campanulate, never really ex­
panding, with involute, then straight margin, when moist dark grey­
brown to reddish brown, entirely covered with red-brown hairs, some­
times forming small radially arranged squamules, sometimes glabres­
cent with age, not hygrophanous, not translucently striate. Lamellae,
L =about 20, I=1, distant, adnate, sometimes ernarginate, rarely almost
free, narrowly segrnentiformto subventricose,flesh-coloured grey, then
reddish brown with pruinose, concolorous, slightly paler or slightly
darker edge. Stipe 25-60 x 1-3.5 mm, cylindrical, sometimes flexuose,
with or without longitudinal groove, dark brown, entirely woolly-hairy
with red-brown hairs like the pileus, base with ochraceous-reddish
radiating hairs. Context rather dark blackish brown or reddish brown,
solid. Smell spontaneously none, slightly unpleasant-spermatic when
bruised. Taste not recorded.

Spores (12.5-) 14.0-19.0 (-20.5) x (7.0-) 8.0-9.5 (-11.0) urn, Q =
1.5-2.3, Q= 1.9, strongly nodulose-angular in side-view. Basidia (35-)
40-58 x 12.5-18Ilm, 4-spored, c1ampless. Lamella edge sterile. Cheilo­
cystidia (24-) 47-92 x (15-) 20-34 urn, rather variable in shape, nar­
rowly to broadly clavate, obpyriform to subglobose, sometimes, parti­
cularly near margin of pileus with conical appendix, towards margin of
pileus gradually passing into the setiform hairs of pileal surface, often
yellowish brown incrusted, especially in middle part, sometimes also
with brownish intracellular pigment. Pileipellis a transition between a
cutis and a trichoderm, made up of cylindrical to broadly clavate, up to
25 urn wide elements, intermixed with red, septate, thick-walled, seti­
form hairs, up to 1000 urn long and 10-20 urn wide at base, gradually
tapering towards acute apex. Stipitipellis a cutis of 8-12 urn wide,
thick-walled, brown-incrusted, cylindrical hyphae with long setiform Fig. 81. Entoloma strigosissimum.
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hairs similar to those found in pileipellis.Pigment red-brown, incrusting
all hyphae and terminal elements of pileipellis, stipitipellis, and pilei­
trarna. Clamp-connections absent.

HABITAT & DISTR. - Gregarious, usually terrestrial, in deciduous
forest on clayey, more or less calcareous soils, also found on rotten
wood and in a coastal dune-valley among Salix repens. Rare, wide­
spread in Europe and North America. June-Oct.

Entoloma strigosissimum is unique among all Entoloma species found
in Europe because of the red, setiform hairs on pileus and stipe. It is rare
in the Netherlands, but in some of the forest plantations in the new
polders (E.Flevoland) it may occur in thousands of specimens.

30. Entoloma dysthales (Peck) Sacc., Syll. Fung. 9: 83. 1891. - Fig.
82.

Agaricus dysthales Peck in Ann. Rep. N.Y. State Mus. 32: 28.1879;
Nolanea dysthales (Peck) Murrill, N.Amer. Fl. 10: 101. 1917; Rhodo­
phyllus dysthales (Peck) Romagn. in Bull. trimest. Soc. mycol. Fr. 53:
328. 1937; Leptonia dysthales (Peck) Konr. & M., Agaricales 2: 184.
1952; Pouzarella dysthales (Peck) Mazzer,Monogr. Stud. Gen. Pouza­
rella: 105. 1976. -Lnocybe bucknallii Mass. in Ann. Bot. 18:473. 1904;
Asterosporina bucknallii (Mass.) Rea, Brit. Basidiomyc.: 213. 1922.

MISAPPL. -Nolanea babingtonii sensu Dermis in Trans. Br. mycol.
Soc. 31: 206. 1948; Leptonia babingtonii sensu P.D.Orton in Trans. Br.
mycol. Soc. 43: 177. 1960.

SEL. DESCR. & FIGS. - R.Heim, Genre Inocybe: 360. 1931 (as I.
bucknalliiy; Mos. in Persoonia 7: 283. 1973; Mazzer, Monogr. Stud.
Gen. Pouzarella: 105, figs. 27, 31, 35, 53-57. 1976; Noordel. in Per­
soonia 10: 215-219, figs. 7-12.1979.

VERN. NAME. - Vloksteelsatijnzwam.

Pileus (2-) 6-18 mm, conico-carnpanulateor hemispherical, expanding
to conico-convex, rarely piano-convex and then with small papilla, with
straight margin, with undulating marginal zone with age, weakly hygro­
phanous, when moist blackish grey or sepia brown (Mu. 10 YR 3/1­
3/2), slightly paler at margin, translucentlystriate up to half of radius, on
drying slightly pallescent to grey-brown,centre remaining darker,when
young with silvery hyaline hairs which turn brown with age, later on
with fine, pointed squamules, at margin fringed and sometimesrimose,
sometimes entirely minutely squamulose. Lamellae, L =10-17,1=1-3,
distant to moderately crowded, narrowly adnate or emarginate, nar­
rowly segmentiform at first, then ventricose, sometimes transvenose,
dark grey to grey-brown, finally with pink tinge (7.5 YR 3/2, 4/2) with
flocculose, slightly paler edge. Stipe 12-48 x 0.3-2 mm, filiform to
cylindrical, sometimes slightly broadened at base, concolorous with
pileus (10 YR 3/2), longitudinally silvery-striate, sparsely to densely
flocculose to subsquamulose withpale to dark brown hairs, especially in
basal half; at base strigose with long, radiating, pale yellow-brown
hairs, solid or narrowly fistulose. Context thin in pileus, relatively firm,
concolorous with surface. Smell indistinct. Taste mild.

Spores (13.5-) 14.0-19.5 (-21.5) x (7.5-) 8.0-10.5 (-11.0) urn, Q =
(1.5-) 1.6-2.1, Q= 1.8, irregularly nodulose-angular in outline with
slightly thickened, brownish wall. Basidia 33-62 x 11-20urn, 4-spored,
clampless. Lamella edge sterile. Cheilocystidia (17-) 21-82(-90) x 8-21
urn, subglobose, obpyriform to narrowly or broadlyclavate, sometimes
in chains of 2-3 cells, with rounded or conical apex, rarely with
finger-like projection at apex, with brown, sometimes incrusted wall.
Pileipellis a transition between a cutis and a trichoderm, made up of
septate hairs, with elements 32-200 urn long, 10-35 urn wide at base,
9-12llm wide at apex. Stipitipellis a cutis of cylindrical, 4-17 urn wide,
hyphae, with at apex of stipe 10-2 septate, inflated to cylindrical hairs
with elements 20-55 x 10-33llm, in basal part with longer,multiseptate Fig. 82. Entoloma dysthales.
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hairs, often in bundles, and similar to hairs on pileus, with elements
25-70 (-110) urn long, 27.5-30 urn wide at base, 5-121lm wide at apex.
Pigment coarsely incrusting in all parts of pileipellis, pileitrama and
hymenophoral trama. Clamp-connections absent from all tissues.

HABITAT & DISTR. - In small groups, terrestrial in damp forests of
Alnus, and/or Fraxinus, once found in moist dune-meadow with Salix
rcpcns. Rare. Wide-spread, known to occur in Europe and l'{America.
June-Nov.

Entoloma dystha/es can be distinguished from the closely related spe­
cies E. dysthaloides and E.hirtum by its large spores with average length
exceeding 15 urn,

31. Entoloma dysthaloides Noordel. in Persoonia 10: 219. 1979. - Fig.
83.

MISAPPL. - No/anca dysthales sensu Nath.W in Acta Horti Goto­
burg. 16: 142. 1946; Rhodophyllus dysthales sensu O.v.Schulmann in
Karstenia 5: 31. 1960.

SEL. DESCR. & FIGS. - Mos. in Persoonia 7: 286-287, figs. 1a, 2c,
3c-2. 1973 (as Rhodophyllus spec.); Noordel. in Persoonia 10: 222-223,
figs. 13-20. 1979.

Pileus 3-15 (-20) mm, conico-campanulate, then expanding to conico­
convex, rarely piano-convex with small umbo, with straight margin, not
hygrophanous, when moist translucently striate up to half or three­
quarters of radius or not striate, dark brown or fuligineous (at centre Mu.
5 YR 2.5/2, at margin 10 YR 4/3), when young with radially arranged
silvery white or brownish fibrils, becoming concentrically squamulose
with minute, pointed squamules with brownish tips. Lamellae, L =
15-24, I =1 (-3), moderately crowded, adnate or ernarginate, narrowly
to broadly ventricose, brown to grey-brown, sometimes darker than
pileus (e.g. 7.5 YR 4/2), with pink tinge, with slightly eroded, concolor­
ous edge. Stipe 15-60 x 0.5-2 mm, cylindrical or filiform, sometimes
flexuose, concolorous with or slightly paler than pileus (e.g. 7.5 YR
4/2), longitudinally silvery striate, minutely flocculose with pale, then
brownish hairs, strigose at base with radiating, yellow to rusty brown
hairs, solid or fistulose. Context pale to dark brown, sometimes with
grey tinge, membranaceous in pileus, firm in stipe of large specimens.
Smell indistinct. Taste indistinct.

Spores 10.5-13.5 (-15.0) x 7.0-8.0 (-8.5) urn, Q= 1.4-1.8, Q= 1.6,
nodulose-angular with pronounced angles and pale brown walls. Basi­
dia 40-54 x 14-19Ilm, 4-spored, clampless. Lamella edge sterile, rarely
heterogeneous. Cheilocystidia 26-60 x 15-28 urn, narrowly to broadly
clavate, subcylindrical to obovate with rounded or attenuated, conical
apex, frequently with brown-coloured or incrusted wall. Pileipellis a
cutis with transitions to a trichoderm, made up of radially arranged,
repent or ascending, multiseptate hairs that are gradually tapering
towards the terminal elements, 25-110 urn long, 1O-361lmwide at base,
7-11 urn wide at apex. Stipitipellis a cutis of 4.5-10 urn wide hyphae
with scattered fascicules of up to 400 urn long, multiseptate hairs,
similar to those on pileus. Pigment coarsely incrusting the hyphae of
pileipellis, stipitipellis and trama of pileus, stipe, and lamellae. Clamp­
connections absent from all tissues.

HABITAT & DISTR. - Terrestrial, often in groups in moist, shadow­
rich places, particularly in swamp forests of A/nus. Not uncommon.
Wide-spread in Europe. June-Sept.

The distinctive characters of E. dysthaloides are the flocculose stipe
with multi-septate, incrusted hairs and the small spores. Entoloma
dysthales has much larger spores, and E. hirtum has non-incrusted,
differently shaped hairs on the stipe, and another ecology. Entoloma
romagnesii has smaller, less nodulose spores (see Noordcloos in Per­
soonia 10: 225. 1979).

SH

Fig. 83. Entoloma dysthaloides.

32. Entoloma hirtum (Velen.) Noordel. in Persoonia 10: 223.1979.­
Fig. 84.

No/anea hirta Velen. in Mykologia 6: 28. 1979; Pouzarella hirta
(Velen). Mazzer, Monogr. Stud. Gen. Pouzarella: 108. 1977. -No/anea
setulosa Velen., Novit. mycol.: 147. 1939; Pouzarclla sctu/osa (Velen.)
Mazzer, Monogr. Stud. Gen. Pouzarella: 108. 1976.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 223-225, figs.
21-26.1979.

Pileus 4-20 mm, conical, sometimes truncate, usually blunt or with
indistinct papilla, rarely with slight central depression, with involute,
then straight, sometimes crenulate margin, not hygrophanous, not or
faintly translucently striate at margin, ash grey with blackish centre,
sometimes with brown tinge, entirely fibrillose-squarnulose with
triangular squamules, which are erect at centre, adpressed towards
margin, dull. Lamellae, L = about 25, I = 1-3, moderately distant,
adnate-ernarginate, sometimes with slight decurrent tooth, often deeply
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emarginate to almost free, ventricose, dark grey-brown with pinkish
tinge, with subentire or fiocculose, concolorous or slightly paler edge.
Stipe 30-70 x 1-3 mm, cylindrical or slightly tapering downwards,
solid, then narrowly fistulose, concolorous with pileus or slightly paler,
with pale to brownish, arachnoid covering, glabrescent, strigose at base
with yellow-brown radiating hairs. Context membranaceous, concolor­
ous with surface, in thiek-fteshed specimens paler in inner parts. Smell
none. Taste none or bitter.

Spores (10.0-)11.0-15.0 (-15.5) x 7.0-8.0 (-9.0) urn, Q= 1.3-1.8, Q=
1.55, 6-8-angled in side-view, with pronounced angles. Basidia 34-46 x
10-15 (-20) urn, 4-spored, c1ampless. Lamella edge sterile or heteroge­
neous. Cheilocystidia 20-60(-75) x (9-)12-35Ilm, narrowly to broadly
clavate with rounded or conical apex, rarely subglobose or subcylin­
drical, with thin or slightly thickened, hyaline or brownish, often
incrusted walls. Pileipellis a cutis with transitions to a trichoderrn, made
up of repent to ascending, multiseptate, attenuated hairs, with elements
46-110 urn long, 11-20 urn wide at base, and 4-7 urn wide at apex.
Stipitipellis a cutis with scattered 0-2 septate, yellow-brown, not in­
crusted hairs up to 170 urn long, up to 161lm wide. Pigment slightly to
coarsely incrusting the hyphae of pileipellis, pileitrama, stipititrama and
hymenophoral trama. Clamp-connections absent from all tissues.

HABITAT & DISTR. - Solitary or in small groups, terrestrial in xero­
phytic grassland on calcareous loamy soils in shade of Prunus spinosa,
Juniperus communis, etc. Very rare (Gronsveld: Savelsbos). Wide­
spread in Europe but rare. June-Sept.

Entoloma hirtum is very rare in the Netherlands, and has been found
only once. The description is based on a Netherlands' collection and
supplemented by notes on Danish material (see Noordeloos in Per­
soonia 10: 224. 1979). Entoloma hirtum differs from E. dysthaloides
mainly in the type of stipe-covering and the pigmentation of hairs on the
stipe, and possibly also in the habitat. Entoloma pulvereum is much
larger, and has smaller, less angular spores.

33, Entoloma pulvereum Rea in Trans. Br. mycol. Soc. 2: 170 (' 1906')
1907. - Fig. 85.

Leptonia pulverea (Rea) P.D.Orlonin Trans. Br. mycol. Soc. 43: 178.
1960; Pouzarella pulverea (Rea) Mazzer, Monogr. Stud. Gen. Pouzarel­
la: 97. 1976.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 226-227, figs.
27-32. 1979; Rea in Trans. Br. mycol. Soc. 2: 170, pI. 14. ('1906')
1907.

Pileus 25 mm, conieo-convex with straight margin, not hygrophanous,
not translucently striate, pale grey-brown, densely covered with minute,
yellow-brown squamules often with erect tips. Lamellae, L =24, I =I,
distant, broadly adnate with small decurrent tooth, broadly ventricose,
strongly transvenose, intervenose, dark grey-brown with pinkish spore­
dust, slightly more yellowish brown towards flocculose edge. Stipe 95 x
2-3 mm, cylindrical, fiexuose, broadened towards base, greyish yellow,
silky shiny, densely punctate with reddish brown squamules, strigose at
base with radiating yellowish brown hairs, becoming reddish with age,
solid or fistulose, Context dark grey-brown. Smell none. Taste not
recorded.

Spores 10.0-12.5 (-13.0) x 7.0-8.0 (-8.5) urn, Q= 1.3-1.6, Q= 1.4,
6-8-angled in side-view with rather obtuse angles, hyaline. Basidia
40-67 x 12-15 urn, 4-, rarely also 2-spored, c1ampless. Lamella edge
sterile. Cheilocystidia (17-) 25-70 x 7.5-20 (-25) urn, subcylindrical to
broadly clavate with rounded or attenuate apex and yellowish-brown
incrusted walls. Pileipellis a transition between a cutis and a trichoderm,
made up of repent to ascending septate hyphae, gradually tapering

Fig. 84. Entoloma hirtum.

000

Fig. 85. Entoloma pulvereum.
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towards apex, elements 30-110 (-120) urn long and 14-33 urn wide at
base, 2.5-14 urn wide at apex. Stipitipellis a cutis of 5-1'+ urn wide
cylindrical hyphae with scattered tufts of 1-3(-5) septate hairs with
inflated cylindrical elements, 45-97(-125) x (10-)12-23 (-27) urn; ter­
minal elements usually clavate with rounded apex, with brown, often
slightly incrusted walls. Pigment coarsely incrusting the hyphae of
pileipellis and trama of pileus and lamellae. Clamp-connections ab­
sent.

HABITAT & DISTR. - Solitary or in small groups, terrestrial, in thick
layer of humus near Quercus. Very rare (Castricum: Geversduin;
Amsterdam: Amsterdamse bos). Rare in WEurope (Great Britain).
July-Oct.

Entoloma pulvcreum can be distinguished from other species of subgen.
Pouzarella by its relatively robust and pale coloured basidiocarps and
its thin-walled, obtusely angled spores.

Sect. VersatiIia (Romagn. ex Romagn.) Noordel.

Pileus micaceous to fibrillose or hirsute, never distinctly squamulose;
pileipellis with intracellular and incrusting pigment; cheilocystidia
lageniform.

3'+. Entoloma versatile (Fr. 4 Gillet) Mos., Rohrlinge-Blatterpilze, 4.
Aufi.: 208. 1978. - Fig. 86.

Agaricus versatilis Fr., Monogr, Hymenomyc. Sueciae 2: 297. 1863,
non A. versatilis Bertero & Mont., 1837; Nolanea versatilis Fr. 4 Gillet,
Hymenornycetes: 418. 1874; Rhodophyllus versatilis (Fr. 4 Gillet)
Quel., Enchir. Fung.: 63. 1886; Pouzarella versatilis (Fr. 4 Gillet)
Mazzer, Monogr, Stud. Gen. Pouzarella: 76. 1976. - Rhodophyllus
viridulus Herink in Ceska Mykol. 9: 6. 1955.

SEL. ICON. - Ryman & Holmasen, Svampar: 385. 1984.
SEL. DESCR. & FIGS. - Herink in Ceska Mykol. 9: 6-8. 1955 (as R.

viridulus); Noordel. in Persoonia 10: 230-234, figs. 41-46. 1979;
Reijnders in Fungus 14: 63-64. 1943; Romagn. in Rev. Mycol. 2: 87.
1937.

Pileus 15-30 mm, conical, then conico-campanulate, usually with papil­
la, rarely truncate, with involute margin, weakly hygrophanous, when
moist translucently striate at margin or not, olivaceous brown to oliva­
ceous grey, (Mu. 2.5 Y 4/4; 5 Y 3-4/2), slightly paler when dry, minutely
radially fibrillose with metallic sheen, finally with minute fibrillose
squamules at centre. Lamellae, L = about 30, I = 1-3, distant, narrowly
adnate to almost free, triangular, then ventricose, grey, then grey-brown,
finally with pink tinge (10 YR 4-5/2-4), with fiocculose, concolorous
edge. Stipe 25-50 x 2-3 mm, cylindrical, sometimes slightly broadened
at base, pale at apex, downwards darker to rather dark grey, sometimes
with olivaceous tinge, at base often with red tinges, entirely silvery­
fibrillose to flocculose, at base strigose with white or reddish radiating
hairs. Context brown-grey in pileus with olive-green tinge, grey-brown
in upper half of stipe, becoming darker downwards. Smell none or
sourish-spermatic. Taste not recorded.

Spores (9.0-) 9.5-11.5 (-12.5) x 7.0-8.0 (-9.0) urn, Q = 1.2-1.5, Q =
1.3-1.35, 6-8-angled in side-view. Basidia 35-50 x 11.5-13 (-15) urn,
4-spored, c1ampless. Lamella edge heterogeneous. Cheilocystidia (42-)
60-110 x 10.5-25 (-30) urn, narrowly to broadly lageniform with broad
basal part and long, tapering often submoniliform neck, colourless,
thin-walled, numerous, almost always mixed with basidia. Pileipellis a
transition between a cutis and a trichoderm, made up of radially ar­
ranged, cylindrical to inflated hyphae with up to 20 urn wide terminal
elements. Pigment pale, intracellular in pileipellis and incrusting the
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Fig. 86. Entoloma versatile.

hyphae of lower pileipellis and upper pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - Solitary or in small groups, terrestrial on bare
soil or in humus of deciduous forests on rich soils. Very rare (Stroe).
Widespread, known to occur in Europe and N.America. Aug.-Sept.

Entoloma versatile has been found in the Netherlands only once with
certainty (Reijnders in Fungus 14: 63-64. 1943). The description above
is based on several collections from Norway, Sweden, Great Britain,
Germany and France.

35. Entoloma arancosum (Quel.) Mos., Rohrlinge-Blatterpilze, 4.
Aufl.: 208.1978. - Fig. 87.

Nolanca araneosa Quel. in Bull. Soc. bot. Fr. 23: 327. (' 1876') 1877



ENTOLOMATACEAE (Noordeloos)

(Champ. Jura Vosges 4); Rhodophyllus araneosus (Quel.) Quel.,
Enchir. Fung.: 63. 1886; Pouzarellaarancosa (Quel.) Mazzer, Monogr.
Stud. Gen. Pouzarella: 100. 1976. - Agaricus[ulvostrigosus B. & Br. in
Ann. Mag. Nat. hist., ser. V, 1: 19. 1878 (Notic, Brit. Fungi 1650);
Leptonia fulvostrigosa (B. & Br.) P.D.Orlon in Trans. Br. mycol. Soc.
43: 177. 1960; Pouzarclla fulvostrigosa Mazzer, Monogr. Stud. Gen.
Pouzarella: 100. 1976; Entoloma fulvostrigosum (B. & Br.) Mos.,
Rohrlinge-Blatlerpilze, 4. Aufl.: 208. 1978; Entoloma araneosum f.
fulvostrigosum (B. & Br.) Noordel. in Persoonia 10: 236.1979.

SEL. DES CR. & FIGS. - Dossing in Friesia 6: 335-337, fig. 1. 1961;
Noordel. in Persoonia 10: 234-239, figs. 47-56.1979; D.Reid in Fung.
rar. le. col. 3: 21-23, fig. IOa-e, pI. 19C. 1968 (as L.fulvostrigosa).

KEy TO THE FORMAE

1. Stipe with grey hairs at base.
1. Stipe with red hairs at base.. . . . . . . . .

. . f. araneosum
f. fulvostrigosurn

pellis a cutis of cylindrical to inflated, up to 20 urn wide hyphae with
membranal incrusting pigment; spores heterodiametrical with basal
facet; large cheilocystidia often present; clamp-connections present in
hymenium; hymenophoral trama made up of long, inflated elements.

36. Entoloma excentricum Bres., Fungi trident. 1: 11. 1881. - Fig.
88.

Rhodophyllus excentricus (Bres.) KUhn. & Romagn., Fl. anal.
Champ. sup.: 198. 1953 (not valid, basionym not mentioned).

SEL. ICON. - Bres., leonogr. mycol. 12: pI. 556. 1929; Cetto, Funghi
Vero 1: pI. 98. 1975; Konr. & M., le. sel. Fung. 2: pI. 191. 1929; Ryman
& Holmasen, Svampar: 376. 1984.

SEL. DES CR. & FIGS. - Einh. in Ber. bayer, bot. Ges. 41: 103, fig. 18,
21,23, pI. 9c. 1969; Konr. in Bull. trimest. Soc. mycol. Fr. 43: 174-176.
1927; Noordel. in Persoonia 11: 252-254, fig. 51. 1981.

Pileus 7-35 mm, conico-campanulate, sometimes truncate, only slightly
expanding with age, finally usually with papilla, with straight margin,
with slightly undulating, often sulcate, margin when old, not hygropha­
nous, not or very obscurely translucently striate at margin only, mouse­
grey sometimes with brown tinge, densely covered in radially arranged
silvery-white or grey fibrils, when young flocculose at margin, with
grey veil. Lamellae, L = 20-35, 1= 1-3, moderately distant, ventricose,
up to 5 mm broad, sometimes thickened, occasionally transvenose, pale
grey, then pinkish grey with brown tinge, with entire or flocculose,
concolorous edge. Stipe 25-70 x 1-5 mm, cylindrical usually broadened
at base, sometimes flexuose, grey to grey-brown, paler than pileus,
rarely tinged red at base, white pruinose or flocculose at apex, down­
wards covered with silvery fibrils, at base with grey (f. araneosum) or
red (f. fulvostrigosumi radiating hairs. Context concolorous with sur­
face in pileus and stipe, relatively firm. Smell faint, farinaceous or more
or less nauseating like lightgas. Taste not recorded.

Spores (9.5-) 10.0-14.0 (-15.0) x 7.0-8.0 (-9.0) urn, Q =1.4-1.8, Q=
1.5, 6-8-angled in side-view, relatively thin-walled, pale. Basidia 38-60
x 10-16 urn, 4-spored, clampless. Lamella edge sterile or heteroge­
neous. Cheilocystidia 45-75 (-100) x 10-30 urn, lageniform with rather
broad base and long, tapering, moniliform or subcapitate neck (2.5-5.5
urn) colourless or slightly brown-incrusted. Pileipellis a transition be­
tween a cutis and a trichoderm, made up of up to 400 urn long, repent
and/or ascending hairs with cylindrical or inflated terminal elements,
65-250 x (8-) 13-27 urn, with slightly thickened, refractive apex.
Stipitipellis a differentiated cutis of 5.5-1411m wide cylindrical hyphae
with reflexed cylindrical to clavate, up to 20 urn wide terminal elements,
with colourless or pale yellow-brown, not incrusted walls. Pigment
grey-brown, intracellular in pileipellis, incrusting in pileipellis and
tram a of pileus and lamellae. Clamp-connections absent.

HABITAT & DISTR. - Terrestrial, solitary or in small groups in
deciduous forest on rich soil. Not uncommon. May-Sept.

Entoloma araneosum resembles a grey species of lnocybe, but is easily
recognized as a species of Entoloma because ofthe pink, angular spores,
and the large lageniform cystidia. Entoloma versatile comes very close
but differs in having distinct olivaceous tinges.

The Netherlands' collections of E. araneoswn all belong to f. araneo­
sum with greyish hairs at base of stipe.

Subgen. ALLOCYBE Noordel.

SEL. LIT. - Noordel. in Persoonia 11: 251-256. 1981.

Basidiocarps tricholomatoid; pileus not hygrophanous, not striate; pilei-

Pileus 23-57 mm, convex, then pIano-convex, usually with applanate,
rarely subumbonate centre, with involute margin, not hygrophanous,
not translucently striate, very pale brown or leather brown (Mu. 10 YR
7/3), glabrous or subtomentose with micaceous patches. Lamellae, L =
about 50, 1 = 1-5, crowded, adnate-emarginate, segmentiform, rarely
ventricose, pale pink with brown tinge when old, with irregular to
flocculose, concolorous or brown edge. Stipe 30-80 x 4-8 mm, cylin­
drical or slightly tapering towards base, sometimes twisted, whitish
with brown or yellowish tinges, fibrillose to costate lengthwise, at base
white tomentose, solid or narrowly fistulose. Context white, sometimes
with brown tinge. Smell weak, rarely more or less farinaceous. Taste
unpleasant, subfarinaceous.

Spores (10.0-)11.0-12.5(-14.0) x 7.0-8.5(-9.5) urn, Q=1.25-1.7, Q
= 1.5, irregularly 5-7-angled in side-view. Basidia 35-60 x 11-18 urn,
4-spored, clamped. Lamella edge heterogeneous. Cheilocystidia 50-90
(-108) x 10-25Ilm, broadly fusiform to lageniform with broad base and
long, protruding neck, sometimes with brown granular intracellular
pigment, abundant, mixed with basidia. Pileipellis a (ixo)cutis with
transitions to a (ixo)trichoderm made up ofradially arranged cylindrical
hyphae, up to 10 urn wide, with cylindrical to clavate terminal up to 20
urn wide elements with easily disintegrating walls. Pigment
membranal, rarely slightly incrusting in pileipellis and pileitrama,
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Fig. 87. Entoloma araneosum.
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Fig. 88. Entolorna excentricum.

Fig. 89. Entolorna hirtipes.

Clamp-connections present in hyrnenium, rare in other tissues.
HABITAT & D1STR. - Solitary or in small groups, terrestrial, in

grassland. Very rare. Once found in coastal dunes in the Netherlands
(Voorne). Widespread all over Europe, probably more common in dry
steppe in central and eastern Europe. Aug-Sept.

The non-hygrophanous pileus, pale colours and large cheilocystidia are
distinctive for E. excentricum.

The description is based also on material from Sweden, Belgium,
France and Germany.

Subgen. NOLANEA (Fr.) Noordel.

SEL. LIT. - Noordel. in Persoonia 10: 427 -534. 1980.

Habit mycenoid, rarely tricholomatoid or collybioid; pileus generally
hygrophanous; spores isodiametrical to heterodiametrical with dihedral
base or basal facet; hymenophoral tram a and pileitrama made up of
long, cylindrical to inflated elements 200-450 x 5-30 urn; pileipelJis
typically a cutis, rarely with transitions to a trichoderm; pigment intra­
cellular and/or incrusting; clamps-connections present or absent.

Sect. Nolanea Larg.

Pigment incrusting, sometimes accompanied by a pale, diffuse intracel­
lular pigment in pileipellis; cheilocystidia present, cylindrico-clavate;
spores heterodiametrical with basal facet; clamp-connections present.

37. Entoloma hirtipes (Schum.: Fr.) Mos., Rohrlinge-Blatterpilze, 4.
Aufl.: 206. 1978. - Fig. 89.

Agaricus hirtipes Schum., Enum. Plant. 2: 272. 1803; Agaricus
hirtipes Schum.: Fr., SYSl. mycol. 1: 206. 1821; Nolanea hirtipes
(Schum.: Fr.) Kumm., Fiihr. Pilzk.: 95. 1871; Rhodophyllus hirtipes
(Schum.: Fr.) Quel., Enchir. Fung.: 64. 1886. - Agaricus acceptandus
Britz. in Ber. naturw. Ver. Schwaben, Augsburg 26: 140. 1881; Nolanea
acceptanda (Britz.) Sacc., Syll. Fung. 5: 724. 1887.

MISAPPL. - Rhodophyllus rnarnrnosus sensu Kiihn. & Romagn., Fl.
anal. Champ. sup.: 188. 1953.

SEL.ICON.- Cetto, Funghi Vero 1: pI. 100. 1975; Konr. & M., le. sel.
Fung. 2: pI. 177. 1930; Ll.ange, FI. agar. dan. 2: pI. 78G. 1937.

SEL. DESCR. & FIGS. - Konr. in Bull. trimest, Soc. mycol. Fr. 45:
47-49. 1929; Noordel. in Persoonia 10: 438-442. 1980; P.D.Orton in
Trans. Br. mycol. Soc. 43: 329. 1960; Trimb. in Doe. mycol. 8(29):
39-41. 1978.

VERN. NAME. - Vissige satijnzwam.

Pileus 30-70 mm, acutely conical, then expanding to conico-convex.
campanulate or hemispherical with involute then deflexed or straight
margin, with or without small papilla, hygrophanous, when moist dark
sepia or reddish brown (Mu. 10 YR 3/2; 7.5 YR 3/2), slightly paler
towards margin (7.5 YR 5/2-6), translucently striate up to half the
radius, pallescent on drying to grey-brown (10 YR 4/2, margin 7/3),
glabrous, innately radially fibrillose. Lamellae, L =25-35, I = 1-5,
moderately distant, adnate to emarginate, broadly ventricose up to 7 mm
broad, pale, then fairly dark brown-pink (10 YR 7-8/3 then 7.5 YR 7-8/4
finally 5 YR 5/4) with eroded, concolorous edge. Stipe 90-160 x 3-7
(-10) mm, cylindrical, usually gradually broadened towards base,
yellow-brown to sepia with paler apex (10 YR 4/2-3, apex 7-6/3-2),
innately silvery striate, often twisted, pruinose at apex. downwards
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glabrous, tomentose at base. Context thin, concolorous with surface in
cortex, inner parts pale. Smell strongly farinaceous. Taste farinaceous­
rancid.

Spores 10.5-13.5 (-14.5) x 8.0-9.0 (-9.5) um, Q = (1.25-) 1.3-1.5
(-1.6), Q= 1.4, 5-7-angled in side-view. Basidia 30-50 x 9-14 urn,
4-spored, clamped. Lamella edge sterile or heterogeneous. Cheilocysti­
dia 35-70 x 5.5-15 urn, subcylindrica1 to lageniform with rounded to
capitate apex, abundant, sometimes mixed with basidia. Pileipellis a
cutis of 4-11 urn wide, cylindrical hyphae. Pigment incrusting in
pileipellis and the narrow hyphae of pileitrama, sometimes in addition
intracellular. Clamp-connections present in hymenium.

HABITAT & DlSTR. - Solitary, rarely in small groups, in humus and
litter of coniferous or deciduous forest in the coastal dunes, late in the
autumn. Very rare (Overveen; IJmuiden; Castricum; Warmond). In the
montane and boreal regions of Europe usually in coniferous forest in
spring. Wide-spread.

The Netherlands' collections are morphologically perfectly identical
with the vernal forms from central Europe. There is, however, a striking
difference in habitat and periodicity.

apex, downwards slightly to distinctly silvery striate, sordid white
tomentose at base. Context brittle, concolorous with surface. Smell
strongly farinaceous to rancid or reminiscent of putty. Taste nasty
rancid- farinaceous.

Spores 9.5-11.0 x 8.0-9.5 urn, Q =1.2-1.4, Q=1.3, 6-7-angled in
side-view. Basidia 30-45 x 8-12Ilm, 4-spored, clamped. Lamella-edge
heterogeneous or sterile. Cheilocystidia 25-55 x 2.5-8 urn, cylindrical
to sublageniform, often with rounded, subcapitate rarely attenuate apex.
Pileipellis a cutis of 2.5-8 urn wide, cylindrical hyphae. Pigment
incrusting in pileipellis and upper pileitrama, in addition intracellular in
pileipellis. Clamp-connections present in hymenium.

HABITAT & DISTR. - Solitary or in small groups in semi-natural or
short-grazed, not manured grassland on acid, sandy soil. Very rare, in
the Netherlands only known from the old coastal dunes (Castricum;
Goeree; Schouwen). Also known from France. Sepr.-Oct.

Entoloma kuehnerianum differs from E. hirtipes in habit, colour of
pileus and lamellae, smaller spores, and habitat and therefore is consid­
ered now a species in its own right; this is contrary to our earlier opinion
(Noordeloos, 1980). Entoloma hebes has narrower spores and occurs in
humus-rich forests.
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39. Entoloma hebes (Romagn.) Trimbach in Docum. mycoI. 11(44):
6-7. 1981. - Fig. 91.

Rhodophyllus hebes Romagn. in Rev.MycoI. 19: 4.1954. (CompI. Fl.
anal. 1). - Rhodophyllus mammosus var. obsoletus Romagn. in Rev.
MycoI. 19: 7. 1954 (Compl. Fl. anal. 1). - Nolanea tenuipes P.D.Orton
in Trans. Br. mycoI. Soc. 43: 334. 1960, non Entoloma tenuipes Murrill
1917. - Entoloma leptopus Noordel. in Persoonia 10: 442. 1980.

MISAPPL. - Rhodophyllus mammosus var, tenuis sensu Ktihn. &
Romagn., Fl. anal. Champ. sup.: 188. 1953; Entoloma mammosum
sensu Mos., Rohrlinge-Blatterpilze, 4. Auft.: 206. 1978.

SEL. ICON. - Dahncke & Dahncke, 700 Pilze: 261. 1979 (as E.
mammosum).

38. Entoloma kuehnerianum Noordel. in Persoonia 12: 461. 1985. ­
Fig. 90.

Rhodophyllus mammosus var. sericoides Ktihner in Ktihn. & Ro­
magn. in Rev. Mycol. 19: 10. 1954 (Compl. Fl. anal. 1); Entoloma
hirtipes var. sericoides (Ktihner) Noordel. in Persoonia 10: 442. 1980.

SEL. DESCR. & FIGS. - Ktihner in KUhn. & Romagn. in Rev. Mycol.
19: 10-12, figs. 1,2.1954 (as R. mammosus var. sericoidesy; Noordel. in
Persoonia 10: 442, fig. 2. 1981 (as E. hirtipes var. sericoidesi.

Pileus 15-40 mm, conical, then conico-convex, finally expanded with or
without umbo, with involute then deftexed margin, strongly hygropha­
nous, when moist dark reddish brown (Mu. 7.5 YR 2/2, 5 YR 2/2)
slightly paler at margin, translucently striated up to one-third of radius,
pallescent on drying to grey-brown, glabrous. Lamellae, L =20-25, I =
1-5, moderately distant, adnate to deeply emarginate, pale grey, then
moderately dark grey-brown with pink tinge, paler towards eroded
edge. Stipe 25-45 x (1.5-) 2-4 mm, cylindrical, grey-brown, pruinose at

OQuQ

Fig. 90. Entoloma kuehnerianum. Fig. 91. Entoloma hebes.
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SEL. DESCR. - Arnolds, Ecol. Coenol. Macrofungi Grassl. Heathl.
Drenthe, Netherlands 3: 334-335 (' 1982') 1983; Noordel. in Persoonia
10: 442-444, fig. 3. 1981 (as E. leptopus); Trimb. in Docum. mycol.
11(44): 6-7, fig. 3. 1981.

VERN. NAME. - Dunsteelsatijnzwam.

Pileus 9-40 (-45) mm, conico-convex, campanulate or hemispherical,
then expanding to piano-convex, usually with distinct papilla, with
slightly involute margin when young, then straight, often splitting with
age or crenate, strongly hygrophanous, when moist yellow-brown,
grey-brown, reddish brown (Mu. 10 YR 6-3/2-3 rarely 2/2; 7.5 YR 5/4,
4/2, 3/2) towards margin and between striae distinctly paler (10 YR
6-7/3-4; 7.5 YR 7/4, 6/4) translucently striate up to centre, strongly
pallescent on drying to yellowish brown or grey-isabella (10 YR 7/2,
8/3-4), smooth, strongly radially fibrillose, shiny when dry. Lamellae,
L =20-30, I = 1-5 (-7), moderately crowded, almost free or adnate­
ernarginate, ventricose, pale (brown) then pink finally brownish pink
(10 YR 8/3; 7.5 YR 6-8/3-4 to 6/6), with almost entire, concolorous
edge. Stipe 20-85 (-110) x 1-3 (-5) mm, cylindrical, rigid, usually
slightly broadened towards base, solid then fistulose, pale (reddish)
brown or grey-brown, paler than pileus (10 YR 5-7/3-4, 5/6-8; 7.5 YR
5/4), darker at base (10 YR 3/2; 7.5 YR 3/2), pruinose-flocculose at
apex, downwards sparsely to abundantly fibrillose-striate, never abso­
lutely glabrous, sometimes twisted, white tomentose at base. Context
thin, rather brittle in pileus, more firm in stipe, concolorous with
surface, pale in inner part of stipe. Smell usually strongly farinaceous­
rancid, like cucumber, rarely weak or absent. Taste strongly
farinaceous-rancid, rarely indistinct.

Spores (8.0-) 8.5-12.0 (-14.0) x (5.0-) 6.0-7.5 (-8.0) urn, Q = 1.2­
1.8, Q = 1.45, heterodiametrical, 7-8-angled in side-view. Basidia
24-40 x 7.5-13 urn, 4-spored, rarely also 2-spored, clamped. Lamella
edge sterile or heterogeneous. Cheilocystidia 25-55 x 4-10 urn, cylin­
drical and capitate to clavate, usually with rounded, rarely attenuate
apex. Pileipellis a cutis made up of radially arranged, cylindrical hy­
phae, 3-9.5 (-13) urn wide; subpellis usually well-developed, made up
of inflated elements, 32-80 x 11.5-32 urn, Pigment incrusting the
hyphae of pileipellis and pileitrarna, in addition often pale brown,
intracellular in subpellis and upper pileitrama. Clamp-connections
abundant in hyrnenium, rare in other tissues.

HABITAT & DISTR. - In groups, terrestrial on damp, humus-rich soil
in frondose forests, particularly in Fraxinus and Alnus woods (Alno­
Padion and Ulmion carpinifoliae associations), rarely in mossy grass­
land (Festuco-Thymetum). Fairly common. Widespread and common in
Wand N.Europe in similar habitats. June-Nov.

Entoloma hebes is easy to recognize in the field by its rather slender
basidiocarps, conical, shiny pileus, slender, brittle, silvery striate stipe,
and farinaceous smell. Microscopically the slender, heterodiametrical
spores and the cheilocystidia are distinctive. Entoloma hirtipes differs
in having considerably larger and broader spores, and darker colours.

Sect. Staurospora (Larg. & Thiers) Noordel.

Spores cuboid or cruciform-stellate; pigment membranal, incrusting
and/or intracellular.

40. Entoloma conferendum (BriIZ.) Noordel. in Persoonia 10: 446.
1980. - Fig. 92.

Agaricus conferendus Britz. in Ber. naturw. Ver. Schwaben, Augs­
burg 26: 140. 1881; Nolanea conferenda (Britz.) Sacc., Syll. Fung. 5:
723. 1887. - Nolanea staurospora Bres., Fungi trident. I: 18. 1882;

Rhodophyllus staurosporus (Bres.) lLange, Fl. agar. dan. 2: 99. 1937'
Entoloma staurosporum (Bres.) Horak in Sydowia 28: 222. (' 1974n5')
1976. - Rhodophyllus rickenii Romagn. in Bull. trimest. Soc. mycol. Fr.
48: 320. 1932; Rhodophyllus staurosporus subsp. rickenii (Romagn.)
Romagn. in Rev. Mycol. 2: 86. 1937; Nolanea rickenii (Romagn.) Konr,
& M., Agaricales 1: 264. 1948; Rhodophyllus staurosporus var. rickent;
(Romagn.) Kuhn, & Romagn., Fl. anal. Champ. sup.: 187. 1953 (not
valid, basionym not mentioned). - Rhodophyllus rickenii var. obscurior
Romagn. in Bull. trimest. Soc. mycol. Fr. 48: 320. 1932; Rhodophyllus
staurosporus var. obscurior (Romagn.) Romagn. in Rev. Mycol. 2: 86.
1937. - Rhodophyllus rickenii var. subrugosus Romagn. in Bull. tri­
mest. Soc. mycol. Fr. 48: 321. 1932; Rhodophyllus staurosporus var,
subrugosus (Romagn.) Romagn. in Rev. Myco1. 2: 86. 1937; - Rhodo­
phyllus staurosporus var. typicus Ktihn. & Romagn., Fl. ana1. Champ.
sup.: 187. 1953 (not valid, inadmissible epithet). -Rhodophyllus stau­
rosporus var. platyphyllus Romagn. & Favre in Rev. Myco1. 3: 77.
1938.

VERN.NAME. - Sterspoorsatijnzwam.

KEY TOTHE VARIETIES
1. On the ground; pileus 20-50 mm; stipe 25-80 x 2-6.5 mm.

var. conferendum
1. On wood; pileus 10-15 mm; stipe 20-50 x 1-1.5 mm.

var. pusiJIum

var. conferendum
SEL. ICON. - Bres., leonogr. mycol. 12: pI. 584.1929 (as N. stauro­

spora); Cetto, Funghi Vero 2: p1.533.1976 (asN. staurospora); Konr. &
M., le. se1.Fung. 2: p1. 178, fig. 1. 1930 (as N. staurospora); lLange, Fl.
agar. dan. 2: p1.77A. 1937 (as R. staurosporus); R.Phillips, Mushr. other
Fungi: 118. 1981 (as N. staurospora).

SEL. DESCR. & FIGS. - Horak in Sydowia 28: 222. 1976 (as E.
staurosporumy; Noorde1. in Persoonia 10: 446, fig. 4. 1980.

Pileus 23-50 mm, conical or hemispherical, then conico-carnpanulate to
conico-convex slightly expanding to convex rarely plane-convex with
weak papilla or not, rarely with acute papilla, sometimes truncate, with
slightly involute margin when young, later on straight, sometimes
splitting with age, strongly hygrophanous, when moist deeply translu-
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Fig. 92. Entoloma conferendum.
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Fig. 93. Entoloma rhombisporum.
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Pileus 20-35 mm, truncate-conical or conico-campanulate with blunt,
rarely depressed centre with papilla,later on expanding to campanulate­
convex or applanate, then with broad papilla, with straight margin,
strongly hygrophanous, when moist dark yellowish brown (Mu. 10 YR
4/4,4/6) at centre and on striae, between striae and at margin paler (10
YR 5/4), translucently striate up to three-quarters of radius, pallescent
on drying to pale yellowish brown (2.5 Y 6/4, 7/4), in centre remaining
slightly darker, glabrous when moist, becoming radially fibrillose on
drying, shiny. Lamellae, L = 20-25, I = 3-5, distant, almost free,
triangular, then ventricose, pink with yellow tinge (10 YR 7/6,6/6; 7.5
YR 7/6,6/6), slightly paJlescent on drying, sometimes transvenose, with
entire concolorous edge. Stipe 30-60 x 2-4 mm, cylindrical, sometimes
broadened at base, yellow to yellow-brown, with apex, sometimes also

41. Entoloma rhombisporum (Kiihn. & Bours.) Horak in Sydowia 28:
228. ('1974-1975') 1976. - Fig. 93.

Leptonia rhombispora Kiihn. & Bours. in Bull. trimest. Soc. mycol.
Fr. 45: 276. 1929; Rhodophyl/us rhombisporus (Ktihn. & Bours.) Ro­
magn., Rhodoph. Madagascar: 36. 1941.

SEL. DESCR. & FIGS. - J.Favre, Assoc. fong. Hauts-Marais: 53-54, fig.
16.1948; Noordel. in Persoonia 10: 451-453, fig. 6.1980.

broadness of lamellae and colour to distinguish varieties or forms; var,
pusillum, however, has a very aberrant ecology and always very slender
basidiocarps.

Entoloma conferendum is a common fungus that has a very wide
ecological range, as it occurs in various habitats. However, it seems to
prefer neutral and acidulous soils above calcareous habitats, at least in
the lowlands in WEurope. It is no surprise therefore that the species is
rather variable, and many taxa have been described in the past on
account of morphological variation. 1do not attach much value to smell,

var. pusillum (Velen.) Noordel. in Persoonia 10: 450. 1980.
Nolanea pusilla Velen., Ceske Houby: 626. 1921; Rhodophyl/us

pusil/us (Velen.) Romagn. in Bull. trimest. Soc. mycol. Fr. 53: 332.
1937; Entoloma staurosporum var. pusil/um (Velen.) Noordel. in Per­
soonia 10: 252. 1979. - Rhodophyl/us xylophilus J.Lange in Dansk bot.
Ark. 2(11): 35. 1921; Nolanea xylophila (J.Lange) P.D.Orton in Trans.
Br. mycol. Soc. 43: 179. 1960.

SEL. ICON. - J.Lange, A. agar. dan. 2: pI. 77E. 1937 (as R. xylo­
philus).

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 450, fig. 5. 1980.

CHARACTERISTICS. - Pileus 10-15 mm, convex to applanate, usually
slightly depressed or with minute papilla at centre, yellow-brown or
reddish brown, hygrophanous, translucently striate; lamellae distant,
free, white, then pink with concolorous edge; stipe 20-50 x 1-1.5 mm,
cylindrical, pale yellow, glabrous, silvery striate; smell and taste none or
farinaceous; spores (8.0-) 9.0-12.0 (-12.5) x 7.0-10.5 (-11.0) urn, Q =
1.0-1.5, Q= 1.2, cruciform-stellate.

HABITAT & DISTR. - On rotten wood (Betula, Alnus, Corylus, Fagus)
in forest. Very rare (Roden: Mensingerbos; Bergen N.H.). Known from
Denmark, Great Britain and France, but apparently rare.

cently striate often up to centre, dark grey-brown, sepia, horn-brown or
reddish brown, often very dark at centre and paler towards margin
(centre Mu. 10 YR 2-3/2-4; 7.5 YR 3/2; 5 YR 2/2, 3/2, 4/2, towards
margin 10 YR 5/4, 6/4, 6/3; 7.5 YR 5/2, 4/2; 5 YR 5/4, 5/6 outermost
margin 10 YR 7/4; 7.5 YR 7/4) strongly pallescent on drying to greyish
brown or ochraceous-greyish, centre long staying darker (centre 10 YR
5/2, 5/3, 5/4; 2.5 Y 5/4, rest 10 YR 6/3, 7/3, 8/3) strongly shiny, at centre
often almost villose with aeriferous fibrils or subsquamulose, towards
margin sometimes radially rugulose. Lamellae, L =20-50, I =1-3-5
(-7), rather crowded, (almost) free, moderately to broadly ventricose up
to 10 mm broad, pale then pink often with grey or grey-brown tinge,
becoming reddish brown with age (7.5 YR 7/4, 6/4; 5 YR 7/6,7/4,6/4,
6/6) with entire or dentate, concolorous edge. Stipe 25-80 x 2-6.5 mm,
cylindrical, or compressed with longitudinal groove, with slightly to
distinctly broadened base (up to 12 mm wide) or not, strongly silvery­
fibrillose striate on brown to greyish brown or yellowish brown
background (upper part 2.5 Y 7/6 or 7/2, lower part 10 YR 4/2,3/2,5/4
or 2.5 Y 4/4), often twisted, sometimes minutely pruinose at apex, at
base usually white tomentose, solid then fistulose. Context concolorous
with surface in cortex, inner part paler, very brittle. Smell none or
farinaceous. Taste none or strongly rancid-farinaceous, disagreeable.

Spores 8.0-13.0 (-14.0) x (7.0-)7.5-11.5 (-13.0) urn,Q= 1.0-1.6, Q
= 1.3, rather variable in shape from almost cuboid to cruciform-stellate,
often with distorted or twisted longitudinal axis, also with transitions to
a heterodiametrical 5-6-angled type. Basidia 25-40 x 10-16.5 urn,
4-spored, clampless. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of radially arranged 6-12 (-14) um wide cylindrical hyphae, at
centre often transitions to a trichoderm. Pigment brown, intracellular in
pileipellis. Clamp-connections absent.

HABITAT & DISTR. - Solitary or in small groups, terrestrial, on grass
litter, among Sphagnum, in grasslands, peat-bogs, and forests, with a
preference for neutral or acidulous soils. Very common. Wide-spread
and common throughout Europe, both in the lowlands and the montane
areas. Probably less common in (sub-)alpine habitats. May-Dec.
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Fig. 94. Entoloma papillatum.

Sect. Papillata (Romagn.) Noordel.

Pigment incrusting at least the narrowest hyphae of pileipellis and upper
pileitrama, sometimes also intracellular pigment present; spores iso- or
heterodiametrical; cystidia usually absent.

43. Entoloma clandestinum (Fr.: Fr.) Noordel. in Persoonia 10: 456.
1980. - Fig. 95.

Agaricus clandestinus Fr.: Fr., Syst. mycol, 1: 206.1821; Nolanea
clandestina (Fr.: Fr.) Kumm., FOhr. Pilzk.: 95. 1871; Rhodophyllus
clandestinus (Fr.: Fr.) Quel., Enchir. Fung.: 64: 1886.

Exct., - Nolanea clandestina sensu Bres., leonogr. mycol. 12: pI.
585, fig. 2. 1929; sensu Konr. & M., le. sel. Fung. 2: pI. 178, fig. 2. 1930
(= E. papillatum).

SEL. ICON. - Arnolds & NoordeI. in Fung. rar. le. col. 12: pI. 91e.
1981; Ll.ange, Fl. agar. dan. 2: pI. 78C. 1937.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 456-458, fig. 7.
1980.

Pileus 6-35 mm, acutely conical to conico-campanulate or hemispher­
ical, expanding to conico-convex, finally convex, usually with well
delimitated conical papilla, with slightly involute margin when young,
strongly hygrophanous, when moist fairly dark sepia, reddish brown or
blackish brown (Mu. 10 YR 2-3/2-3, 4/4; 7.5 YR 3/2, 4/4; 5 YR 3/2; 2.5
YR 3/2) not or only slightly paler towards margin (10 YR 5/4, 6/4; 7.5
YR 4/4; 5 YR 5/4; 5/6) translucently striate up to two-thirds of radius,
pallescent on drying to (pale) sepia brown (7.5 YR 4/4, 4/2, 6/4 at
centre, rest 10 YR 5-7/3-4, 7/6) smooth, shiny, rarely minutely radially
rugulose. Lamellae, L =15-24, I =(1-) 3-7 (-9), moderately distant, thin,
emarginate to almost free, rarely adnate, triangular to broadly ven­
tricose, pale grey to white when young then greyish pink finally brown­
ish pink (young 10 YR 8/3, 7/3 then 4/4; 7.5 YR 6/4, 5/4,4/4, 4/2; 5 YR
7/3, 6/3, 5/3, 5/2, 4/3) with entire or slightly eroded, concolorous or
slightly paler edge. Stipe 20-50 x 1-3 mm, cylindrical usually slightly
broadened towards base, sepia with paler apex often without reddish
tinges (2.5 Y 7/6, 7/4; 10 YR 4-6/2-4; 7.5 YR 3/2), pruinose to
flocculose at apex, downwards minutely silky striate, white tomentose
at base. Context thin, concolorous with surface, paler in inner part of
stipe. Smell weakly to strongly farinaceous, rarely absent. Taste farina­
ceous.

Spores 9.0-11.5 (-13.5) x 7.0-8.0 (-8.5) urn, Q = 1.1-1.6, Q= 1.3,
6-9-angled in side-view. Basidia 30-50 x 8-14 urn, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a cutis of narrow
cylindrical hyphae, 4-9 (-12) urn wide; subpellis not or weakly develop­
ed, then made up of short, inflated elements, 60-100 x 12-30 urn,
Pigment minutely to coarsely incrusting the hyphae of pileipellis,
pileitrama and hymenophoral trama. Clamp-connections present in
hyrnenium, elsewhere rare.

Ho\BITAT & DISTR. -In small groups in poorly rnanured, extensively
grazed grassland usually with well-developed moss-layer, on dry, basic
to acid soil. Common and widespread in the temperate, boreal and
subalpine regions of Europe. May-Nov.

Pileus 6-30 mm, conical or hemispherical, then slightly expanding to
conico-convex finally convex with or without small papilla, with mar­
gin involute when young then straight, hygrophanous, when moist very
dark blackish brown often with reddish tinge (Mu. 2.5 YR 2.5/2; 5 YR

Entoloma papillatum is well characterised by its conical pileus, often
with pronounced papilla, dark colour, large spores and usually pro­
nounced farinaceous smell. Entoloma clandestinum differs in having
darker, thiekish lamellae, slightly smaller spores and in absence of
smell.

(as N. clandestina); Konr. & M., le. sel. Fung. 2: pI. 180, fig. 2. 1932'
Ll.ange, FI. agar. dan. 2: pI. 78D. 1937. '

SEL. DESCR. & FIGS. - Noordel, in Persoonia 10: 454-456, fig. 8.
1980.

base, distinctly paler, (10 YR 5/4, 6/4; 2.5 Y 5/4, apex and base 2.5 Y
6/4, 7/4 or entire stipe 5 Y 6/4), glabrous, shiny, almost polished, solid
then narrowly fistulose. Context slightly paler than surface, subcartila­
gineous in stipe, brittle in pileus. Smell absent or faintly fruity, distinctly
farinaceous when cut. Taste farinaceous.

Spores 8.0-10.5 x (7.0-) 7.5-10.5 prn, Q= 1.0-1.2, Q= 1.1, cuboid,
rarely 5-angled in side-view. Basidia 35-52 x 10-17 urn, 4-spored,
clamped. Lamella edge sterile, rarely heterogeneous. Cheilocystidia
lageniform to tibiiform, 40-70 urn long, with 10-21 urn wide, rather
swollen base and 3.5-8 urn wide tapering moniliform or capitate neck.
Pileipellis a thin cutis of radially arranged, 2-8 urn wide cylindrical
hyphae, with or without well-developed subpellis of inflated elements,
70-120 x 10-32 um, Pigment minutely incrusting the hyphae of pileipel­
lis and in addition pale brown intracellular, especially in subpellis.
Clamp-connections numerous in hymenium, rare elsewhere.

HABITAT & DISTR. - Solitary or in small groups in moist-dune valley
among moss (Sphagnum) with Salii repens and Menyanthes trifoliata.
Very rare (Callantsoog: Zwanenwater; Texel). Widespread but rare in N.
and WEurope in Sphagnum bogs or moist grassland (hayfields). May­
Nov.
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42. Entoloma papillatum (Bres.) Dermis in Bull. trimest. Soc. rnycol.
Fr. 69: 162. 1953. - Fig. 94.

Nolanea papillata Bres., Fungi trident. 1: 75. 1887; Rhodophyllus
papillatus (Bres.) lLange, Fl. agar. dan. 2: 101. 1937; Nolanea mam­
mosa subsp. pap illata (Bres.) Konr. & M., le. sel. Fung. 2; pI. 180, fig. 2.
1932. - Agaricus mammosus var. tcnuior Fr., Ic. sel. Hymenomyc. 1:
113.1867. - Leptonia papillata Velen., Ceske Houby: 622.1921.­
Leptonia mamillata Velen., Ceske Houby: 622. 1921.

MISAPPL. - Agaricus mammosus sensu Cooke, Ill. Brit. Fungi: pI.
363 (377).1876; Rhodophyllus mammosus sensu lLange in Dansk bot.
Ark. 2(11): 36. 1921; Nolanea clandestina sensu Bres., Iconogr. mycol.
12: pI. 585, fig. 2. 1929; sensu Konr. & M., le. sel. Fung. 2: 178, fig. 2.
1930.

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 91d.
1981; Bres., leonogr. mycol. 12: pI. 583, fig. 1 and pI. 585, fig. 2. 1929

Entoloma rhombisporum is one of the few European species of Ento­
loma with cuboid spores, and therefore easy to recognize. It also has
remarkable cheilocystidia.
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Fig. 95. Entoloma clandestinum.
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paler especially at base (10 YR 5/4, base 7/6), minutely silvery-striate
lengthwise. Context thin, brittle, concolorous with surface in cortex,
paler in inner parts. Smell strongly farinaceous-rancid. Taste strongly
farinaceous-rancid.

Spores 8.0-10.5 x 6.5-8.5 (-9.0) um, (5-)6(-8)-angled in side-view.
Basidia 24-40 x 9-15 urn, 4-, a few 2-spored. Lamella edge fertile.
Cystidia absent. Pileipellis a cutis of narrow cylindrical hyphae, 3-11
(-20) urn wide, gradually passing into pileitrama. Pigment brown,
incrusting the hyphae of pileipellis and upper pileitrama, sometimes in
addition pale intracellular in pileipellis. Clamp-connections present in
hymenium, elsewhere rare or absent.

HABITAT & D1STR. - Solitary or in small groups in poorly manured
grassland, terrestrial. Very rare (Oost Flevoland: Roggebotszand, Reve­
bos; Winterswijk: Korenburgerveen). Distribution in Europe unknown,
recorded from Great Britain. June-Sept.

2/2, 3/2; 7.5 YR 2/2, 3/2, K. & W 6F4), not or only slightly paler at
margin (7.5 YR 4/4), translucently striate at least at margin, pallescent
on drying to grey-brown (e.g. K. & W 6E6-6E5), smooth or with minute
radially arranged warts or wrinkles, shiny.Lamellae, L = 12-20,1 = 1-3
(-7), fairly distant, broadly adnate or emarginate, uncinate to almost
free, thickish, narrowly ventricose, dark grey brown already when
young, darkening with age (7.5 YR 5/4, 5 YR 4/3; 605-6E5) sometimes
transvenose, sometimes anastomosing, with concolorous or slightly
paler, entire or slightly eroded edge. Stipe 18-40x 1-2.5 mm, cylindrical
often broadened towards base, concolorous with pileus or paler (6E6; 5
YR 2.5/2, 3/3, 3/2, 3/1) not striate, glabrous or pruinose at apex, rarely
entirely pruinose. Context thin, concolorous with surface in cortex,
inner parts of stipe paler. Smell none. Taste indistinct.

Spores 8.0-10.5 x (5.5-) 6.5-7.5 (-8.0) urn, Q = 1.2-1.4 (-1.5), Q=
1.3, regularly 6-angled in side-view. Basidia 30-50 x 8-15 urn, 2-4­
spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of 4.5-11 urn wide cylindrical hyphae. Pigment incrusting the
hyphae of pileipellis, pileitrama and hymenophoral trama, Clamp­
connections abundant in hymenium, rare or absent in other tissues.

HABITAT & D1STR. - In small groups among mosses in poor, short­
grazed grassland on dry, weakly acid sandy soil or in frondose forest on
clearing, roadside, etc. on slightly basic soil. Rare. Widespread but rare
in N. and WEurope. June-Sept.

With Entoloma ortonii and E. scriceonitens, E. lucidum belongs to a
small group of closely related taxa which are difficult to discriminate,
that is in need of revision.

45. Entoloma sericeonitens (P.D.Orton)Noordel. in Persoonia 10: 459.
1980. - Fig. 97.

Nolanea scriceonitens P.D.Orton in Trans. Br. mycol. Soc. 43: 333.
1960.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 459, fig. 12. 1980.

Pileus up to 30 mm, conical, then expanding with straight margin,
hygrophanous, when moist reddish brown, slightly paler at margin,
translucently striate up to centre, strongly pallescent on drying to pale
brown, strongly fibrillose with aeriferous fibrils, shiny. Lamellae, L =
about 28, 1= 1-3, almost free, ventricose, brownish pink with concolor­
ous edge. Stipe 50 x 2 mm, cylindrical, concolorous with pileus, slightly
silky striate lengthwise, white tomentose at base. Context concolorous
with surface, membranaceous-brittle. Smell none. Taste none.

Spores 9.0-10.5 (-11.5) x (7.0-) 7.5-8.5!lm, Q = 1.2-1.4, Q= 1.3,
irregularly 6-angled in side-view. Basidia 22-37 x 7.5-11.5 urn, 4­
spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a thin
cutis of narrow, cylindrical hyphae, 4-9 urn wide; subpellis not devel-

Fig. 96. Entoloma lucidum.
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Pileus 18-32 mm, conico-convex soon expanding to convex, finally
applanate with faint papilla, with straight margin, hygrophanous, when
moist rather dark sepia or umber brown (Mu. 10 YR 4/3,3/3) translu­
cently striate up to halfway radius, pallescent on drying to pale grey­
brown or ochraceous grey (10 YR 7/3, 7/2) innately radially fibrillose,
dull or shiny.Lamellae, L = about 35, 1= 1-3, crowded, adnate to almost
free, segmentiform to ventricose, pallid grey then pinkish grey, finally
brown-pink (7.5 YR 8/2, 8/4 then 7/4,6/4, finally 5 YR 6/4) with almost
entire concolorous edge. Stipe 35-58 x 1.5-3 mm, cylindrical usually
slightly curved and broadened towards base, concolorous with pileus or

Entoloma clandestinum is a remarkable species because of its dark
colour, thickish and fairly distant lamellae, and glabrous stipe.

44. Entoloma lucidum (P.D.Orton) Mos., Rohrlinge-Blatterpilze, 4.
Aufl.: 206. 1978. - Fig. 96.

Nolanea lucida P.D.Orton in Trans. Br. mycol. Soc. 43: 331. 1960;
Rhodophyllus lucidus (P.D.Orton) Mos., Rohrlinge-Blauerpilze, 3.
Aufl.: 166. 1967.

SEL. ICON. - R.Phillips, Mushr. other Fungi: 118. 1981.
SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 458, fig. 9. 1980;

P.D.Orton in Trans. Br. mycol. Soc. 43: 331-332, figs. 150-155,338.
1960.
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The description given above is based on only one collection from the
Netherlands and supplementary information from the original diag­
nosis. The E. lucidum-E. sericeonitens complex is in need of revision.

oped. Pigment minutely incrusting the hyphae of pileipellis, Clamp­
connections present in hymenium, elsewhere rare or absent.

HABITAT & DISTR. - In grassland on peaty soil. Very rare (Winters­
wijk: Korenburgerveen). Distribution in Europe unknown. Recorded
from Great Britain. Sept.-Dec.

The very thin-walled, rounded-angular spores are distinctive for E.
ortonii and make it easy to distinguish this species from E.juncinum and
E. scriceum, which both also differ in habit and pigmentation.

47. Entoloma cuspidiferurn Kuhn, & Romagn. ex Noordel. in Per­
soonia 10: 461. 1980. - Fig. 99.

Rhodophyllus cuspidifer Kuhn. & Romagn., FI. anal. Champ. sup.:
189. 1953 (not valid, no Latin diagn.); Nolanea cuspidifcr (KUhn. &
Romagn.) P.D.Orton in Trans. Br. mycol. Soc. 43: 179. 1960. -Agaricus
junccus var. cuspidatus Fr., le. sel. Hymenomyc. 1: pI. 99, fig. 2. 1867;
Rhodophyllus cuspidatus (Fr.) Lfavre, Assoc. fong. Hauts-Marais: 44.
1948, non Entoloma cuspidatum (Peck) Sacc., 1887.

SEL. DESCR.& FIGS. - Einh. in Ber. bayer. bot. Ges. 47: 125, fig. 4.
1976; lFavre, Assoc. fong. Hauts-Marais: 44. 1948; Noordel. in Per­
soonia 10: 461-463, fig. 13. 1980.

Pileus 24-35 mm, convex to piano-convex, sometimes with weak
papilla or slightly depressed at centre, with margin slightly involute then
straight, hygrophanous, when moist dark grey-brown at centre (K. & W.
5E6; Mu. 10 YR 3/2-4/2), paler towards margin (5D5; 10 YR 4/3, 5/3)
translucently striate up to centre, pallescent on drying to brown-grey or
ochraceous grey, dull. Lamellae, L =18-23, I =3-7, adnate or emar­
ginate, segmentiforrn to subventricose, brown-grey with pink tinge
(5C4; 7.5 YR 8/4-6/4), paler towards entire edge. Stipe 50-95 x (2-)
2.5-5 mm, cylindrical with or without broadened base, grey-brown (If)
YR 6/4, 5/4, 4/4) strongly silvery striate lengthwise, sometimes twisted,
pruinose at apex, white tomentose at base. Context in pileus rather firm
and stiff, watery grey-brown, in stipe rigid-fibrillose, grey-brown or
ochraceous brown. Smell rancid-farinaceous. Taste rancid­
farinaceous.

Spores 7.5-8.5 (-9.5) x 5.5-7.5 (-8.0), Q=1.05-1.3 (-1.4), Q=1.2,
rather rounded 5-6-angled in side-view, with thin walls. Basidia 25-40 x
10.5-14 urn, 4- (rarely also 2-)spored, clamped. Lamella edge fertile.
Cystidia absent. Pi1eipellis a thin cutis of radially arranged, cylindrical
hyphae, 4-1211m wide. Pigment minutely incrusting the narrow hyphae
of pileipellis and upper pi1eitrama and diffusely intracellular in pileipe1­
lis.

HABITAT & DISTR. - Solitary in grassland or on grassy spots in
frondose forest. Very rare (Anloo: de Burgwallen; Warrnond: Huys te
Warmont). Distribution in Europe unknown. Recorded from Great
Britain. July-Oct.

Fig. 97. Entoloma sericeonitens.
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46. Entoloma ortonii Arnolds & Noordel. in Persoonia 10: 292.1979.­
Fig. 98.

Nolanea farinolens P.D.Orton in Trans. Br. mycol. Soc. 43: 330.
1960; Rhodophyllus farinolens (P.D.Orton) Mos., Rohrlinge-Blatter­
pilze, 3 Aufl.: 166. 1967; Entoloma farinolens (P.D.Orton) Mos.,
Rohrlinge-Blatterpilze, 4. Aufl.: 206. 1978, non Entoloma farinolens
Horak,1973.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pI. 92b.
1981.

SEL. DESCR. & FIGS. - Arnolds & Noordel. in Fung. rar. le. col. 12:
16-18, fig. 13. 1981; Noordel. in Persoonia 10: 459-461, fig. 10. 1980.

Fig. 98. Entoloma ortonii.
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Pileus 17-35 mm, up to 18 mm high, acutely conical with small papilla,
only slightly expanding to conico-campanulate with age, with margin
slightly inflexed then straight, strongly hygrophanous, when moist
(greyish) sepia to grey-brown, only slightly paler at margin (Mu. 10 YR
4/4, margin 5/4-6/4) translucently striate up to half ofradius, pallescent
on drying to very pale brown (l0 YR 7/4, 7/3) strongly silvery­
fibrillose, shiny. Lamellae, L = about 30, I = 3-5, moderately distant
(almost) free, triangular-ventricose up to 7 mm broad, grey then grey­
pink finally tinged brown (10 YR 7/2, 7/3, 7/4 then 7.5 YR 7/4 (6/4»
with eroded, concolorous edge. Stipe 60-80 x 2.5-4 mm, cylindrical,
straight, paler and more yellow than pileus (l0 YR 8/4, 7/4. 8/6),
browner at base (10 YR 6/4, 5/4), upper part pruinose-puberulous,
downwards almost glabrous with some scattered silvery fibrils, white
tomentose at base. Context relatively firm in pileus and concolorcus
with surface, fibrillose, paler in inner parts of stipe. Smell strongly
raphanoid. Taste rancid-farinaceous to raphanoid.j

Spores 10.0-13.0x 9.5-11.0 urn, Q=1.05-1.4, Q=1.2, 5-6-angled in
side-view. Basidia 25-41 x 9-15 urn, 2-, rarely also 4-spored, clamped.
Lamella edge fertile or heterogeneous. Cheilocystidia, if present, 42-60
x 12-17 urn, cylindrical to narrowly clavate, sometimes subcapitate.
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Fig. 99. Entoloma cusp.diferum.

Pileipellis a cutis of radially arranged, cylindrical hyphae 2.5-10 (-14)
urn wide; subpellis well-developed, consisting of inflated elements.
Pigment very finely incrusting the hyphae of pileipellis, in some
superficial hyphae also pale intracellular. Stipitipellis at apex with 2-5
urn wide, capitate hairs. Clamp-connections frequent in all tissues
studied.

HABITAT & DISTR.- Solitary or in small groups on acid, peaty soils,
among Sphagnum or in marshes with Salix repens, S. aurita and
Menyanthes trifoliata in coastal dunes. Very rare (Callantsoog: Zwane­
water). Widespread but very rare in N. and W.Europe. Aug.-Nov.

Entoloma cuspidiferum is easy to recognize by its conical pileus,
raphanoid smell, 2-spored, clamped basidia and the capitate hairs on its
stipe.

48. Entoloma favrei Noordel.In Int. 1.Mycol, Lich. 1: 56. 1982. - Fig.
100.

Leptonia cinerascens Velen., Ceske Houby: 623. 1921, non Ento­
loma cinerascens Hesler, 1967.
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Fig. 100. Entoloma favrei.

MISAPPL.- Entoloma tcnellum sensu Noordel. in Persoonia 10: 470.
1980.

SEL. DESCR. & FIGS. - Noorde!. in Persoonia 10: 470-472, fig. 18.
1980 (as E. tenellum).

Pileus 5-13 mm, conico-convex often with small papilla and slightly
involute margin, hygrophanous, when moist brown-grey to beige-grey
(Mu. 10 YR 5/3) translucently striate up to two-thirds of radius, strongly
pallescent on drying to sordid white (10 YR 7/2), brilliantly shiny,
glabrous. Lamellae moderately distant, narrowly adnate to almost free,
broadly ventricose, 2.5-3 mm broad, greyish brown with pink tinge (10
YR 5/2, 5/3) with entire, concolorous edge. Stipe 30 x 1.5-2 mm,
cylindrical, hyaline, ochraceous-yellow to grey-brown, minutely prui­
nose at apex, downwards glabrous, shiny. Context very thin, relatively
firm-subcartilagineous, concolorous with surface. Smell indistinct.
Taste indistinct.

Spores (8.0-) 9.5-12.0 (-14.0) x 7.0-9.511m, Q= 1.1-1.3, Q= 1.25,
(5-)6-7(-8)-angled in side-view. Basidia 32-48 x 9.5-1211m, 4- (rarely
also 2-)spored, clamped. Lamella edge fertile. Cystidia absent. Pileipel­
lis a cutis of radially arranged, narrow cylindrical 2.5-14 urn wide
hyphae. Pigment finely incrusting in pileipellis. Stipitipellis at apex of
stipe with cylindrical often capitate hairs, 50-150 x 6.5-10 (base) x
3.5-9 (apex) urn. Clamp-connections present in hyrnenium, elsewhere
rare or absent.

HABITAT & DISTR.- Solitary or in small groups in marshy vegetation
with Filipendula, in mosses on acid, sandy soil with Juniperus commu­
nis, and in Quercus forest. Rare, but widespread in Europe. July-Oct.

Entoloma favrei resembles E. minutum very much but differs from it
mainly in shape of the pileus, dark lamellae, and larger spores.

49. Entoloma pygmaeopapillatum Arnolds & Winterhoff in Z.
Myko1.52: 255. 1986. - Fig. 101.

SEL. DESCR. & FIGS. - Arnolds, Eco!. Coeno!. Macrofungi Grass!.
Heath!. Drenthe, Netherlands 3: 345, fig. 156 ('1982') 1983 (as E.
pygmaeopapillatum novo spec. prov.).

Pileus 5-10 mm, convex to plane-convex with acute papilla, with
straight margin, hygrophanous, when moist pale grey-brown (K. & W.
5B-C3, 5C4) with darker striation and centre (5E4), translucently striate
up to centre, pallescent on drying, smooth, glabrous. Lamellae, L =
10-16, I = 1-5, narrowly adnate, deeply ernarginate, rather crowded,
ventricose, up to 2 mm broad, pale grey at first then pinkish brown with
entire, concolorous edge. Stipe 10-18 x 0.6-0.7 mm, cylindrical, pale
grey-brown, smooth, polished. white tomentose at base. Context
membranaceous in pileus, concolorous with surface. Smell not distinc­
tive. Taste none.

Spores 7.5-9.5 (-10.5) x 6.0-8.0 (-8.5) urn, Q = (1.1-) 1.15-1.3
(-1.4). Q= 1.2-1.25, rounded 5-6-angled in side-view. Basidia 26-38 x
8-12.5 urn, 4-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a cutis of 3-9 (-15) urn wide, cylindrical hyphae. Pigment
minutely incrusting in pileipellis. Clamp-connections sparsely present
in hymenium, elsewhere lacking.

Fig. 101. Entoloma pygmaeopapillatum.
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Fig. 103. Entoloma juncinum.
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HABITAT & DISTR. - On wet, peaty soil, in unfertilized hayfield along
rivulet (Calthion palustrisi and among tussocks of Carcx in bog
(Magnocaricions. Very rare (De Wijk: Reest-Valley). Also known from
one collection from lhe German Federal Republic. Sept.-Nov.

Entoloma pygmaeopapillatum is very close to E. minutum and E.favrei
but differs from these two species by the spore-size and the lack of
modified hairs on the stipe.

50. Entoloma minutum (P.Karst.) Noordel. in Persoonia 10: 248. 1979.
- Fig. 102.

Nolanea minuta P.Karst. in Meddn Soc. Fauna Fl. fenn. 5: 10. 1879
(Symb. Mycol. fenn. 6); Rhodophyllus minutus (P.Karst.) lLange in
Dansk bot. Ark. 2(11): 37. 1921.

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 93a, b.
1981; lLange, Fl. agar. dan. 2: pI. 79H. 1937.

SEL. DESCR. & FIGS. - Joss. in Bull. trimest. Soc. mycol. Fr. 53:
213-215.1937; Nath.-\V. in Friesia 8: 13. 1966; Noordel. in Persoonia
10: 468-470, fig. 16. 1980.

Pileus 5-25 mm, conical then expanding to convex finally applanate,
often with small papilla, with straight margin, hygrophanous, when
moist pale pinkish brown or yellow-brown with contrastingly darker
almost black central spot, translucently striate up to centre, pallescent
on drying to almost white, at centre remaining darker, glabrous or
innately radially fibrillose with some loose fibrils. Lamellae, L = 10-25,
1= 1-3, moderately distant, ventricose, up to 5 mm broad, white to pale
grey then pink with concolorous, entire edge. Stipe 25-65 x 1-1.5 (-2)
mm, cylindrical sometimes with slightly broadened base, hyaline yel­
lowish or grey-brown, sometimes with some innate silvery fibrils to
substriate, sometimes minutely pruinose at apex. Context thin, with
same colour as surface. Smell weak. Taste none or slightly bitter to
subfarinaceous.

Spores 8.0-10.5 (-11.5) x 6.5-8.0 (-9.0) urn, Q= 1.1-1.4 (-1.5), Q=
1.25-1.3, rather regularly 5-7-angled in side-view. Basidia 25-40 x
9-12.5 urn, 4-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a rather simple cutis of 2.5-13 (-15) urn wide, cylindrical
hyphae, gradually passing into pileitrama. Pigment minutely incrusting
the hyphae of pileipellis and upper pileitrama, rarely in addition pale,
intracellular. Clamp-connections present in hymenium.

HABITAT & DISTR. - Solitary or in small groups on humus in damp
forests of Alnus, Betula, and Salix, rarely also in moist grassland. Fairly
common and widespread in Europe. Aug.-Nov.

51. Entolomajuncinum (Kiihn. & Romagn.) Noordel. in Persoonia 10:
255. 1979. - Fig. 103.

Rhodophyllus juncinus Kilhn. & Romagn. in Rev. Mycol. 19: 3. 1954
(Compl. Fl. anal. 1); Nolanea juncina (Kiihn. & Romagn.) P.D.Onon in
Trans. Br. mycol. Soc. 43: 179. 1960.

MISAPPL. - Rhodophyllus junceus sensu lLange in Dansk bot. Ark.
2(11): 37. 1921. - Nolanea proletaria sensu Rick., Blatterpilze: 299.
1910.

SEL. DESCR. & fIGS. - Noordel. in Persoonia 10: 464-466, fig. 14.
1980.

VERN.NAt1E. - Bruinsteelsatijnzwam.

Pileus 10-40 mm, conico-convex soon expanding finally applanate,
obtuse, more rarely with small papilla or slightly depressed at centre,
with straight margin, strongly hygrophanous, when moist rather dark
reddish brown or grey-brown, slightly paler at margin (in centre Mu. 10
YR 3-4/3-3; 7.5 YR 3-4/2, at margin 10 YR 4-6/3-4; 7.5 YR 5-6/3),
translucently striate up to two-thirds of radius, pallescent on drying,
glabrous. Lamellae, L = 15-30,1 = (1-) 3-7, moderately distant, deeply
emarginate, sometimes almost free or broadly adnate, ventricose, up to
7 mm broad, rather dark grey-brown then with pink tinge (10 YR 5/3-4,
7.5 YR 5-6/4; 5 YR 5-6/3-4) with entire, concolorous edge. Stipe 40-80
x 1-4 mm, cylindrical or compressed with groove, slightly broadened
towards base, concolorous with or slightly paler than pileus (10 YR
3-4/3-4; 7.5 YR 4-3/2; 5 YR 3-4/2-3), glabrous, sometimes minutely
pruinose at apex, rarely substriate, white tomentose at base. Context
concolorous with surface when moist, pallescent and paler than surface
on drying. Smell farinaceous, spontaneously sometimes weak, but then
distinct when cut or bruised. Taste strongly farinaceous-rancid.

Spores 8.0-10.5 x 7.0-9.0 (-9.5) urn, Q= 1.0-1.2, Q= 1.1, isodiamet-
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Fig. 104. Entoloma nitens.
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Fig. 105. Entoloma tibiicystidiatum.

Fig. 106. Entoloma ameides.

Entoloma tibiicystidiatum is a rare species, which looks like a small E.
sericeum, but is easily distinguished from the latter by the presence of
conspicuous cheilocystidia.

translucently striate up to centre, pallescent on drying. Lamellae fairly
distant, almost free, pale salmon-pink. Stipe up to 38 x 2 mm, cylin­
drical, pale grey-brown, silvery striate. Context thin, concolorous with
surface. Smell farinaceous. Taste not known.

Spores (7.0-) 8.0-10.5 (-11.0) x (6.5-) 7.0-9.5Ilm, Q=1.0-1.2, Q=
1.1, 5-6-angled in side-view. Basidia 4- (rarely also 2-) spored, clamped.
Lamella edge heterogeneous. Cheilocystidia subcylindrical and subcap­
itate to tibiiform, 17-35 x 6-8 (middle) x 2.5-5 (apex) urn, Pileipellis a
cutis of radially arranged, cylindrical, 2.5-5 urnwide hyphae. Pigment
membranal to incrusting in pileipellis and upper pileitrama. Clamp­
connections present in hymenium.

HABITAT & DISTR. - In small groups or solitary, in poorly fertilized
hayfield (Calthion palustrisi on wet in winter inundated soil, also found
on loamy soil. Very rare (De Wijk: Reest-valley; Udenhout: loampits),
act.

00000
rical, 5-6-angled in side-view. Basidia 25-50 x 10-15 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a thin cutis of
radially arranged, 2.5-15 urn wide, cylindrical hyphae, sometimes with
scattered suberect, clavate, up to 20 urn wide, terminal elements.
Pigment incrusting the hyphae of pileipellis and upper pileitrama, in
addition pale brown, intracellular in upper pileitrama, Clamp­
connections present in hymenium.

HABITAT & DISTR. - In humus-rich deciduous forest (Alnus, Salix,
Betula, Quercus), more rarely in poorly manured grassland. Not un­
common. Widespread all over Europe. July-Nov.

52. Entoloma nitens (Velen.) Noordel. in Persoonia 10: 252.1979.­
Fig. 104.

Nolanea nitens Velen., Ceske Houby: 627. 1921; Rhodophyllus
nitens (Velen.) Kiihn, & Romagn., Fl. anal. Champ. sup.: 190. 1953 (not
valid, basionym not mentioned).

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 93c.
1981.

SEL. DESCR. & FIGS. - Arnolds& Noordel. in Fung. rar, Ic. col. 12:
21-22, fig. 16. 1981; NoordeJ. in Persoonia 10: 466-468, fig. 15. 1980.

Pileus 10-42 mm, conical or hemispherical then expanding finally
flattened, usually with small, indistinct papilla, more rarely with acute
papilla, with straight, deflexed or reflexed margin, hygrophanous, when
moist grey-brown sometimes with ochraceous tinge (Mu. 10 YR 4-5/3­
4) slightly paler towards margin, translucently striate up to half the
radius, pallescent on dryi~g to ochraceous-grey (10 YR 6-7/2-3),
smooth, sometimes with some aeriferous fibrills especially when dried
out. Lamellae, L =20-30, I = 1-3 (-5), moderately distant, narrowly to
broadly ventricose, up to 7 mm broad, sometimes transvenose, grey­
brown finally with pink tinge (10 YR 5-6/4, 7.5 YR 6-5/4), with
concolorous, entire edge. Stipe 40-70 x 2-4 mm, cylindrical or com­
pressed, with or without broadened base, concolorous with moist pileus
or paler, strongly silvery striate, often twisted, minutely pruinose at
apex, white tomentose at base. Context concolorous with surface in
cortex of pileus and stipe, paler in inner parts, fibrillose-brittle. Smell
weak, sometimes terroid or raphanoid. Taste weak, more or less rapha­
noid.

Spores 8.0-10.5 x 7.5-9.5 (-10.5) urn, Q = 1.0-1.2, Q= 1.1, isodia­
metrical, 5-6-angled in side-view. Basidia 32-53 (-60) x 9-14 urn,
4-spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a
thin cutis of 3.5-9 urn wide, cylindrical hyphae. Pigment minutely
incrusting the hyphae of pileipellis and pileitrama. Clamp-connections
present in hymenium. "

HABITAT & DISTR. - In frondose forests on rich, loamy soil and in
grassland, also found in Juniperus-heath. Rare. Recorded also from
France and Czechoslovakia. Aug-Oct,

53. Entoloma tibiicystidiatum Amolds & NoordeJ. in Persoonia 10:
294. 1979.-Fig.l05.

SEL. DESCR. & FIGS. - Amolds & NoordeJ. in Persoonia 10: 294-295,
figs. 23-26. 1979; Noordel. in Persoonia 10: 473, fig. 17. 1980.

Pileus 10-15 mm, irregularly piano-convex without papilla, with
straight margin, hygrophanous, when moist rather pale grey-brown,

Entoloma nitens resembles E. juncinum, from which it differs in colour
and in the surface-structure of the stipe. Also the smell is strikingly
different.
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Entoloma ameides is a very rare species in the Netherlands. It seems to
have a boreal-montane distribution in Europe.

The habit is rather variable. In the Netherlands, the slender form has
been observed. The typical, entolomatoid form was excellently depicted
by Cooke (Ill. Brit. Fungi: pI. 329 (341). 1886).

On account of habit and pigmentation, E. ameides belongs to sect.
Papillata and close to E.sericeum, from which it differs in colour, shape
of spores, and strong, aromatic smell. Entoloma sacchariolens comes
close, but has cheilocystidia.

Pileus 20-24 mm, conico-convex then expanding to piano-convex with
blunt or subpapiIlate centre and irregularly undulating marginal zone
with age, weakly hygrophanous, when moist brown with grey or
ochraceous tinge (Mu. 10 YR 4/2,4/3, rarely 3/2), paler towards margin
(10 YR 7/4, 7/6), translucently striate at margin only, pallescent on
drying to greyish-ochraceous (l0 YR 8/3, 8/6) with surface already
when moist with some aeriferous fibrils, becoming strongly shiny when
dry; centre often slightly hirsute. Lamellae, L = 21-30, I = 3-7, moder­
ately distant, deeply emarginate to almost free or adnate, segmentiform
then narrowly ventricose, brown (l0 YR 6/3), later on with pink tinge,
slightly paler towards denticulate edge. Stipe 40-75 x 2-5 mm, cylin­
drical, often curved at base, concolorous with pileus, with pruinose
apex, with white tomentose base, solid or narrowly fistulose. Context in
cortex concolorous with surface, inner parts pallid, firm in pileus,
fibrous in stipe. Smell strong, sweet, like that of Hebeloma sacchario­
lens, sometimes spontaneously weak, but distinct after being kept in a
closed box. Taste unpleasant, like soap. _

Spores 9.5-10.5 (-11.0) x 7.0-8.0 urn, Q = 1.15-1.4, Q 1.3,5-6­
angled in side-view with pronounced angles. Basidia 28.5-35 x 10.5-12
urn, 4- (rarely also 2-)spored, clamped. Lamella edge heterogeneous.
Cheilocystidia 25-45 x 3.5-8 (-12) urn, cylindrical to narrowly clavate,
sometimes subcapitate. Pileipellis a cutis of radially arranged cylin­
drical 1.5-6 urn wide hyphae. Pigment pale brown, membranal­
incrusting in hyphae of pileipellis and pileitrama. Clamp-connections
abundant in hymenium, rare or absent in other tissues.

HABITAT & DISTR. - Solitary or in small groups, terrestrial among
grasses and mosses near Salix repens in moist dune-meadows. Very rare
(Callantsoog: Zwanewater). (July)Nov.

Fig. 108. Entoloma vernum.

55. Entoloma sacchariolens (Romagn.) Noordel. in Persoonia 10: 474.
1980. -Fig. 107.

Rhodophyl/us sacchariolens Romagn. in Bull. mens. Soc. Iinn. Lyon
43 (no. spec.): 385. 1974.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 474-476, fig. 20.
1980; Romagn. in Bull. mens. Soc. linn. Lyon. 43 (no. spec.): 385.
1974.
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54. Entoloma ameides (B. & Br.) Sacc., Syll. Fung. 5: 686. 1887.-Fig.
106.

Agaricus ameides B. & Br., Ann. Mag. nat, Hist., ser. IlI, 15: 315.
1865 (Notic. Brit. fungi 999); Rhodophyllus ameides (B. & Br.) Quel.,
Enchir. Fung.: 58. 1886.

SEL. DESCR. & FIGS. - Einh. in Ber. Bayer. bot. Ges. 41: 102-103,
figs. 17, 21, pis. 9a, 11c. 1969; Konr. in Bull. trimest. Soc. mycol. Fr. 41:
45-46. 1925; Konr. in Bull. trimest. Soc. mycol. Fr. 45: 52. 1929;
Noordel. in Persoonia 10: 473-474, fig. 19. 1980.

Pileus 10-45 mm, conical to conical-campanulate, expanding to
(conico-)convex, usually with (pointed) papilla, with involute margin
when young, then straight, strongly hygrophanous, when moist grey­
ochre to (pale) grey-brown (Mu. 10 YR 6/2. 6/3, 5/2, 5/3, sometimes
5/4) translucently striate up to half of the radius, pallescent on drying to
greyish, pale brown or ochraceous, in centre remaining darker (centre
10 YR 5/4, rest 7/4,8/3), glabrous, shiny. Lamellae, L =22-35,1 =(l-) 3,
narrowly adnate-emarginate, almost free, ventricose, often somewhat
thickish, grey,then pink, finally dark grey-brown with pink tinge (l0 YR
7/4, 7/3, then between 7/4 and 7.5 YR 7/4, finally 10 YR 6/3, 5/2 with
pink tinge), slightly pallescent on drying, with irregular, concolorous
edge. Stipe 30-80 x 3-7 mm, cylindrical, pale isabella ochraceous (l0
YR 8/2, 8/3 up to 7/3 or 8/4), brilliantly silvery-striate lengthwise,
slightly pruinose at apex, white tomentose at base. Context concolorous
with surface, relatively thin in pileus and brittle-fibrous in stipe. Smell
usually distinctly and strongly aromatical, reminiscent of the smell of
Hebeloma sacchariolens. Taste sweet, like caramel.

Spores 9.5-11.5 (-12.0) x 7.5-9.5 urn, Q =1.1-1.4, Q=1.25, )-6­
angled in side-view. Basidia 35-42 x 10.5-16.5 urn, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a thin cutis of radially
arranged, 2.5-9 urn wide, cylindrical hyphae. Pigment minutely incrust­
ing the hyphae of pileipeIlis and upper pileitrama. Clamp-connections
abundant in hymenium, elsewhere rare or absent.

HABITAT & DISTR. - In groups in hayfields and extensively grazed
meadows, preferably on basic soil. Very rare (Wijlre: Dolsberg). Aug.­
Sept.
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Entoloma sacchariolens is closely related to E. ameides, but differs in
the markedly shiny pileal surface and in the occurrence of cheilocysti­
dia.

56. Entoloma vernum Lundell in Svensk bot. Tidskr. 31: 193. 1937.­
Fig. 108.

Rhodophyllus vernus (Lundell) Romagn. in Bull. trimest. Soc.
mycol. Fr. 63: 195. 1947; Nolanea verna (Lundell) Kotl. & P. in Ceska
Mykol. 26: 221. 1972. - Rhodophyllus cucullatus lFavre, Champ. sup.
Zone alpine: 62. 1955; Nolanea cucullata (lFavre) P.D.Ofton in Trans.
Br. mycol. Soc. 43: 179. 1960.

MISAPPL. -Nolanea pascua sensu Bres., leonogr. mycol. 12: pI. 580.
1929.

SEL. DESCR. & FIGS. - Mazzer in Mich. Bot. 16: 195-200, figs. 1-6.
1977; Noordel. in Persoonia 10: 476-478, fig. 21. 1980.

Pileus 10-60 mm, acutely conical then expanding, finally (plano-)
convex usually with conical papilla, with slightly involute margin when
young, strongly hygrophanous, when moist dark sepia, blackish brown
at centre, paler at margin (Mu. 10 YR 3/3, 3/2; 2.5 Y 3/2, 4/3, rarely 6/4;
margin 10 YR 5/4, 6/4; 5 Y 6/6), translucently striate at least at margin,
but up to centre in small, thin-fleshed specimens, pallescent on drying to
golden-brown or grey-brown, ochraceous-grey or isabella (2.5 Y 6/4 to
6/6; 10 YR 6/4,5/4), glabrous, shiny. Lamellae, L = 19-40, I =1-3(-5),
rather crowded, adnexed to almost free, ventricose, up to 7 mm broad,
pale grey-brown then brown-pink or rusty-brown (10 YR 6/4; 7.5 YR
7/4,6/4), with concolorous, entire or eroded edge. Stipe 20-67 x 2-7 (up
to 10 at base) cylindrical usually slightly to distinctly broadened at base,
sometimes compressed with groove, concolorous with pileus or paler
and with ochraceous tinge, pruinose at apex (rarely pruinose all over in
young specimens), glabrous, innately fibrillose, not striate, white
tomentose at base. Context pale brown in pileus and stipe, brittle. Smell
none or faintly herbaceous. Taste mild.

Spores (8.0-) 9.0-11.5 (-12.0) x 7.0-9.0 (-9.5) urn, Q= 1.1-1.4, Q=
1.25, 5-6-7-angled in side-view with dihedral base. Basidia 27-50 x
8.5-12.5 (-16) urn, 4-spored, clamped. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis of radially arranged, cylindrical hyphae, 4-11
urn wide. Pigment coarsely incrusting in pileipellis and upper pilei­
trama, Clamp-connections abundant in hymenium, elsewhere rare or
absent.

HABITAT & DISTR. - Solitary or in groups, terrestrial in grass or in
grasslands on sandy soil, preferably near coniferous trees (Pinus, Juni­
perus). Widespread but rare. Strictly vernal. March-May.

Like in other species of sect. Papillata, such as E. ameides and E.
sericeum, the habit of E. vernum varies from slenderly mycenoid
(cucullatus-type) to rather robust tricholomatoid. In the Netherlands, it
is mostly the slender type that has been found.

57. Entoloma sericeum (Bull. -7) Quel., Mern, Soc. Emul.
Montbeliard, ser, Il, 5: 119. 1872 (Champ. Jura Vosges 1).

Agaricus sericeus Bull., Herb. France: pI. 413, fig. 2. 1789, non A.
sericeus Schaeff., 1774; Rhodophyllus sericeus (Bull. ~ Quel.) Quel.,
Enchir. Fung.: 59. 1886; Nolanea sericca (Bull. ~ Quel.) P.D.Ofton in
Trans. Br. mycol. Soc. 43: 179. 1960. - Rhodophyllus sericeus var.
typicus Ktihn. & Romagn., R. anal. Champ. sup.: 193. 1953 (not valid,
incorrect epithet). - Rhodophyllus scriccus var. nolaniformis Kuhner in
Ktihn. & Romagn. in Rev. Mycol. 19: 9. 1954 (Compl. R. anal. 1);
Entoloma scriccum f. nolaniforme (Kiihner) Noordel. in Persoonia 10:
480.1980.

VERN. NAME. - Bruine satijnzwam,

KEY TO THE FORMAE AND VARIETIES
1. Pileus dark brown to almost black, not translucently striate or at

outermost margin only, entirely covered with a whitish pruinum
causing a hoary, often zonate impression; lamellae dark grey almost
without pink tinges. . . . . . . . . . . . . . . var. cinereoopacum

1. Pileus sepiaceous, red-brown or very dark grey-brown, always dis­
tinctly translucently striate, smooth; lamellae grey-brown or red­
brown, always distinctly pink when mature. . . . . var. sericeum

2. Habit tricholomatoid: pileus relatively fleshy; translucently striate
to half the radius; stipe about as long as diameter of pileus.

f. sericeum
2. Habit mycenoid: pileus thin-fleshed, translucently striate to centre;

stipe usually much longer than diameter of pileus.
f. nolaniforme

var. sericeum - Fig. 109.
SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pl, 92a.

1981; lLange in R. agar. dan. 2: pI. 76G, GI. 1937; Dahncke &
Dahncke, 700 Pilze: 253. 1979.

SEL. DESCR. & FIGS.- Arnolds & Noordel. in Fung. rar. le. col. 12:
15-16, fig. 12. 1981; Einh. in Ber. bayer. bot. Ges. 41: 107, fig. 19. 1969;
Noordel. in Persoonia 10: 478-482, figs. 22, 23. 1980.

Pileus 12-75 mm, conical then conico-convex, expanding to convex,
finally applanate, usually slightly depressed or blunt, rarely with acute
pailla, with margin involute at first, then straight, strongly hygropha­
nous, when moist dark sepia, brown or reddish brown (Mu. 10 YR
2-4/1-3; 7.5 YR 3-4/2; 5 YR 3/2-3), paler towards margin (10 YR 5/2-4,
6-7/4; 7.5 YR 4-6/2-4), translucently striate up to half the radius in f.
sericeum, translucently striate up to centre in f. nolaniformis, strongly
pallescent on drying to pale sepia-brown, ochraceous brown, or greyish
brown (10 YR 4/3,5-7/4; 2.5 Y 7/2; 5 Y 7/3), glabrous or minutely
radially fibrillose or rugulose, shiny. Lamellae, L =22-50, 1 = 3-7,
crowded to moderately distant, adnate-emarginate to deeply ernarginate
or almost free, segmentiform to ventricose, pale or pale grey-brown at
first then pink, finally reddish brown (10 YR 7-6/3; 7.5 YR 6-5/2-4;
5 YR 5/3) with irregular, concolorous edge. Stipe 13-75 x 2-6 mm,
cylindrical or compressed, about as long as diameter of pileus in f.
sericeum, much longer in f. nolaniforme, grey-brown or yellow-brown,
almost concolorous with pileus or paler, strongly silvery striate length­
wise with loose fibrils, rarely glabrescent or almost glabrous with only a
few, scattered fibrils, at apex sometimes pruinose, white tomentose at
base. Context concolorous with surface, in fleshy specimens pallid in
inner part, rather fragile in pileus, more or less firm in stipe. Smell
strongly farinaceous to rancid. Taste farinaceous-rancid.

Spores (7.0-) 7.5-10.5 x 6.5-8.5 (-9.5) urn, Q =1.0-1.25, Q=1.1,

Fig. 109. Entoloma sericeum var. sericeum.

129



00
00
00

M:N
RC

1985

59. Entoloma sphaerocystis Noordel. in Persoonia lO: 485. 1980. ­
Fig. 112.

SEL.DESCR. & FIGS. - Noordel. in Persoonia 10: 485-486, fig. 11,49.
1980.

Fig. 112. Entoloma sphaerocystis,

Fig. Ill. Entoloma sericeoides.

in side-view. Basidia 30-36 x lO.5-11.5 urn, 4-spored, c1ampless.
Lamella edge fertile. Cystidia absent. Pileipellis a cutis of radially
arranged, cylindrical 6-12 urn wide hyphae. Pigment minutely incrust­
ing the hyphae of pileipellis and upper pileitrama. Clamp-connections
absent.

HABITAT. & DISTR. - In small groups in extensively grazed grassland
on dyke along river. Very rare (Deventer: Hengforder waarden). Distri­
bution in Europe poorly known, also recorded from Denmark and Italy.
Oct.

Entoloma sericeoides is closely related to Entoloma sericeum on
account of the colours of pileus and stipe and the isodiametrical spores,
but differs in having a deeply umbilicate pileus and in the absence of
clamp-connections.

Pileus about 16 mm, conical with straight margin, hygrophanous, when
moist reddish brown (Mu. 7.5 YR 4/4,5/4; 5 YR 4/4), paler at margin,
translucently striate up to three-quarters of radius, strongly pallescent
on drying to pale grey, strongly fibrillose with loose fibrils, shiny.
Lamellae, L = 24, 1= 1-3, moderately distant, almost free, ventricose,
brownish pink (7.5 YR 6/4, 5/4). Stipe 32 x 1.5 mm, cylindrical, pale
yellow-brown (l0 YR 5/4, 4/4), contrasting with pileus, almost smooth
with only few silvery fibrils lengthwise. Context concolorous with
surface. Smell absent. Taste none.
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CHARACTERISTICS. - Pileus dark brown, usually almost black, not
translucent, minutely pruinose all over, often zonate; lamellae very dark
grey with hardly a pink tinge even when mature; stipe concolorous with
pileus or slightly paler, silvery striate; smell strongly rancid­
farinaceous.

HABITAT & DISTR. - In unmanured, semi-natural grasslands in the
coastal dunes of the West Friesian Islands and the provinces Noord- and
Zuid-Holland, not uncommon, usually in large groups. Oct.-Nov

var, cinereoopacum Noordel. in Persoonia 10: 482.1980. - Fig. 110.
SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 482-483, fig. 25.

1980.

58. Entoloma sericeoides (J.Lange) Noordel. in Persoonia lO: 483.
1980. - Fig. 111.

Rhodophyllus sericeoides J.Lange, Fl. agar. dan. 5: VIII. 1940; Lepto­
nia sericeoides (J.Lange) P.D.Orlon in Trans. Br. mycol. Soc. 43: 176.
1960.

SEL. DESCR. & FIGS. - Noordel. in Persoonia lO: 483-485, fig. 24.
1980.

subisodiametrical, 5-angled in side-view with pronounced angles. Basi­
dia 24-45 x lO.5-12.5 (-17.5) urn, 4-spored, clamped. Lamella edge
fertile. Cystidia absent. Pileipellis a cutis of 2.5-12Ilm wide, cylindrical
hyphae. Pigment incrusted in pileipellis and pileitrama. Clamp­
connections numerous in hymenium.

HABITAT. & DISTR. - Usually gregarious in grassland, both in poorly
manured, (semi)natural grassland and in manured meadows, on dry to
wet, acid or basic soils. Wide-spread in Europe. Jan.-Dec.

Pileus 15-30 mm, convex with rather shallow to deep umbilicus, with
involute then straight margin, hygrophanous, when moist dark sepia
brown at centre (Mu. lO YR 3/2 to 5 YR 3/2), slightly paler towards
margin (about 7.5 YR 3/2-4/2), translucently striate up to half of radius,
pallescent on drying to moderately dark brown (10 YR 6/3), brilliantly
shiny. Lamellae, L = about 40, I = 3-5, crowded, broadly adnate with
decurrent tooth to slightly ascending-ernarginate, segmentiform to nar­
rowly ventricose, brown then with pink tinge (7.5 YR 6/4 to 5/4) with
slightly irregular, concolorous edge. Stipe 35-40 x (2-) 3-5 mm, cylin­
drical or tapering upwards, sometimes twisted, concolorous with dry
pileus, fibrillose-striate, shiny. Context cartilagineous, white. Smell
indistinct or weakly farinaceous. Taste not known.

Spores 7.5-9.5 x (6.0-) 6.5-8.0 urn, Q = 1.0-1.25, Q= 1.1, 5-6-angled

Fig. llO. Entoloma sericeum var. cinereoopacum.
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Entoloma fernandae belongs to a small group of closely related species,
from which it is distinguished by the weakly hygrophanous, hardly
striate, never entirely glabrous pileus and the glabrous stipe.

61. Entoloma psilopus Arnolds & Noordel. in Persoonia 10: 293. 1979.
- Fig. 114.

SEL.DESCR. & FIGS. -Arnolds & Noordel. in Persoonia 10: 293-294.
1979; Noordel. in Persoonia 10: 489.1980.

VERN. NAME. - Gladsteelsatijnzwam.
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Fig. 113. Entoloma fernandae.

Fig. 114. Entoloma psilopus.
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1.5), Q = 1.3, mostly 6-angled in side-view. Basidia 23-33 (-34) x 8-14
urn, 4- (rarely alsq2-)spored, c1ampless. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis with transitions to a trichoderm at centre of
radially arranged, repent or ascending, up to 20 urn wide, cylindrical,
septate hyphae, often with brown-coloured, slightly thickened terminal
elements. Pigment brown, incrusting the hyphae of pileipellis and upper
pileitrama, in addition brown intracellular granular in the hyphae of
pileipellis. Clamp-connections absent.

HABITAT & DISTR. -In small groups, terrestrial, on poor, acid soil,
frequently met with in Calluna-heaths on pleistocene sands, but also
found on peaty soil, although never among Sphagnum, not uncommon.
Widespread in N.W.Europe. Aug.-Oct.

Pileus 8-23 mm, conical then expanding finally flattened, sometimes
with weak papilla, often slightly depressed at centre when old, with
straight margin, hygrophanous, when moist dark grey-brown at centre,
paler at margin (Mu. 10 YR 3/2, K. & W. 6E6, 6F6, 7E6), translucently
striate up to centre, pallescent on drying to pale grey-brown (10 YR 6/4,
7/4, K. & W. 6C4, 5C4), glabrous, shiny. Lamellae, L = 20-25,1 = 3-7,
moderately distant, narrowly to broadly adnate or deeply emarginate,
ventricose, white then salmon pink or flesh-colour, sometimes with
slight brown tinge (7.5 YR 7/4, 6/4; 7A4, 7B4, 6B4), sometimes

Spores 8.5-11.0 x 7.0-8.0 urn, Q =1.15-1.25, is =1.4,6-7-angled in
side-view. Basidia 26-38 x 8-15 urn, 4-spored, clamped. Lamella edge
sterile or heterogeneous. Cheilocystidia 25-38 (-45) x 13-3511m, (sub-)­
globose, rarely broadly clavate, sometimes with thickened, colourless
walls. Pileipellis a cutis of radially arranged, cylindrical, 3-9 urn wide
hyphae. Pigment brown, minutely incrusting in pileipellis and pilei­
trarna. Clamp-connections abundant in hyrnenium, elsewhere rare.

HABITAT & DISTR. - Solitary in hayfield on rich, loamy soil and on
branchlet in moist Fraxinus forest. Very rare (Winterswijk: Willinks
Weust; Nw Ginneken: Ulvenhoutse bos). Not yet known from other
localities. Aug.

Entoloma sphaerocystis is a remarkable species because of its globose
cheilocystidia. The only other Entoloma-species with such cheilocysti­
dia, E. globuliferum, differs in size and shape of the spores, type of
pigmentation and lack of clamp-connections.

Always with two types of pigmentation: one incrusting the hyphae of
pileipellis and pileitrama, the other intracellular and granular in the
hyphae of the pileipellis; spores 5-7-angled with dihedral base; c1amp-
connections always absent. ~"d~,-i-1:z.

Sect. Fernandae Noordel.

60. Entoloma fernandae (Romagn.) Noordel. in Persoonia 10: 250.
1979.-Fig.113.

Rhodophyllus fernandae Romagn. in Rev. Mycol. I: 162. 1936;
Nolanca femandae (Romagn.) P.D.Orton in Trans. Br. mycol. Soc. 43:
179. 1960. - Entoloma fernandae f. eccilioides Noordel. in Persoonia
10: 488. 1980.

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 90b.
1981.

SEL. DESCR. & FIGS.- Amolds & Noordel. in Fung. rar. le. col. 12:
10-12, fig. 10. 1981; Noordel. in Persoonia 10: 487-488. fig. 29.1980;
Romagn. in Rev. Mycol. 1: 162. 1936.

VERN. NAME. - Heidesatijnzwam.

KEy TOTHEFORMAE
1. Fruitbodies omphalioid with deeply infundibuliform pileus.

f. eccilioides
1. Fruitbodies mycenoid; pileus usually with papilla... f. fernandae

Pileus 12-35 mm, conical or campanulate-convex, soon expanding to
piano-convex with or without faint papilla or slight central depression,
umbilicate in f. eccilioides, with straight margin, with irregularly undu­
lating often radially splitting marginal zone when old, weakly hygro­
phanous, when moist translucently striate at margin only or not, pale to
moderately dark grey-brown sometimes with reddish tinge (Mu. 10 YR
3/3,3/4; 7.5 YR 4/4; at centre 10 YR4/3, 5/3, 6/3) paler towards margin,
slightly pallescent on drying, (strongly) radially fibrillose-satiny
becoming subtomentose minutely squarnulose with age and on drying,
particularly at centre. Lamellae, L = 22-30, I = 1-3 (-5), moderately
distant, almost free, deeply decurrent in f. eccilioides, (sub- )ventricose,
white, then (sordid) pink, finally brownish pink (7.5 YR 6/4, 5/4) with
concolorous, slightly irregular edge. Stipe 20-45 x 2-4 mm, cylindrical
or compressed with longitudinal groove, tapering or slightly broadened
downwards, concolorous with pileus or slightly paler, sometimes prui­
nose at apex and white tomentose at base, remaining surface polished,
rarely somewhat pruinose. Context concolorous with surface in cortex,
inner part pallid, fibrous. Smell farinaceous. Taste farinaceous.

Spores (7.0-) 7.5-9.0 (-9.5) x 5.5-7.0 (-7.5) urn, Q = 1.15-1.4 (-
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Fig. 116. Entoloma argenteostriatum,

Entoloma argenteostriatum is distinguished from the other species in
sect. Fernandae by its dark, smooth pileus and strongly silvery­
fibrillose stipe.

64. Entoloma cuniculorum Amolds & Noordel. in Persoonia 10: 289.
1979. -Fig. 117.

SEL. DESCR. & FIGS.- Amolds & Noordel. in Persoonia 10: 289-290,
figs. 11-14. 1979; Noordel. in Persoonia 10: 490.1980.
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Pileus 9-25 mm, conico-convex or convex then expanding with straight,
often undulating margin, strongly hygrophanous, when moist dark
grey-brown, translucently striate up to centre, pallescent on drying to
pale brown-grey. Lamellae moderately distant, broadly to narrowly
adnate, pale brown-grey then sordid flesh-colour with concolorous
entire edge. Stipe 23-32 x 2-4 mm, cylindrical sometimes compressed
(then up to 7 mm broad), grey-brown, paler than pileus, silvery striate
lengthwise; upper part densely pruinose. Context thin, greyish white,
relatively firm in pileus, fibrous in stipe, Smell farinaceous when fresh,
later on more like that of cucumber. Taste rancid-farinaceous.

Spores 7.5-9.5 (-10.5) x 6.0-7.0 (-7.5) urn, Q=(1.15-) 1.2-1.5; Q=
1.35, 5-7-angled in side-view. Basidia 30-40 x 8.5-21 urn, 4-spored,
clarnpless, Lamella edge fertile. Cystidia absent. Pileipellis a cutis of
cylindrical, 4-13 urn wide hyphae at centre with up to 25 urn wide
ascending terminal elements. Pigment brown, incrusting the hyphae of
pileipellis and pileitrarna, in addition intracellular, granulose in pileipel­
lis and upper pileitrama, Clamp-connections absent.

HABITAT & DISTR. - In small groups in poor vegetation of short
grasses and mosses on dry, acid, sandy soil. Very rare (Wijster: Spier).
Sept.

Pileus 12-16 mm, bluntly conical or hemispherical with small papilla,
with straight margin, hygrophanous, when moist rather pale grey-brown
with paler margin, dark grey-brown striate up to dark grey-brown
centre, on drying expallent to pale grey-brown, smooth, glabrous.
Lamellae moderately distant, narrowly adnate, slightly ventricose up to

transvenose, with entire, concolorous edge. Stipe 15-50 x 1-2.5 mm,
cylindrical, with slightly broadened base or not, pale to rather dark
grey-brown (10 YR 7/4,6/4, base 5/4; 4C4, 6C4, 6D4, 6D5, 6E5), not
striate, glabrous as if polished, with (strongly) white tornentose base.
Context thin-membranaceous in pileus, rather firm or fragile in stipe,
concolorous with surface, in fleshy specimens inner parts pale. Smell
mostly distinctly farinaceous, sometimes spontaneously none, but dis­
tinct when cut. Taste weakly to distinctly farinaceous.

Spores (6.5-)7.0-9.0 (-10.0) x 5.5-7.0 (-7.5) urn, Q = 1.15-IA. Cl =
1.25-1.3, 5-6-angled in side-view. Basidia 20-40 (-45) x 8.5-12.5 (-14)
urn, 4- (rarely also 2-)spored, clampless. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis made up of 3-8 urn wide hyphae sometimes
with trichodermal tufts of ascending terminal elements at centre. Pia­
ment incrusting and intracellular in pileipellis. Clamp-connections ab­
sent.

HABITAT & DISTR. -In groups, terrestrial on oligotrophic, pleisto­
cene sandy soils. Fairly common. July-Nov.

Fig. 115. Entoloma acidophilum.

Pileus 10-50 mm, convex then flattened with small papilla. finally more
or less concave, strongly hygrophanous, when moist pale greyish brown
with weak pink tinge (K. & W 5C5) with darker grey-brown striae and
centre (6E5), strongly pallescent on drying to pale grey-ochraceous,
glabrous or slightly rugulose at centre. Lamellae, L = 12-17, I = (1-) 3-5,
fairly thick and distant, very narrowly adnate, ventricose, white then
pink, with entire, concolorous edge. Stipe 10-32 x 1-2 mm, slender,
short, slightly broadened towards base, pale greyish brown (5C5, 5C5­
6), minutely silvery striate lengthwise, white pruinose at apex. Context
very thin, concolorous with surface. Smell strongly farinaceous. Taste
not known.

Spores 8.5-10.5 (-11.0) x (6.5-) 7.0-8.0 urn,Q =(1.15-) 1.2-1.45, Q
= 1.3, 5-7-angled in side-view. Basidia 30-42 x 8.5-11.5 urn, 2- and
4-spored, clampless. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of narrow cylindrical, 2.5-7 urn wide hyphae with, particularly at
centre, numerous ascending terminal elements. Pigment incrusting and
intracellular in pileipellis. Clamp-connections absent.

HABITAT & DISTR. - In small groups on humus in dry grass heath
(Violion caninae) on poor acid soil; rare. July-Sept.

62. Entoloma acidophilum Amolds & Noordel. in Persoonia 10: 285.
1979. - Fig. 115.

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 91a.
1980.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 490. 1980.
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Entoloma acidophilum is distinguished from related species in sect.
Fernandae by the combination of a glabrous, deeply striate pileus, and
striate, grey-brown stipe.

63. Entoloma argenteostriatum Amolds & Noordel. in Persoonia 10:
285. 1979.-Fig. 116.

SEL. DESCR. & FIGS.-Amolds & Noordel. in Persoonia 10: 285-287,
figs. 1-4. 1979; Noordel. in Persoonia 10: 490. 1980.

oOODO
Fig. 117. Entoloma cuniculorum.



3 mm broad. pale grey-brown. then flesh-colour with concolorous edge.
Stipe 20-32 x 1.5-2 mm, cylindrical. rather pale grey-brown, smooth.
not striate, finely pruinose at base. Context very thin in pileus, dark
brown-grey, in stipe concolorous with surface, fairly brittle. Smell
rather strongly farinaceous. Taste farinaceous.

Spores (8.5-) 9.0-11.5 (-12.5) x (6.0-) 6.5-7.5 (-8.0) um, Q =1.3­
1.7, Q = 1.45 (-1.8), 5-7-angled in side-view. Basidia 23-46 x 10-12
(-13) urn. 4-spored, clampless. Lamella edge fertile. Cystidia absent.
Pileipellis a cutis of 4.5-14 urn wide, cylindrical hyphae. Pigment
incrusting the hyphae of pileipellis and pileitrama, also intracellular in
pileipellis. Clamp-connections absent.

HABITAT & DISTR.- Solitary or in small groups in poor vegetation of
mosses and grasses, on acid, sandy soil. Very rare (Beilen; Ruinen).
Also known from Denmark in a similar habitat. Oct.-Nov.
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Fig. 119. Entoloma xanthocaulon.

The small spores with rather rounded angles are distinctive for Ento­
loma defibulatum.

Entoloma cuniculorum is distinguished from other species in sect.
Fernandae by the large spores.

67. Entolorna cetratum (Fr.: Fr.) Mos., Rohrlinge-Blatterpilze, 4.
Aufl.: 206. 1978. - Fig. 120.

Agaricus cetratus Fr.: Fr., Syst. mycol. 1: 207. 1821; Nolanea cetrata

Pigment intracellular, rarely also membranal or very finely incrusting;
spores with dihedral base.

Sect. Endochromoncma (Larg. & Thiers) Noordel.

Pileus 13-32 mm, conical, then expanding to convex, finally flattened.
rarely with small papilla, sometimes with slight central depression, with
margin often slightly to distinctly involute, strongly hygrophanous,
when moist pale to rather dark reddish or pinkish brown (centre Mu. 10

YR 6/3,5/3; 7.5 YR 4/3,4/4,3/2; 5 YR 3/3), paler towards margin (10
YR 6/3, 6/4, rarely 7/3), translucently striate up to centre, pallescent on
drying to ochraceous-greyish (10 YR 7/2.7/3). glabrous, shiny. Lamel­
lae, L =(15-) 20-30, I =(1-) 3-5, rather crowded, adnate or emarginate,
sometimes almost free, pale then pink, often without any brown or grey
tinge (7.5 YR 7/4) with entire concolorous edge. Stipe 20-50 x 1-3 mm,
cylindrical sometimes slightly broadened towards base with yellow
tinge (10 YR 7/4,5/4; 2.5 Y 5-7/4) strongly contrasting with pileus­
colour, smooth, polished, sometimes slightly pruinose at apex, white
tomentose at base. Context thin-membranaceous, fragile, concolorous
with surface. Smell strongly farinaceous. Taste strongly farinaceous.

Spores 7.0-9.0 (-9.5) x 5.5-7.5 urn, Q = 1.1-1.4, Q= 1.25-1.3,
5-6-angled in side-view. Basidia 24-42 x 8-11.5 (-12.5) urn, 4- (rarely
also 2-)spored, clampless. Lamella edge fertile. Cystidia absent. Pilei­
pellis a cutis of radially arranged 2.5-11 urn wide hyphae, rarely with
clavate terminal elements up to 15 urn wide; subpellis well developed,
made up of short inflated elements, 50-110 x 14-27 urn. Pigment
incrusting the hyphae of pileipellis and pileitrama, in pileipellis (subpel­
lis) also brown, granular, and intracellular. Clamp-connections absent.

HABITAT & DISTR. - Solitary or in small groups in mossy grassland,
usually on acid soil, not uncommon on the pleistocene soils and in
coastal dunes. Aug.-Sept.

Entoloma xanthocaulon is recognized by the yellow colour of its stipe,
which does not occur in other species of sect. Fernandae. Entoloma
verecundum is distinguished by its large spores, intracellular pigment,
and clamped basdia. Entoloma rhombisporum has cuboid spores.

66. Entoloma xanthocaulon Amolds & Noordel. in Persoonia 10: 299.
1979.-Fig.119.

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 91C.
1981.

SEL. DESCR.& FIGS. - Amolds & Noordel. in Fung. rar. le. col. 12:
12-13, fig. 11. 1981; Noordel. in Persoonia 10: 493-494, fig. 26.1980.

VERN. NAME. - Geelsteelsatijnzwam.
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Fig. 118. Entoloma defibulatum.
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65. Entoloma defibulatum Arnolds & Noordel. in Persoonia 10: 290.
1979. -Fig. 118.

SEL. DESCR. & FIGS. -Arnolds & Noordel. in Persoonia 10:290-291,
figs. 15-18. 1979; Noordel. in Persoonia 10: 492, fig. 28.1980.

Pileus 19-21 mm, conico-carnpanulate, then expanding, finally ap­
planate with straight margin, with undulating, sometimes splitting
margin with age, hygrophanous, when moist dark grey-brown (K. & W.
6F5) paler towards margin (6E5, 6D4) darker translucently striate up to
centre, pallescent on drying to pale brown-grey, dull. Lamellae, L =
16-21, 1 = 2-7, moderately distant, narrowly adnate to almost free,
ventricose, up to 4 mm broad, pale grey-brown then flesh-colour with
entire, concolorous edge. Stipe 28-40 x 2 mm, straight, cylindrical,
narrowly fistulose, rather dark greyish brown (6E6), finely striate under
lens, base white tomentose. Context thin, concolorous with surface in
pileus, hyaline and grey-brown in stipe, Smell farinaceous-rancid,
cucumber-like. Taste farinaceous-rancid, cucumber-like.

Spores 6.5-8.0 x 5.5-7.0 urn, Q= 1.1-1.3 (-lA), Q= 1.2, rounded­
angular in side-view with very blunt angles. Basidia 28-35 x 7.5-10 urn,
4-spored, clampless. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of (3-) 5-12 (-15) urn wide cylindrical hyphae. Pigment incrusting
the hyphae of pileipellis and pileitrama, and intracellular in pileipellis,
rarely also in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - Solitary or in small groups in poor vegetation of
mosses and grasses on rather moist to fairly dry acid peat or humus-rich
sand. Very rare. Only known from two localities near Dwingeloo.
Oct.-Nov.
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Fig. 120. Entoloma cetratum.

FLORA AGARICIN ANEERLANDICA

irregularly crenate, concolorous edge. Stipe (20-) 35-85 x (1.5-) 2-4 (-5)
mm, cylindrical, with gradually broadened base, sometimes twisted or
compressed, pale yellow to yellowish brown (2.5 Y 7/4,6/4,5/4; 10 YR
7/3,7/4), strongly silvery striate with loose fibrils, at base white tomen,
tose. Context concolorous in cortex, inner parts pale. Smell indistinct
sometimes very slightly farinaceous. Taste weak or slightl;
farinaceous-rancid.

Spores (9.5-) 10.0-13.5 (-14.0) x 7.0-8.0 (-9.0) urn, Q =1.2-1.8, Q=
1.45, irregularly (5-)6-7(-8)-angled in side-view. Basidia 25-50 x 8-13.5
urn, 2-spored (rarely a few 1- or 4-spored), c1ampless. Lamella edge
fertile. Cystidia absent. Pileipellis a thin cutis ofradially arranged, 4-7
(-10) urn wide cylindrical hyphae; subpellis well-developed, made up
of inflated elements, 50-90 (-140) x 15-30 urn. Pigment intracellular,
very pale, sometimes also slightly membranal, never incrusting. Clamp­
connections absent.

HABITAT & DlSTR. - In small groups, typically among needles and
other litter in coniferous plantations on sandy soil, but also frequent in
heath-like vegetations (Ericetum, Callunetum) on pleistocene sands and
in coastal dunes. Also found on peat and among Sphagnum. Very
common. Common and widespread in Europe. May-Dec., occasionally
also in other months.
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(Fr.: Fr.) Kumm., Fiihr. Pilzk.: 95. 1871; Rhodophyllus cetratus (Fr.: Fr.)
Quel., Enchir. Fung.: 64. 1886; Hyporrhodius cetratus (Fr.: Fr.) Schroet.
in Cohn., Krypt.-Fl. Schlesien 3(1): 613.1889.

SEL. ICON. - Arnolds & Noordel. in ·Fung. rar. Ic, col. 12: pI. 89a.
1981; Cetto, Funghi Vero 4: pl. 1429. 1983; Dahncke & Dahncke, 700
Pilze: 263. 1979; Konr. & M., le. sel. Fung. 2: pl, 179, fig. 1. 1930;
J.Lange, Fl. agar. dan. 2: pl, 78F. 1937; Ryman & Holrnasen, Svampar:
384; R.Phillips, Mushr. other Fungi: 117. 1981.

SEL. DESCR. & FIGS. - Arnolds & Noordel. in Fung. rar. Ic. col. 12:
2-3, fig. 1. 1981; Konr. in Bull. trimest. Soc. mycol. Fr. 45: 51-52. 1929;
Noordel. in Persoonia 10: 496-497, figs. 32a-c. 1980.

VERN. NAME. - Dennesatijnzwam.

Pileus 9-50 mm, conical or hemispherical usually expanding to almost
flat with broad, rounded papilla or not, rarely slightly depressed at
centre, with straight or slightly inflexed margin, strongly hygrophanous,
when moist pale ochraceous, yellow-brown or reddish brown, distinctly
paler and more yellow towards margin (Mu. 7.5 YR 4/4,4/2,5/4, rarely
3/2 at centre, margin 7.5 YR 7/4, 10 YR 7/4,8/4) translucently striate up
to two-thirds of radius, strongly pallescent on drying to pale yellowish
or ochraceous (10 YR 7/4, 7/6,8/3,8/4), glabrous when moist, shiny,
radially fibrillose when dry. Lamellae, L = (15-) 20-30, 1= (1-) 3-5 (-7),
moderately crowded, narrowly adnate to almost free, triangular then
ventricose, up to 7 mm broad, yellowish-ochraceous then pink finally
brown-pink (10 YR 7/4 then 7.5 YR 8/4, 7/4, 6/4 rarely 5/4) with
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Fig. 121. Entolomafarinogustus.

Entoloma cetratum is a common species which can be easily recognised
in the field by its yellowish colours, and microscopically by its large
spores and 2-spored, c1ampless basidia. Entolomafarinogustus differs
in habit, not or hardly striate stipe, and a strong mealy taste.

Entoloma cuneatum and E. lanuginosipes have some resemblance in
habit, and sometimes also in colour, to E. cetratum, but differ in having
4-spored, clamped basidia, but almost similar spores.

68. Entoloma farinogustus Arnolds & Noordel. in Persoonia 10: 292.
1979. -Fig. 121.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. Ic, col. 12: 89b.
1981.

SEL. DESCR. & FIGS. - Arnolds & Noordel. in Fung. rar. Ic. col. 12: 3,
fig. 3.1981; Noordel. in Persoonia 10: 497-498, fig. 34.1980.

Pileus 6-20 mm, bluntly conical or hemispherical then flattened with or
without weak papilla, rarely slightly depressed, with straight margin,
strongly hygrophanous, when moist pale ochraceous brown, slightly
darker at centre, translucently striate up to centre, pallescent on drying
to pale cream-colour or pinkish, glabrous. Lamellae, L =20-25, 1=1-5,
moderately distant, narrowly adnate, narrowly ventricose, pale then
pink with concolorous entire edge. Stipe 11-28 x (104-) 2-3 mm,
cylindrical slightly broadened at base, yellowish or orange-brown,
glabrous, polished, sometimes minutely pruinose at apex. Smell weak,
slightly farinaceous. Taste strongly farinaceous-rancid or like cod-liver
oil.

Spores 9.0-12.0 (-12.5) x (6.5-) 7.0-8.0 (-9.5) urn, Q= 1.2-1.6, Q=
1.35, irregularly 6-8-angled in side-view with dihedral base. Basidia
25-40 x 8-12 urn, 2-spored, c1ampless. Lamella edge fertile. Cystidia
absent. Pileipellis a cutis ofradially arranged, cylindrical, 4-12 urn wide
hyphae with well-developed subpellis of short, inflated elements 24-85
x 13-28 urn, Pigment pale membranal and intracellular in pileipellis and
upper pileitrama. Clamp-connections absent.

HABITAT & DlSTR. - In small groups on the ground and on litter of
grasses and Cal/una vulgaris, also found in moss in Quercus-forest, on
poor, acid, sandy soil. Very rare (Dwingeloo; Schoonloo). May-Nov.

Entoloma farinogustus is distinguished by its small basidiocarps,
glabrous, polished stipe, and 2-spored, c1ampless basidia.



ENTOLOMATACEAE(Noordeloos) 135

Q 0
IvEN
RC

1982

Fig. 122. Entoloma cuneatum.

69. Ento1oma cuneatum (Bres.) Mos., Rohrlinge-Blatterpilze 4. Aufl.:
205.1978. -Fig. 122.

Nolanea cuneata Bres., Fungi trident. 1: 77. 1887.
Sa. ICON. - Bres., Iconogr. mycol, 12: pl. 583, fig. 2. 1929.
Sa. DESCR. & FIGS. - Noordel, in Persoonia 10: 498-499, fig. 35.

1980; P.D.Orton in Trans. Br. rnycol. Soc. 43: 330. 1960.

Pileus 23-56 mm, conical then expanding to conico-convex or convex,
usually with small papilla, with straight margin, strongly hygropha­
nous, when moist rather dark reddish brown (Mu. 5 YR 4/3, 4/4; K. &
\V. 5E8) with contrasting yellowish-hyaline apex (papilla), translu­
cently striate up to centre, strongly pallescent on drying to sordid
ochraceous-greyish (10 YR 7/2, 8/4), smooth. Lamellae, L =up to 35,
1 = 1-3, moderately distant, almost free, ventricose, sordid ochraceous
pink, finally brownish pink (e.g. 5 YR 6/6) with concolorous or slightly
paler, entire edge. Stipe 25-70 x 2-4 mm, cylindrical, sometimes slightly
broadened towards base, yellowish to yellowish brown, paler than
pileus, silvery striate, pruinose at apex or upper half, rarely entirely
pruinose. Context concolorous with or slightly paler than surface. Smell
indistinct. Taste none.

Spores (10.0-) 10.5-12.5 x 7.5-8.5 (-9.0) um, Q = 1.25-1.45 (-1.6), Q
= 1.4, 5-7 -angled in side-view with dihedral base. Basidia 36-50 x
11-14.5 urn, 4-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a cutis of radially arranged, 2.5-7 (-9) urnwide, cylindrical
hyphae; subpellis not or only weakly developed. Pigment pale
membranal and intracellular in pileipellis and upper pileitrama. Clamp­
connections present in hymenium, elsewhere rare.

HABITAT & DISTR. - Solitary or subgregarious in coniferous forest.
In the Netherlands very rare (Flevoland). Widespread in northwestern
Europe, but rare. June-Oct.

Entoloma cuneatum resembles E. cetratum, from which it differs in
having a darker pileus with yellow papilla, and 4-spored, clamped
basidia.

70. Entoloma lanuginosipes Noordel. in Persoonia 10: 248. - Fig.

123.
Nolanea crassipes Velen., Ceske Houby: 627. 1921, non Entoloma

crassipes Petch, 1924.

Sa. DESCR. & FIGS. - Noordel. in Persoonia 10: 499-501, fig. 33.
1980.

Pileus 20-35 mm, conical then expanding, finally applanate, usually
with small papilla, rarely with more or less depressed centre, with
straight margin, strongly hygrophanous, when moist pale honey­
coloured or yellow-brown (Mu. 10 YR 7/6, 6/4), slightly darker at
centre, translucently striate up to centre, pallescent on drying to pale
yellow or pinkish yellow (2.5 Y 8/2-4), strongly sericeous. Lamellae,
L = 25-35, 1= 1-3 (-5), moderately distant.flesh-coloured pink (7.5 YR
7-6/4), with more or less irregular, concolorous edge. Stipe 80-90 x 2-3
mm, cylindrical or compressed, slightly broadened towards base, pale
yellow (l0 YR 7/8; 2.5 Y 8/6), silvery striate, entirely minutely prui­
nose, white tomentose at base. Context pallid, relatively firm in stipe,
brittle in pileus. Smell weak, subfarinaceous when cut. Taste weak or
farinaceous.

Spores 10.0-12.5 x 7.5-9.0 (-10.0) urn, Q= (1.1-) 1.2-1.5 (-1.7), Q=
1.4, 6-7-angled in side-view. Basidia 30-58 x 9-17 um, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis of
radially arranged, 2.5-8 (-10) urn wide, cylindrical hyphae. Pigment
pale, membranal and intracellular in pileipellis and upper pileitrama.
Clamp-connections present in hymenium.

HABITAT & DISTR. - Solitary or subgregarious in frondose and
coniferous forest. Very rare (Gietelo). Also known from Germany and
Czechoslovakia. April-Oct.

Entoloma lanuginosipes is recognized by the pale colours, pruinose
stipe, and 4-spored, clamped basidia.

71. Entoloma occuItopigmentatum Arnolds & NoordeL in Persoonia
10: 292. 1979. - Fig. 124.

Sa. ICON. - Amolds & Noordel, in Fung. rar. Ic. col. 12: pI. 92c.
1981.
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Fig. 123. Entoloma lanuginosipes.
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SEL. DESCR. & FIGS. - Arnolds & Noordel. in Fung. rar. le. col. 12:
18-19, fig. 14. 1981; Noordel. in Persoonia 10: 501-502.1980.
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Fig. 124. Entoloma occultopigmentatum.

without small umbo, hygrophanous, when moist moderately pale brown
with orange tinge with distinctly darker grey-brown striae and centre,
deeply translucently striate up to centre, pallescent on drying along
radial streaks to pale ochraceous grey, shiny, minutely radially wrinkled.
Lamellae, L = 22-27, I = 1-3 (-5), free, rather distant, broadly ventricose,
pale then moderately dark flesh-coloured pink without grey tinges, with
entire, concolorous edge. Stipe 22-47 x 1.5-3.5 mm, cylindrical, at base
usually slightly broadened, narrowly fistulose, greyish yellow to brown­
ish yellow, minutely silvery striate lengthwise, minutely pruinose at
apex, at base slightly white tomentose. Context thin, fibrillose-brittle,
concolorous with surface. Smell weak, not farinaceous. Taste weak, not
farinaceous.

Spores (8.5-) 9.0-10.5 (-11.5) x 7.0-8.5 (-9.0) urn, Q= 1.1-1.4, Q=
1.25, acutely 5-6-angled in side-view with dihedral base. Basidia 30-38
x 9.5-11.5 urn, 4-spored, clamped. Lamella edge fertile. Cystidia ab­
sent. Pileipellis a cutis made up of cylindrical hyphae, 2-5 urn wide.
Pigment pale brown, intracellular in pileipellis and pileitrama. Clamp­
connections abundant in hymenium, elsewhere rare or absent.

HABITAT & D1STR. -Subgregarious in unmanured hayfield (Calthion
palustris) on wet, mesotrophic, peaty soil. Only known from the type­
locality (Vries: Taarlo). May.

Entoloma calthionis resembles E. cetratum from which it differs,
however, in colour, absence of a distinct subpellis in the pileus, and
4-spored, clamped basidia.

73. Entoloma ventricosum Arnolds & Noordel. in Persoonia 10: 298.
1979. - Fig. 126.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pI. 93c.
1981.

SEL. DESCR. & FIGS. - Arnolds & Noordel. in Fung. rar. le. col. 12:
20-21, fig. 16. 1981; Noordel. in Persoonia 10: 502-503.1980.

Fig. 125. Entoloma calthionis.
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Pileus 25-56 mm, conico-convex then expanding with or without blunt
papilla, rarely slightly depressed at centre, with slightly involute or
straight margin, hygrophanous, when moist rather dark brown (Mu. 10
YR 2/2, 3/2; 5 YR 2/2) paler towards margin, translucently striate up to
half of radius, strongly pallescent on drying to ochraceous-greyish
brown (10 YR 6/4, 6/3, 7/2, 7/3), innately fibrillose, shiny. Lamellae,
L = 25-60, I = 1-14, moderately distant to rather crowded, broadly
adnate to deeply emarginate, segmentiform to rather broadly ventricose,
up to 9 mm broad, pale, sordid grey, then pink with brown tinge (7.5 YR
6/4,5/4, finally 4/4) with entire or slightly irregular, concolorous edge.
Stipe 30-100 x 2.5-8 (-11) mm, cylindrical or compressed, sometimes
gradually broadened towards base, pale to moderately dark grey-brown
(10 YR 7/4, 6/4, 5/2, 4/3, 4/2), strongly silvery striate lengthwise, white
tomentose at base. Context thin and relatively firm in pileus, brittle in
stipe, concolorous with surface. Smell strongly farinaceous. Taste
strongly farinaceous.

Spores 7.5-9.5 x (6.5-) 7.0-8.0 (-8.5) urn, Q =1.0-1.25, Q =1.1,
(4-)5-6-angled in side-view. Basidia 28-41 x 8.5-14 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis made
up of 3-7 (-11) urn wide cylindrical hyphae with pale brown coloured
walls. Pigment pale, diffuse, intracellular in pileipellis and upper pilei­
trama. Clamp-connections present in hymenium, in other tissues rare or
lacking.

HABITAT & D1STR. - Gregarious in moist grassland (Scirpetum
sylvatici) or on extensively grazed meadows. Very rare (Vries;
Schoorl.). Also known from w.Germany. Sept.-Oct.

Entoloma occultopigmentatum is a large grassland species which re­
sembles a large E. sericeum on account of the dark brown colours,
farinaceous smell and isodiametrical spores. The distribution of the
pigment in the pileus, however, is strikingly different.

72. Entoloma calthionis Arnolds & Noordel. in Persoonia 10: 287.
1979. -Fig. 125.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pI. 89c.
1981.

SEL.DESCR. & FIGS. - Arnolds & Noordel. in Fung. rar. le. col. 12:
4-5, fig. 2.1981; Noordel. in Persoonia 10: 502.1980. M:N
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Pileus (10-)12-28 mm, obtusely conical to convex or flattened, with or Fig. 126. Entoloma ventricosum.
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Pileus 13-24 mm, bluntly conico-convex to flattened with weak umbo
and slightly inflexed margin, slightly hygrophanous, when moist grey­
brown at centre, with pale grey-brown, sometimes sharply delimitated
marginal zone, often with slight ochraceous tinge, translucently striate
up to centre with dark brown striae, pallescent on drying with radial
streaks to very pale ochracreous grey, glabrous. Lamellae, L = 15-18, 1=
1-3, rather distant, somewhat thickish, strongly ventricose, transvenose,
pale greyish pink then dark brown-pink (K. & W 6C5), with flesh­
coloured edge (6B4). Stipe 30-48 x 2-3.5 mm, cylindrical often slightly
fiexuose, solid then narrowly fistulose, pale ochraceous grey-brown to
rather dark grey-brown (5C5, 6C5, 6E6), smooth, minutely striate
lengthwise, on drying more distinctly striate, white tomentose at base.
Context very thin in pileus, fibrillose-brittle, concolorous with surface,
except pallid inner part of stipe. Smell none. Taste not distinctive.

Spores (8.5-) 9.0-11.0 (-11.5) x 7.0-8.5!lm, Q= 1.15-1.4, Q= 1.25,
acutely 5-6-angled in side-view. Basidia (28-)30-40 x 9-14 urn, 4­
spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of narrow, cylindrical hyphae, 4-8!lm wide; subpellis not distinct.
Pigment pale brown, intracellular in pileipellis and pileitrama. Clamp­
connections abundant in hyrnenium, absent in trama.

K-\BtTAT& DISTR. - Solitary or in small groups in poorly manured
meadows on fairly dry, weakly acid, humus-rich sand. Very rare (Rol­
de). Also known from one locality in France. May and Sept.

Entoloma ventricosum belongs to the complex of E.cetratum in which it
is unique because of the small spores, greyish colour, thickish, trans­
venose lamellae, and 4-spored, clamped basidia.

74. Entoloma infula (Fr.) Noordel. in Persoonia 10: 503. 1980. - Fig.
127.

Agaricus infula Fr., Spicilegium: 8. 1836; Nolanea irfula (Fr.) Gillet,
Hymenornycetes: 421. 1876; Rhodophyllus infula (Fr.) Quel., Enchir.
Fung.: 64. 1886.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pI. 90a, d.
1981.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 503-505, fig. 37.
1980.

Pileus 10-45 mm, conical then conico-campanulate, expanding with age
to convex finally flattened, with strongly undulating margin, usually
with pronounced papilla, hygrophanous, when moist ochraceous or
greyish brown to sepia (K. & W 6D6, 6C5, 6C6, 6E6) translucently
striate up to half of radius or more, sometimes zonate, pallescent on
drying to ochraceous grey (5C5/C4), glabrous or minutely radially
rugulose, shiny. Lamellae, L = 18-30, I = (1-) 3-7, crowded, narrowly
adnate to almost free, ventricose, white then pink without any trace of
grey or brown with entire, concolorous edge. Stipe 17-78 x 1.5-3 mm,
cylindrical sometimes broadened towards base, concolorous with or
slightly paler than pileus (6C3, C5, D5, or between D4 and C4),
pruinose at apex, glabrous and polished or innately fibrillose length­
wise, not striate, at base white tomentose. Context membranaceous,
usually rather firm, concolorous with surface in cortex, inner parts
pallid. Smell absent or faint. Taste indistinct.

Spores 7.0-9.5 (-10.0) x 6.0-7.0 urn, Q = 1.15-1.5, Q= 1.3, (4-)5-7­
angled in side-view. Basidia 25-40 x 7.5-14!lm, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a cutis of radially
arranged, (2.5-)4-11 urn wide hyphae; subpellis usually well­
differentiated, made up of inflated elements. Pigment minutely incrust­
ing hyphae of pileipellis and in addition pale brown, intracellular in
pileipellis and subpellis. Clamp-connections present in hymenium.

HABtTAT & DISTR. - Solitary or in small groups in poorly manured
grassland, usually on weakly acid soil poor in humus, but also found on
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Fig. 127. Entoloma infula.

basic soil in xerophytic grassland. Rare. Widespread in north-western
Europe in similar habitats. July-Oct.

Entoloma infula is characterised by its conical pileus, glabrous, cartila­
gineous stipe, fairly small spores and slightly incrusted hyphal walls, E.
solstitiale is very close but has distinct intracellular pigment, and E.
chlorinosum differs in having a strong, nitrous smell.

75. Entoloma solstitiale (Fr.) Noordel. in Persoonia 10: 505. 1980. ­
Fig. 128.

Agaricus solstitialis Fr., Epicr.: 152. 1838; Leptonia solstitialis (Fr.)
Gillet, Hymenornycetes: 416. 1876; Rhodophyllus solstitialis (Fr.)
Quel., Enchir. Fung: 60. 1886; Nolanea solstitialis (Fr.) P.D.Orton in
Trans. Br. rnycol. Soc. 43: 179. 1960.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pl, 9Oc.
1981.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 505-506, fig. 38.
1980.

Pileus 10-24 mm, (acutely) conical only slightly expanding with age,
often with abrupt papilla, with margin slightly involute at first then

tv8'J
RC

1982

o CJ ()
(JOG

Fig. 128. Entoloma solstitiale.
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Fig. 131. Entoloma triste.
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Pileus 17-22 mm, conical then expanding to conico-convex with
straight margin, hygrophanous, when moist pinkish brown (Mu. 7.5 YR
5/4) paler at margin (7.5 YR 6-7/4), translucently striate up to centre,
strongly pallescent on drying to oehraceous pink, smooth, shiny. Lamel­
lae, L = 25, I = 1-5, moderately distant, almost free, ventricose, up to 6
mm broad, white, then pink (7.5 YR 7/2), with entire, concolorous edge.
Stipe 25-30 x 1.5-2 mm, cylindrical, straight, yellow (2.5 Y 7/4),
glabrous, polished. Context thin-mernbranaceous, rather tough, pallid.
Smell absent. Taste not known.

Spores 9.5-11.0 (-11.5) x 7.0-8.0 urn, Q =1.1-1.5, Q= 1.3,5-7­
angled in side-view. Basidia 28-35 x II-14 urn, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a cutis of 2.5-11 urn
wide, cylindrical hyphae. Pigment pale brownish, intracellular in pilei­
pellis and upper pileitrama. Clamp-connections present in hymenium.

HABITAT & DISTR. - In small groups in extensively grazed dune­
grassland with Salix rcpens. Very rare (Terschelling). Distribution in
north-western Europe unknown. Nov.

77. Entoloma verecundum (Fr.) Noordel. in Persoonia 10: 507. 1980.
- Fig. 130.

Agaricus rubellus subsp. verecundus Fr., Spicilegium: 6. 1836; Aga­
ricus verecundus (Fr.) Fr., Epicr.: 158. 1838; Nolanea verecunda (Fr.)
Oillet, Hymenomycetes: 422. 1876; Rhodophyllus verecundus (Fr.)
Quel., Enchir. Fung.: 64. 1886.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 507-508, fig. 39.
1980.

Fig. 130. Entoloma verecundum.

cylindrical hyphae. Pigment intracellular. Clamp-connections present
in hymenium.

HABITAT & DISTR. - In small groups in grassland. Very rare (Vlagt­
wedde; Anloo). Also known from Sweden, France and Italy. Sept.­
Oct.

The nitrous smell is distinctive for this small Nolanea.

FLORA AGARICIN A NEERLANDICA
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Fig. 129. Entoloma chlorinosum.

straight, hygrophanous, when moist moderately dark brown, sometimes
with ochraceous tinge (K. & W. 6D6-6E6; Mu. 10 YR 5/4, 5/6), darker
in centre (10 YR 3/4), slightly paler at margin, translucently sui ate up to
three-quarters of radius, pallescent on drying to greyish brown or
greyish yellow (6D5; 10 YR 7/3 or 2.5 Y 7/2,8/2), strongly radially
fibrillose. Lamellae, L = 30-35, I =0-) 3-9, fairly crowded, deeply
emarginate to almost free, ventricose, pallid then salmon-pink without
grey or brown tinges (6B5, 7B5; 7.5 YR 8/4, 7/4) with entire, concolor­
ous edge. Stipe 27-60 x 1-2 mm, slender, cylindrical, sometimes slightly
broadened at base, solid, then narrowly fistulose, greyish or blackish
brown, distinctly more grey than pileus (6E4; 10 YR 2/2, 3/2), paler at
apex, glabrous, polished or with some innate fibrils, not striate, white
tomentose at base. Context firm-subcartilagineous, concolorous with
surface; inner parts paler. Smell indistinct. Taste mild.

Spores 7.5-9.5 x (5.0-) 5.5-7.0 urn, Q = (1.0-) 1.2-1.6, Q = 1.35-1.4,
(4-)5-6-angled in side-view. Basidia 26-34 x 6.5-12 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis of
radially arranged, 3-9.5 urn wide, cylindrical hyphae; subpellis only
weakly differentiated. Pigment brown, intracellular in subpellis and
upper pileitrama. Clamp-connections present in hymenium.

HABITAT & DISTR. - Solitary or in small groups in poorly manured
grassland, preferably on mesotrophic, slightly acid or distinctly basic
soil. Very rare (Diepenveen; Wilp). Widespread in north-western Eu­
rope but rare. Aug.-Qct.

76. Entolorna chlorinosurn Arnolds & Noordel. in Persoonia 10: 287.
1979. -Fig. 129.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pI. 90b.
1981.

SEL. DESCR. & FIGS. - Courtecuisse in Doe. mycoI. 12(48): 47-51.
1982; Noordel. in Persoonia 10: 507, fig. 36. 1980.

Pileus 7-14 mm, acutely conical or hemispherical with small, abrupt
papilla, expanding to conico-carnpanulate, finally convex with small
conical papilla with straight margin becoming reflexed with age, hygro­
phanous, when moist (dark) yellowish brown orreddish brown (K. & W.
5C7; Mu. 10 YR 3/3, 4/3, 4/4) slightly paler towards margin, translu­
cently striate up to three-quarters ofradius, pallescent on drying to pale
yellowish brown (5B5; 10 YR 5/4,6/4) shiny. Lamellae, L =12-24, I =
0-1(-3), moderately distant, almost free, thin, ventricose, white, then
pink without brown or grey tinges with entire, concolorous edge. Stipe
28-40 x 0.5-1.5 mm, cylindrical, pale to moderately dark yellowish
brown (5B5, 5D5; 10 YR 4/3, 4/4), glabrous, polished, white tomentose
at base. Context thin, membranaceous-brittle in pileus, firm, rigid in
stipe, concolorous with surface. Smell strongly nitrous (like chlorine).
Taste mild or like soap. _

Spores (7.0-) 7.5-9.0 x 5.0-7.0 urn, Q = 1.2-1.5, Q =1.3,5-6(-7)­
angled in side-view. Basidia 24-35 x 7.5-10 urn, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a cutis of 2-81lm wide,
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78. Entoloma triste (Velen.) Noordel. in Persoonia 10: 254. 1979. ­
Fig. 131.

Nolanea tristis Velen., Ceske Houby: 630. 1921.
SEL.DESCR. - Noordel. in Persoonia 10: 509. 1980.

Pileus 10-20 mm, conical finally expanding to convex with small
papilla, hygrophanous, when moist blackish brown, not striate or very
obscurely so at margin only, pallescent on drying to moderately dark
brown, radially fibrillose, shiny. Lamellae, distant, greyish-ochraceous
with pink tinge. Stipe 20 x 1.5 mm, horn brown at apex, darker towards
base, paler than pileus, white tomentose at base. Smell absent. Taste not
known.

Spores 10.5-12.0 (-14.0) x (7.0-) 7.5-9.0 urn, Q=1.2-1.6, Q=1.35,
6-8-angled in side-view. Basidia 25-38 x 12.5-14.5 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis of
radially arranged, 4-10 urn wide hyphae. Pigment abundant, brown,
intracellular in pilepelJis. Clamp-connections present in hymenium.

HABITAT & DISTR. - Solitary or in small groups in grassland or on
peaty soil, in the Netherlands found in Calluna heath with Sphagnum on
dry, acid, sandy soil. Very rare (Nieuw Ginneken). Also known from
Denmark and Czechoslovakia. May-Sept,

80. Entoloma velenovskyi Noordel. in Persoonia 10: 258. 1979. - Fig.
133.

Nolanea conica Velen., Ceske Houby: 623. 1921, non Entoloma
conicum (Peck) Hesler, 1967. - Entoloma velenovskyi var. longicysti­
diatum Arnolds & Noordel. in Persoonia 10: 296.1979.

SEL. DESCR. & FIGS. -Arnolds & Noordel. in Persoonia 10: 296-298,
figs. 30-33.1979 (as E. velenovskyi var. longicystidiatum); Einh. in Ber.
bayer. bot. Ges. 52: 191. 1981; Noordel. in Persoonia 10: 510-51 I, fig.
41. 1980; Noordel. in Nord. 1. Bot. 2: 157. 1982.

Pileus 10-15 mm, acutely conical or campanulate, always with pro­
nounced papilla, only slightly expanding with age to conico-convex or
convex, with straight, rarely slightly inflexed margin, weakly to
strongly hygrophanous, when moist moderately to very dark grey­
brown (Mu. 7.5 YR 6/2, 5/2; K. & W 6E5) paler towards margin,
slightly translucently striate at margin, rarely distinctly striate up to half
of radius, slightly to distinctly pallescent on drying to grey-brown or
ochraceous grey (e.g. 6D4), glabrous or radially fibrillose, shiny.
Lamellae moderately distant, adnexed, deeply emarginate to (almost)
free, ventricose, sometimes thickish, white then clay-pink (5 YR 7/3,
6/3; 5C5, D5) with concolorous or slightly paler to almost white edge.
Stipe 15-60 x 1-3 mm, cylindrical, straight or f1exuose, pale grey-brown
or yellow-brown, glabrous, polished, at base sometimes slightly tomen­
tose. Context thin, membranaceous, concolorous with surface. Smell
none. Taste not known.
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Fig. 132. Entoloma undulatosporum.

79. Entoloma undulatosporum Amolds & Noordel. in Persoonia 10:
295. 1979. - Fig. 132.

SEL.DESCR. & FIGS. - Arnolds & Noordel. in Persoonia 10: 295-296,
figs. 27-29.1979; Noordel. in Persoonia 10: 509-510.1980.

Pileus 15-23 mm, convex then expanding, without papilla, with straight
margin, hygrophanous, when moist blackish brown (K. & W 5F6) with
slightly paler margin, translucently striate at margin only, pallescent on
drying from centre towards grey-brown (5D4), shiny, very finely radial­
Iy rugulose. Lamellae moderately distant, narrowly adnate, rather thick,
ventricose, up to 5 mm broad, pale grey-brown (5D4) with incarnate­
grey entire edge. Stipe 22-27 x 1.8-2.8 mm, relatively short, cylindrical,
paler and more brown than pileus (5D5), glabrous, slightly white
tomentose at base. Context thin in pileus, relatively firm, brittle in stipe.
Smell farinaceous. Taste farinaceous.

Spores (7.5-) 8.0-11.0 (-12.0) x 6.0-7.0 (-7.5) urn, Q=(1.25-) 1.3-1.6
(-1.7), Q= 1.35-1.45, irregularly 6-9-angled in side-view almost gib­
bose, thin-walled. Basidia :)-32 x 9.5-11.5 urn, 4-spored, clamped.
Lamella edge fertile. Cystidia absent. Pileipellis a poorly developed
cutis of 3.5-15 urn wide cylindrical hyphae. Pigment dark brown,
intracellular in pileipellis and upper pileitrama. Clamp-connections
abundant in hymenium, rare in other tissues.

HABITAT & DISTR. - Solitary or in small groups in poorly manured
meadow and in Quercus-Fraxinus forest both on humus-rich, sandy
soil. Very rare (Axel; Beilen). May-Sept.
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Fig. 133. Entoloma velenovskyi,
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Spores 10.0-14.0 (-16.0) x (7.0-) 7.5-11.0 urn, Q = 1.2-1.7, Q =

1.3-1.5, irregularly 5-9-angled in side-view. Basidia 28-43 x 9-14 urn,
4-, rarely also 2-spored, clamped. Lamella edge heterogeneous. Cheilo­
cystidia 50-120(-150) x (6-)7-20 (basal part) x 2-5 (apex) urn, fusoid­
lageniform, numerous. Pileipellis a cutis made up of radially arranged,
up to 12 urn wide cylindrical hyphae. Pigment brown, intracellular in
pileipellis and upper pileitrama. Clamp-connections present in hyme­
nium, rare or absent in other tissues.

HABITAT & DISTR. - Solitary or in small groups in grassland on
moist, rather humus-rich soil. Very rare (Drunen; Westerbork). Wide­
spread but rare in north-western and central Europe. July-Oct.

Since the publication of Entoloma velenovskyi var. longicystidiatum
observations on additional collections revealed that there is no sharp
limit between this and the typical variety.

81. Entoloma cryptocystidiatum Arnolds & Noordel. in Persoonia 10:
287.1979.-Fig.134.

SEL.DESCR. & FIGS. -Amolds & Noordel. in Persoonia 10: 287-288,
figs. 5- 10. 1979; Noordel. in Persoonia 10: 511-512. 1980.

Fig. 135. Entoloma inutile.

rather wet, eutrophic soil (Calthion palustris). Very rare (Vries). Distri­
bution in rest of Europe unknown; one collection seen from Austria.

Pileus 20-32 mm, conico-convex with margin narrowly involute at first
then straight, strongly hygrophanous, when moist rather pale grey­
brown (K. & W. 5D4) with slightly darker centre and slightly paler
margin, translucently striate up to centre, on drying pallescent to silvery
white with ochraceous tinge, shiny. Lamellae, L = 21-23, I = 3-5,
crowded, free, ventricose, 2.5-4 urn broad, pale brown-grey (5D4-5C3)
without pink tinge, with concolorous, entire edge. Stipe 47-53 x 1.5-2.5
mm, slender, cylindrical, fistulose, brittle, pale grey-brown, silvery
striate lengthwise. Context in pileus thin, brown-grey in pileus and
stipe. Smell weak, fungoid. Taste indistinct.

Spores 8.5-10.0 x 7.5-8.5 urn, Q= 1.1-1.3, Q= 1.2, 5-6-angled in
side-view. Basidia 29-39 x (8-) 11.5-12.5 urn. Lamella edge heteroge­
neous. Cheilocystidia (8.0-)15.5-38(-42) x 5-8 urn, subcylindrical,
often subcapitate, sometimes with thickened, refringent apex, scattered
among basidia. Pileipellis a cutis of radially arranged, 3.5-6 urn wide,
cylindrical hyphae. Pigment intracellular in pileipellis and pileitrama.
Clamp-connections present in hymenium.

HABITAT & DISTR. - In small groups in non-rnanured hayfield, on
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Fig. 134. Entoloma cryplocystidiatum.

Entoloma cryptocystidiatum is distinctive on account of its cylindrical­
subcapitate cystidia and intracellular pigment. Entoloma hebes, E.
kuehnerianum, and E. hirtipes have similar cystidia, but distinctly
incrusting pigments and larger, more heterodiametrical spores.

82. Entoloma inutile (Britz.) Noordel. in Persoonia 10: 512. 1980.­
Fig. 135.

Agaricus inutilis Britz. in Ber. naturhist. Ver. Augsburg 30: 16. 1890;
Nolanea inutilis (Britz.) Sacc. & Trav.• Syll. Fung. 20: 199. 1911;
Rhodophyllus inutilis (Britz.) Romagn. in Rev. Mycol. 1: 160. 1937.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pI. 93e.
1981; Romagn. in Rev. Mycol. 1: pI. 12, fig. 2.1937.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 512-513, fig. 40.
1980.

Pileus 5-30 mm, convex then applanate with or without small papilla
rarely slightly depressed, with margin straight, often undulating with
age, hygrophanous, when moist moderately dark grey-brown to black­
ish brown (K. & W. 5D4, 5D5, 6F6), slightly paler towards margin,
translucently striate up to two-thirds of radius, pallescent on drying to
brown, glabrous or minutely villose, especially at centre, shiny. Lamel­
lae, L = 25-32, I = 1-3, moderately crowded, adnate, emarginate or
almost free, ventricose, up to 5 mm broad, pale to rather dark greyish or
brownish pink (7D4/E4; Mu. 5 YR 5/4) with irregularly, concolorous or
slightly paler edge. Stipe 14-40 x 1-4 mm, cylindrical, pale to moderate­
ly dark brown (5B2, 5C3), moderately to strongly silvery striate length­
wise, pruinose at apex, downwards glabrous. Context thin, concolorous
with surface in pileus, pale in stipe. Smell indistinct. Taste indistinct.

Spores 9.0-11.5(-12.5) x (6.5-)7.0-8.0 (-9.0) urn, Q = (1.15-) 1.3­
1.5, Q=1.3-1.4, nodulose-angular in side-view. Basidia 24-32 x 9.5­
11.5 urn, 4-, rarely also 2-spored, clamped. Lamella edge heteroge­
neous. Cheilocystidia 25-52 (-80) x 6-14.5 (-17) x 2.5-7 urn, lecythi­
form or subcylindrical and subcapitate to clavate with conical apex,
numerous, mixed with basidia. Pileipellis a cutis of radially arranged,
cylindrical hyphae, 3.5-14 urn wide, sometimes with tufts of ascending
cylindrical to clavate terminal elements up to 17 urn wide. Pigment
abundant, brown, intracellular in pileipellis and upper pileitrarna.
Clamp-connections abundant in hymenium, also observed in covering
layers.
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margin 10 YR 5/4, 6/4), translucently striate at margin, pallescent on
drying to pale brown (10 YR 6/3, 7/3), brilliantly shiny when moist,
innately radially fibrillose, when dry. Lamellae, L = 40-50, I = 1-3,
crowded, almost free, ventricose, pale brown then brown-pink (10 YR
6/3, then 7.5 YR 6/4-5/4), with irregularly eroded, concolorous edge.
Stipe 40-85 x 2.5-6 mm, cylindrical often slightly broadened towards
base, sometimes compressed, sepia or horn-brown (10 YR 6/4, 5/4),
sometimes slightly pruinose at apex, downwards glabrous, innately
silvery striate, tomentose at base. Context rather firm-tough, particu­
larly in pileus. Smell farinaceous. Taste strong, very unpleasant­
rancid.

Spores 9.0-11.5 (-12.5) x 7.0-8.0 urn, Q= 1.3-1.6, Q= 1.4, asym­
metrical, 5-6-angled in side-view with pronounced angles. Basidia
28-44 x 10.5-1411m, 2- and 4-spored, clampless. Lamella edge hetero­
geneous. Cheilocystidia 17-40 x 12-24 um, sphaeropedunculate to
broadly clavate, sometimes with hyaline, slightly thickened walls,
scattered among basidia. Pleurocystidia similar to cheilocystidia, abun­
dant near lamella edge. PileipelIis a cutis of 2.5-6 urn wide cylindrical
hyphae with scattered ascending terminal elements up to 15 urn wide.
Pigment abundant, brown, intracellular in pileipellis and upper pilei­
trama. Clamp-connections absent from all tissues.

HABtTAT & DISTR. - Subgregarious in dune-meadow on humus-rich
sandy soil together with Salix repens. Very rare (Goedereede). Not
known from other places so far. Oct.

Fig. 136. Entoloma globuliferum.

84. Entoloma pleopodium (Bull. ex DC.: Fr.) Noordel. in Persoonia
12: 459.1985. -Fig. 137.

Agaricus pleopodius Bull. ex DC. in DC. & Lam., Fl. franc. 2: 194.
1805; Agaricus pleopodius Bull. ex DC.: Fr., Syst, mycol. 1: 207. 1821;
Nolanea pleopodia (Bull. ex DC.: Fr.) Gillet, Hyrnenomycetes: 420.
1876; Rhodophyllus pleopodius (Bull. ex DC.: Fr.) Quel., Enchir. Fung.:
64. 1886. - Agaricus icterinus Fr.: Fr., Syst. mycol. 1: 207. 1821;
Nolanea icterina (Fr.: Fr.) Kumm., FUhr. Pilzk.: 95. 1871; Rhodophyllus
icterinus (Fr.: Fr.) Quel., Enchir. Fung.: 64. 1886; Hyporrhodius icte­
rinus (Fr.: Fr.) Schroet. in Cohn, Krypt.-Fl. Schlesien 3(1): 613.1889.

SEL. ICON. - J.Lange, Fl. agar. dan. 2: pI. 78A. 1937 (as R. icte­
rinus).

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 516-518, fig. 44.
1980 (as E. icterinumy.

VERN. NAME. - Citroengele satijnzwam.
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Fig. 137. Entoloma pleopodium.
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Pileus 17-45 mm, conical to conico-campanulate then expanding to
convex finally flattened, with obtuse papilla, with margin involute, with
marginal zone irregularly undulating with age, hygrophanous, very dark
sepia-brown when moist, paler at margin (centre Mu. 10 YR 3/3, 4/3,

83. Entoloma globuliferum Noordel. in Persoonia 10: 513. 1980. ­
Fig. 136.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 513-514, fig. 42.
1980.

Entoloma inutile may resemble E. clandestinum because of its dark
colour and relatively distant lamellae, but can easily be distinguished by
its cheilocystidia and nodulose-angular spores. Other species of Ento­
loma with similar cheilocystidia such as E.jubatum and related species
differ in a great number of characters such as habit, surface of pileis,
structure of pileipellis, and size and shape of spores.

HABITAT & DISTR. - In small groups on Calluna-heaths on peaty,
acid soil and in poor mossy Quercus-forest (Dicrano-Quercetum) in
coastal dunes. Rare. Widespread in Europe. Oct.-Nov.
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Pileus 10-35 mm, campanulate or paraboloid, often truncate, expanding
to convex, finally applanate to concave, often with depressed or subpa­
pillate centre, with involute or straight margin, with marginal zone often
sulcate to undulating when old, hygrophanous, when moist pale to
moderately dark yellow, olivaceous yellow or lemon-yellow, at centre
often darker and more brown, paler towards margin (Mu. 5 YR 7/6,6/6,
6/4; 2.5 Y 7/6,6/6,6/4,5/4; centre 5 Y 5/6; 10 YR 5/4, margin 2.5 Y 8/6)
translucently striate up to half of radius, pallescent on drying to pale
yellow or olivaceous yellow (5 Y 8/6, 8/4; K. & w. 2A5/6), smooth
when moist, radially fibrillose on drying, sometimes subsquamulose at
centre. Lamellae, L = 20-30, I = 0-3, moderately distant, adnate or
emarginate, sometimes broadly adnate with small decurrent tooth,
segmentiform to ventricose, up to 6.5 mm broad, white then pale yellow
finally pink, often with slight brown tinge when old (5 Y 8/2; 2.5 Y 8/6,
8/4; 10 YR 8/6, 8/4; 7.5 YR 8/4, 7/6), with entire to subdentate,
concolorous edge. Stipe 20-80 x 2-4 (-5) mm, cylindrical, often slightly
broadened towards base, pale yellowish or greyish brown at apex,
downwards more flesh-coloured or pinkish brown, at base often with
purplish tinge, more rarely entirely yellowish-olivaceous and concolor­
ous with pileus (10 YR 8/4, 8/6,7/4,7/6 base 7.5 YR 7/6,6/6,5/6, rarely
5 Y 6/4 or 2.5 Y 6/4), minutely pruinose to ftocculose at apex, down­
wards glabrous or minutely striate with scattered silvery fibrils, white
tomentose at base. Context subcartilagineous or brittle, yellowish­
olivaceous in pileus, pallid in centre of stipe. Smell strongly aromatical
like that of amyl acetate, fruit, Entoloma ameides, Hebeloma sacchario­
lens or Incoybe pyriodora, rarely indistinct. Taste weak or nasty.

Spores (8.0-) 8.5-11.0 (-11.5) x (6.5-) 7.0-8.0 (-9.0) urn,Q=(1.15-)
1.2-1.5, Q= 1.35, 5-6-angled in side-view. Basidia 32-52 x 9-16 urn,
4-spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of 4-171lm wide cylindrical hyphae with scattered clavate terminal
elements up to 25 urnwide. Pigment intracellular in pileipellis. C1amp­
connections present in hymenium.

HABITAT & DISTR.- Solitary or subgregarious, usually terrestrial on
humus-rich, nitrogen-rich soil, particularly in gardens, parks and decid­
uous forest, but also found on bare, clayey soil. Common. Widespread
in Europe. July-Nov.

The smell of Entoloma pleopodium is rather variable. Variants with a
strong aromatical smell are found besides variants without a special
odour. Therefore no taxonomic value has been attached to them.

85. Entoloma chlorophyll urn Noordel. in Persoonia 10: 518. 1980.­
Fig. 138.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 10: 518-520, fig. 43.
1980.

Pileus 15-27 mm, truncately conical or bluntly campanulate, with
slightly depressed centre, sometimes with a small papilla within, with
slightly involute margin, hygrophanous, when moist olivaceous­
greenish (Mu. 5 Y 6/6) with slightly darker centre, not translucently
striate, slightly pallescent on drying, minutely radially fibrillose, white
pruinose at centre. Lamellae, L =about 20, I =1-3, distant, adnate with
decurrent tooth, thickish, ventricose, pale olivaceous green then pink­
ish, with entire, concolorous edge. Stipe up to 50 x 2-4 mm, cylindrical
with bulbous base up to 6 mm broad, olivaceous brown at apex,
downwards brown, ftocculose at apex, downwards covered with
silvery-white striation, often twisted, white tomentose at base. Context
dark olivaceous when moist, pallescent on drying. Smell none. Taste not
known.

Spores (8.5-) 9.5-10.5 x 7.0-8.0 (-8.5) urn, Q =1.2-1.4, Q=1.3,
5-6-angled in side-view with rather pronounced angles. Basidia 35-50 x
10-14 urn, 4-spored, clamped. Lamella edge heterogeneous. Cheilo-
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Fig. 138. Entoloma chlorophyllum.

cystidia 50-85(-150) x 10-17.5 urn, cylindrical to ftexuose, often nar­
rowly lageniform, with rounded or subcapitate apex, scattered among
basidia. PileipeIlis a cutis of 6-20 urn wide, cylindrical hyphae with
clavate, repent or slightly ascending, up to 25 urn wide terminal
elements. Pigment pale yellow, intracellular and membranal, not
incrusting. Clamp-connections present in hymenium.

HABITAT & DISTR. - Subgregarious on humus in garden. Very rare.
Only known from the type-locality (Wijster). Oct.

Entoloma chlorophyllum comes close to E. pleopodium from which it
differs in the initially green lamellae and presence of cheilocystidia.

Subgen. TRICHOPILUS (Romagn.) Noordel.

SEL. LIT. - Larg., Gen. Leptonia Pac. Coast United States: 121-128.
1977.

Habit tricholomatoid; pileus umbonate, rarely applanate, not hygropha­
nous, radially fibrillose to squamulose; pileipellis a cutis with transi­
tions to a trichoderm, made up of up to 25 urn wide, inftated hyphae;
hymenophoral trama made up of long, fusoid elements up to 450 urn
long; cheilocystidia present, lageniform, lecythiform or tibiiform; pig­
ment intracellular.

86. Entoloma jubatum (Fr.: Fr.) P.Karst., Ryss!., Fin!. Skand. HalfOns
Hattsvamp.: 263. 1879. - Fig. 139.

Agaricus jubatus Fr.: Fr., Syst. mycol. 1: 196. 1821; RhodophyUus
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jubatus (Fr.: Fr.) Quel., Enchir. Fung.: 58. 1886; Leptonia jubata (Fr.:
Fr.) Larg. in Northwest Sci. 43: 52.1974.

EXCL.«Rhodophyltus jubatus sensu Konr. & M., le. sel. Fung. 2: pI.
193. 1932 (= E. elodes). - Entoloma jubatum sensu Cooke, 111. Brit.
Fungi: pI. 333 (317). 1884 (= E. porphyrophaeumi.

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pI. 95b.
1981; Cetto, Funghi Vero 4: pl. 1425. 1983; J.Lange, F1. agar. dan. 2: pI.
nE. 1937.

SEL. DESCR. & FIGS. - J.Favre, Assoc. fong. Hauts-Marais: 47-49,
fig. 12, pl. I, fig. 3-5. 1948.

VERN.NAME. - Fijnschubbige satijnzwam.

Pileus 20-50 mm, conical, then expanding to conico-convex, finally
convex, rarely flattened, usually with pronounced umbo, with slightly
involute, then straight margin, with undulating marginal zone with age,
not hygrophanous, not translucently striate when moist, dark grey­
brown or brown (Mu. 10 YR 4/2, 4/3,3/2; 7.5 YR 3/2), strongly radially
fibrillose with adpressed or loose-lying fibrils, at centre often
tomentose-subsquamulose, sometimes with micaceous patches. Lamel­
lae, L = 25-30, I = 1-5, moderately distant, narrowly adnate to deeply
emarginate or free, ventricose, already when young dark brown to
chocolate brown, later on with pink tinge (7.5 YR 5/4-4/2), with
irregular, concolorous edge. Stipe 45-80 x 3-6 mm, cylindrical or
broadened at base (up to 8 mm), dark brown fibrillose-striate on paler,
more yellowish brown background (fibrils 10 YR 4/3, background
6/4-7/4), fibrils sometimes agglutinated to scurfy floccules, especially
in upper part, white tomentose at base, solid or fistulose. Context
fibrilose-brittle, pale grey or white. Smell none. Taste not distinctive or
slightly astringent to almost rancid.

Spores 8.0-10.0 (-11.0) x 6.0-8.0 urn, Q = 1.2-1.7, Q= 1.3-1.4,
6-8-angled in side-view. Basidia 4-spored, 25-45 x 1O-14!lm, clamped.

o D

Fig. 139. Entoloma jubatum.

Lamella edge heterogeneous. Cheilocystidia 25-60 x 6-15!lm, usually
!ecythiform with distinct capitulum (6- I 4 urn) and narrow neck (2.5-6
urn), more rarely lageniform, usually very numerous, but almost always
mixed with basidia. PileipeIIis a cutis with transition to a trichoderm,
made up of cylindrical to inflated hyphae, with clavate-cylindrical
terminal elements, 10-28 (-35) urn wide. Pigment brown, intracellular
in pileipellis and upper pileitrama. Clamp-connections abundant in
hymenium, elsewhere rare or lacking.

HABITAT & DISTR. - Solitary in small groups in unmanured hayfields
on dry, clacareous soils, in heaths with Calluna vulgaris and Empetrum
nigrum on dry, acid soil, among mosses in dune-grasslands, also near
Betula in dune-forest. Rare. Widespread in N. and WEurope, locally
common where its habitat occurs. July-Nov.

Entoloma jubatum is distinguished within the subgenus Trichopilus
because of the dark grey-brown colour, lack of smell and distinctly
capitate, never apiculate or mucronate cheilocystidia.

87. Entoloma porphyrophaeum (Fr.) P.Karst., Ryssl., Finl. Skand.
Halfons Hattsvamp. 1: 259. 1879. - Fig. 140.

Agaricus porphyrophaeus Fr., Monogr. Hymenomyc. Sueciae 1: 473.
1857; Rhodophyllus porphyrophaeus (Fr.) J.Lange in Dansk bot. Ark.
2(11): 28. 1921; Leptonia porphyrophaea (Fr.) Larg., Gen. Leptonia
Pac. Coast United States: 122. 1977.

:MISAPPL. - Entoloma jubatum sensu Cooke, Ill. Brit. Fungi: pI.
333(317). 1884.

Exci.. - Entoloma porphyrophaeum sensu Konr. & M., le. sel. Fung.
2: pI. 190, fig. 1. 1932 (= E. elodes).

SEL. ICON. - Amolds & Noordel. in Fung. rar. le. col. 12: pl. 95.
1981; Dahncke & Dahncke, 700 Pilze: 249. 1979; J.Lange, F1.agar. dan.
2: pI. 730. 1937; R.PhiIlips, Mushr. other Fungi: 116. 1981.

SEL. DESCR. & FIGS. - Amolds & Noordel, in Fung. rar. le. col. 12:
33-34, fig. 25. 1981; J.Favre, Cat. descr. Champ. sup. Zone subalpine:
457-458, fig. 41. 1960.

VERN. NAME. - Porfiersatijnzwam.

Pileus 40-145 mm, conical, then slowly expanding, usually with pro­
nounced umbo, finally often entirely expanded with broad umbo, with
involute margin at first, later on more or less straight, with often strongly
undulating and/or splitting marginal zone when old, not hygrophanous,
not translucently striate, when young lilaceous brown orreddish brown
with lilaceous or purple sheen (Mu. 7.5 YR 4/2,5/2 to 5 YR 4/3,5/3),
slightly paler towards margin, with age losing the lilaceous purple tinge,
then brownish (like 10 YR 5/3), innately radially fibrillose or very
minutely radially rugulose with micaceous patches, almost tomentose
or subsquamulose when dry. Lamellae, L =40-60, I = 3-7, deeply
emarginate to free, ventricose, up to 20 mm broad, white or cream, then
pinkish or salmon, finally brown-pink, with irregularly dentate concol­
orous edge. Stipe 40-160 x 5-18 mm, cylindrical, more often fusiform,
sometimes broadened at base, rather strongly reddish-porphyraceous
fibrillose to squamulose on paler background, pallid, almost white at
base, solid. Context in pileus concolorous with surface in cortex, inner
part pale; in stipe cortex concolorous with surface, inner part whitish.
Smell none or slightly sweetish. Taste mild or nasty, more rarely nutty or
sweetish.

Spores 8.0-12.0 x (5.5-) 6.0-8.0 urn, Q = 1.2-1.7, Q = 1.35-1.5,
irregularly many-angled in side-view. Basidia 32-60 x 9-13 urn, 4­
spored, clamped. Lamella edge heterogeneous, rarely entirely sterile.
Cheilocystidia 20-60 x 7-20 um.Jageniform to lecythiform with broad
base and rostrate to distinctly capitate (3-12 urn), rarely moniliform
neck (2.5-7 urn), usually mixed with basidia. PiIeipellis a transition
between a cutis and a trichoderm, made up of cylindrical to inflated, up
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elodes (Fr.: Fr.) Schroet. in Cohn, Krypt.-Fl. Schlesien 3(1): 617. 1889;
Rhodophyllus elodcs (Fr.: Fr.) J.Favre, Assoc. fong. Hauts-Marais: 46.
1948.

MISAPPL. -Rhodophyllus jubatus sensu Konr. & M., le. sel. Fung. 2:
pI. 193. 1932; Rhodophyllus porphyrophaeus sensu Konr. & M., le. sel.
Fung. 2: pI. 190. 1932.

SEL. ICON. - Arnolds & Noordel. in Fung. rar. le. col. 12: pl, 94c.
1981; Konr. & M., le. sel. Fung. 2: pI. 190, fig. 1. 1932 (as R.
porphyrophacus), and pI. 193. 1932 (as R. jubatus).

SEL. DESCR. & FIGS. - Amolds & Noordel. in Fung. rar. le. col. 12:
21-32, fig. 24.1981; J.Favre, Assoc. fong. Hauts-Marais: 46-47.1948;
Neuh. in Z.Pilzk. 1: 58. 1922.

VERN. NAME. - Veenmossatijnzwam.

Pileus 25-37 mm, obtusely conical to convex, soon expanding, finally
applanate, with or without depressed centre, but usually umbonate, with
involute margin at least when young, weakly hygrophanous, when
moist (dark) sepiaceous grey, sometimes with yellow or reddish­
purplish tinge (Mu. 10 YR 3/2, 3/3,4/4; 7.5 YR 3/2; 5 YR (2/2) 3/2), not
or only slightly pallescent on drying, not translucently striate, entirely
micaceous to radially fibrillose-tomentose, glabrescent with age.
Lamellae, L =25·60, I = 1-7, moderately distant, adnate or slightly
emarginate, segmentiform to broadly ventricose, white, then pink,
finally tinged brown (7.5 YR 8/2, 8/4, 7/4, 6/4, 5/4), with slightly
irregular, concolorous edge. Stipe 25-70 x 3-7 mm, cylindrical or
compressed, sometimes broadened at base, white to pale or rather dark
greyish brown or red-brown, always paler than pileus, silvery striate
lengthwise, often twisted, sometimes pruinose at apex, downwards
glabrous, solid or fistulose. Context brittle, concolorous with or paler
than surface. Smell strongly farinaceous. Taste strongly farinaceous.

Spores (8.0-) 8.5-11.5 (-12.5) x (6.0-) 7.0-8.5 (-9.5) urn, Q= 1.15­
1.5, Q = 1.3, irregularly 5-8-angled in side-view. Basidia 25-42 x
9.5-14Ilm, 4-spored, clamped. Lamella edge sterile or (mostly) hetero­
geneous. Cheilocystidia 24-57 x 7-20 (-25) urn, clavate to lageniform,
rarely subcapitate (3-9 urn), numerous to scattered, usually mixed with
basidia. PileipeIlis a cutis with transitions to a trichoderm, made up of
radially arranged cylindrical hyphae, with up to 17 um wide, cylindrical
to clavate terminal elements. Pigment brown, intracellular in pileipellis.
Clamp-connections numerous in hymenium and pileipellis.

HABITAT & DISTR.- In groups in living Sphagnum or on peaty soil.
Rare. Widespread, but probably rare in peatbogs in the lowlands of
WEurope and S.Scandinavia. Aug.-Oct.

Entoloma elodes can easily be distinguished from the closely related E.
jubatum and E.porphyrophaeum by colour, expanding pileus, strongly
farinaceous smell and habitat in living Sphagnum. Entoloma fuscomar:
ginatum differs in having a brown lamella edge.

Fig. 140~Entoloma porphyrophaeum.

to 25 urn wide hyphae. Pigment brownish-purplish, intracellular in
pileipellis. Clamp-connections present in hymenium and covering
layers.

HABITAT & DISTR. - Solitary or in small groups in unmanured
grassland on wet to rather dry, sandy or clayey, acid or basic soil. Rare.
Widespread in W and N.Europe. Aug.-Oct.

88. Entoloma elodes (Fr.: Fr.) Kumm., Fiihr. Pilzk.: 98. 1871. - Fig.
141.

Agaricus elodes Fr.: Fr., Syst. mycol. I: 196. 1821; Hyporrhodius

89. Entoloma fuscomarginatum P.D.Orton in Trans. Br. mycol. Soc.
43: 228.1960. - Fig. 142.

Rhodophyllusfuscomarginatus (P.D.Orton) Mos., Rohrlinge-BIatter­
pilze, 3. Aufl.: 153. 1967.

SEL. DESCR. & FIGS. - Noordel. in Coolia 27: 61-63, fig. 2. 1984;
P.D.Orton in Trans. Br. mycol. Soc. 43: 228-229, figs. 18, 19, 269,411.
1960.

Pileus 15-60 mm, conico-campanulate, soon expanding to applanate,
usually with pronounced, rarely weak umbo, with involute margin at
first, weakly hygrophanous, when moist not translucently striate, sepia
or reddish brown (Mu. 7.5 YR 5/4, 4/4) with slightly red purplish tinge,
slightly pallescent on drying along radial streaks, innately radially
fibrillose with some loose fibrils, almost smooth. Lamellae, L =about
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Fig. 141. Entoloma elodes.

50, I = 3-5-7, moderately crowded, free or adnexed, ventricose, pale
pink (7.5 YR 8/2, 8/4) with minutely denticulate, brown edge. Stipe
25-60 x 2-7 mm, cylindrical, broadened towards base (up to 11 mm),
entirely coarsely fibrillose with purplish brown fibrils on pale, almost
white background (general appearance about 7.5 YR 6/4), in upper half
with scattered fibrillose floccules, solid or fistulose. Context concolor­
ous with surface, very brittle. Smel1strongly farinaceous or reminiscent
of coconut. Taste strongly farinaceous.

Spores 9.0-12.0 x 7.0-8.0 pm, Q= 1.2-1.5, Q= lA, 5-7-angled in
side-view with blunt base. Basidia 35-50 x 8-12.5 pm, 4-spored,
clamped. Lamel1a edge entirely sterile. Cheilocystidia 25-70 x 7.5-30
pm, lageniform to tibiiform, often distinctly capitate (2.5-7 pm), with
brown intracel1ular pigment. Pileipel1is a cutis with some ascending
hyphae, made up of radial1y arranged, cylindrical to inflated hyphae up
to 20 pm wide. Pigment brown, intracel1ular in pileipel1is and upper
pileitrama. Clamp-connections present in hymenium and covering
layers.

HABITAT & DISTR. - The only Netherlands' col1ection found on
slightly acid sandy soil among Empetrum nigrum in old dunes. In
Scotland frequently found in marshes and peatbogs, often in Sphagnum.
Very rare (Terschelling: Grieltjeplak). Sept.-Nov.

As Entoloma fuscomarginatum has been found only once in the Nether­
lands, the description above is supplemented by observations on several
collections from Scotland, where this mushroom occurs rather fre­
quently in peaty or marshy areas. There are slight differences between
the Netherlands' and the Scottish material: in Scotland, the basidiocarps
usual1yhave a dul1brown colour with slight purple sheen and are rather
strongly hygrophanous. Moreover, in the Scottish col1ections, the smel1
is always distinctly farinaceous, whereas the Netherlands' col1ection
had a curious smel1like a mixture of a weakly farinaceous component
with a coconut-like one. Fig. 142. Entoloma fuscomarginatum.
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Fig. 143. Entoloma scabiosum.

Entoloma scabiosum is a remarkable fungus with its strongly radiaIly
fibrillose-squamulose pileus and lecythiform to tibiiform cheilocystidia
with appendiculate capitulum. It is the only clampless species in sub.
genus Trichopilus.

Subgen. INOCEPHALUS Noordel.

Habit mycenoid or tricholomatoid; pileus not or weakly hygrophanous,
usually papillate. radially fibrillose to squamulose, velutinous or
slightly to distinctly radially rimose; lamellae free or narrowly adnate,
sometimes adnate but never decurrent; pileipelIis a trichoderm or a
transition between a cutis and a trichoderm made up of inflated hyphae;
pigment intracellular. rarely also incrusting; clamp-connections usually
present.

Sect. Phlebophora Noordel.

Pileus typically radially rimose to venose; cheilocystidia present. sub­
cylindrical to Iageniform; pigment intracellular. sometimes incrusting;
clamp-connections present.

91. Entoloma kitsii Noorde!. in Persoonia 12: 76. 1983. - Fig. 144.
SEL. DESCR. & FIGS. - Noorde!. in Persoonia 12: 76-78. fig. 1.

1983.

Fig. 144. Entoloma kitsii.
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Pileus about 45 mm. plano-convex with strongly undulating margin.
with small papilla. not hygrophanous, translucently striate at margin
only,dark bronze brown (Mu. 7.5 YR 4/2), paler at margin (7.5 YR 4/4).
almost black at centre. minutely radially venose from margin to centre.
minutely tomentose at centre. Lamellae, L = 25. I = 1-3. moderately
crowded. free or narrowly adnate, venrtricose, pale brown with pink
tinge then sordid pink-brown (7.5 YR 7/4-6/4). with concolorous,
fimbriate edge. Stipe 50 x 3.5 mm. cylindrical. only slightly broadened
towards base. reddish brown (5 YR 3/1 at base. upwards 5 YR 4/2) with
grey tinge. at apex minutely striatulate-sulcate, finely white pruinose,

90. Entoloma scabiosum (Fr.) Quel. in C.R. Ass. franc. Av. Sci.
(Grenoble, 1885) 14: 445. 1886 (Champ. Jura Vosges 14). - Fig. 143.

Agaricus scabiosus Fr., Spicilegium: 3. 1836; Rhodophyllus scabio­
sus (Fr.) Quel., Enchir. Fung.: 58. 1886.

SEL. DES CR. & FIGS. - Kits in Persoonia 8: 460-466. figs. 1-4.6-8.
1976.

Pileus 20-80 mm, conical at first. soon expanding to convex or irregu­
larly applanate. usually with low. broad umbo. with slightly involute
then straight margin. not hygrophanous, not translucently striate,
coarsely radially fibrillose-squamulose with dark reddish brown or
blackish brown fibrils on pale background, showing context of pileus
between the fibrils (fibrils Mu. 10 YR 2/2.3/2; 7.5 YR 4/2). at centre
often densely tomentose or squamulose. Lamellae. L = 40-50. 1=3-7.
rather crowded. deeply emarginate to (almost) free. segmentiform to
ventricose. often distinctly transvenose, grey. then pinkish grey. finally
brownish pink with fimbriate. white or concolorous edge. Stipe 30-75
(-110) x 2-6 mm. often distinctly broadened towards base (3-12 mm).
(reddish) brown. paler than pileus with darker fibrils striate lengthwise.
at base whitish tomentose, solid or fistulose. Context white to pale
brown. very brittle in pileus and stipe. Smell indistinct. Taste in­
distinct.

Spores 7.0-8.0(-9.5) x 5.5-7.0 urn, Q = 1.1-1.4. Q = 1.2-1.3.5-6­
angled in side-view. Basidia 30-60 x 8-12 urn, 4-spored. clampless.
Lamella edge heterogeneous to almost sterile. Cheilocystidia 25-65 x
2.5-20 (broadest part). x 2.5-10 (apex) urn, lecythiform to tibiiform,
capitulum frequently with small conical protuberance, very numerous.
but usually mixed with basidia. Pileipellis a cutis with transitions to a
trichoderm, made up of 10-35 urn wide broadly fusoid terminal ele­
ments. Pigment brown. intracellular in pileipelIis and upper pileitrama.
Clamp-connections absent from all tissues.

HABITAT & DISTR. - Solitary or in small groups; terrestrial in humus
of deciduous forests on (humus-rich) clayey or sandy soil. Rare. Recent­
ly also collected in Belgium and Denmark. Sept-Oct.
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Fig. 145. Entoloma plebejum.

93. Entoloma plebeioides (S.Schulz.) Noordel. in Persoonia 12: 462.
1985. - Fig. 146.

Agaricus plebeioides S.Schulz. in Verh. zool. bot. Ges. Wien 26: 428.

Among the vernal species of Entoloma, E.plebejum is easily recognized
by its conical, strongly fibrillose-felted pileus, reminiscent of a species
of Inocybe, and the dark grey colours. It differs from the autumnal E.
resutum and E.plebeioides in having larger, more irregularly nodulose­
angular spores, and darker colours. Entoloma jubatum, which has a
superficial macroscopical resemblance to E. plebejum, differs among
other things in lecythiforrn cheilocystidia and smaller, differently
shaped spores.
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Pileipellis a trichoderm at centre, towards margin transition between a
trichoderm and a cutis, made up of fusiform cells, 57-125 x 15-23I1m.
Pigment brown, intracellular in pileipellis. Brilliant granules present in
pileitrama. Clamp-connections present in hyrneniurn, rare in other
tissues.

HABITAT & DlSTR. - Terrestrial on clayey soil in frondose forests,
also in humus-rich sand in coastal dunes. Not uncommon. Widespread
in W.Europe but, judging by the lack of good descriptions, a rare
species. Jan.-July, probably strictly vernal.

Entoloma kitsii is a very remarkable species with its dark, radially
venose pileus and large cheilocystidia.

fistulose. Context concolorous with surface. Smell weakly farinaceous.
Taste strongly farinaceous.

Spores (8.5-) 9.5-11.0 x 6.0-7.0 urn, Q = 1.25-1.9, Q= 1.55,5-8­
angled in side-view with dihedral base. Basidia 25-42 x 9-15 urn,
4-spored, clamped. Lamella edge heterogeneous. Cheilocystidia 37­
127 x 4.5-8 (-9) urn, cylindrical and flexuose, sometimes subcapitate.
Pileipellis a trichoderm of inflated or cylindrical hyphae with clavate
terminal elements, 50-120 x 10-25 urn. Pigment brown, intracellular in
pileipellis, (coarsely) incrusting in pileitrama. Brilliant granules absent.
Clamp-connections abundant in hymenium.

HABITAT & D1STR. - Solitary, on humus-rich sandy soil in mixed
forest of Quercus and Pinus in old coastal dunes. Very rare (Bloemen­
daal: Leyduin). Oct.

Sect. Erophila (Romagn.) Noordel.

Basidiocarps fleshy, more or less tricholomatoid; cheilocystidia absent
or present, and then mixed with basidia and never capitate; clamp­
connections present.

92. Entoloma plebejum (Kalchbr.) Noorde!. in Persoonia 12: 462.
1985. - Fig. 145.

Agaricus plebejus Kalchbr., le. se!. Hymenomyc. Hungariae: 22.
1874; Entoloma erophilum var. plebejum (Kalchbr.) Sacc., Syll. Fung.
5: 681. 1887. - Agaricus erophilus Fr., Hymenomyc. eur.: 190. 1874;
Entoloma erophilum (Fr.) P.Karst., Ryssl., Finl. Skand. Halfons Hatt­
svamp. 1: 257. 1879; Rhodophy/lus erophilus (Fr.) Quel., Enchir. Fung.:
57. 1886. - Entoloma erophilum var. pyrenaicum Quel. in C.R. Ass.
franc, Av. Sci. (Blois, 1884) 13: 279. 1885 (Champ. Jura Vosges 13);
Entoloma pyrcnaicum (Quel.) Sacc., Syll. Fung. 5: 682. 1887.

Pileus 11-40 mm, conico-carnpanulate to conico-hemispherical then
expanding to convex, finally applanate with weak to distinct, conical
umbo, sometimes within a slight central depression, with straight,
sometimes reflexed margin, with marginal zone sometimes undulating
with age, not hygrophanous, not translucently striate, dark grey-brown,
more or less uniformly coloured or with darker to almost black centre
and margin relatively pale (Mu. 10 YR 4/1, 4(2, 5/2; 7.5 YR 3/2, 4/2,
5/2, towards margin 10 YR 5/2, 6/3, 6/2), entirely fibrillose-velutinous
when young, then radially fibrillose to almost costate with micaceous
patches, at centre often velutinous, shiny, in old specimens often radially
splitting from margin to half of radius. Lamellae, L =25-40, I = 1-3,
moderately distant, almost free to narrowly adnate, triangular then
ventricose, up to 12 mm broad, frequently transvenose, grey then
grey-pink (10 YR 6/2, 7/2, 5(2, 5/3) with slightly to coarsely eroded,
concolorous or slightly paler edge. Stipe 25-78 x 2-6 mm, cylindrical or
broadened towards base ( up to 8 mm), pale grey to grey-brown or
almost white, in general much paler than pileus (e.g. 10 YR 7/2, 7/3),
entirely lanate-fibrillose when young, then innately fibrillose-striate
with longitudinal fibrils, at apex often white pruinose, solid then nar­
rowly fistulose. Context dark grey-brown in cortex of pileus and above
attachment of lamellae, in stipe pale in inner parts, rather fibrous and
brittle. Smell spontaneously weak, but distinctly herbaceous­
subfarinaceous when cut. Taste farinaceous.

Spores (9.0-)10.5-14.5(-17.0) x 7.0-11.0 urn, Q = 1.1-1.7, Q=
1.3-1.6, irregularly many-angled almost nodulose in side-view. Basidia
31-65 x 10-16 urn, 4-, rarely also 2-spored, clamped. Lamella edge
fertile or rarely heterogeneous. Cheilocystidia, ifpresent, 35-100 x 5-20
x 2-9 urn, subcylindrical, usually attenuate. towards apex, very sparse.
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Fig. 147. Entoloma resutum.

SEL.LIT. - Larg. & Benedict in Mycologia 62: 437-452. 1970.

Subgen. ALBOLEPTONIA(Larg. & Benedict) Noordel.
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Entoloma resutum is a distinctive species because of its dark, fibrillose­
subsquamulose pileus and glabrous, polished stipe. E. plebeioides
differs in having a darker, strongly fibrillose-striate stipe, and in lacking
a distinct smell and taste.

Pileus 10-30 mm, conical, then irregularly expanding with small papil­
la, with straight margin, not hygrophanous, not translucently suiate,
dark grey-brown (Mu. 10 YR 3/2, 3/3, 3/4, 4/3), not or only slightly
paler towards margin, shiny radially fibrillose, with aeriferous fibrils,
more or less lanate, then radially fibrillose, finally splitting up in radial
rows of fibrillose squamules, showing paler trama in between the fibrils.
Lamellae, L = 28-36, 1= 1-5, rather distant, thickish, narrowly adnate,
ventricose, dark grey, then grey-brown with pink tinge paler towards
subentire to irregularly denticulate edge. Stipe 18-32 x 3-6 mm, cylin­
drical to compressed, sometimes twisted, with slightly to distinctly
broadened base, (grey-)brown, paler than pileus, innately fibrillose
appearing almost polished (like a species of Leptonia), rarely with some
scattered fibrils substriate, solid or fistulose. Context concolorous with
surface in cortex, pale and fibrous in inner pans. Smell none to weakly
farinaceous. Taste distinctly farinaceous-rancid.

Spores 8.0-1 1.0 x 6.0-8.0 urn, Q = 1.25-1.6, Q= 1.35, 5-7-angled in
side-view. Basidia 27-40 x 8- I I urn, 4-spored, clamped. Lamella edge
fertile. Cystidia absent. Pileipellis a trichodenn at centre, towards
margin a transition between a trichoderm and a cutis, made up of
radially arranged, 10-23 urn wide, inflated hyphae. Pigment brown,
intracellular in pileipellis. Brilliant granules absent. Clamp-connections
present in hymenium, elsewhere rare or absent.

HABITAT & DISTR. - In small groups among grasses near Salix
repens in young coastal sand dunes. Very rare (Terschelling:
Dazenplak). Distribution outside the Netherlands unknown. Nov.

Fig. 146. Entoloma plebeioides.

Pileus 20-57 mm, irregularly conico-campanulate, then expanding to
convex with slightly depressed or subumbonate centre, with straight
margin, with strongly undulating marginal zone, not hygrophanous, not
sui ate, very dark grey-brown (Mu. 10 YR 3/2, 4/2), only slightly paler
towards margin (10 YR 5/2) when young entirely Ianate-squamulose
with appressed to slightly uplifted squamules, becoming fibrillose­
subsquamulose with micaceous patches towards margin, finally almost
costate with centre remaining squamulose. Lamellae, L = 22-30, I =
3-5-9, fairly crowded, broadly adnate to (deeply) ernarginate, segmenti­
form to subventricose, up to 5 mm broad, sometimes transvenose, pale
greyish cream, then grey-pink, finally rather dark grey-brown with pink
tinge (10 YR 8/3, 7/3, 7/2, 6/3) slightly paler towards subentire to
distinctly dentate edge. Stipe 25-58 x 3-9 mm, cylindrical, sometimes
broadened towards base, pale to rather dark grey-brown, subconcolo­
rous with pileus, fibrillose-striate lengthwise, solid to narrowly fistu­
lose. Context rather dark brown-grey in cortex of pileus and stipe, paler
in inner pans. Smell none. Taste unpleasant, not distinctly farinaceous
or rancid.

Spores 8.0-12.0 x 7.0-8.5/lm, Q = 1.15-1.3, Q= 1.25, 5-7-angled in
side-view with rather pronounced angles. Basidia 32-52 x 9.5- I6/lm, 4­
rarely also 2-spored, clamped. Lamella edge fertile. Cheilocystidia
absent. PileipeIIis a trichoderm at centre, towards margin a transition
between a trichoderm and a cutis, made up of radially arranged cylin­
drical to inflated 8- I6/lm wide hyphnae, with strongly inflated terminal
elements 35-130 x 9-21 urn, Pigment intracellular in pileipellis. Bril­
liant granules absent. Clamp-connections absent.

HABITAT & DISTR. - In small groups in the grass of very old
dune-areas on humus-rich sandy soil and in humus of frondose forest
(Fraxinus) among grasses on a path. Very rare (Voorschoten: Ter Horst;
Goeree: Westduinen). Distribution outside the Netherlands unknown.
Sept.-Nov

1876. - Entoloma holophaeum Bres. & Schulz. in Hedwigia 24: 428.
1885.

Entoloma plebeioides is a very rare species with dark brown, fibrillose­
squamulose pileus and stipe. The spores are smaller than in the vernal
species E. plebejum.

94. Entoloma resutum (Fr.) Quel. in Bull. Soc. bot. Fr. 23: 326.1877
(Champ. Jura Vosges 4). - Fig. 147.

Agaricus resutus Fr., Epier.: 145. 1838; Rhodophyllus jubatus var.
resutus (Fr.) Que!., Enchir. Fung.: 58. 1886; Rhodophyllus resutus (Fr.)
Kiihn. & Romagn., Fl, anal. Champ. sup.: 205.1953 (not valid, basio­
nym not mentioned).

SEL. DESCR. & FIGS. -Noordel. in Coolia 27: 60-61. 1984.

Basidiocarps white, ochraceous or pale brown; piIeipellis a cutis, some­
times with transitions to a trichoderm, made up of cylindrical to inflated
hyphae up to 20 urn wide; pileitrama and hymenophoral trama made up
of short elements; pigment, if present, intracellular; clamp-connections
usually present.

Sect. Candida (Romagn.) Noordel.

Clamp-connections always present; pileipellis a cutis to a trichoderm of
cylindrical to inflated hyphae without modified terminal elements.
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95. Entoloma sericellum (Fr.: Fr.) Kumm., Fuhr, Pilzk.: 97. 1871. ­
Fig. 148.

Agaricus sericellus Fr.: Fr., Syst. mycol. 1: 196. 1821; Rhadophyllus
sericellus (Fr.: Fr.) Quel., Enchir. Fung.: 61. 1886; Hyporrhodius seri­
cellus (Fr.: Fr.) Schroet. in Cohn, Krypt.-Fl. Schlesien 3(1): 616. 1889;
Leptonia sericella (Fr.: Fr.) Barbier in Bull. trimest. Soc. mycol. Fr. 27:
178. 1904; Eccilia sericella (Fr.: Fr.) Sing. in Collect. bot. 1: 218. 1947;
Alboleptonia sericella (Fr.: Fr.) Larg. & Benedict in Mycologia 62: 446.
1970. - Agaricus sericellus var. lutescens Fr., le. sel. Hymenomyc. 1:
106. 1867; Alboleptonia sericella var. lutescens (Fr.) Larg. & Benedict
in Mycologia 62: 446. 1970. - Entoloma sericellum var. decurrens
Boud., le. mycol.: 49. 1904; Leptonia sericella var. decurrens (Boud.)
Rea, Brit. Basidiomyc.: 347. 1922. - Agaricus carneoalbus With., Arr.
Brit. PI., Eel. 3, 4: 170. 1796; Eccilia carneoalba (With.) Que!. in Bull.
Soc. bot. Fr. 26: 49. (' 1879') 1880; Rhodophyllus carneoalbus (With.)
Quel., Mern, Soc. Emul. Montbeliard, ser.Il, 5: 345. 1873 (Champ. Jura
Vosges 2). - Agaricus molluscus Lasch in Linnaea 3: 398. 1828;
Eccillia molluscus (Lasch) D.Reid in Trans. Br. mycol. Soc. 41: 433.
1958. - Eccilia molliusculus ('Lasch ') Quel. in Mern. Soc. Emul.
Montbeliard, ser, Il, 5: 345. 1873 (Champ. Jura Vosges 2); Rhodophyl­
Ius molliusculus ('Lasch') Romagn. in Bull. mens. Soc. linn. Lyon 8:
204. 1939. - Leptonia aurea Velen., Ceske Houby: 218. 1921.

MISAPPL. - Rhodophyllus kervernii sensu Romagn. in Ktihn, &
Romagn., FJ. anal. Champ. sup.: 181. 1953.

Exct., - Eccilia molluscus sensu D.Reid in Trans. Br. mycol. Soc. 41:
433. 1958 (= E. cephalotrichum); Rhodophyllus molliusculus sensu
Romagn. in Bull. mens. Soc. linn. Lyon 8: 204. 1939 (= E. cephalo­
trichum).

SEL. ICON. - J.Lange, FJ. agar. dan. 2: pI. nE, 79B (as R. carneoal­
bus) 1937; R.Phillips, Mushr. other Fungi: 116. 1981 (as L. serrulata,
corrected in Dutch translation!); Ryman & Holmasen, Svampar: 380.
1984.

SEL. DESCR. & FIGS. - J.Favre, Assoc. fong. Hauts-Marais: 54-55,
fig. 17. 1948; Mal. & Bert., FJ. Champ. sup. Maroc 1: 572.1970.

VERN. NAME. - Sneeuwvloksatijnzwam.

Pileus 5-40 mm, hemispherical or campanulate, then convex with blunt
or slightly depressed, rarely subpapillate centre, with involute margin
when young, not distinctly hygrophanous, not translucently striate,
white or whitish, often with yellow, ochraceous or pinkish tinge at
centre, sometimes entirely lemon-yellow or ochraceous, especially
when old (Mu. 2.5 Y 8/4-6, 10 YR 8/6), entirely felted, then radially
fibrillose often showing context between the fibrils, sometimes splitting
up In small triangular squamu1es especially at centre, at margin often
sulcate, glabrescent with age. Lamellae, L = 20-35,1 = 3-5, moderately
distant to distant, broadly adnate often with small decurrent tooth,
sometimes distinctly decurrent or slightly emarginate, arcuate then
segmentiform or ventricose, up to 5 mm broad, white then purely pink
with entire, concolorous edge. Stipe 20-60 x 2-4 mm, cylindrical or
compressed, white or slightly tinged yellow, glabrous, hyaline, some­
times minutely pruinose, especially at apex, or minutely fibrillose­
striate. Context thin-mernbranaceous in pileus, fibrillose in stipe, white.
Smell none or weakly nauseating. Taste indistinct.
. Spores 8.0-11.5 (-12.5) x 6.0-9.0 (-9.5) urn, Q =1.1-1.4, Q =1.25,

5-8-ang1ed in side-view. Basidia 25-45 x 8-11.5Ilm, 4-spored,,:1~mped..
Lamella edge heterogeneous. Cheilocystidia 25-70 x 3-10 urn, cylin­
drical or lageniform, numerous to sparse. Pileipellis a cutis with transi­
tions to a trichoderm, made up of 12-20 urn wide, cylindrical to inflated
hyphae with clavate terminal elements up to 35 urn wide. Pigment
absent or pale yellowish brown, intracellular in upper layer of pileus.
CI~!!1'p-c..2pnection.~_pre~entinall tissues.

HABITAT & DISTR. - Solitary or in groups in grassland on moist,
loamy or sandy soil in poorly manured (semi- )natural vegetations such
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Fig. 148. Entoloma sericellum.

as dune-meadows, but also at roadsides, and in heathlike grassland,
rarely also found among humus in deciduous forest on rich, probably
calcareous soil. Common. Widespread all over Europe and boreal
N.America from lowlands up to alpine zone. Aug.-Oct.

Entoloma sericellum is an easily recognized fungus with its pale basi­
diocarps and large cheilocystidia. The pileus usually has yellow tinges,
especially at the centre, and often the stipe is also yellowish. White
forms are rare, as is a pure yellow-ocre form. The latter probably
represents Rhodophyllus kervernii sensu Romagn. The real Entoloma
kervernii, however, is a species of subgen. Leptonia sect. Cyanula. It
differs from E. sericellum among other things in having an entirely
ochraceous, squamulose pileus, a white, fibrillose-striate stipe, an en­
tirely sterile lamella edge with cylindrical and flexuose chei1ocystidia,
and clamp1ess hyphae.

Entoloma olorinum and E. percandidum differ in having a deeply
translucently striate pileus and a fertile lamella edge without cheilo­
cystidia.

96. Entoloma olorinum (Romagn. & Favre) Noordel. in Persoonia 10:
260.1979. -Fig. 149.

Rhodophyllus olorinus Romagn. & Favre in Rev. Mycol. 3: 75.
1938.

SEL.DESCR. & FIGS.- Romagn. & Favre in Rev. Mycol. 3: 60-62, fig.
1. 1938.

Pileus 15-30 mm, conico-convex, then expanding to convex or ap­
planate, not too distinctly depressed at centre with slightly involute or
straight margin, hygrophanous, when moist translucently striate up to
half of radius, creamy white to pale yellowish pink or isabella (Mu. 2.5
Y 7/4, 8/4), especially at centre, pallescent on drying, glabrous, radially
fibrillose, sometimes zonate when dry, shiny. Lamellae, L = 15-22, I =
(1-)3-5( -9), distant, adnate to deeply emarginate or with decurrent
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Fig. 149. Entoloma olorinum.

t'LORA AGARICINA NEERLANDICA

YR 8/6; 2.5 Y 8/6, 8/4, 8/2), smooth to weakly fibrillose-striate length_
wise, pruinose at apex. Context very thin, white or hyaline, briule,
Smell strongly farinaceous. Taste farinaceous.

Spores 8.0-12.5 x 6.0-7.0 (-7.5) urn, Q == 1.1-2.0, Q == 1.3-1.7,5- to
many-angled in side-view. Basidia 25-40 x 8-16 urn, 4-spored, ~I.amp­

less. Lamella edge fertile. Cystidia absent. Pileipellis a cutis of 10-27
urn wide cylindrical hyphae with scattered cylindrical, capitate 5-7 urn
wide hairs with round, 8-10 urn wide capitulum. Pigment none or very
pale intracellular in upper layer of pileus. Caulocystidia at apex of stipe
cylindrical 2-6 urn wide with very distinct, large, 8-12 um wide capitu­
lum. Clamp-connections absent.

HABITAT & DISTR. - In small groups, terrestrial, often on bare soil,
on clay or peat, in parks and at roadsides, frequently on nitrogen-rich
places. Fairly common. Widely distributed in W.Europe. Aug.-Ocr,

tooth, white, then pink with entire, concolorous edge. Stipe 20-55 x
1.5-3 mm, cylindrical or tapering downwards, white to cream or slightly
pinkish-yellowish at base, hyaIinous, glabrous or with fine, adpressed
silvery striation, sometimes white pruinose at apex, usually narrowly
fistulose. Context very thin, white-hyaline. Sm~1 none. Taste none.

Spores 8.0-11.5 x 6.0-8.0 urn, Q == 1.1-1.7, Q== 1.35, 5-6-angled in
side-view. Basidia 30-47 x 10-12.5 urn, 4-, rarely also 2-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis of
entangled cylindrical hyphae 10-15 urn wide, more like a trichoderm at
centre with ascending cylindrico-clavate up to 25 urn wide terminal
elements. Pigment almost absent, pale intracellular.Clamp-connections
present in all tissues.

HABITAT & DISTR. - Solitary or in small groups in xerophytic
grassland rich in moss on somewhat acid soil, also found on mossy
trunk of Salix in swamp-forest on clayey soil. Rare. Probably rare all
over W.Europe. Known from Belgium and France. June-Oct.

Entoloma olorinum is distinguished from E. sericellum by its translu­
cently striate glabrous pileus and fertile lamella edge.

Sect. Cephalotricha Noordel.

PileipeIIis a cutis of cylindrical hyphae with capitate terminal elements
('pileocystidia'); clamp-connections absent.

97. Entoloma cephalotrichum (PD.Orton) NoordeI. in Persoonia 10:
260. 1979. - Fig. 150.

Leptonia cephalotricha PD.Orton in Trans. Br. myco!. Soc. 43: 291.
1960.

MISAPPL. - Eccilia molliuscula sensu Quel. in Mern. Soc. Emu!'
Montbeliard, ser, Il, 5: 345. 1873 (Champ. Jura Vosges 2), non A
molluscus Lasch, 1828.

SEL. ICON. - Schavey in Sterbeeckia 9: 3. 1974 (as R. molliu­
sculus).

SEL. DESCR. & FIGS. - PD.Orton in Trans. Br. myco!. Soc. 43:
291-292. 1960; Romagn. in Bull. mens. Soc. linn. Lyon 8: 204-206.
1939 (as R. molliusculus).

VERN. NAME. - Hagel~jtte satijnzwam.

Pileus 2-14 mm, convex then applanate, sometimes faintly depressed or
with weak papilla, with involute margin, slightly hygrophanous, when
moist translucently striate at margin, white to pale beige, becoming
non-translucent, brilliantly white on drying, glabrous. Lamellae, L ==
16-20, I == 1-3, distant, broadly adnate-ernarginate or with decurrent
tooth, triangular-segmentiform, sometimes transvenose, white then
pink with eroded, concolorous edge. Stipe 10-30 x 0.5-2 mm, cylin­
drical, rarely compressed, white to pale grey or creamy yellow (Mu. 10

Subgenus LEPTONlA (Fr.) Noordel.

SEL. LIT. - Larg., Gen. Leptonia Pac. Coast United States. 1977. ­
Noordel. in Beih. Nova Hedwigia 91. 1987.

Habit collybioid, rarely omphalioid or tricholomatoid; pileus usually
depressed; not or weakly hygrophanous, fibrillose to squamulose; pilei­
pellis a trichoderm, sometimes with transitions to a cutis or a hymeni­
derm, made up of inflated 10-40 urn wide elements; pigment intracellu­
lar, rarely also incrusting; clamp-connections present or absent.

Sect. Leptonia Noordel.

Habit tricholomatoid, mycenoid or collybioid; pileipeIIis a trichoderm
or a transition between a cutis and a trichoderm, made up of septate
cylindrical to inflated hyphae; pigment intracellular, sometimes in addi­
tion slightly incrusting; clamp-connections present in hymenium, fre­
quently also in pileipellis and pileitrama.

98. Entoloma carbonicola Noordel. in Persoonia 11: 454. 1982. - Fig.
151.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 454-455, fig. 1.
1982.

Pileus about 18 mm, conico-convex with acute papilla, not hygropha­
nous, not translucently striate, grey with slight violaceous tinge, radially

Fig. 150. Entoloma cephalotrichum.
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Fig. 153. Entoloma euchroum.

SEL. ICON. - Arnolds, Eeo!. Coeno!. Grass!. Heathl. Drenthe, Nether­
lands 3: pI. 4b. (' 1982') 1983.

SEL.DESCR. & FIGS. -NoordeI. in Nord. 1.Bot. 2: 159, fig. 16. 1982;
NoordeI. in Persoonia 11: 455-457, fig. 2. 1982; P.D.Orton in Trans. br.
mycoI. Soc. 43: 296. 1960 (as L. inocybeoidesi.

Pileus 5-20 mm, conico-convex, only slightly expanding, with margin
slightly involute, then straight, not hygrophanous, not striate, grey­
brown (Mu. 10 YR 6/4, 5/4, 4/2, 3/2) with darker centre, densely
fibrillose-squamulose; centre often distinctly marked by clustered, up­
lifted squamules. Lamellae, L = 14-26, I = 1-3, (moderately) distant,
free or narrowly adnate, sometimes emarginate, narrowly ventricose,
rarely transvenose, sometimes thickish, white or pale grey, then pink,
when old often with brown or grey tinge, with concolorous, entire edge.
Stipe 15-55 x 1-3 mm, cylindrical, paler than pileus, yellowish or
greyish brown (10 YR 7/3, 7/4, 6/4, 5/2 rarely 4/2) densely silvery
striate lengthwise, at apex often slightly pruinose, white tomentose at
base, sometimes with reddish tinge, solid. Context thin, membrana­
ceous in pileus, concolorous with surface. Smell none. Taste mild.

Spores 9.5-12.0 (-14.0) x 6.5-8.5 urn, Q = 1.3-1.7 (-1.9), Q= 1.45,
irregularly nodulose-angular, probably with dihedral base. Basidia 27­
55 x 7-15 urn, 4- (rarely also 2-)spored, clamped. Lamella edge fertile.
Cystidia absent. Pileipellis a transition between a cutis and a tricho­
derm, made up of radially arranged, repent or slightly ascending clavate
to fusiform, up to 35 urn wide elements. Pigment abundant, brown,
intracellular in pileipellis, in addition in some collections minutely
incrusting the hyphae of pileipellis and upper pileitrama. Clamp­
connections abundant in hymenium and pileipellis.

HABITAT & DISTR. - Solitary or in small groups, terrestrial in grass­
land on humus-rich, sandy soil, on Calluna heaths, sometimes found on .
peaty soil or in slightly calcareous coastal dunes. Rare. Also known to
occur in Great Britain and Denmark. Aug.-Nov.

CH

Fig. 151. Entoloma carbonicola.

99. Entoloma hispidulum (M.Lange) NoordeI. in Nord. 1.Bot. 2: 159.
1982. - Fig. 152.

Rhodophyllus hispidulus M.Lange in Friesia 3: 210. 1946. -Leptonia
inocybeoides P.D.Orton in Trans. Br. mycoI. Soc. 43: 296. 1960.

Entoloma carbonicola is a distinctive species with its acute, violaceous
grey pileus, its grey fibrillose-squamulose stipe, and its cheilocystidia.

fibrillose, somewhat shiny. Lamellae, L = 22, 1 = 3, moderately
crowded, ventricose up to 3 mm broad, pink with concolorous edge.
Stipe 3-5 x 3 mm, cylindrical, grey with dark grey fibrils, almost
squamulose, solid. Context thin, membranaceous, concolorous with
surface in pileus. Smell not known, probably indistinct. Taste not
known.

Spores 9.0-11.0 (-12.0) x 7.0-8.5 urn, Q = 1.1-1.5, Q =1.3, 5-8­
angled in side-view. Basidia 22-37 x 9-11.5 urn, 4-spored, clamped.
Lamella edge heterogeneous. Cheilocystidia 24-52 x 10-17 um,
broadly clavate to fusiform with rounded, acute or mucronate apex,
numerous, but mixed with basidia. Pileipellis a transition between a
cutis and a trichoderm, made up of cylindrical to inflated 7-21 urn wide
hyphae. Pigment brown, intracellular in pileipellis. Brilliant granules
sparsely present in pileitrama.

HABITAT & DISTR. - Solitary on burnt peaty soil. Very rare; known
only from the type-locality (Ospel: Grote Peel). Aug.

Fig. 152. Entoloma hispiduluin.

100. Ento1oma euchroum (Pers.: Fr.) Donk in Bull. bot. Gdns Buitenz.,
ser. III, 18: 157. 1949. - Fig. 153.

Agaricus euchrous Pers., Syn, meth. Fung.: 343. 1801; Agaricus
euchrous Pers.: Fr., Syst. mycoI.l: 203. 1821; Leptonia euchroa (Pers.:
Fr.) Kumm., FUhr. Pilzk.: 96. 1871; Rhodophyllus euchrous (Pers.: Fr.)
Quel., Enchir. Fung.: 60. 1886; Hyporrhodius euchrous (Pers.: Fr.)
Schroet. in Cohn, Krypt.-Fl. Schlesien 3(1): 615.1889.

SEL.ICON. - HJahn, Pilze Holz: pI. 185. 1979; J.Lange, Fl. agar. dan.
2: p!. 79A. 1937; R.Phillips, Mushr. other Fungi: 116. 1981; Romagn. in
Bull. trimest. Soc. mycoI. Fr. 97, atl, pI. 225.1981.

SEL. DES CR. & FIGS. - Horak, Syn. Gen. Agar.: 343. 1968; Noordel.
in Persoonia 11: 457. 1982.

VERN. NAME. - Violette satijnzwam.
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Fig. 154. Entoloma dichroum.

Entoloma dichroum is taken here in the restricted sense of Persoon and
NoordeI. non Fries (see synonymy). Characteristic are the smooth stipe,
strongly angular spores and exclusively intracellular pigment. Ento­
loma tjallingiorum (= dichroum sensu Fries) differs in colour, habit,
flocculose-squamulose stipe, thin-walled, obtusely angled spores, and
incrusting pigment in pileitrama. Entoloma callichroum Horak & Noor­
del. differs among other things in having a pinkish-violaceous pileus.

glabrous, at base white tomentose, solid or narrowly fistulose. Context
concolorous with surface, paler in inner part. Smell none or slightly
spermatic. Taste not known.

Spores 9.0-12.0 x 7.0- 10.0 urn, Q = 1.1-1.65, Q = lA, 6- to many­
angled in side-view with rather pronounced sharp angles, slightly
thick-walled. Basidia 27-50 x 7-15 urn, 4-spored, clamped. Lamella
edge heterogeneous. Cheilocystidia 20-42 x 5-16 (-25) urn, irregularly
cylindrical to flexuose, sometimes septate, mixed with basidia. Pileipel­
lis a transition between cutis and trichoderm, made up of radially
arranged, up to 20 urn wide cylindrical to inflated hyphae with clavate
terminal elements, 35-100 x 20-4211m. Pigment abundant, brownish,
intracellular in pileipellis and upper pileitrama. Clamp-connections
abundant in all tissues.

HABITAT & DISTR. - Solitary or in small groups, terrestrial in mixed
forest. Very rare (Egmond; Bennekom). Rare in Wand C.Europe.
Aug.-Nov.
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Entoloma euchroum is easily recognized because of the violaceous
colours in the basidiocarp and the lignicolous habitat. It can be distin­
guished from other species of sect. Leptonia with a lignicolous habitat
by the violaceous lamellae.

Pileus 9-40 mm, hemispherical or conico-convex, then expanding,
usually with more or less applanate centre, rarely slightly umbilicate or
with weak papilla, with slightly involute margin when young, later more
or less straight, not hygrophanous, not translucently striate or very
obscurely so at margin only, blue violaceous, often with brownish­
sepiaceous tinge, particularly at centre with age, entirely flocculose­
squamulose with slightly darker squamules on paler background (K. &
W. 17E3, 19E3 with tinges like Mu. 10 YR 4/3, background more like
17D2-18D2). Lamellae, L =20-40,1 =1-3, moderately crowded, adnate
often with decurrent tooth, segmentiform to ventricose, pinkish grey­
beige with distinct violaceous tinge to dark violaceous brown with pink
tinge, sometimes with brown colour at base and near the fimbriate edge.
Stipe 20-60 x 1.5-5 mm, cylindrical, sometimes compressed with
bulbous base, concolorous with pileus, pale to dark violaceous, covered
with loose, darker fibrils, sometimes with sepia tinge near base, at apex
flocculose-squarnules, sometimes white tomentose at base, solid or
fistulose. Context concolorous with surface. Smell sweet, like that of
soap or violet, fugaceous. Taste soapy.

Spores (8.0-) 9.5-11.5 x 6.0-8.0 urn, Q =1.1-104, Q=1.3, 5-7-angled
in side-view. Basidia 27-45 x 9-12 prn, 4-spored, clamped. Lamella
edge heterogeneous. Cheilocystidia 22-47 x 6-1211m, narrowly cylin­
drical to broadly clavate or obpyriform, thin-walled, colourless or with
slightly thickened, brownish wall, particularly at apex, scarce to abun­
dant, always mixed with basidia. Pileipellis a trichoderm of cylindrical,
7-19 urn wide, septate hyphae. Pigment violaceous, intracellular in
pileipellis and upper pileitrama. Clamp-connections abundant in hyrne­
nium and covering layers.

HABITAT & DISTR. - Solitary or in small groups on dead and living
deciduous wood (Qucrcus, Alnus, Sorbus, Corylus, Fraxinus) excep­
tionally on coniferous trees (Chamaecyparus). Fairly common. Com­
mon throughout WEurope. Sept.-Oct.

101. Entoloma dichroum (Pers.: Fr.) Kumm., Fiihr. Pilzk.: 97.1871.­
Fig. 154.

Agaricus dichrous Pers., Syn. meth. Fung.: 343. 1801; Agaricus
dichrous Pers.: Fr., Syst. mycoI. 1: 202. 1821; Rhodophyllus dichrous
(Pers.: Fr.) Quel., Enchir. Fung.: 58. 1886.

Bxci.. - Agaricus dichrous sensu Fr., Summa Veg. Scandinaviae 2:
287. 1849; le. seI. Hymenomyc. 1: 105, pI. 92, fig. 3. 1867; Entoloma
dichroum sensu Bres., leonogr. mycoI. 12: pI. 554.1929; sensu Konr. &
M., le. sel. Fung. 2: pI. 190, fig. 2. 1932; Rhodophyllus dichrous sensu
lLange, Fl. agar. dan. 2: 93, pI. 72A. 1937 (= Entoloma tjallingiorum
NoordeI.).

SEL. DESCR. & FIGS. - NoordeI. in Persoonia 11: 462-463, fig. 6.
1982.

Pileus 7-55 mm, conical, then convex, finally piano-convex with or
without papilla, never depressed, not hygrophanous, not translucently
striate, dark violaceous (brown) then sepia or pinkish brown with purple
tinge (K. & W 12F3, 13F3-4(2) then more like Mu. 10 YR 3/3, 3/4 or
7.5 YR 4/2), entirely squamulose, when young fibrillose with subsqua­
mulose centre, or granules. Lamellae, L = about 25,1 = 1-3, moderately
crowded, narrowly adnate or emarginate, triangular then ventricose,
white then pink, finally pinkish brown (up to 7.5 YR 6/4, 5/4) with
entire, concolorous edge. Stipe 20-60 x 2-5 mm, cylindrical, slightly
broadened towards base, very dark grey-blue (l9F3-4, 20F4-5) to
violaceous blue, usually distinctly different from colour of pileus,

102. Entolomaallochroum NoordeI. in Persoonia 11: 463.1982. -Fig.
155.

SEL. DESCR. & FIGS. - NoordeI. in Persoonia 11: 463-465, fig. 7.
1982.

Pileus 28-32 mm, about 10-12 mm high, expanded conical with slightly
inflexed margin, subumbonate, hardly hygrophanous, translucently at
margin only, with a slightly lilaceous, fairly dark grey-brown velutinous
covering broken up in minute granular greyish brown floccules on rather
pale pinkish grey background (covering Mu. 7.5 YR 3/2, 4/2, 5/2,
background 7.5 YR 6/4 to 10 YR 5/3). Lamellae fairly crowded,
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Fig. 155. Entoloma allochroum.

adnexed to free, moderately broad, 5-6 mm, slightly ventricose, pale
brownish-pinkish sordid cream (7.5 YR 8/2 to 7/4) with slightly irregu­
lar, concolorous edge. Stipe 53-60 x 3.5-4.5 mm, cylindrical with
subclavate, 7-10 mm broad base, pale violaceous with dark purple
violaceous fibrillose covering and darker minutely fibrillose squamules,
especially in upper half, with sordid white tomentum at base. Context
hyaline pale brownish grey in pileus, paler in stipe-apex with pale sordid
wax-yellow tinge in base of stipe. Smell not distinctive. Taste not
distinctive.

Spores 9.5-12.5 x 7.0-9.5!lm, Q= 1.15-1.5, Q= 1.35, 6-9-angled in
side-view with rather pronounced angles, slightly thick-walled. Basidia
34-54 x 9.5-11.5 urn, (2-)4-spored, clamped. Lamella edge heteroge­
neous. Cheilocystidia 30-55 x 5-10 urn, irregularly cylindrical to
fiexuose, septate, often slightly thick-walled, scattered among basidia.
Pileipellis a cutis with transitions to a trichoderm of cylindrical up to 40
um wide septate hyphae. Pigment brownish, intracellular in pileipeIlis,
frequently also incrusting some hyphae of pileipeIlis and upper pilei­
trama. Clamp-connections abundant in hymenium and covering
layers.

HABITAT & DlSTR. - Solitary, terrestrial in garden. Very rare (Aer­
denhout and The Hague). Aug.

Entoloma allochroum is distinguished from E. dichroum by colour,
pigmentation of pileipellis, and surface of stipe; from E.tjallingiorum it
is distinguished also by colours and strongly angular spores.

103. Entoloma tjaIlingiorum NoordeI. in Persoonia 11: 465. 1982. ­
Fig. 156.

:MISAPPL. <Agaricus dichrous sensu Fr., Summa Veg. Scandinaviae
2: 287. 1849; le. seI. Hymenomyc. 1: 105, pI. 92, fig. 3. 1867; Entoloma
dichroum sensu Bres., leonogr. mycoI. 12: pI. 554. 1929; sensu Konr. &
M., le. seI. Fung. 2: pI. 190, fig. 2. 1932; Rhodophyllus dichrous sensu
J.Lange, Fl. agar. dan. 2; pI. 72A. 1937; Romagn. in Bull. trimest, Soc.
mycoI. Fr. 92: 299-301. 1976. - Agaricus placidus sensu Fr., le. seI.
Hymenomyc. 1: 109, pI. 97, fig.!. 1867.

SEL. ICON. - Ryman & Holmasen, Svampar: 381. 1984.

SEL. DESCR. & FIGS. - NoordeI. in Persoonia 11: 465-467, fig. 8.
1982.

VERN. NAME. - Stippelsteelsatijnzwam.

Pileus 20-50 mm, conico-convex or truncately conico-convex with or
without weak umbo or with slightly umbilicate centre, with involute
margin when young, later on more or less straight, not hygrophanous,
not striate, grey-brown with or without blue patches or blue tinge
especially near margin, coarsely radially fibrillose-squamulose or lanate
all over. Lamellae subdistant, normally thick or slightly thickish, some­
times transvenose, segmentiform to ventricose up to 7 mm broad, white,
then sordid pink, sometimes tinged blue, especially near subentire edge.
Stipe 34-100 x 2.5-7 mm, cylindrical, often broadened towards base (up
to 10 mm), dark blue-grey or indigo at apex, downwards more greyish
or violaceous blue, with blackish blue fibrillose-squamulose covering,
especially in upper part, at base sordid white tomentose, solid or
fistulose. Context beige with violaceous blue tinge in pileus and cortex
of stipe, often more greyish in centre of stipe. Smell not distinctive.
Taste somewhat bitterish.

Spores 9.0-11.0 (-11.5) x 6.0-7.5 (-8.0) urn, Q = 1.2-1.7, Q =1.5,
thin-walled, weakly angled. Basidia 27-43 x 8-12 urn, 4-spored,
clamped. Lamella edge heterogeneous. Cheilocystidia 20-55 x 6-13
urn, cylindrical to clavate or irregularly flexuose to lageniform, scat­
tered among basidia. Pileipellis a transition between a cutis and a
trichoderm, made up of radially arranged, 7-24 urnwide hyphae with
equally thick or slightly inflated up to 25 urn wide terminal elements.
Pigment brownish, intracellular in pileipellis and also incrusting the
hyphae of pileipellis and upper pileitrama. Clamp-connections abun­
dant in all tissues studied.

HABITAT & DlSTR. - In small groups or solitary, terrestrial or on
rotton wood in Quercus-forest. Very rare (Bloemendaal: Koningshof).
June-Nov.

Entoloma tjallingiorum is a very rare but widespread species. The
description given above is based on material from various parts of
north-western Europe (see also Persoonia 12: 467.1982). For a discus­
sion on related taxa, see E. dichroum and E. allochroum.
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Fig. 156. Entoloma tjallingiorum.
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fig. 157. Entoloma junipcrinum

ID-I. Entoloma juniperinum Barkrnan & :\oordeI. in Persoonia 13:
123.1986. - fig. 157.

SEL. DESCR. & FIGS. - Barkman & Noordel. in Persoonia 13: 123­
125, fig. 1. 1986.

Pileus 5-20 mm, convex then applanate with weakly depressed centre or
with small, distinct papilla, with deftexed or straight margin, weakly
hygrophanous, when moist dark grey-brown especially at centre, some­
times, especially when young, with blue tinge, translucently striate up to
two-thirds of radius, slightly paJlescent on drying, almost smooth to
radially fibrillose, at centre usually with minute squamules. Lamellae, L
= 10-25, I = 1-5 (-7), moderately distant, adnate, sometimes slightly
emarginate or with decurrent tooth, segmentiform, rarely ventricose up
to 6 mm broad, sometimes transvenose, white to grey, then pink, finally
pinkish grey with entire, concoJorous edge. Stipe 20-45 x 1-2 mm,
cylindrical, sometimes slightly to distinctly swollen at base, steel-blue
or blue, sometimes more brown with age, glabrous, polished. Context
thin, with about the same colour as the surface of pileus and stipe. Smell
not distinctive. Taste often distinctly farinaceous.

Spores 8.0-10.0 (-11.0) x 6.0-8.0 urn, Q = 1.05-1.25 (-1.3), Cl =
1.1-1.2, subisodiametrical, 5-7-angled in side-view. Basidia (18-) 22-35
x 7.5-11 urn, 4-spored, clamped. Lamella edge fertile. Cystidia absent.
Pileipellis a cutis with transitions to a trichoderm, made up of radially
arranged, septate, 4-15 (-20) urn wide cylindrical or slightly inflated
hyphae with cylindrical terminal elements up to 22 urn wide. Pigment
brown, intracellular in pileipellis and upper pileitrarna. Clamp­
connections present.

HABITAT & DISTR. - Among mosses, needles and grasses preferably
in Junipcrus-ticeius; on relatively rich, calcareous soils. Very rare
(Bemelen: Bemelerberg). Widespread in Denmark, where it is fairly
common in Jylland, also recorded from the German Federal Rcpublic.
Aug.Xov •

Entoloma juniperinum is a fairly distinctive member of sect. Leptonia
on account of the small basidiocarps and small, almost isodiametrical
spores.

Entoloma juniperinum is a fairly distinctive member of sect. Leptonia
on account of the small basidiocarps and small, almost isodiametrical
spores.

105. Entoloma lepidissimum (Svrcek) Noordel. in Persoonia 11: 460.
1982. - Fig. 158.

DQ00D
Fig. 158. Entoloma lcpidissimum.

Leptonia lepidissima Svrcek in Ceska Mykol. 18: 205.1964; Rhodo_
pliyllus lepidissimus (Svrcek) Mos., Rohrlinge-Blatterpilze, 4. Aufl.,
203. 1978.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 11: 460-461, fig. 5.
1982.

Pileus 5-10 mm, conical to convex with small papilla, with straight
margin, not hygrophanous, slightly translucently striate at margin only,
deep blue (K. & W. 2IF8), radially fibrillose. Lamellae, L = 20, I = 0-3,
distant, adnate, ventricose, pale blue then pinkish grey with concolor­
ous, entire edge. Stipe 25 x 1-2 mm, cylindrical, blue, concolorous with
pileus, glabrous, polished. Context thin, concolorous with surface.
Smell none. Taste not known.

Spores 7.5-11.0 x 6.0-8.0 urn, Q= 1.2-1.5, Q= 1.35, 6-8-angled in
side-view. Basidia 25-48 x 8-11.5/lm, 4-spored, clamped. Lamella edge
fertile. Cystidia absent (see note). Pileipellis a cutis with transitions to a
trichoderm, made up of 5-15 um wide, inflated hyphae. Pigment blue,
intracellular in pileipellis. Clamp-connections present.

HABITAT & DISTR. - Terrestrial in moss along path in coniferous
forest on slightly calcareous soil. Also known from deciduous forest
and grassland. Very rare (Q.FlevoJand: Roggebotszand). Also known
from W. and E.Germany, Czechoslovakia, Austria, Norway and France,
but apparently rare. July-Oct.

The Netherlands' collection is poor in specimens and did not show
cheilocystidia. Some extralimital collections, however, have scattered
cylindrical cheilocystidia, 25-50 x 6-15 urn. The colour of the lamellae
is variable also, viz. from almost purely white to distinctly blue when
young.

Sect. Griseorubida (Romagn.) NoordeI.

Pileus truncately conical to convex with depressed centre; pileipellis a
cutis to a trichoderm of 10-30 urn wide inflated hyphae; clamp­
connections present; cheilocystidia, ifpresent, large, fusiform to lageni­
form.

106. Entoloma griseorubidum (Kiihner ex) Noordel. in Persoonia 12:
196.1984. -Fig. 159.

Rhodophyllus griseorubidus Kiihner in Kiihn. & Romagn., Fl. anal.
Champ. sup.: 201. 1953 (not valid, no Latin diagn.).

MISAPPL. - Eccilia griscorubella sensu Konr. & M., le. sel. Fung. 2:
pI. 185, fig. I. 1928.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 196-198, fig. 1.
1984.

Pileus 20-32 mm, convex with depressed to umbilicate centre, with
involute margin, not or weakly hygrophanous, not or only slightly
translucently striate at margin, grey-brown (Mu. 10 YR 3/2-4/2), in­
nately radially fibrillose, at centre tomentose or rugulose. Lamellae, L =
18-36, 1= 1-3, moderately distant, adnate to subdecurrent, segrnenti­
form, then ventricose, white, then pink with fimbriate, concolorous
edge. Stipe 40-60 x 2-5 mm, cylindrical or attenuated towards base,
concolorous with or slightly paler than pileus, flocculose to fibrillose at
apex, downwards fibrillose-striate, white tomentose at base, solid or
narrowly fistulose. Context concolorous with surface, paler in inner
parts. Smell none. Taste not distinctive.

Spores 10.0-14.0 x 8.0-11.5 urn, Q = I.I -1.5, Q= 1.2-1.3, irregu­
larly rectangular to broadly ellipsoid, 5-9-angled in side-view. Basidia
27-55 x 8.5-14 urn, 4-spored, clamped. Lamella edge heterogeneous.
Cheilocystidia 35-110 x 7.5-23 urn, lageniform with long, tapering
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108. Entoloma codes (Fr.) N oordeI. in Persoonia 11: 149. 1981. - Fig.
161.

Agaricus cocles Fr., Epicr.: 158. 1838; Rhodophyllus cocles (Fr.)
Quel., Enchir. Fung.: 65. 1886; Nolanea cocles (Fr.) Sacc., SylI. Fung.
5: 728.1887.

SEL.ICON. - Rick., Blatterpilze: pI. 73, fig. d. 1910.
SEL. DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges.: 47: 34, fig. 3.

1976.

edge. Stipe 25-50 x 1-2 mm, cylindrical or slightly broadened at base,
pale brown with slight grey tinge, glabrous, polished, at base white
tomentose, solid. Context thin, concolorous with surface, very brittle.
Smell none. Taste not distinctive.

Spores 10.0-14.0 x 7.0-9.0 urn, Q = 1.2-1.6, Q= lA, irregularly
nodulose-angular on side-view. Basidia 27-43 x 1O.5-14Ilm, 4-spored,
clamped. Lamella edge heterogeneous or almost sterile. Cheilocystidia
27-58 x 16-291lm, broadly fusiform to lagenifonn, numerous. Pileipel­
lis a cutis with scattered trichodennal bundles of clavate elements up to
12 (-15) urn wide. Pigment brown, intracellular in piIeipellis. Clamp­
connections abundant in hymenium.

HABtTAT & DlSTR. - In small groups on roots of grasses in poorly
manured grassland on clay along river. Very rare (Vaals: Cottessen).
Sept.

000
o

Fig. 160. Entoloma calaminare.
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Pileus 10-20 mm, conical, only slightly expanding with age, with or
without depressed centre, with straight sometimes crenulate margin,
hygrophanous, when moist translucently striate up to centre, at centre
and on striae very dark brown-grey to almost black (Mu. 10 YR 3/2),
towards margin and between striae (slightly) paler (l0 YR 4/4), mi­
nutely innately radially fibrillose to almost glabrous, shiny. Lamellae,
L =15-30, I =0-3, moderately distant to distant, narrowly to broadly
adnate, segmentifonn to ventricose up to 4 mm broad, pale grey, then
pink, finally brown-pink (finally almost 5 YR 5/3-4), with minutely
fimbriate, concolorous edge. Stipe 20-45 x 1-2 mm, cylindrical, some­
times broadened at base, pale brown, paler than pileus, glabrous, solid.
Context thin, almost concolorous with surface in pileus, slightly paler to
almost white in inner part of stipe. Smell farinaceous. Taste farina­
ceous.

Spores 9.5-14.0 (-14.5) x 8.0-10.5 urn, Q = 1.1-1.5, Q = 1.35,
irregularly 4-9-angled in side-view. Basidia 25-54 x 8.5-13 urn, 4-,

Pileus 17-18 mm, conico-convex, truncate with slightly depressed
centre, with straight margin, not hygrophanous, not striate, pale grey
ochraceous, strongly radially fibrillose, shiny. Lamellae, L =18-20, I =
1-3, fairly distant, adnate to emarginate with small decurrent tooth,
triangular, then ventricose, grey then grey-pink with entire, concolorous

Fig. 159. Entoloma griseorubidum.

Entoloma griseorubidum is a highly distinctive species with its clamped
basidia, large cheilocystidia and piIeipellis with broad hyphae. It is
extremely rare in the Netherlands, and has been collected only once.
The description above is supplemented by observations on extralimital
material.

107. Entoloma calaminare Noordel. in Persoonia 12: 198. 1984. - Fig.
160.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 198-200, fig. 2.
1984.

neck 3.5-6Ilm wide, sometimes with acute apex, always numerous, but
mixed with basidia. PiIeipelIis a cutis at margin, more like a trichoderm
at centre, made up of radially arranged inflated 10-25 urn wide hyphae.
Pigment intracellular in piIeipelIis. Clamp-connections present in
hymenium.

HABtTAT & DISTR. - Terrestrial in deciduous and coniferous forest.
Very rare (Groningen: Helpman). Rare in Europe. July-Sept. (Jan.).
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rarely also 2-spored, clamped. Lamella edge heterogeneous. Cheilo­
cystidia 35-80 x 7.5-16 urn, (broadly) fusiform to lageniform, rarely
lecythiform, neck 2.5-9 urn wide, usually abundant, but mixed with
basidia. Pileipellis a cutis, rarely with transitions to a trichoderm, made
up of radially arranged, cylindrical to slightly inflated 6-13 urn wide
hyphae with scattered tufts of clavate terminal elements up to 17 urn
wide. Pigment intracellular in pileipellis and upper pileitrama. Brilliant
granules absent. Clamp-connections present.

HABITAT & DISTR. -In poorly manured grassland with Juniperus on
slightly acidified, but basically calcareous loam (Netherlands), in
Sphagnum-bogs and subalpine meadows (C.Europe). Very rare (Win­
terswijk: Willinks Weust), Widespread but rare in W. and C.Europe.
Aug.-Nov.

Entoloma codes is distinguished from all other cystidiate members of
sect. Griseorubida by its distinctly translucently striate, hygrophanous
pileus.
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Fig. 162. Entoloma farinasprellum.

109. Ento1oma farinasprellum Amolds, Ecol. Coeno!. Macrofungi
Grass!. Heath!. Drenthe, Netherlands 3: 329. ('1982') 1983. - Fig.
162.

SEL. ICON. - Amolds, Eco!. Coeno!. Macrofungi Grass!. Heathl.
Drenthe, Netherlands 3: p!. 4a. (' 1982') 1983.

SEL. DESCR. & FIGS. - Amolds, Eco!. Coeno!. Macrofungi Grass!.
Heath!. Drenthe, Netherlands 3: 329-331, fig. 145. ('1982') 1983.

Pileus 8-26 mm broad, truncately campanulate or hemispherical, ex­
panding to pIano-convex with depressed to umbilicate centre, with
margin involute at first, weakly to strongly hygrophanous, when moist
translucently striate up to centre, dark grey-brown when young (Mu. 10
YR 4/3, 5/3), then moderately dark brown with darker centre and
striation, glabrous, pallescent on drying and strongly radially fibrillose,
subsquamulose at centre. Lamellae, L =15-25, 1 =1-3 (-7), distant,
variably inserted, from broadly adnate with decurrent tooth to deeply
emarginate or almost free, ventricose, pallid, then sordid flesh-colour,
with grey tinge, finally rather dark brown-pink, with entire, concolorous
or partly brownish edge. Stipe 15-35 x 1-4 mm, cylindrical or slightly
broadened at base, grey-brown, usually browner and paler than pileus,
slightly pruinose at apex, downwards glabrous, polished, at base white

o
Fig. 161. Entoloma codes.

tomentose, solid or fistulose. Context thin, concolorous with surface,
fibrillose-brittle in pileus, fibrillose-tough in stipe. Smell strongly fari­
naceous. Taste strongly farinaceous.

Spores 7.5-11.0 x 6.0-7.5 (-8.0) urn, Q=1.15-1.45, Q=1.3, ellip­
soid in outline with 6-10 angles. Basidia 24-42 x 9-15 urn, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis at
margin, more like a trichoderm at centre, made up of radially arranged,
inflated 10-18 urn wide hyphae with clavate up to 25 urn wide terminal
elements. Pigment brown, intracellular in pileipellis. Clamp­
connections present, abundant in hyrnenium, scattered in other
tissues.

HABITAT & DISTR. - In small groups in dry grassland with rich
moss-layer on subneutral, humus soil, and in coastal dunes on sandy soil
with scanty vegetation. Very rare (Beilen: Smalbroek; Terschelling:
Boschp1aat). Sept-Nov,

Entoloma farinasprellum is placed in sect. Griseorubida on account of
habit, type of pileipellis and clamped hyphae. It differs from other
species in this section by small spores and fertile lamella edge.

Sect. Cyanula (Romagn.) NoordeI.

Basidiocarps collybioid, more rarely mycenoid or omphalioid; clamp­
connections absent; cheilocystidia, if present, of the basidiole-like type
or lamella edge entirely sterile made up of terminal elements of trama
hyphae; pileipellis at centre of pileus a trichoderrn or a hymeniderm of
inflated elements.

110. Entoloma serru1atum (Fr.: Fr.) Hes1er in Beih. Nova Hedwigia
23: 140. 1967. - Fig. 163.

Agaricus serrulatus Fr.: Fr., Syst. myco!. 1: 204. 1821; Leptonia
serrulata (Fr.: Fr.) Kumm., Fiihr. Pi1zk.: 96.1871; Rhodophyllus serru­
latus (Fr.: Fr.) Quel., Enchir. Fung.: 60. 1886. - Agaricus atrides Lasch:
Fr., Syst. myco!. 3 (Index): 8. 1832; Eccilia atrides (Lasch: Fr.) Kumrn.,
Fiihr. Pi1zk.: 94. 1871; Rhodophyllus atrides (Lasch: Fr.) Quel., Enchir.
Fung.: 63. 1886; Leptonia serrulata var. atrides (Lasch: Fr.) Konr. &
M., Agaricales 1: 217. 1924. - Leptonia serrulata f. laevipes Maire in
Bul!. trimest. Soc. myco!. Fr. 26: 174. 1910.

SEL.ICON. - Konr. & M., Ic. se!. Fung. 2: p!. 184, fig. 1. 1932; Ryman
& Holmasen, Svampar: 382. 1984.

SEL. DESCR. & FIGS. - J.Lange in Dansk bot. Ark. 2(11): 32. 1921;
EM01ler, Fungi Faeroes 1: 245, fig. 115. 1945.

VERN. NAME. - Zwartsneesatijnzwam.
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Pileus 6-35 mm, hemispherical then conico-convex, expanding to
piano-convex, finally applanate with undulating marginal zone, with
margin slightly to distinctly involute when young, not hygrophanous,
not translucently striate, dark blackish blue, bluish grey or violaceous
blue, uniformly coloured, while expanding with age turning violaeous
brown as the context becomes visible between the dark blue fibrils (K. &
W. 15-2IE-F5-2; Mu. 10 YR 5/2, 6/2 + blue), entirely rugulose or
tomentose when young, becoming squamulose or squarrulose with age,
especially at centre; at margin usually glabrous to radially fibrillose,
shiny, especially when dry.Lamellae, L =20-40,1 =(1-) 3-7, moderately
crowded, adnate or emarginate, rarely subdecurrent, arcuate, then seg­
mentiform, rarely ventricose, sometimes transvenose, pale to fairly dark
blue when young, especially near margin of pileus, then greyish pink
with strongly contrasting blackish blue crenulate to denticulate edge.
Stipe 20-50 x 1.5-4 mm, cylindrical or compressed with longitudinal
groove, rarely with swollen base, concolorous with pileus when young,
soon paler and more greenish-olivaceous or brown-grey covered with
darker, bluish, adpressed flocculose fibrils, rarely glabrous, at apex
white pruinose, white tomentose at base. Context concolorous with
surface except for pallid inner part, brittle. Smell none or weakly to
strongly aromatic like flowers (violets). Taste none or nasty­
rancidulous.

Spores 9.0-11.5 x 6.5-8.0 urn,Q = 1.15-1.6, Q = 1.25-1.3, ellipsoid
in outline with 5-7 angles in side-view. Basidia 24-53 x 8-15 urn,
4-spored, clampless. Lamella edge entirely sterile. Cheilocystidia 25­
100 x 3.5-20 urn, cylindrical to clavate, very abundant, forming a thick
sterile band along edge, always with blue intracellular pigment. Pilei­
peIIis a cutis to a trichoderm at margin, a trichoderm to a hymeniderm at
centre, made up of cylindrical to clavate 8-35 (-40) urn wide terminal
cells. Pigment blue, intracellular in pileipeIIis and upper pileitrama.
Brilliant granules rare to abundant in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - In groups in poorly manured, semi-natural
grassland on moist to relatively dry, sandy, peaty or clayey, acid to basic
soil. Fairly common. July-Nov.

Fig. 163. Entoloma serrulatum,
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Pileus 8-40 mm, hemispherical, then expanding to convex, finally
applanate, slightly to distinctly depressed to umbilicate at centre, some­
times infundibuliform, not hygrophanous, usually slightly to distinctly
translucently striate at margin when moist, brown or yellow-brown,
sometimes with reddish flush, frequently with blue tinge near margin
especially when young (Mu. 7.5 YR and 10 YR 3-5/2-4), radially
fibrillose, becoming squamulose at centre. Lamellae, L = 20-36, I= 3-7,

Entoloma serrulatum is the most common species of 'Leptonia' in
Europe, and occurs in many types of poorly manured grassland, natural
grasslands, etc. from sea-level up into the subalpine zone. Itoccurs also
in N.America, where it frequently grows in forests.

111.Entoloma caesiocinctum (Kiihner) Noordel. in Persoonia I 1: 470.
1982. - Fig. 164.

Rhodophyllus caesiocinctus Kiihner in Kiihn. & Romagn. in Rev.
Mycol. 19: 4. 1954 (Comp!. FI. ana!. 1); Leptonia caesiocincta
(Kiihner) PD.Onon in Trans. Br. mycol. Soc. 43: 177. 1960. -Entoloma
purpureomarginatum Arnolds, Eeo!. Coenol. Macrofungi Grassl.
Heath!. Drenthe, Netherlands 3: 344. ('1982') 1983.

MISAPPL. - Leptonia linkii sensu Bres., Iconogr. myco!. 12: pI. 567.
1929.

SEL. ICON. - Arnolds, Eeo!. Coeno!. Macrofungi Grassl. Heath!.
Drenthe, Netherlands 3: pI. 3c. (' 1982') 1983 (as E.purpureomargina­
tum); Bres., Iconogr. mycoI. 12: pI. 567.1929 (as L linkiit.

SEL. DESCR. & FIGS. - Kuhner in Rev. MycoI. 19: 43-46. 1954
(Comp!. FI. ana!. 1).
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Fig. 164. Entoloma caesiocinctum.

moderately crowded, adnate to slightly emarginate, sometimes decur­
rent, arcuate then segmentiform, pale, rarely with blue tinge near base,
then pink with strongly contrasting blackish blue or violaceous brown,
fringed to denticulate edge. Stipe 20-60 (-80) x 1.5-5 mm, cylindrical or
compressed with groove, sometimes broadened towards base, grey­
brown to yellow-brown, with blue tinge especially when young,
glabrous and polished, or sometimes blue-black punctate at apex, at
base white tornentose, solid or fistulose. Context concolorous with
surface, except for pale inner part of fleshy specimens. Smell none or
slightly aromatic like flowers. Taste none or slight rancid.

Spores 8.5-11.5 (-12.5) x 6.5-9.0 urn, Q=1.15-1.5 (-1.8), Q=1.3,
ellipsoid in side-view with 5-7 angles and dihedral base. Basidia 23-45
x 7-12.5 urn,4-spored, clampless. Lamella edge sterile. Cheilocystidia
20-120 x 7-20 urn, cylindrical and flexuose to narrowly clavate, numer­
ous, forming a thick sterile band along edge. Pileipellis at margin a cutis
or a transition between a cutis and a trichoderm, towards centre a
trichoderm or a hymeniderm, made up of 14-45 um wide cylindrical to
broadly clavate elements. Pigment brown, intracellular in pileipellis.
Brilliant granules present or absent in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - In groups in poorly manured, semi-natural
grassland, roadsides, etc., on sandy, peaty or clayey soil. Not uncom­
mon. Widespread in N. and W.Europe. July-Nov.

Entoloma caesiocinctum is closely related to E. serrulatum, from which
it is distinguished by the brown colour of the pileus and the pale
lamellae.

112. Entoloma sodale Kiihn. & Romagn. ex Noordel. in Int. J. Mycol.
Lich. 1: 58. 1982. - Fig. 165.

Rhodophyllus soda lis Kiihn. & Romagn. in Rev. Mycol. 19: 35. 1954
(Compl. Fl. anal. 1) (not valid, no Latin diagn.).

MISAPPL. - Leptonia lampropoda sensu Bres., Iconogr. mycol. 12:
pI. 570, fig. I. 1929; sensu P.D.Orton in Dennis, Orton & Hora in Trans.
Br. mycol. Soc. 43, Suppl.: 105. 1960.

SEL. ICON. - Bres., Iconogr. mycol. 12: pI. 570, fig. I. 1929 (as L.
lampropoda).

SEL.DESCR. & FIGS.-Kiihner & Romagn. in Rev. Mycol. 19: 35-37,
figs. 7, 9. 1954; Noordel. in Int. J. Mycol. Lich. 1: 58-59, fig. 4. 1982.

Pileus 13-30 mm, campanulate, then convex, finally applanate, usually
slightly depressed to distinctly umbilicate at centre, with involute
margin when young, not hygrophanous, translucently striate up to half
of radius, pale horn-brown with minute grey-brown squamules
especially on disc, towards margin fibrillose or subsquamulose, rarely
smooth (Mu. 10 YR 6/3, 6/4, 5/4,7/3,7/2), becoming opaque, not much
paler on drying. Lamellae, L = 25-35, I = 1-3, moderately crowded,
adnate to deeply emarginate, segmentiform to ventricose, white to grey
then pink, finally brown-pink (K. & W. 6B2; IO YR 7/3) with entire or
pruinose, concolorous edge. Stipe 10-60 x 1-3 (-4) mm, cylindrical,
sometimes slightly broadened at apex, pale grey-blue, sometimes fad­
ing to brown with age, especially in upper part, at apex sometimes
minutely pruinose, downwards glabrous, polished or substriate with
scattered fibrils, white tomentose at base; solid or fistulose. Context
thin, concolorous with surface. Smell none or weakly farinaceous. Taste
none or weakly farinaceous.

Spores 9.5-12.5 (-14.0) x 7.0-8.0 urn,Q= 1.2-1.7, Q= 1.4, ellipsoid
in outline with 5-9 angles in side-view. Basidia 24-50 x 7.5-12.5 urn,
4-spored. clampless. Lamella edge sterile or heterogeneous. Cheilo­
cystidia 22-60 x (8-) 12-30 um, broadly clavate to broadly ellipsoid.
Pileipellis a cutis at margin, towards centre a trichoderm, made up of
radialIy arranged cylindrical or inflated 10-22 urn wide hyphae with
clavate up to 35 urn wide terminal elements. Pigment brown, intracellu­
lar in pileipellis. Brilliant granules present or absent in pileitrama.
Clamp-connections absent.

Fig. 165. Entoloma soda/e.
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Fig. 166. Entoloma po liopus var.poliopus.

Fig. 167. Entoloma poliopus var.parvisporigcrum.

var. parvisporigerum Noordel. in Persoonia 12: 460. 1985. - Fig.
167.
CHARACTERISTICS. - Differs from var. poliopus and var. discolor
mainly in having distinctly smaller spores: 8.0-11.0 x 6.0-8.0 urn.The
cheilocystidia measure 25-80 x 5-20 urn.

HABtTAT & DISTR. - On soil among moss in grassland (e.g.

HABITAT & DISTR. - In grassland on acid and on calcareous soil (e.g.
on coastal dunes; Mesobromion). Very rare (Noordwijkerhout: Water­
leidingduinen; Bemelen: Bemelerberg). Widespread in N. and
WEurope. Known from Norway (in damp Fraxinusltlorylus forest),
Scotland (moist grassland on slightly calcareous soil), and Germany
(Gentiano-Koelerietumy. July-Nov.

var. poliopus - Fig. 166.
SEL. ICON. - J.Favre, Champ. sup. Zone alpine: pI. 5, fig. 2. 1955 (as

R. umbel/us).
SEL. DESCR. & FIGS. - Romagn. in Ktihn. & Romagn. in Rev. Mycol.

20: 223-225, fig. 22. 1955 (Compl. Fl. anal. 1); J.Favre, Champ. sup.
Zone alpine: 70, fig. 49. 1955 (as R. umbel/us).

var. discolor Noordel. in Persoonia 12: 460. 1985.

CHARACTERISTICS. - Differs from var. poliopus in the concolorous
lamella edge; paler, more grey-blue stipe, and shorter cheilocystidia
(20-40 x 6.5-15 urn).

Pileus 10-40 mm, conical or conico-campanulate, then convex with
slightly to distinctly depressed centre, with involute margin when
young, not hygrophanous, not translucently striate or translucently
striate up to half of radius, brown-grey with almost blackcentre (Mu. 10
YR 2-3/2; 7.5 YR 3/2), paler towards margin, entirely tomentose or
minutely squamulose, or fibrillose at margin and minutely squamulose
at centre, sometimes glabrescent, dull or shiny. Lamellae, L = 20-30, I=
3-7, moderatelycrowded, usuallydeeply emarginate, sometimesalmost
free, ventricose up to 5 mm broad, pale brown, then pink, with brown,
entire edge. Stipe 25-60 x 1-3 (-4) mm, cylindrical or compressed with
longitudinal groove, deep blue at first, then fading to blue-brown,
glabrous and polished or minutely pruinose at apex, white tomentose at
base, solidor narrowly fistulose.Context thin, concolorous with surface
in cortex of pileus and stipe; paler in inner parts of pileus and stipe.
Smell none or faintly farinaceous. Taste none or~ightly farinaceous.

Spores 9.0-13.5 x 6.0-9.0 urn, Q = 1.2-1.7, Q = 1.35, ellipsoid in
outline with5-8 angles in side-view. Basidia 30-55 x 7-10urn,4-spored,
clampless. Lamella edge sterile. Cheilocystidia 40-110 x 5-18 urn,
cylindrical to clavate with brown intracellular pigment. Pileipellis a
cutis at margin, towards centre a trichoderm to a hymeniderm, made up
of 7-15 urn wide cylindrical or inflated hyphae with up to 25 urn wide,
inflated terminal elements. Pigment brown, intracellular in pileipellis.
Brilliant granules usually abundant in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - In small groups in poorly manured, seminatural
grassland on peaty or sandy soil, especially along big rivers and on
coastal dunes. Rare. Widespread in N. and WEurope, but never com­
mon. June-Oct.

KEY TO THE VARIETIES
1. Spores small, in average length not exceeding 10 urn.

var. parvisporigerum
1. Spores larger, average length more than 10 urn.
2. Lamella edge brown; stipe deep blue when fresh.. var. poliopus
2. Lamella edge concolorous with sides; stipe steel-blue.

var. discolor

Entoloma sodale is distinctive on account of its moderatelydark brown,
translucently striate pileus and broadly clavate to broadly ellipsoid
cheilocystidia.

HABITAT & DlSTR. - In small groups in poorly manured grasslands
on dunes and on dikes along rivers, uncommon. Widespread in N. and
WEurope. June-Oct.

113. Entoloma poliopus (Romagn.) Noordel. in Persoonia 10: 262.
1979.

Rhodophyl/us poliopus Romagn. in Ktihn.& Romagn. in Rev. Mycol.
19: 8. 1954 (Compl. Fl. anal. 1). - Rhodophyl/us umbel/us J.Favre,
Champ. sup. Zone alpine: 70. 1955.
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Fig. 168. Entoloma caeruleofiocculosum.

Mesobromion), on lawns, paths or open places in deciduous forest,
preferably on more or less calcareous soil. Very rare (Helvoirt: Dronge­
lens kanaal; Neercanne: Canner berg; Ermelo: Staverden). Widespread
in N. and WEurope. Known from Norway, Denmark, France, and
N.Italy from more or less similar habitats. July-Sept.

114. Entoloma caeruleoflocculosum Noordel, in Persoonia 12: 461.
1985. - Fig. 168.

Pileus 7-18 mm, convex, then applanate, umbilicate with inflexed
margin, not hygrophanous, not translucently striate, or very obscurely
so at margin only, dark (grey-)brown (Mu. 10 YR 2-3/2, 4/3), only
slightly paler at margin, entirely coarsely squamulose. Lamellae, L =
20-35, I = 1-5, rather distant to moderately crowded, adnate or emar­
ginate, segmentiform to narrowly ventricose, sometimes transvenose,
cream-colour to pale brownish yellow, then sordid flesh-colour, with
entire, concolorous edge. Stipe 20-45 x 1.5-4 mm, cylindrical or broad­
ened at base or at apex, dark ultramarine or indigo (K. & W. 18F3-4),
sometimes more grey in lower part, entirely f1occulose with concolor­
ous, granulose squamules, especially in upper part and fibriIlose­
f1occulosein lower part. Context thin, brown in cortex of pileus; blue in
cortex of stipe. Smell none. Taste not distinctive.

Spores 9.0-13.5 x 6.5-9.0 urn, Q= 1.25-1.75, Q= 1.45, ellipsoid in
outline with 5-7 angles in side-view. Basidia 25-50 x 10-17 urn,
4-spored, clampless. Lamella edge sterile. CheiIocystidia 35-85 x 7-I2
urn, cylindrical or narrowly clavate, densely clustered. PiIeipeIlis a cutis
at margin, more like a trichoderm at centre, made up of up to 17 urn
wide, cylindrical elements. Pigment brown, intracellular in pileipeIlis.
Brilliant granules abundant in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - In poorly rnanured, semi-natural grassland on
sandy soil on old coastal dunes. Very rare (Goeree: Westduinen;
Voome: Oostvoorne, Nachtegalenbosje; Texel). Also known from Scot­
land in rather open Betula forest. Sept.

Entoloma caeruleofiocculosum comes close to E.poliopus and E.sodale
from which it differs in the not translucently striate, entirely squamulose
pileus, and f1occulose surface of stipe. E. anatinum and E. viaregale
differ among other things in having a fertile lamella edge.

115. Entoloma Iividocyanulum Kuhner ex Noordel. in Persoonia 12:
214. 1984. - Fig. 169.

Rhodophyllus lividocyanulus Kiihner in Kiihn. & Romagn. in Rev.
Mycol. 19: 37. 1954 (Compl. Fl. anal. 1) (not valid, no Latin diagn.);
Leptonia lividocyanula (Kilhner) P.D.Orton in Trans. Br. mycol. Soc.
43: 105. 1960 (invalid).

MISAPPL. - Eccilia griseorubella sensu Bres., Iconogr. mycol. 12:
pI. 594. 1929.

SEL. ICON. - Bres., Iconogr. mycol. 12: pI. 594. 1929 (as Eccilia
griseorubclla); Dahncke & Dahncke, 700 Pilze: 259.1979.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 214-215, fig. 10.
1984.

Pileus 10-35 mm, convex, then applanate, (deeply) umbilicate with
involute margin when young, not distinctly hygrophanous, translu­
cently striate up to centre, when young sepia, then rather pale yellow­
brown with darker brown, granulose-squamulose centre, glabrous or
radially fibrillose towards margin. Lamellae, L = 20-36,1 = 3-7, moder­
ately crowded, adnate to subdecurrent, triangular, then segmentiform,
white then pale pink, with entire, concolorous edge. Stipe 25-60 x 1-3
(-4.5) mm, cylindrical or compressed, moderately dark to pale blue
often fading to brown with age, glabrous, polished, sometimes pruinose
at apex, at base white tornentose, solid or narrowly fistulose. Context
concolorous with surface in pileus, in stipe long retaining the blue
colour of the surface. Smell none or slightly herbaceous. Taste in­
distinct.

Spores (7.0-) 8.0-10.0 (-I 1.0) x 6.5-7.0 (-8.0) urn, Q = 1.15-1.75, Q
= 1.3-1.5, ellipsoid in outline with 5-6 angles in side-view. Basidia
25-54 x 6.5-10.5 urn, 4-spored, clampless. Lamella edge fertile. Cysti­
dia absent. Pileipellis a trichoderm at centre, more like a cutis at margin,
made up of 7.5-20 urn wide hyphae with cylindrical to clavate up to 30
urn wide terminal cells. Pigment brownish, intracellular in pileipellis.
Brilliant granules usually present in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - Solitary or in small groups in poorly manured
semi-natural grassland on more or less calcareous soil. Very rare (Heyt­
huysen: Grote Moost). Widespread in N., Wand C.Europe from sea­
level up into subalpine zone. JUly-Sept.

Entoloma lividocyanulum is characterised by its pale brown, deeply
striate, almost smooth pileus, pale blue stipe, and small spores. E.
huijsmanii differs in darker colours and larger spores.
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Fig. 169. Entoloma lividocyanulum.
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Pileus 10-65 mm, conieo-convex or truncately conical to truncately
campanulate, not or only slightly expanding with age, with depressed or
subumbonate centre, with slightly inflexed margin when young, not
hygrophanous, not translucently striate, dark sepia, blackish brown or
greyish brown to almost black (Mu. 10 YR 3/2, 2/2), densely minutely
squarrulose at centre to squamulose at margin, and squamules often
arranged in radial rows giving a streaky appearance. Lamellae, L =
20-35, I = 3-7 (-11), rather crowded, narrowly to broadly adnate,
subsegmentiform, then ventricose, sordid white, then sordid incarnate,
finally brown-pink, with concolorous or slightly brownish, entire edge.
Stipe 22-90 x 1.5-5 mm, cylindrical or compressed, sometimes with
swollen base, ultramarine-blue to grey-blue, often slightly turning
brownish with age, innately silvery fibrillose to flocculose-squarnulose
especially in upper part; white tomentose at base. Context concolorous
with surface in cortex, paler in inner parts. Smell not distinctive. Taste
not distinctive.

Spores 9.0-13.5 (-14.5) x (6.5-) 7.0-8.0 (-9.0) urn, Q = 1.2-1.8, Q=
1.45, ellipsoid in outline, with 6-9 angles in side-view. Basidia 24-55 x
8-13 urn, 4-spored, c1ampless. Lamella edge fertile. Cheilocystidia
absent. Pileipellis a cutis with transitions to a trichoderm, made up of
15-20 urn wide, cylindrical to inflated hyphae with more or less cylin­
drical, up to 2211mwide, terminal elements. Pigment brown, intracellu-

Entoloma huijsmanii comes close to E. lividocyanulum from which it
differs in colour and much larger spores.

117. Entoloma anatinum (Lasch: Fr.) Donk in Bull. bot. Gdns Bui­
tenz., ser. HI, 18: 158. 1949. - Fig. 171.

Agaricus anatinus Lasch in Linnaea 4: 540. 1829; Agaricus anatinus
Lasch: Fr., Syst. mycol. 3 (Index): 7. 1832; Leptonia anatina (Lasch:
Fr.) Kumm., Fuhr, Pilzk.: 96. 187 I; Rhodophyllus anatinus (Lasch: Fr.)
Quel., Enchir. Fung.: 60. 1886; Hyporrhodius anatinus (Lasch: Fr.)
Schroet. in Cohn., Krypt.-Fl. Schlesien 3(1): 614. 1889.

SEL.ICON. - Bres., Iconogr. mycol. 12: pI. 569, fig. 1. 1929.
SEL. DESCR. & FIGS. - P.D.Orton in Trans. Br. mycol. Soc. 43: 290

figs. 118-121,315.1960.
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Fig. 170. Entoloma huijsmanii.

Pileus 10-30 (-40) mm, convex, then piano-convex, usually umbilicate,
with slightly involute margin when young, weakly hygrophanous, pale
to moderately dark brown-grey or horn-brown when moist, translu­
cently striate up to centre, slightly pallescent and opaque on drying,
granulose-squamulose at centre, radially fibrillose to almost glabrous at
margin. Lamellae, L = about 20,1 = 1-5, moderately distant, adnate or
almost decurrent, triangular-segmentiform, then (sub-)ventricose, white
or very pale grey, then pink with or without faint grey tinge, with entire,
concolorous edge. Stipe 25-60 x 1-3 mm, cylindrical or compressed,
grey violaceous with slight blue tinge in some specimens (K. & W.
6-7D3-4, 7E4), glabrous and polished or in upper part violaceous
pruinose; in lower part with blackish-violaceous fibrils, at base white
tomentose-viIlose, solid or fistulose. Context thin, concolorous with
surface in cortex, inner parts pale. Smell indistinctive. Taste weak,
mild. .

Spores (8.5-) 9.5-13.5 x 6.0-8.5 (-9.0) urn, Q=1.2-1.7, Q=1.45,
ellipsoid in outline with 6-9 angles in side-view. Basidia 25-55 x 8-14
urn, 2- or mixed 2- and 4-spored, c1ampless. Lamella edge fertile.
Cystidia absent. Pileipellis a trichoderm at centre, towards margin more
like a cutis, made up ofradially arranged inflated hyphae with up to 20
urn wide terminal elements. Pigment brown, intracellular in pileipellis.
Brilliant granules present or absent in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - In small groups in dry grassland and open
places in frondose forest. Very rare (Buren: loam pits; Beek: Bijvanck).
Also known from Denmark, France and Switzerland. Aug.-Sept.

116. Entoloma huijsmanii Noordel. in Persoonia 12: 212.1984. - Fig.
170.

MISAPPL. - Rhodophyllus griseorubellus sensu lLange, Fl. agar.
dan. 2: pI. 80E 1937.

SEL. ICON. - lLange, Fl. agar. dan. 2: pI. 80E 1937 (as R. griseoru­
bellus).

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 212-214, fig. 9.
1984.
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lar in pileipellis and upper pileitrama. Brilliant granules present or
absent in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - Solitary or in small groups in grassland on poor,
acid, sandy or peaty soil, also in coastal dunes among grasses and Salix
repens. Very rare (Oostvoome: Pamassia valley; Gorssel: 't Amelte).
Known to occur in Great Britain, Germany and France, but apparently
everywhere very rare. Aug.-Sept.

118. Entoloma griseocyaneum (Fr.: Fr.) Kumm., Fiihr. Pilzk.: 97.
1871. -Fig. 172.

Agaricus griseocyaneus Fr., Observ. mycol. 2: 96. 1818; Agaricus
griseocyaneus Fr.: Fr., Syst. mycol. I: 202. 1821; Rhodophyllus griseo­
cyaneus (Fr.: Fr.) Quel., Enchir. Fung.: 58. 1886; Hyporrhodius griseo­
cyaneus (Fr.: Fr.) Schroet. in Cohn, Krypr.-Fl. Schlesien 3(1): 617.
1889; Lcptonia griseocyanea (Fr.: Fr.) P.D.Orton in Trans. Br. mycol.
Soc. 43: 177. 1960.

SEL. ICON. - Bres., lconogr. mycol. 12: pl. 552. 1929; J.Lange, FI.
agar. dan. 2: pI. 73e. 1937; Ryman & Holrnasen, Svampar: 382.
1984.

SEL.DES CR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 41: 104, fig. 21,
23.1969.

Pileus 15-50 mm broad, conical or hemispherical only slightly expand­
ing with age, with slightly involute to straight, finally undulating
margin, not hygrophanous, not translucently striate, pale yellow-brown
with pink shade or moderately dark sepia to reddish brown (Mu. 7.5
YR-1O YR, 6-4/2-4) entirely puberulous or aeriferously fibrillose when
young, then minutely adpressedly squamulose, sometimes with mica­
ceous particles. Lamellae, L = 20-30, I = 3-7, distant, sometimes
thickish, deeply emarginate to almost free, ventricose, sometimes trans­
venose, white then pink with concolorous, entire edge. Stipe 20-60 x
1.5-5 mm, cylindrical or compressed with groove, blue, blue-grey to
violaceous blue with dense, white, aeriferous fibrillose covering, white
tomentose, sometimes with yellow tinge at base, solid, soon fistulose.
Context concolorous with surface, inner parts of fleshy specimens
white. Smell none. Taste none.

Spores 9.0-13.5 x 6.5-8.0 (-9.0) urn, Q =1.15-1.7, Q =1.45, irregu­
larly many-angled in side-view with dihedral base. Basidia 35-52 x
9-13.5 urn, 4-spored, c1ampless. Lamella edge fertile. Cystidia absent.
Pileipellis a trichoderm with transitions to a hymeniderm, made up of
broadly clavate to broadly ellipsoid, up to 40 urn wide elements.

00
Fig. 173. Entoloma scabrosum.

Pigment brown, intracellular in pileipellis. Brilliant granules abundant
in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - Solitary or in small groups in poorly manured,
semi-natural grasslands, on acid and basic soils. Very rare (Bemelen:
Bemelerberg). July-Oct.

The description of Entoloma griseocyancum is based on one collection
from the Netherlands, supplemented by data from extralimital collec­
tions from Scotland, Germany and Finland, where this striking species
occurs in meadows often with Betula, Alnus or Salix.

119.Entoloma scabrosum (Fr.) Noordel. in Persoonia 12: 462. 1985.­
Fig. 173.

Agaricus scabrosus Fr., Epicr.: 154. 1838; Rhodophyllus scabrosus
(Fr.) Quel., Enchir. Fung.: 61. 1886; Leptonia scabrosa (Fr.) Sacc., Syll.
Fung. 5: 715. 1887.

SEL.DESCR. - Romagn. in Bull. trimest. Soc. mycol. Fr. 60: 97-99.
1944.

Fig. 172. Entoloma griscocyaneum.
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Pileus 18-60 mm, convex, then applanate with (slightly) depressed
centre, with involute margin, distinctly hygrophanous, when moist dark
brown (Mu. 7.5 YR 4-5/3-4), with almost black centre, (10 YR 3/2),
pallescent on drying to greyish brown, remaining darker at centre,
translucently striate at margin, entirely concentrically squamulose,
densest at centre. Lamellae, L =25-35, I =3-5, moderately distant,
emarginate, segmentiform up to 6 mm broad, sometimes transvenose,
greyish white, then sordid pink with concolorous, entire edge. Stipe
40-90 x 3-6 mm, cylindrical, usually broadened at base, brown with
distinct violaceous tinge especially at centre, becoming brown with age
(10 YR 4-5/2-3,7.5 YR 4-5/2), glabrous, almost polished but with some
scattered silvery fibrils lengthwise, becoming more and more fibrillose­
striate on drying, white tomentose at base. Context concolorous with
surface in cortex, pallid in inner parts of pileus and stipe. Smell fairly
strong, herbaceous or almost aromatic, reminiscent of the smell of
Entoloma euchroum. Taste not tested.

Spores 10.0-12.5(-13.5) x 6.5-9.0 urn, Q = 1.25-1.7, Q= lA, 5-6
(-7)-angled in side-view. Basidia 24-45 x 11-16.5 urn, 4-spored, clamp­
less. Lamella edge fertile. Cystidia absent. Pileipellis a trichoderm to a
plurostratous hymeniderm at centre, made up of cylindrical to clavate
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tinges; E.chalybaeum var. lazulinum differs in having more intensively
blue colours in pileus, lamellae and stipe; E.asprellum has a red-brown
pileus, sordid grey-pink lamellae, and larger spores.

up to 30 urn wide terminal elements, towards margin more like a
transition between a cutis and a trichoderm, made up of inflated, up to 18
urn wide elements. Pigment brown, intracellular in pileipel1is. Brilliant
granules present, but not abundant in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. - Terrestrial on bare soil in Alnus forest. Very rare
(Roden: Natuurschoon). Distribution in Europe unknown. Recorded
from France, Finland and Sweden. act.

Entoloma scabrosum is closely related to E. anatinum, from which it
differs mainly in colour, shape of the pileus, surface of stipe, and
habitat.

120. Entoloma pseudocoelestinum Amolds, Eeo\. Coeno\. Macro­
fungi Grass\. Heath\. Drenthe, Netherlands 3: 341. ('1982') 1983. - Fig.
174.

MISAPPL. - Rhodophyllus coelestinus sensu Kiihn. & Romagn., F\.
ana\. Champ. sup.: 206.1953.

SEL. ICON. - Arnolds, Eeo\. Coeno\. Macrofungi Grass\. Heath\.
Drenthe, Netherlands 3: p\. 4c. ('1982') 1983.

SEL. DES CR. & FIGS. - Amolds, Eeo\. Coeno\. Macrofungi Grassl.
Heath\. Drenthe, Netherlands 3: 341-343, fig. 154. (' 1982') 1983.

M:N
RC

1984

o
OODO

Fig. 175. Entoloma chalybaeum var. chalybacum.

Pileus 13-26 mm, hemispherical or bluntly conical, then applanate,
often depressed at centre, weakly hygrophanous, when moist translu­
cently striate up to half the radius, dark violaceous brown (K. & W
8E5), then paler violaceous brown or greyish brown with violaceous
tinge (9E3, 8E4, 7E5-4, 6E4), always with dark brown or blackish
brown centre, finely adpressedly squamulose at centre, more scattered
squamulose towards margin, on drying slightly paler, duI\. Lamellae,
L = 17-25, I = 2-8, moderately crowded, adnate-emarginate or subde­
current, up to 6 mm broad, white then salmon pink with entire, concolor­
ous edge. Stipe 20-40 x 1.5-2.5 mm, cylindrical, rather pale bluish grey
(l7E2, 18E2, 19E2, 22E2), at extreme apex finely white pruinose, at
base white tornentose, glabrous, shiny. Context very thin (1 mm) in
pileus, but relatively firm; in stipe subcartilagineous. Smell indistinct.
Taste indistinct.

Spores 8.0-10.0 x 6.5-8.0 urn, Q = 1.1-1.6, Q = 1.3, 5-7-angled in
side-view. Basidia 24-36 x 8.5-12Ilm, (2-)4-spored, clampless. Lamella
edge fertile. Cystidia absent. Pileipellis a cutis at margin, a trichoderm at
centre, made up of inflated terminal elements, 35-90 x 12-25 urn.
Bril1iant granules abundant in pileitrama. Clamp-connections absent.

HABITAT & DISTR. -On humus amongst grasses. Very rare (Drenthe:
Westerbork). Also known from France and Sweden. Sept.-Oct.

121. Entoloma chalybaeurn (Fr.: Fr.) Noordel. in Nord. 1.Bot. 2: 163.
1982.

Agaricus chalybaeus Fr., Observ. myco\. 2: 93. 1818; Agaricus
chalybaeus Fr.: Fr., Syst. myco\. I: 203. 1821; Leptonia chalybaea (Fr.:
Fr.) Kumm., Fiihr. Pilzk.: 96.1871.

MISAPPL. - Agaricus colombarius sensu Sow., Co\. Figs. Eng\.
Fungi 2: p\. 161. 1799.

KEy TOTHE FORMS AND VARIETIES
I. Pileus not translucently striate when moist, entirely tomentose or

squamulose.. . . . . . . . . . . . . . . . . .. var. chalybaeum
I. Pileus distinctly translucently striate when moist, at least up to half

the radius, (sub-)squamulose at centre only. . . var. lazulinum
2. The great majority of basidia 4-spored. . .. f. lazulinum
2. The great majority of basidia 2-spored. . f. bisporigerum

var. chalybaeurn - Fig. 175.
SEL. ICON. - Bres., Iconogr. mycol, 12: pI. 574.1929.
SEL. DESCR. & FIGS. - Noorde\. in Persoonia 12: 205-206, fig. 5.

1984.

Entoloma pseudocoelestinum comes close to E. lividocyanulum from
which it differs in having a darker pileus with distinct (blue-)violaceous
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Fig. 174. Entoloma pseudocoelestinum.

Pileus 14-40 mm, conical or campanulate, sometimes truncate, usually
not or only slightly depressed at centre, with involute margin, not very
much expanding with age, not hygrophanous, not translucently striate,
rarely striate up to one-third of radius, dark indigo-blue, almost black at
centre, towards margin slightly paler, becoming more brownish blue
with slight violaceous sheen with age, entirely tomentose breaking up in
minute, radially arranged, adpressed to slightly reflexed squarnules,
sometimes glabrescent with age; sometimes radially sulcate at margin.
Lamellae, L = 20-40, 1= 1-5, moderately distant, deeply emarginate to
almost free, ventricose, grey violaceous or blue violaceous when young,
then greyish pink with entire, brownish edge. Stipe 20-50 x 2-3.5 mm,
cylindrical with slightly to distinctly broadened base, sometimes com­
pressed with groove, dark grey-blue, usually slightly to distinctly paler
and brighter than pileus, minutely pruinose at apex, downwards
glabrous, polished or with minute white tomentose patches; base white
tomentose. Context concolorous with surface, white in innermost part

163
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Fig. 177. Entoloma mougeotii.

Entoloma chalybaeum is taken here in a rather broad sense, comprising
classical chalybaeum with entirely squamulose, non-striate pileus and
lazulinum with less squamulose, deeply striate pileus.

basidia 4-spored in f. lazulinum, spores 10-12.5 x 7.0-9.0 urn and
basidia 2-spored in f. bisporigerum; pileipellis a trichoderm at centre,
more cutis-like at margin.

HABITAT & D1STR. - In poorly manured, semi-natural grassland on
acid or basic, sandy or loamy, moist to fairly dry soils, usually in small
groups. Rare. Widespread but rare in Europe. July-Nov.

MN
RC

1984

CHARACTERISTICS. - Pileus 6-35 mm, bright ultramarine, indigo or
grey-blue, at centre and striae often blackish blue, turning brownish
violaceous with age, not really hygrophanous but strongly translucently
striate when moist, first entirely tornentose, then rugulose to reftexedly
fibrillose-squamulose at centre, glabrescent at margin; lamellae 10-24,
adnate to deeply ernarginate, with concolorous to brown edge; stipe
concolorous with pileus at first, with age turning greenish blue in basal
part; taste none or slightly oily-rancid; spores 8.5-12.0 x 6.5-8.5llm and

var. lazulinum (Fr.) Noordel. in Persoonia 12: 206. 1984. - Fig. 176.
Agaricus lazulinus Fr., Epicr.: 153. 1838; Leptonia lazulina (Fr.)

Quel. in Mern. Soc. Emul. Montbeliard, ser, 11,5: 344. 1873 (Champ.
Jura Vosges 2); Rhodophyllus lazulinus (Fr.) Quel., Enchir. Fung.: 60.
1886;Entoloma lazulinum (Fr.) Noordel, in Nord. 1. Bot. 2: 162. 1982.­
Agaricus glaucus Bull. ex DC. in DC. & Larn., FL. franc, 2: 179.
1805.

MISAPPL. - Rhodophyllus cyanulus sensu J.Lange, Fl. agar. dan. 2:
pI. 77E 1937.

SEt.. ICON. - Bres., Iconogr. mycol. 12: pI. 570, fig. 2. 1929 (as L.
lazulina); 1.Lange, Fl. agar. dan. 2: pI. 77E 1973 (as R. cyanulus);
R.Phillips, Mushr. other Fungi: 117. 1981 (as L. lazulinay.

SEL. DES CR. & FIGS. - Noordel, in Persoonia 12: 206-210, Fig. 6.
1985.

of pileus and stipe. Smell none. Taste none or slightly bitter.
Spores 8.5-12.5 x 6.5-8.5 urn, Q =1.2-1.75, Q=1.45, ellipsoid in

side-view with 6-9 angles and dihedral base. Basidia 27-51 x 8.5-14
urn, 4-spored, clampless. Lamella edge entirely sterile. Cheilocystidia
35-75 x 5-18Ilm, cylindrical to clavate, often with pale brown intracel­
lular pigment. Pileipellis a trichoderrn, at centre almost a hyrneniderm
made up of clavate up to 351lm wide elements. Pigment brownish blue,
intracellular in pileipellis and upper pileitrama. Brilliant granules
usually present in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - In small groups in poorly rnanured, semi­
natural grassland on loamy or sandy soil. Widespread in WEurope; rare.
Aug-Oct.
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Fig. 176. Entoloma chalybaeum var, lazulinum,

122, Entoloma mougeotii (Fr.) Hesler in Beih. Nova Hedwigia 23:
158.1967. - Fig. 177.

Eccilia mougeotii Fr. in Quel. in Mern. Soc. Emul. Montbeliard, ser,
Il, 5: 345. 1873 (Champ. Jura Vosges 2); Rhodophyllus mougeotii (Fr.)
1.Lange in Dansk. bot. Ark. 2(11): 39. 1921; Leptonia mougeotii (Fr.)
P.D.Onon in Trans. Br. mycol. Soc. 43: 290. 1960; Entoloma ardosia­
cum var. mougeotii (Fr.) Pears. & Dermis in Trans. Br. mycol. Soc. 31:
170. 1948.

MISAPPL. - Eccilia griseorubellus sensu Quel, in Mern. Soc. Emul.
Montbeliard, ser. 11, 5: 248. 1872 (Champ. Jura Vosges 1); Entoloma
ardosiacum sensu Quel, in C.R. Ass. franc, Av. Sci. (La Rochelle, 1882)
11: 392. 1883 (Champ. Jura Vosges 11); sensu Bres., Iconogr. mycol.
11: p1.549. 1929.

SEt.. ICON. - Bres., Iconogr. mycol. 11: pI. 549. 1929 (as E. ardosia­
cum); 1.Lange, Fl, agar. dan 2: pI. 80H. 1937; Ryman & Holrnasen,
Svampar: 384. 1984 (as E. ardosiacum).

Pileus 15-45 mm, convex with strongly involute margin, with slightly
depressed to deeply umbilicate centre, expanding with age, finally
irregularly applanate to concave with irregular marginal zone, not
hygrophanous, not translucently striate, dark violaceous black at centre,
violaceous grey towards margin, becoming brownish grey with distinct
violaceous tinge when old (Mu. 10 YR 2-5/3; 3-6/1-2 with violaceous
tinge or more like K. & W 14F2, 14C-D2), entirely tomentose or
velutinous at first, then breaking up in minute squamules that are
adpressed at margin and uplifted at centre, often breaking up in radial
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124. Entoloma incanum (Fr.: Fr.) Hesler in Beih. Nova Hedwigia 23:
147. 1967. - Fig. 179.

Agaricus incanus Fr.: Fr., Syst. mycoI. 1: 209. 1821; Leptonia incana
(Fr.: Fr.) GiIlet, Hyrnenomycetes: 414. 1876; Rhodophyllus incanus
(Fr.: Fr.) Kuhn, & Romagn., Fl. anal. Champ. sup.: 203. 1953. ­
Agaricus euchlorus Lasch ex Fr., Epicr.: 154. 1838; Leptonia euchlora
(Lasch ex Fr.) Kumm., Fuhr, Pilzk.: 96.1871; Rhodophyllus euchlorus
(Lasch ex Fr.) Quel., Enchir. Fung.: 61. 1886. - Leptonia incana var.
citrina D.Reid in Fung. rar. Icol. col. 6: 18. 1972. - Entoloma incanum
var. citrinobrunncum Arnolds, Eeol. Coenol. Macrofungi Grassl.
Heathl. Drenthe, Netherlands 3: 336. ('1982') 1983.

SEL. ICON. - Arnolds, Ecol. Coeno!. Macrofungi Grass!. Heath!.

Fig. 179. Entoloma incanum.

Pileus 8-30 mm, truncately conical or hemispherical, then expanding to
convex, slightly to distinctly depressed at centre with slightly inflexed,
then straight margin, not hygrophanous, not translucently striate, dark
blackish blue or indigo, becoming more brownish when expanded,
entirely velutinous to tomentose when young, then peIlis breaking up in
small adpressed to reflexed squamules, becoming radially fibrillose­
subsquamulose at margin, shiny. Lamellae, L = 25-30, I = 3-5, moder­
ately crowded, broadly adnate, often slightly emarginate or with decur­
rent tooth, segmentiform to subventricose, white, then pink with con­
colorous, entire or fimbriate edge. Stipe 30-60 x 1.5-3 (-4) mm, cylin­
drical or compressed, concolorous with pileus at first, then pallescent to
pale blue-grey sometimes with slight violaceous tinge (K. & W 16E2
then more like 14C2, B2-3) with minute fibrillose-striate covering of
darker fibrils, white tomentose at base. Context concolorous with sur­
face in cortex, paler in inner parts. Smell none. Taste none.

Spores 8.0-11.0 (-11.5) x 6.0-7.5 (-8.0) urn, Q=1.1-1.6, Q=1.3-1.4,
ellipsoid in outline, with 5-7 angles in side-view. Basidia 30-48 x 7.5-14
urn, 4-spored, clampless. Lamella edge sterile. Cheilocystidia 20-60 x
5-12 urn, cylindrical to clavate. Pileipellis a trichoderm at centre,
towards margin a cutis, made up of radially arranged 10-18 urn wide,
cylindrical to inflated hyphae with clavate, up to 20 urn wide terminal
elements. Pigment brownish blue, intracellular in pileipeIlis. Brilliant
granules abundant in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - In small groups among grass in poorly manured
semi-natural grassland in coastal dunes and in the 'Fluviatiel district'
(Voorne; Drongelens kanaal). Rare in W, N. and C.Europe, from
lowlands up into subalpine zone.~
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Fig. 178. Entoloma corvinum.

Entoloma mougeotii comes very close to E. corvinum, but that is a dark
blue species without violaceous tinges.

Var. fuscomarginatum Noordel. with brown lamella edge has been
found in Norway, Denmark and West Germany.

rows of small squamuJes, showing the context between the fibrils.
Lamellae, L =20-40, I =1-9, moderately distant to rather crowded,
adnate, sometimes slightly emarginate or with decurrent tooth, rarely
distinctly decurrent, segmentiform to ventricose, up to 10 mm broad,
pale creamy or white, then pink, rarely with slight lilaceous tinge,
finally sordid brown-pink with slightly irregular, concolorous (or
brown, see note) edge. Stipe 30-80 x 2-4.5 mm, cylindrical or com­
pressed, sometimes slightly broadened at apex or base, grey violaceous
or steel-grey, paler than pileus, with darker, fibrillose-flocculose cov­
ering, white tomentose at base, solid or fistulose. Context rather thin in
pileus, with about same colour as surface, fibrillose and slightly paler in
stipe. Smell not distinctive or slightly sweetish like flowers. Taste none
or slightly oily-rancid.

Spores 9.0-11.5 (-12.5) x 6.0-8.0 (-9.0) urn, Q = 1.2-1.7, Q= 1.45,
ellipsoid in outline with 5-9 angles in side-view. Basidia 27-48 x 8-11
urn, 4-, rarely also 2-spored, clampless. Lamella edge sterile. Cheilo­
cystidia 16-60 (-110) x 8-15 urn, cylindrical to clavate. PileipeIlis a
trichoderm at centre, more like a cutis at margin, made up of 8-20 urn
wide cylindrical or slightly inflated hyphae with up to 25 urn wide
terminal elements. Pigment violaceous brown, intraceIlular in pileipel­
lis. Brilliant granules abundant in pileitrama. Clamp-connections ab­
sent.

HABITAT & DISTR. - Solitary or in small groups among grasses and
mosses or on humus in hayfields, dune-valleys, often in open forest of
deciduous trees (Salix, Alnus, etc.) always on slightly to distinctly
calcareous soil. Rare. Not uncommon in the lowlands of Wand
N.Europe and the mountains of N. and C.Europe in (serni-jnatural
grasslands and open woodland. Aug.-Ocr.

123. Entoloma corvinum (Kuhner) Noordel. in Nord. J. Bot. 2: 162.
1982. - Fig. 178.

Rhodophyllus corvinus Ktihner in Ktihn. & Romagn. in Rev. Mycol.
19: 4. 1954 (Compl. Fl. anal. 1); Leptonia corvina (Kiihner) P.D.Orton
in Trans. Br. mycol. Soc. 43: 177. 1960.

SEL. DESCR. & FIGS. - Kuhner in KUhn. & Romagn. in Rev. Mycol.
19: 42-43, figs. 10, 11. 1954 (Compl. Fl. anal. 1).
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Drenthe, Netherlands 3: pI. 4f (' 1982') 1983 (as var. citrinobrunneumi;
Bres., lconogr. mycol. 12: pI. 575. 1929; Cetto, Funghi Vero I: pI. 99.
1975; J.Lange, Fl. agar. dan 2: pI. ne. 1937 (as R. euchlorusy;
R.Phillips, Mushr. other Fungi: 117. 1981; O.Reid in Fung. rar. le. co!.
6: pI. 44a (as var. citrina) and pI. 44b (as var. incana). 1972; Ryman &
Holmasen, Svampar: 380. 1984.

VERN. NAME. - Groensteelsatijnzwam.

Pileus 10-40 mm, hemispherical, then convex, finally applanate, more
rarely truncately conical, then expanding, usually depressed at centre,
with involute margin when young, slightly to distinctly hygrophanous,
when moist translucently striate up to centre, olivaceous green or
olivaceous brown, sometimes yellow-green, lemon-yellow or (reddish)
brown, usually darker at centre (ranging from K. & W. 1-3 B-E 5-6 or
7B-E 5-6; Mu. 5 Y 4-8/3-6, 10 YR 3-4/2, 2.5 Y 6-7/6) pallescent on
drying, radially fibrillose, often minutely squamulose at centre, some­
times entirely tomentose, becoming radially rimose and minutely squa­
mulose with age. Lamellae, L =: 15-23, I =: 3-7, moderately distant to
crowded, adnate, slightly emarginate or with decurrent tooth to decur­
rent, arcuate, then segmentiform, rarely ventricose, up to 5 mm broad,
sometimes transvenose, with slight green tinge when young, then sordid
pink with entire, concolorous edge. Stipe 20-80 x 1.5-4 mm, cylindrical
or compressed with groove, rarely distinctly broadened at base, vivid
green-yellow, sometimes turning brown with age or towards base,
sometimes with bluish tinges, quickly turning blue-green when bruised,
especially in lower parts (lA-B4, 3A6-7, 4A-B7 turning 25D7, 2607,
2807, 26A5-6), glabrous, polished, rarely innately fibrillose and
twisted, white tomentose at base. Context pale green olivaceous in
pileus and stipe, turning blue-green when cut or bruised. Smell none to
fairly strong, somewhat nauseating (often compared with the smell of
mice or certain sweet cheeses). Taste none or nasty.

_Spores (9.0-) 10.5-13.0 (-14.0) x 7.5-9.5 (-10.0) urn, Q =: 1.2-1.7,
Q =: lA, ellipsoid in outline, 6-9-angled in side-view. Basidia 28-60 x

9-16 urn, 2- or 4-spored, clampless. Lamella edge fertile. Cheilocystidia
absent. Pileipellis a trichoderm at centre, more like a cutis at margin,
made up of 10-20 urn wide cylindrical to inflated hyphae with clavate,
up to 25 urn wide terminal elements. Pigment intracellular in pileipellis.
Brilliant granules abundant in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - In small groups among mosses and grasses in
poorly manured, semi-natural meadows on fairly dry, loamy or sandy,
often slightly calcareous soils. Rare. Widespread and locally fairlly
common in similar habitats in temperate and boreal regions of Europe.
June-Oct.

Entoloma incanum is readily recognized by the green or olivaceous
colours, and the blue-green tinges that quickly appear when the fungus
is bruised. The colour, especially that of the pileus, is rather variable,
which made Arnolds (Ioc. cit.), and Reid (Ioc. cit.) distinguish varieties
on account of a slightly differently coloured pileus. These colours,
however, intergrade in one and the same population. Therefore I do not
attach a taxonomic value to them.

125. Entoloma exile (Fr.: Fr.) Hesler in Beih. Nova Hedwigia 23: 178.
1967.

Agaricus cxilis Fr., Observ. mycol. 2: 93. 1818; Agaricus exilis Fr.:
Fr., Syst. mycol. I: 206. 1821; RhodophyllllS exilis (Fr.: Fr.) Que!.,
Enchir. Fung.: 65. 1886; Leptonia exilis (Fr.: Fr.) P.O.Orton in Trans. Br.
mycol. Soc. 43: In. 1960.

KEYTOTHE VARIETIES
I. Pileus conico-campanulate or hemispherical, with distinct papilla;

base of stipe white tomentose, not changing colour when bruised.
var. exile

Fig. 180. Entoloma exile var. exile.

I. Pileus conico-convex or hemispherical, then applanate, with de­
pressed centre; base of stipe quickly turning bright orange with age or
when bruised. . . . . . . . . . var. pyrospilum

var. exile - Fig. 180.
SEL. ICON. - Bres., lconogr. mycol. 12: pI. 590, fig. 2. 1929.
SEL. DESCR. - Romagn. in Bull. trimest. Soc. myco!. Fr. 60: 93-94.

1944.

Pileus 8-20 mm, conico-campanulate or hemispherical, with distinct
papilla, with involute margin when young, distinctly hygrophanous,
deeply translucently striate when moist, pale grey-brown or yellow­
brown (Mu. 10 YR 6-8/2-3) much darker at centre (10 YR 4/2), often
with a faint bluish green tinge (glaucous), minutely squamulose at
centre, radially fibrillose at margin. Lamellae, L =: 12-20, 1 =: 3-7,
distant, adnate or with slight decurrent tooth, sometimes emarginate,
segmentiform to ventricose up to 6 mm broad, almost white, then pale
greyish pink, with minutely denticulate or fimbriate, concolorous edge.
Stipe 12-50 x 1-2 mm, cylindrical, sometimes twisted, sometimes
broadened at base, pale greenish grey, glaucous, greenish-bluish or
yellowish-greenish, but always dull (2.5 Y 7/4-6, 6/6, 8/4; 5 Y 7-8/3)
sometimes minutely pruinose at apex, downwards glabrous, polished or
interruptedly silky-striate, white tomentose at base. Context pale grey or
yellowish in cortex of pileus and stipe, slightly tinged grey-yellow
above attachment of lamellae, brittle. Smell weak, slightly spermatic.
Taste not known.

Spores 9.0-10.5(-12.0) x 6.0-8.0 urn, Q =: 1.25-1.5, Q=: 1.35, ellip­
soid in outline with 5 or 6 angles in side-view. Basidia 25-47 x 8-12.5
urn, 2- and 4-spored, clampless. Lamella edge sterile. Cheilocystidia
25-85 x 6-17 urn, cylindrical or clavate, often septate. PileipeIlis a
trichoderm at centre, more like a cutis at margin, made up of 12-20 urn
wide cylindrical or inflated hyphae with clavate, up to 25 urn wide
terminal elements. Pigment brownish intracellular in pileipellis. Bril­
liant granules abundant in pileitrama. Clamp-connections absent.
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HABITAT & DISTR. - In poorly manured meadow on river clay. Very
rare (Zwolle: Hengforder waarden). Very rare in W. and N.Europe.
July-act.

var. pyrospilum (Romagn. ex P.D.Onon) Noordel. in Persoonia 12:
461. 1985.-Fig. 181.

Leptonia pyrospila (Romagn. ex) P.D.Onon in Trans. Br. mycol. Soc.
43: 298. 1960; Entoloma pyrospilum (P.D.Onon) Mos., Rohrlinge­
Blatterpilze, 4. Aufl.: 200. 1978.

SEL.DESCR. & FIGS. - P.D.Orton in Trans. Br. mycol. Soc. 43: 298.
1960; Romagn. in Bull. trimest. Soc. mycol. Fr. 60: 96.1944.

CHARACTERISTICS. - Pileus conico-convex to convex or applanate
with depressed centre; lamellae pale, then pink with concolorous or
brown edge; stipe with basal tomentum that quickly turns bright orange
with age or when bruised.

HABITAT & DISTR. - In meadows, poorly manured grasslands, and
also in peaty areas among Sphagnum. Very rare (Bemelen: Bemeler­
berg). Widespread in Europe, occurring from the lowlands up into the
subalpine zone. Rare. Aug.-Nov. M3'J
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Fig. 181. Entoloma exile var, pyrospilum,

126. EntoIoma xanthochroum (P.D.Onon) Noordel. in Persoonia 12:
462. 1985. - Fig. 182.

Leptonia xanthochroa P.D.Onon in Notes R. bot. Gdn Edinb. 26: 54.
1964.

MISAPPL. - Rhodophyllus whitae sensu Romagn. & Favre in Rev.
Mycol. 3: 68-70. 1938; sensu Einh. in Ber. bayer. bot. Ges. 47: 127.
1976. - Leptonia formosa sensu Rick., Blatterpilze: 290. 1913; sensu
Kiihn. & Romagn., F1. anal. Champ. sup.: 203. 1953.

SEL. ICON. - Einh. in Ber. bayer, bot. Ges. 47: pl. I. 1976 (as R.
whitae).

SEL. DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 47: 127-128.
1976 (asR. whitae); P.D.Onon in Notes R. bot. Gdn Edinb. 26: 54.1964;
Romagn. & Favre in Rev. Mycol. 3: 68-70.1938 (as R. whitae).
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Fig. 182. Entoloma xanthochroum.

Pileus 19-40 mm, truncately conical, campanulate or convex with
slightly to distinctly depressed centre, sometimes with small papilla in
central depression, with slightly involute margin when young, not or
weakly hygrophanous, when moist translucently striate up to half of
radius, yellow, ochraceous yellow or orange-yellow with darker brown
oentre (Mu. 2.5 Y 4-6/8; 10 YR 6/8; 7.5 YR 5-6/6, centre 7.5 YR 4/6),
slightly pallescent on drying, entirely tomentose or fibrillose when
young, then minutely squamulose at centre, towards margin radially
fibrillose-subsquamulose. Lamellae, L = 18-30, 1 = 3-7, moderately
crowded, broadly adnate-ernarginate or with decurrent tooth, segmenti­
form to ventricose, pale yellow ochraceous with pink tinge (10 YR 8/4,
8/6; 7.5 YR 7-8/6), with brown, rarely concolorous, fimbriate edge.
Stipe 30-70 x 1-4 (-5) mm, cylindrical or compressed, yellow to
yellow-brown, paler and more yellow than pileus, glabrous, polished, at
base white tomentose. Context thin, brittle, concolorous or slightly paler
than surface. Smell none or sweetish, like flowers. Taste more or less
pronouncedly acidulous or subrancid, a bit nasty.

Spores (9.0-) 10.0-13.5 (-14.5) x 6.5-9.0 urn, Q = 1.2-1.75, Q =
1.45-1.55, ellipsoid in outline with 5-8(-9) angles in side-view. Basidia
30-50 x 8-13 urn, 4-spored, clampless. Lamella edge sterile, rarely
heterogeneous. Cheilocystidia 25-85 (-90) x 4-25 urn, cylindrical to
clavate, rarely subcapitate, frequently with brown intracellular pigment,
always abundant, sometimes mixed with basidia. Pileipellis a tricho­
derm or a hymeniderm at centre, towards margin a transition between a
cutis and a trichoderm, made up of I0-25!lm wide hyphae with clavate,
up to 30!lm wide terminal elements. Pigment yellowish, intracellular in
pileipellis. Brilliant granules absent or present, never abundant in
pileitrama. Clamp-connections absent.

HABITAT & D1STR. - In small groups in poorly manured, semi­
natural grassland on peaty or loamy soil, probably with preference for
basic soils. Very rare (Winterswijk: Willinks Weust). Rare but wide­
spread in N.W.Europe. Aug-Oct.

Entoloma xanthochroum belongs to the group of E. sarcitulum, and is
distinguished by its pale, yellow tinges in all parts of the basidiocarp,
large spores, and brown lamella edge. Entolomaformosum comes very
close, but lacks yellow tinges in the lamellae, and has a concolorous
lamella edge without or with scattered cheilocystidia.

The description above is based on two Netherlands' collections, each
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Pileus 10-45 mm broad, truncately campanulate or truncately conical,
then convex, not very much expanding with age, with depressed to
umbilicate centre, with slightly involute margin when young, with
irregularly lobed marginal zone when old, not hygrophanous, not trans­
lucently striate or at outermost margin only, rather dark grey-brown or
reddish brown (Mu. 5-7.5 YR 3/2; 10 YR 3-5/2-3) entirely adpressedly
fibrillose-squamulose or lanate, then coarsely squamulose at centre,
radially fibrillose-streaky towards margin, often showing context be­
tween the fibrils. Lamellae, L = 20-35 (-45),1 = (1-) 3-7, fairly crowded,
broadly adnate, often with small decurrent tooth, segmentiform to
ventricose, brown with pink tinge with concolorous or (in part) brown­
ish, entire edge. Stipe 20-60 x 2-5 mm, cylindrical or compressed,
sometimes broadened towards base, grey-brown with yellow or reddish
tinge (7.5 YR 3/2; 10 YR 3-6/2-4), often paler and less grey than pileus,
glabrous, polished or with some scattered silvery fibrils lengthwise,
sometimes with metallic sheen, at base white tomentose, slowly turning
orange-red with age or when bruised, solid or narrowly fistulose.
Context concolorous with surface, in base of stipe, and often also in
lamellae slowly turning orange-red when bruised. Smell none or subfar­
inaceous. Taste not distinctive.

Spores 9.0-12.5 (-13.5) x 6.0-9.0 J.1m, Q = 1.25-1.75, Q= 1.4-1.5,
ellipsoid in outline with 5-7 angles in side-view. Basidia 22-45 x 7-12
J.1m, 4-spored, c1ampless. Lamella edge sterile, rarely heterogeneous.

Fig. 184. Entoloma turci.

128. Entoloma turci (Bres.) Mos., Rohrlinge-Blatterpilze, 4. Aufl.:
200. 1978. - Fig. 184.

Leptonia turci Bres., Fungi trident. 1: 47. 1884; Rhodophyllus turci
(Bres.) Ktihn. & Romagn., Fl. ana\. Champ. sup.: 205.1953 (not vali~,

basionym not mentioned). - Entoloma turci var. marginatum M.Bon In

Doe. mycoI. 12(46): 8.1982.
SEL. ICON. - Bres., Iconogr. myco\. 12: p\. 572. 1929.
SEL.DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 41: 108, figs. 19,

22,24. 1969; P.D.Orton in Trans. Br. mycoI. Soc. 43: 302. 1960.

margin transition between a cutis and a trichoderm, made up of radi~ly
arranged 6-15 J.1m wide inflated hyphae with clavate 12-30 J.1m WIde
terminal elements. Pigment yellow-brown, intracellular in pileipellis.
Brilliant granules sparsely present in pileitrama. Clamp-connections
absent.

HABITAT & DISTR. -In mossy, poorly manured grassland, roadsides,
etc. (Nardo-Gationi, usually in small groups. Very rare (Anloo: Eexter­
veld). Aug.-Nov. Widespread and fairly common elsewhere in Eu­
rope.

consisting of one basidiocarp from the same locality, but is supple­
mented by data from rich collections from Scotland.

Fig. 183. Entolomaformosum.

127. Entoloma formosurn (Fr.: Fr.) Noorde!. in Persoonia 12: 461.
1985. - Fig. 183.

Agaricus formosus Fr.: Fr., Syst. myco!. 1: 208. 1821; Leptonia
formosa (Fr.: Fr.) Gillet, Hyrnenornycetes: 414. 1876; Rhodophyllus
formosus (Fr.: Fr.) Quel., Enchir. Fung.: 61. 1886. - Leptonia fulva
P.D.Orton in Trans. Br. myco!. Soc. 43: 293. 1960; Entoloma fulvum
(P.D.Orton) Arnolds, Eco\. Coeno\. Macrofungi Grass\. Heath\. Dren­
the, Netherlands 3: 33 I. ('1982') 1983.

MISAPPL. - Leptonia andrianae sensu EM~lIer, Fungi Faeroes 1:
243.1945.

SEL. ICON. - Arnolds, Eco\. Coeno\. Macrofungi Grass\. HeathI.
Drenthe, Netherlands 3: pI. 4d. ('1982') 1983.

SEL. DESCR. & FIGS. - Amolds, loc.cit.: 331-332, fig. 146. (' 1982')
1983 (as E.fulvum); EM0ller,loc.cit.: 243-244, fig. 113.1945 (as L.
andrianaei.

Pileus 6-50 mm, conico-convex then convex to applanate with slightly
to distinctly depressed centre, rarely with small papilla in central
depression, with slightly involute margin, weakly hygrophanous, when
moist translucently striate up to half of radius, reddish yellow to fulvous
(Mu. 7.5 YR 3-5/4; 10 YR 5-6/6) paler towards margin, at centre often
darker, slightly pallescent on drying, squamulose with uplifted squa­
mules at centre, radially fibrillose-subsquarnulose at margin. Lamellae,
L = 15-26, I = 1-7, moderately crowded, adnate, often slightly emar­
ginate, segmentiform to ventricose, white or tinged cream, then pale
pink with entire or more or less fimbriate, concolorous edge. Stipe 30-90
x 1-4 mm, cylindrical, often slightly broadened at base, concolorous
with or paler and more yellow than pileus (2.5 Y 8/4-6; 10 YR 6-8/6),
glabrous or substriate with scattered silvery fibrils. Context thin, con­
colorous with surface. Smell none. Taste none or slightly oily-rancid,

Spores 9.0-12.5(-13.5) x 6.0-8.0(-9.0) J.1m, Q = 1.2-1.7, Q = 1.45­
1.55, ellipsoid in outline with 6-7 angles in side-view. Basidia 24-55 x
9.5-14 J.1m, 4-spored, c1ampless. Lamella edge fertile or heterogeneous.
Cheilocystidia 20-45 x 5-12 J.1m, subcylindrical to narrowly clavate,
scattered among basidia. Pileipellis a trichoderm at centre, towards
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ENTOLOMATACEAE (Noordeloos) 169

Cheilocystidia 25-70 x 6-17 urn, cylindrical to clavate, sometimes with
brown intracellular pigment. Pileipellis a trichoderm at centre, transi­
tions between a trichoderm and a cutis at margin, made up of radially
arranged, inflated 7-20 urn wide hyphae with clavate 10-23 urn wide
terminal elements. Pigment brown, intracellular in pileipellis. Brilliant
granules present or absent in pileitrama. Clamp-connections absent.

HABITAT & DISTR. - In small groups, terrestrial among mosses and
grasses in poorly manured, semi-natural grassland, frequently with
Salix repens in coastal dunes, also found in moist Calluna-heath. Very
rare (Oostvoome; Havelte). Widespread, rare in Wand N.Europe, from
lowlands up into subalpine zone. July-Oct.

Fig. 185. Entoloma pseudoturci.

129. Entoloma pseudoturci Noordel. in Persoonia 12: 215. 1984. ­
Fig. 185.

SEL. DES CR. & FIGS. - Noordel. in Persoonia 12: 215-217, fig. 11.
1984.

Pileus 8-50 mm, truncately conical to convex with depressed centre,
with involute margin when young, then more or less straight, not
hygrophanous, not translucently striate, or at outermost margin only,
dark reddish brown or sepia, sometimes with grey tinge (Mu. 10 YR
3-6/3-4; 7.5 YR 5/4) with darker centre, entirely velutinous when
young, then with small uplifted squamules at centre, adpressedly
fibrillose-squamulose towards margin. Lamellae, L =20-25, 1 =1-7,
moderately distant, broadly adnate, sometimes slightly emarginate,
segmentiform to ventricose, pallid, almost white when young then pale
brown pink (7.5 YR7-8/4), with concolorous, entire edge. Stipe 25-50x
2-3 (-4) mm, cylindrical, slightly broadened at base or slightly tapering
downwards, grey-brown, paler than pileus, glabrous, polished or sub­
striate with some scattered silvery fibrils, white tomentose at base, solid
or narrowly fistulose. Context thin, brittle, concolorous with surface in
cortex of pileus and stipe, in inner parts paler. Smell none or faintly
aromatic like fruit or flowers. Taste none or slightly acrid.

Spores 7.5-10.0 x 6.0-7.0 (-8.0) urn, Q = 1.1-1.7, Q= 1.35-104,
ellipsoid in outline with 6-8 angles in side-view. Basidia 28-45 x 7-14
urn, 4-, rarely also 2- or 3-spored, clampless. Lamella edge sterile or
heterogeneous. Cheilocystidia 35-60 x 3-11.5 urn, cylindrical to nar­
rowly clavate. Pileipellis a trichoderm to a hymeniderm at centre, made
up of clavate elements, 7.5-35 urn wide. Pigment brown, intracellular in
pileipellis. Brilliant granules present but never abundant in pileitrama.
Clamp-connections absent.

HABITAT & DISTR. - Solitary or in small groups in moist dune-valley
among grasses and mosses on more or less calcareous sandy soil, also
found in xerophytic grassland on calcareous soil. Very rare (Vogelen-

zang; Drongelens Kanaal). Also known from Norway, Denmark and
Belgium. July-Nov.

Entoloma pseudoturci resembles E. turci in the dull grey-brown colours
and non-striate stipe, but it clearly differs from that species in spore-size
and lack of reddish tinges in the base of the stipe and trama of lamellae
when old or bruised.

130. Entoloma porphyrofibrillum Noordel. in Persoonia 12: 217.
1984. - Fig. 186.

SEL. DESCR. & FIGS. - Noordel. in Persoonia 12: 217-219, fig. 12.
1984.

Pileus 35-65 mm, convex, deeply umbilicate, with almost straight
margin, not hygrophanous, not translucently striate, grey porphyra­
ceous with purplish tinge, strongly radially fibrillose-tomentose at
centre, breaking up in small squamules with age, becoming strongly
radially fibrillose-rimose at margin when old. Lamellae, L =30-40, I =
3-7, crowded, adnate-emarginate or adnate with small decurrent tooth,
segmentiform to subventricose, pale yellowish pink with strongly den­
tate concolorous edge. Stipe 60-85 x 3-4 mm, cylindrical, slightly
broadened towards base, white creamy, glabrous at apex, downwards
densely fibrillose-flocculose with grey porphyraceous fibrils, concolor­
ous with pileus, on slightly paler background, white tornentose at base.
Context thin, very brittle, pallid, with slightly purple tinge in pileus,
fibrillose, whitish in stipe. Smell none. Taste none.

Spores 10.0-13.5 x 6.0-8.0 urn, Q = 1.4-2.0, Q= 1.6, ellipsoid in
side-view with many almost nodulose angles. Basidia 32-54 x 8-14 urn,

Fig. 186. Entoloma porphyrofibrillum.
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('1982') 1983; Rhodophyllus sarcitulus var. spurcifolius Kiihner in
Kiihn. & Romagn. in Rev. Myco!. 19: 9.1954 (Comp!. FI. anal. 1).

MISAPPL. - Leptonia sarcita sensu Konr. & M., le. sel. Fung. 2: pI.
183, fig. 2. 1930.

SEL. ICON. - Konr. & M., le. sel. Fung. 2: pI. 183, fig. 2. 1930 (as L.
sarcita).

SEL. DESCR. & FIGS. - Amolds, Eeol. Coenol. Macrofungi Grassl.
Heath!. Drenthe, Netherlands 3: 348-350, fig. 158. ('1982') 1983 (incl.
var. spurcifolium); Kiihn. & Romagn. in Rev. Mycol. 19: 38-40, figs. 8,
10. 1954; P.D.Orton in Trans. Br. mycol. Soc. 43: 301, fig. 323. 1960.

Fig. 188. Entoloma sarcitulum var, majusculum.
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4-spored, c1ampless. Lamella edge sterile. Cheilocystidia 15-40 x 5-15
urn, cylindrical to clavate, in dense fascicules born on sterile band along
edge. Pileipellis a trichoderm at centre, more like a cutis at margin,
made up of radially arranged, inflated 7-14 urn wide hyphae with
clavate up to 15 urn wide terminal elements. Pigment purplish brown,
intracellular in pileipellis. Brilliant granules absent. Clamp-connections
absent.

HABITAT & DISTR. - Solitary or in small groups in poorly manured
grassland with Juniperus communis on subneutral to slightly acid loamy
soi!. Very rare (Winterswijk: Willinks Weust). Only known from type­
locality. July-Aug.

Entoloma porphyrofibrillum resembles E. porphyrophaeum in colour
but clearly differs in shape of pileus, in size and shape of spores and
cheilocystidia, and in having clampless basidia.

var. sarcitulum - Fig. 187.
Entoloma sarcitulum var. spurcifolium (Kiihner ex) Amolds, Eeol.

Coenol, Macrofungi Grass!. Heathl. Drenthe, Netherlands 3: 348.

131.Entoloma sarcitulum (Kiihn. & Romagn. ex P.D.Orton) Amolds,
Eeo!. Coenol, Macrofungi Grass!. Heath!. Drenthe, Netherlands 3: 348.
('1982') 1983.

Rhodophyllus sarcitulus Kiihn. & Romagn., FI. ana!. Champ. sup.:
204. 1953 (not valid, no Latin diagn.); Leptonia sarcitula PD.Orton in
Trans. Br. mycol. Soc. 43: 301. 1960.

KEy TOTHE VARIETIES
1. Spores small, 7.5-10.5 x 6.5-8.5 (-9.0) urn, average per collection

8.5-10 x 6.5-7.5 urn var. microsporum
1. Spores larger, average per collection 10-11.5 x 7-8 urn, . . . . . 2
2. Pileus distinctly hygrophanous; lamellae with distinct brown tinge;

stipe dull brown often with metallic-grey tinge in lower part.
var. majusculum

2. Pileus less distinctly hygrophanous; lamellae pale then pink; stipe
yellow or yellow-brown without a distinct grey tinge.

var. sarcitulum

Fig. 187. Entoloma sarcitulum var. sarcitulum.

Pileus 6-25 mm, truncately conical or campanulate, then conico­
convex, finally applanate with slightly depressed to distinctly umbili­
cate centre, rarely with small papilla, with slightly involute margin
when young, not or weakly hygrophanous, when moist translucently
striate up to centre, dull brown with reddish, greyish or yellowish tinges
(Mu. 7.5 to 10 YR 4-5/3-4), darker to almost black at centre, paler at
margin, slightly pallescent on drying or not, rugulose at centre, breaking
up in small squamules with age, towards margin radially fibrillose to
almost glabrous. Lamellae, L = 20-30, 1 = 1-5, moderately crowded,
broadly to narrowly adnate, sometimes emarginate or with small decur­
rent tooth, white to pale cream, then pink with concolorous or brown,
entire edge. Stipe 20-60 (-80) x 1-4 mm, cylindrical or compressed,
sometimes broadened at base, yellow-brown, paler than pileus, rarely
with slight grey tinge, glabrous, polished or with scattered innate fibrils
to substriate, white tomentose at base, solid, then narrowly fistulose.
Context thin, concolorous with surface or slightly paler in inner parts of
pileus and stipe. Smell none or faintly sweetish-subaromatic. Taste none
or slightly rancid-farinaceous. _

Spores 9.0-12.5 (-13.5) x 6.0-9.0 urn, Q= 1.2-1.7, Q = 1.45, ellip­
soid in outline with 5-9 angles in side-view. Basidia 22-45 x 7.5-11.5
urn, 4-, rarely also 2-spored, c1ampless. Lamella edge heterogeneous,
more rarely fertile or entirely sterile. Cheilocystidia, if present, cylin­
drical to clavate, 25-60 x 6-11(-15) urn, sometimes with brown intracel­
lular pigment. Pileipellis a trichoderm at centre, towards margin more
like a cutis, made up of radially arranged cylindrical to inflated, 10-22
um wide hyphae with inflated to clavate, up to 25 urn wide terminal
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elements. Pigment brown, intracellular in pileipellis. Brilliant granules
usually abundant, more rarely absent, in pileitrama. CIamp-connections
absent.

HABITAT & DISTR. - In groups in poorly manured grassland,
hayfields, dune-meadows, on slightly acid to calcareous soils. Rare.
Widespread but generally rare in N. and WEurope. July-Sept.

var. majusculum (Klihn. & Romagn.) Noordel. in Persoonia 12: 462.
1985. - Fig. 188.

Rhodophyllus sarcitulus var. majusculus Kuhn. & Romagn., Fl. anal.
Champ. sup.: 204. 1953 (not valid, no Latin diagn.); Rhodophyllus
majusculus Kuhn. & Romagn. in Rev. Mycol. 19: 6. 1954 (Compl. Fl.
anal. 1); Leptonia majuscula (Ktihn. & Romagn.) P.D.Orton in Trans.
Br. mycol. Soc. 43: 178. 1960.

SEL. ICON. - Kuhn. & Romagn. in Rev. Mycol. 20: pI. 3C. 1955
(Compl. Fl. anal. 1).

SEL.DESCR. & FIGS. - Kuhn, & Romagn. in Rev. Mycol. 19: 41-42,
figs. 8, 10. 1954 (Compl. Fl. anal. 1); Kuhn. & Romagn. in Rev.Mycol.
20: 70-72, fig. 21. 1955 (Compl. Fl. anal. 1).
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Fig. 190. Entoloma roseum.

var. microsporum Noordel. in Persoonia 12: 461. 1985. - Fig. 189.

CHARACTERISTICS. - Differs from var. sarcitulum mainly in having
much smaller spores: 7.5-10.5 x 6.5-8.5 (-9.0) urn.

HABITAT & DISTR. - In small groups among grass and mosses in
moist valley in coastal dunes, on slightly humose, calcareous sandy soil.
Very rare (Castricum; Wassenaar: Meyendell; Rockanje: Quackjes­
water). Distribution in Europe poorly known: in Norway found on
black, slightly calcareous soil in open, mixed woodland. July-Oct.

CHARACTERISTICS. - Pileus distinctly hygrophanous, translucently
striate, dark yellow-brown (Mu. 10 YR 3-4/4-6), with darker centre,
pallescent along radial streaks to dull yellowish brown, squamulose at
centre only; lamellae brown, then pink (10 YR 6/3; then 7.5-5 YR 7-8/8;
10 YR 4-5/3), with fimbriate, brown or concolorous edge; stipe yellow­
ish brown with distinct grey tinge especially in lower part; spores 9-14.5
x 6.0-9.0 (-11.0) urn,

HABITAT & DISTR. -In small groups in poorly manured grassland on
heavy loamy-clayey soil. Very rare (Buren.Ioampits; Staverden, loam­
pits). Rare, but widespread in WEurope (Great Britain, France). July­
Nov.

133. Entoloma queletii (Boud.) Noordel. in Cryptog. Mycol. 4: 37.
1983.

Leptonia queletii Boud. in Bull. Soc. bot. Fr. 24: 307. 1877; Rhodo­
phyllus queletii (Boud.) Quel., Enchir. Fung.: 61. 1886.

Pileus 15-30 mm, truncately conical or campanulate, hemispherical,
then convex, with slight to distinct umbilicus, with involute margin
when young, not hygrophanous, not translucently striate, deep rosy pink
when young, usually with darker carmine or brown-red centre, slightly
fading with age, entirely velutinous, then granulose to squamulose at
centre, radiaIIy fibrillose-subsquamulose towards margin. Lamellae,
L =15-20,1 =3-7, moderately crowded, adnate-emarginate, (sub-)
ventricose, white, then pink with concolorous, pruinose or entire edge.
Stipe 25-60 x 2.5-6 mm, cylindrical or compressed, sometimes broad­
ened towards base, almost concolorous with pileus, becoming brownish
pink with age, smooth or white pruinose at apex, white tomentose at
base, narrowly fistulose. Context thin, pale pink in cortex of pileus and
stipe, white in inner parts. Smell none. Taste none.

Spores 8.5-10.5 (-11.5) x 7.0-8.0 urn, Q = 1.15-1.5, Q= 1.3, ellip­
soid in outline with 6-9 angles in side-view. Basidia 27-42 x 9-16 urn,
4-spored, clampless. Lamella edge sterile or heterogeneous, sometimes
fertile. Cheilocystidia 20-50 x 5-17 urn, broadly clavate to cylindrical,
sometimes fusiform or lageniform, scattered to abundant, rarely absent.
Pileipellis a trichoderm, at centre almost a hymeniderm, made up of
inflated 15-25 urn wide hyphae with clavate terminal elements up to 35
urn wide. Pigment pale pink, intracellular in pileipellis. Brilliant gran­
ules present in piIeitrama. Clamp-connections absent.

HABITAT & DISTR. - In small groups, sometimes fasciculate in
poorly manured grassland on river clay, and on sand dunes among Salix
repens or Juniperus communis on relatively dry to fairly moist soil.
Very rare (Rockanje: Quackjeswater; Ommen: Stekkenkamp; Helvoirt:
Drongelens kanaal). Widespread but rare in Europe and N.America.
Sept.-Oct.

132. Entoloma roseum (Longyear) Hesler in Beih. Nova Hedwigia 23:
165.1967. -Fig. 190.

Leptonia rosea Longyear in Trans. Mich, Acad. Sci. 3: 59. 1902;
Rhodophyllus roseus (Longyear) Mos., Rohrlinge-Blatterpilze 3. Aufl.:
158. 1967. - Entoloma griseocyaneum var. roseum Maire in Trans. Br.
mycol. Soc. 3: 170. 1910.

SEL.DES CR. & FIGS. - Noordel. in Cryptog. Mycol. 4: 34-36, fig. 2.
1983; P.D.Orlon in Trans. Br. mycol. Soc. 43: 300-301. 1960.

Iv8II
RC

1984

Fig. 189. Entoloma sarcitulum var. microsporum.
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SEL. DESCR. & FIGS. - Noordel, in Cryptog. Mycol. 4: 37-38, fig. 5.
1983.

CHARACTERISTICS. - Pileus pink, with ochraceous centre when old;
lamellae pale, then pink; stipe white, densely fibrillose-striate; lamella
edge sterile with cylindrical, often flexuose cheilocystidia; clamp­
connections absent.

HABITAT & DISTR. - In damp places, preferably in Alnus and/or
Fraxinus forest on humus-rich soils. Widespread in north-western and
central Europe.

Although not recorded from the Netherlands yet, it may be expected
here in swamp-forest. For that reason, this species is included in the
keys.

Subgen. CLAUDOPUS (Gillet) Noordel.

Habit pleurotoid, omphalioid or collybioid; stipe central, excentric or
lateral, sometimes lacking; lamellae often decurrent; pigment incrusting
or membranal, sometimes in addition also intracellular.

134. Entoloma byssisedum (Pers.: Fr.) Donk in Bull. bot. Gdns Bui­
tenz., ser. Ill, 18: 15R. 19.;9. -Fig. 191.

Agaricus byssisedus Pers., le. Descr. Fung. 2: 56. 1800 (as A. byssoi­
dcusy; Agaricus byssisedus Pers.: Fr., Syst. mycol. 1: 276. 1821; Crepi­
dotus byssisedus (Peis.: Fr.) Kumm., Fuhr, Pilzk.: 74. 1871; Claudopus
byssisedus (Pers.: Fr.) GiI!et, Hymenornycetes: 427. 1876; Rhodopltyl­
Ius byssisedus (Pers.: Fr.) Quel., Enchir. Fung.: 65. 1886.

Exct., - Crepidotus byssisedus sensu Rick., Blatterpilze: 304. 1913
(= Crepidotus spec.); Claudopus byssisedus sensu Horak in Beih. Nova
Hedwigia 43: 83-84, fig. 51. 1973 (another species of Entolomay; sensu
Larg. in Madrofio 22: 364-366, 1974 (= Entoloma aff. depluensi.

SEL. ICON. - Ll.ange, A. agar. dan. 2: pI. 80C. 1973; Ryman &
Holmasen, Svampar: 386. 1984.

VERN. NAME. - Schelpsatijnzwam.

Pileus 3-11 mm, plano-convex to applanate with irregularly undulating
margin, sometimes concave to infundibulifonn with uplifted margin,
cylindrical to reniform when seen above, with slightly involute margin
when young, not hygrophanous, not translucently striate, pale grey or
brown (e.g. Mu. 10 YR 7/3; 7.5 YR 7/4), radially fibrillose to hirsute,
sometimes zonate, dull or shiny. Lamellae, L = 10-25, I = 0-5, rather
distant to fairly crowded, thin, adnate to decurrent, arcuate to segmenti­
form, pale grey or white, then pinkish brown (7.5 YR 7/4), with entire or
slightly eroded, concolorous edge. Stipe 1-5 x 0.5-1 mm, strongly
reduced, initially sometimes central, soon excentric or lateral, pale
grey-brown, concolorous with pileus, pruinose to distinctly silky­
striate, sometimes with white mycelial strands at base, solid. Context
very thin, concolorous with surface. Smell farinaceous, especially when
cut and/or bruised. Taste farinaceous-rancid.

Fig. 191. Entoloma byssiscdum.

Fig. 192. Entoloma parasiticum.

_Spores (9.5-) 10.0-12.0 (-12.5) x 6.5-8.0 urn, Q = 1.3-1.7 (-1.85),
Q = 1.45, irregularly nodulose-angular in side-view. Basidia 22-37 x
9-11.5 urn, 4-, rarely also 2-spored, clamped. Lamella edge fertile.
Cystidia absent. Pileipellis a cutis of 2-9 urn wide, radially arranged
hyphae, sometimes forming a transition to a trichoderm with ascending
cylindrical to slightly inflated up to 15 urn wide terminal elements.
Pigment membranal and incrusting in pileipellis and pileitrama. Clamp­
connections present, but rare, in hymenium and pileitrama.

HABITAT & DISTR. - Single orin groups on the ground oron mosses,
rotten leaves, wood, etc. Rare, but probably frequently overlooked.
Widespread and probably world-wide in temperate and boreal regions.
July-Sept.

135. EntoIoma parasiticum (Quel.) Kreisel in Feddes Repertorium 95:
699. 1984. - Fig. 192.

Leptonia parasitica Quel. in Bull. Soc. bot. Fr. 25: 287. 1878
(Champ. Jura Vosges 6); Rhodophyllus parasiticus (Quel.) Quel.,
Enchir. Fung.: 61. 1886; Claudopus parasiticus (Quel.) Rick.,
Blatterpilze: 304. 1913. - Claudopus subdeplucns Fitzp. in Mycologia
7: 37. 1915; Rhodophyllus subdepluens (Fitzp.) S.Ito, Mycol. A. Japan
2: 436. 1959.

MISAPPL. - Claudopus depluens sensu Cooke, Ill. Brit. Fungi: pI.
371 (343, middle figures only). 1884.

SEL.ICON. - Cooke, Ill. Brit. Fungi: pI. 371 (343, middle figures only)
1884 (as C.depluensy.

SEL.DESCR. - Romagn. in Bull. trimest. Soc. mycoI. Fr. 60: 91-93.
1944.

Pileus 3-9 mm broad, circular, then irregularly reniform with slightly
involute margin, white, entirely tomentose. Lamellae distant, adnate,
narrowly ventricose, up to 2 mm broad, pale, then pink with concolor­
ous, entire edge. Stipe up to 5 x 1 mm, eccentrical to lateral, white,
pruinose. Smell none. Taste not known.

Spores 9.5-11.0 x 8.0-9.5 urn, Q =1.1-1.2, Q=1.15, isodiametrical
with 4-6-angles in side-view. Basidia 24-45 x 10-15 urn, 2-, and
4-spored, clamped. Lamella edge fertile. Cystidia absent. Pileipellis a
cutis of radially arranged, cylindrical, 2-6 urn wide hyphae. Pigment
absent. Clamp-connections present.

HABITAT & DISTR. - In groups on bark of dead wood of deciduous
trees. Very rare (Wouw: Wouwse Plantage). From Germany and France
also known growing on mosses, but very few data available. Aug.­
Oct.

Entoloma parasiticum is treated here in accordance with the description
of Romagnesi and the plate of Cooke cited above. It is not clear whether
this is the same fungus as originally described by Quelet (I.c.) as
growing on Cantharellus. The taxonomy of the small, reduced species
of Entoloma known as 'Claudopus' is still very confused; more material
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must be found and studied to solve the problems. For the time being
Romagnesi's concept is maintained for E. parasiticum, and apart from
the substratum it is readily recognised by its white, pleurotoid basidio­
carps and isodiametrical spores.

136. Entoloma depluens (Batsch: Fr.) Hesler in Beih. Nova Hedwigia
23: 16. 1967.-Fig. 193.

Agaricus depluens Batsch, Elench. Fung. Contin. I: 167. 1786;
Agaricus depluens Batsch: Fr., Syst. mycol. 1: 275. 1821; Claudopus
depluens (Batsch: Fr.) Gillet, Hyrnenornycetes: 427. 1876; Rhodophyl­
Ius depluens (Batsch: Fr.) Quel., Enchir. Fung.: 65. 1886.

Exct.. - Claudopus depluens sensu Cooke, Ill. Brit. Fungi: pI. 371
(343), middle figures (= E. parasiticum).

SEL.DESCR. & FIGS. -Noordel. in Nord. 1. Bot. 2: 157-159, fig. 10.
1982; P.D.Orton in Trans. Br. mycol. Soc. 43: 186, fig. 239. 1960.

CHARACTERISTICS. - Pileus 4-20 mm, not hygrophanous, not translu­
cently striate, pale grey (brown), densely white-fibrillose, at centre often
tomentose; lamellae pale grey with fimbriate, concolorous or paler
edge; stipe lacking or strongly reduced, pale grey, finely to.!!1entose;
spores 8.0-9.0 (-10.0) x 6.0-7.0 (-8.0) urn, Q = 1.2-1.5, Q = 1.3,
5-7-angled in side-view; lamella edge with rare to abundant cylindrical
cheilocystidia 28-50 x 3.5-9 urn: clamp-connections present in all
tissues.

HABITAT & DISTR. - On mosses, wood or on the ground; very rare,
but probably overlooked. Sept.-Oct.

Not yet know from the Netherlands, but in recent years recorded from
Denmark and Great Britain. Easily confused with E. byssisedum and E.
parasiticum.

137. Entoloma un datum (Fr.~ Gillet) Mos., Rohrlinge-Blatterpilze,
4. Aufl.: 211. 1978. - Fig. 194.

Agaricus undatus Fr., Epicr.: 149. 1838. non A undatus Berk., 1836;
Clitopilus undatus (Fr.v-») GilIet, Hymenornycetes: 407.1876; Eccilia
undata (Fr.~ GilIet) Que!. in Bull. Soc. Amis Sci. Nat. Rouen, ser, n,
15: 157. 1880 (Champ. Jura Vosges 4); Rhodophyllus undatus (Fr. ~
GilIet) Quel., Enchir. Fung.: 62. 1886. - Ecciliasericeonitida P.D.Orton
in Trans. Br. mycol. Soc. 43: 175. 1960 (ilIeg., superfluous name);
Entoloma sericeonitidum (P.D.Orton) Amolds, Eeol. Coenol. Macro­
fungi Grassl. Heathl. Drenthe, Netherlands 3: 350. (' 1982') 1983. ­
Entoloma undatoides Arnolds, Eeol. Coenol. Macrofungi Grassl.
Heathl. Drenthe, Netherlands 3: 352. ('1982') 1983.

SEL. ICON. - Amolds, Eeol. Coenol. Macrofungi Grassl. Heathl.
Drenthe, Netherlands 3: pI. 3D (as E. sericeonitidumi, and pI. 3E (as E.

Fig. 193. Entoloma dcplucns.

Fig. 194. Entoloma undatum.

undatoides) ('1982')' 1983; Bres., Iconogr. mycol. 12: pI. 566. 1929;
Ryman & Holmasen, Svampar: 387.1984.

SEL. DESCR. & FIGS. - Amolds, Eeol. Coenol. Macrofungi Grass!.
Heath!. Drenthe, Netherlands 3: 350-354, figs. 159, 160 (' 1982') 1983
(as E. sericeonitidum and E. undatoidcs).

VERN. NAME. - Geribbelde satijnzwam.

Pileus 8-40 mm broad, convex to concave, usually deeply umbilicate,
with slightly to distinctly involute margin when young, then straight or
reflexed in old specimens, not distinctly hygrophanous, not translu­
cently striate, dark grey-brown, sometimes paler with age, or pale
grey-brown from the start, densely radially fibrillose with adpressed to
loosely attached silvery-greyish fibrils, often with one or more concen­
trical zones, shiny, especially when dry. Lamellae, L = 20-35, 1= 1-5,
crowded, decurrent arcuate, grey or brown, then tinged pink, with
entire, concolorous edge. Stipe 10-30 x 1-4(-6) mm, cylindrical or
compressed, sometimes broadened at base, pale brown to yellow­
brown, much paler than pileus, smooth or finely white pruinose­
puberulous, especially in upper part. Context thin, concolorous with
surface. Smell none or distinctly farinaceous. Taste none or farinaceous­
rancid.

Spores (7.0-)7.5-10.0 x 6.0-7.0 urn, Q = 1.2-1.65, Q = 1.35-1.4,
6-8-angled in side-view with weak, rounded angles. Basidia 22-35 (-45)
x 7-12 um, 4-spored, clamped. Lamella edge fertile, Cheilocystidia
absent, rarely some scattered cylindrical 'hairs' present, 25-60 x 3.5-8
urn, Pileipellis a cutis of radially arranged, cylindrical to clavate ter­
minal cells up to 15 urn wide. Pigment yellow-brown, membranal and
incrusting the hyphae of pileipellis and pileitrama, Clamp-connections
present in hymenium.

HABITAT & DISTR. - Terrestrial in groups in grasslands on poor,
sandy soil. Not uncommon. Common and widespread in N. and
W.Europe. Aug.iOct.

Entoloma undatum is taken here in a broad sense, including odourless
forms and forms with a distinct farinaceous smell. Small specimens of
E. undatum can be distinguished from E. rusticoides and E. phaeocya­
thus by the heterodiametrical spores.

138. Entoloma rhodocyIix (Lasch: Fr.) Mos., Rohrlinge-Blatterpilze,
4. Aufl.: 210. 1978. - Fig. 195.

Agaricus rhodocylix Lasch in Linnaea 4: 542. 1829; Agaricus rhodo­
cylix Lasch: Fr., Syst. myco!. 3 (Index): 39. 1832; Rhodophyllus rhodo­
cylix (Lasch: Fr.) Quel., Enchir. Fung.: 63. 1886.

SEL. ICON. - Bres., Iconogr. mycol. 12: pI. 595. 1929; 1.Lange, Fl.
agar. dan. 2: pI. 80A. 1937.

SEL. DES CR. - Romagn. in Bull. trimest. Soc. mycol. Fr. 48: 313.
1932; Romagn. in Bull. trimest. Soc. mycol. Fr. 49: 437-438.1933.

VERN. NAME. - Dwergsatijnzwam.
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Fig. 195. Entoloma rhodocylix.

Pileus 3-10 mm, convex, often slightly depressed to distinctly umbili­
cate, finally expanded, infundibuliform with irregularly undulating
margin, hygrophanous, when moist translucently striate up to centre,
pinkish brown or yellow-brown, slightly darker at centre (Mu. 10 YR
7/4; 7.5 YR 7/4-6/4, 5/4), pallescent on drying to very pale brown,
glabrous or with some radial fibrils. Lamellae, L = 10-15, 1= 0-1 (-3),
distant, decurrent, triangular or arcuate, white, then pink with entire,
concolorous edge. Stipe 15-40 x 0.5-1 (-2) mm, cylindrical, yellowish
(2.5 Y 8/4, 7/4; 10 YR 8/4, 7/4), glabrous, hyaline, polished or with
some scattered silvery fibrils. Context very thin, concolorous with
surface. Smell none. Taste none.

Spores 8.0-10.0 x 7.0-9.0 urn, Q= 1.0-1.25, Q= 1.1,isodiametrical,
5-6-angled in side-view. Basidia 35-50 x 10-14 urn, 4-spored, clamped.
Lamella edge heterogeneous. Cheiloeystidia cylindrical to lageniform
with swollen base and long, tapering neck, 18-60 x 4-10 x 2-7 urn, in
clusters among basidia. Pileipellis a cutis of narrow, cylindrical hyphae,
2.5-11 urn wide. Pigment minutely incrusting the hyphae of pileipellis
and upper pileitrama. Clamp-connections present.

HABITAT & DISTR. - Among mosses, particularly Leucobryum glau­
cum, on acid, sandy soils. Not uncommon. July-Oct.

Fig. 196. Entoloma rusticoides.

139. Entoloma rusticoides (Gillet) NoordeI. in Persoonia 11: 150.
1981. -Fig. 196.

Eccilia rusticoides Gillet, Hymenornycetes: 425. 1876; Rhodophyl­
Ius rusticoides (Gillet) J.Lange in Dansk bot. Ark. 2(11): 40.1921.

Exct.. - Rhodophyllus rusticoides sensu Einh. in Ber. bayer. bot. Ges.
41: 107. 1969 (= E. phaeocyathus).

SEL.ICON. - J.Lange, A. agar. dan. 2: pI. 80m. 1937.
SEL. DESCR. & FIGS. - M.Bon in Doe. mycoI. 7(27-28): 74. 1977;

Nath.-W in Friesia 8: 10. 1966.
VERN. NAME. - Kortstelige satijnzwam.

Pileus 5-15 mm, convex, usually deeply umbilicate, with involute
margin when young, later on straight, crenulate, hygrophanous, when
moist translucently striate up to centre, pale to moderately dark yellow­
brown, slightly darker at centre, paler at margin (Mu. 10 YR 6/3, 6/4,
centre towards 5/3, 4/3), smooth or slightly rugulose at centre. Lamel-

lae, L = 10-22, I = 1-5, moderately distant, decurrent, arcuate, then
ventricose, pale then brownish pink with concolorous, entire edge. Stipe
3-30 x 1-2 mm, cylindrical, often slightly broadened at base, yellow­
brown, concolorous with or slightly paler than pileus, glabrous, innately
fibrillose-striate lengthwise (lens); base white tomentose. Context thin,
concolorous with surface. Smell none. Taste none.

Spores 8.0-10.5 (-11.0) x 7.0-9.0 (-9.5) urn, Q= 1.0-1.25, Q = 1.1,
rounded-isodiametrical, 5-6-angled in side-view with basal facet. Basi­
dia 23-35 x 10-12.5 urn, 4-, frequently also 2-spored, c1ampless.
Lamella edge fertile. Cystidia absent. Pileipellis a cutis with transitions
to a trichoderm at centre, made up of radially arranged cylindrical 4-11
urn wide hyphae with cylindrical or clavate up to 20 urn wide terminal
elements; subpellis sometimes well-developed, made up of inflated
elements, 40-150 x 10-40 urn, Pigment membranal-incrusting in pilei­
pellis and upper pileitrama, in addition pale, granular and intracellular
especially in subpellis. Clamp-connections absent.

HABITAT & D1STR. - In humus-rich places, gardens, waste-places,
etc. Rare. Widespread in N. and WEurope. June-Nov.

Entoloma rusticoides differs from E. rhodocylix in slightly darker
colour, c1ampless basidia, lacking cheiloeystidia and habitat, from E.
phaeocyathus in paler colours, lacking cheiloeystidia, different pigmen­
tation of pileipellis, and habitat.

140. Entoloma phaeocyathus Noordel. in Persoonia 12: 461. 1985.­
Fig. 197.

Eccilia tristis Bres. in Sacc., Syll. Fung. 9: 89. 1891; Rhodophyllus
tristis (Bres.) Mal. & Bert., A. Champ. sup. Maroe. 1: 573. 1970, non
Entoloma triste (Velen.) NoordeI., 1979.

MISAPPL. - Rhodophyllus rusticoides sensu Einh. in Ber. bayer. bot.
Ges. 41: 107. 1969.

SEL. ICON. - Bres., Iconogr. mycol. 12: pI. 591, fig. 1. 1929 (as E.
tristisi; Einh. in Ber. bayer. bot. Ges. 41: pI. 1OC. 1969 (as R. rusticoi­
des).

SEL.DESCR. & FIGS. - Einh. in Ber. bayer. bot. Ges. 41: 107, figs. 19,
22. 1969 (as R. rusticoidesi.

Pileus 3-18 mm, hemispherical, then convex with blunt, sometimes
slightly depressed centre or with weak papilla, with slightly involute
margin when young, hygrophanous, when moist deeply translucently
striate, very dark sepia or reddish brown (Mu. 10 YR 2/2,3/2; 7.5 YR
3/4,4/4, margin and between striae 10 YR 4/4; 7.5 YR 5/4), pallescent
on drying, at centre usually distinctly rugulose, towards margin
glabrous or radially fibrillose. Lamellae, L = 10-20, I = 1-3(-5), (moder­
ately) distant, thickish, decurrent, arcuate, grey then dark brown-pink

Fig. 197. Entoloma phaeocyathus.
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with concolorous, entire edge. Stipe 8-20 x 0.5-2 mm, cylindrical or
slightly broadened to bulbous at base, yellow-brown to dark brown,
glabrous, polished or with some scattered silvery fibrils. Context very
thin, concolorous with surface. Smell strongly farinaceous, rarely in­
distinct. Taste rancid-farinaceous.

Spores 8.0-10.0 x 7.0-9.0 um, Q= 1.0-1.5, Q= 1.1-1.3, isodiametri­
cal in side-view with thin walls. Basidia 30-45 x 9-15 urn, 4- and
2-spored, c1ampless. Lamella edge heterogeneous. Cheilocystidia 15­
40 x 7-18 urn, broadly clavate to subglobose, scattered or in groups
among the basidia. Pileipellis a cutis with transitions to a trichoderm,
made up of inflated hyphae, 5-12 urn wide with, especially at centre,
large, inflated terminal elements up to 30 urn wide. Pigment coarsely
incrusting the hyphae of pileipellis, pileitrama and hymenophoral tra­
ma. Clamp-connections absent.

HABITAT & DISTR. - In the Netherlands found with the grass Ammo­
phila arenaria in coastal dunes. Very rare (TerschelIing: Boschplaat,
Noordsvaarder; Grevelingen: Hompelvoet). Also found in dry grass­
land on calcareous soil in Belgium, and in the German Federal Republic
and Switzerland. Not much known about distribution and ecology in
north-western Europe. Sept.-Nov.

Entoloma phaeocyathus is characterized by its dark colours and clavate
to subglobose cheilocystidia.

Subgen. OMPHALIOPSIS NoordeI.

SEL.LIT. -Noordel. in Persoonia 11: 148. 1981.

Habit omphalioid; pileus usually distinctly hygrophanous; pigment
intracellular sometimes also incrusting the hyphae of pilei trama; c1amp­
connections present or absent; spores with dihedral base.

141. Entoloma incarnatofuscescens (Britz.) Noordel, in Persoonia 12:
461. 1985. - Fig. 198.

Agaricus incarnatofuscescens Britz., Hymenomyc, SUdbayern 8: 6.
(' 1891') 1894; Leptonia incarnatofuscescens (Britz.) Sacc., Syll. Fung.
11: 47. 1895. - Rhodophyllus leptonipes Kuhn, & Romagn. in Rev.
Mycol. 19: 6. 1954 (Compl. Fl. anal. 1); Leptonia leptonipes (Ktihn. &
Romagn.) P.D.Onon in Trans. Br. mycol. Soc. 43: 177. 1960; Entoloma
leptonipes (Kuhn, & Romagn.) Mos., Rohrlinge-Blatterpilze, 4. Aufl.:
210. 1978.

SEL. ICON. - Britz., Hymenomyc. SUdbayern 8: pI. 195, fig. 137.
('1891') 1894; Romagn. in Kuhn. & Romagn. in Rev.Mycol. 20: pI. 3a.
1955 (Compl. Fl. anal. 1) (as R. leptonipesy.

SEL.DESCR. & FIGS. - Kiihner in KUhn. & Romagn. in Rev. Mycol.
19: 33-35, fig. 7.1954 (Compl. Fl. anal. 1) (as R.leptonipes); Romagn.
in KUhn.& Romagn. in Rev. Mycol, 20: 214-216, fig. 19. 1955 (Compl.
Fl. anal. 1) (as R. leptonipesi.

Pileus 5-35 mm, convex, soon applanate with slightly depressed to
distinctly umbilicate centre, finally usually infundibuliform, rarely with
small papilla within central depression, with margin slightly involute,
then straight, weakly to distinctly hygrophanous, when moist flesh­
coloured brown to reddish brown, often with purple or lilacinous sheen,
rarely tinged blue at margin, with centre usually darker (centre Mu. 10
YR 3-5/1-2; 7.5 YR 3(2; 5 YR 2.5(2; towards margin 10 YR5-7/3-4; 7.5
YR 6(2; 5 YR 4/2), usually distinctly translucently striate up to half or
three-quarters of radius, slightly to distinctly pallescent on drying to
greyish brown (10 YR 6/3, 7/3, 7/2, 8/1), distinctly minutely squa-
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Fig. 198. Entoloma incarnatofuscescens.

mulose at centre and fibrillose towards margin, sometimes entirely
adpressed squamulose, sometimes glabrescent with age. Lamellae, L =
10-30, 1 = 1-3, distant to moderately crowded, adnate, often with
decurrent tooth, becoming more pronouncedly decurrent with age,
rarely transvenose, triangular or arcuate, finally segmentiform to very
weakly ventricose, pallid then greyish or brownish pink (l0 YR 7/4;
then 7.5 YR 7-6/4; finally 5 YR 7/2-3) with entire, concolorous, rarely
slightly darker edge. Stipe 15-60 x 1-2 mm, cylindrical sometimes
slightly to distinctly broadened towards base (up to 4 mm), blue-grey or
steel-blue (l0 YR 4/1; K. & W. 16E3, F3), sometimes fading to brown
with age, glabrous and polished or substriate with some scattered
longitudinal fibrils, sometimes pruinose at apex, at base white tomen­
tose, solid then fistulose. Context pallid, brownish to white in pileus,
bluish grey in stipe-cortex. Smell none or weakly to distinctly farina­
ceous. Taste none to farinaceous-rancid.

Spores 8.0-10.5(-11.0) x 6.0-8.0(-9.0) urn, Q =1.1-1.5, Q =1.25­
1.4, ellipsoid in outline with 5-7 angles in side-view. Basidia 25-43 x
7.5-14 urn, 4-, rarely also 2-spored, c1ampless. Lamella edge fertile.
Cystidia absent. Pileipellis a trichoderm at centre, more like a cutis at
margin, made up of radially arranged cylindrical to inflated 10-20 urn
wide hyphae with clavate, up to 30 urn wide terminal elements. Pigment
brown, intracellular in pileipellis and pale-yellow, membranal to finely
incrusting in pileitrama. Brilliant granules absent to very sparsely
present in pileitrama. Clamp-connections absent from all tissues.

HABITAT & DISTR. - Terrestrial, often on bare soil in forest on clayey
soil, also in humus-rich places in gardens, etc. Not uncommon. Wide­
spread in N., W. and C.Europe in similar habitats. July-Sept.

Subgen. PARALEPTONIA Romagn. ex NoordeI.

SEL.LIT. - Noordel. in Persoonia 11: 149. 1981.

Basidiocarps collybioid, omphalioid or pleurotoid; pileipellis a cutis
with transitions to a trichoderm, made up of inflated hyphae up to 30 urn
wide with intracellular pigment; clamp-connections present, spores
complex with basal facet; cystidia usually absent.

Sect. Paraleptonia Noordel.

Basidiocarps pale coloured.

142. Entoloma neglectum (Lasch) Mos., Guida Det. Funghi: 224.
1980. - Fig. 199.

Agaricus ncglectus Lasch in Linnaea 3: 287. 1828; Clitopilus neglec-
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143. Entoloma pall ens (Maire) Amolds, Ecol. Coenol. Macrofungi
Grassl. Heathl. Drenthe, Netherlands 3: 341. ('1982') 1983. - Fig.
200.

Eccilia pallens Maire in Publ. Inst. bot. Barcelona 3: 96. 1937;
Rhodophyllus pallens (Maire) J.Favre, Assoc. fong. Hauts-Marais: 52.
1948.

SEL. DESCR. & FIGS. - Amolds, Ecol. Coenol. Macrofungi Grassl.
Heathl. Drenthe, Netherlands 3: 341, fig. 153. ('1982') 1983.

Fig. 199. Entoloma neglectum.

IUS (Lasch) Kumm., Filhr. Pilzk.: 97. 1871; Rhodophyllus neglectus
(Lasch) J.Favre, Assoc. fong. Hauts-Marais: 50. 1948. - Entoloma
neglectum var. tetrasporum Amolds, Ecol. Coeno!. Macrofungi Grass!.
Heath!. Drenthe, Netherlands 3: 339. (' 1982') 1983. - Agaricus can­
crinus Fr., Epicr.: 150. 1838; Clitopilus cancrinus (Fr.) Quel. in Mem.
Soc. Emu!. Montbeliard, sec Il, 5: 247.1872 (Champ. Jura Vosges I);
Rhodopliyllus cancrinus (Fr.) Quel., Enchir. Fung.: 62. 1886; Eccilia
cancrina (Fr.) Rick., Blatterpilze: 301. 1913; Entoloma cancrinum (Fr.)
Noorde!. in Persoonia 11: 149. 1981.

SEL. ICON. - Amolds, Eco!. Coenol. Macrofungi Grassl. Heathl.
Drenthe, Netherlands 3: pI. 3F. ('1982') 1983; Bres., Iconogr. mycol.
12: pI. 595. 1929 (as E. cancrina); Einh. in Ber. bayer. bot. Ges. 41: pI.
lIb. 1969; J.Lange, Fl. agar. dan. 2: pI. 79D. 1937.

SEL. DES CR. & FIGS. - Amolds, Ecol. Coenol. Macrofungi Grassl.
Heathl. Drenthe, Netherlands 3: 339-340, fig. 152. (' 1982') 1983; Einh.
in Ber. bayer. bot. Ges. 41: 106, fig. 19, 22, 24. 1969; J.Favre, Assoc.
fong. Hauts-Marais: 50, fig. 14. 1948; Krieglsteiner in Westf. Pilzbr.
10/11: 254-259. 1983 (as E. cancrinum); Trimb. in Doe, mycol. 13(50):
45-46. 1983.

VERN. NAME. - Bleekgele satijnzwam.

Pileus 5-40 mm, piano-convex, then applanate, slightly depressed to
deeply umbilicate, with inflexed margin, irregularly lobed with age, not
hygrophanous, not translucently striate, uniformly pale cream, flesh­
colour or pale brownish isabelIa (K. & W 4A-B2), entirely tomentose,
sometimes subsquamulose at centre, sometimes zonate, dull. Lamellae,
L = 15-20, I =3-7, moderately distant, sometimes thickish, broadly
adnate to subdecurrent, sometimes furcate, arcuate, then segmentiform,
up to 4.5 mm broad, white, then pink, with entire, concolorous edge.
Stipe 10-25 x 2-2.5(-3) mm, cylindrical or compressed, sometimes
bulbous at base, white, hyaline, sometimes with grey or yellow tinge,
usually entirely white arachnoid or subtomentose. Context thin, hyaline
in pileus and stipe. Smell strongly farinaceous or weak, almost none.
Taste none to distinctly farinaceous.

Spores 9.0-12.5 x 6.0-9.0 (-10.0) urn, Q =1.1-1.6, Q =1.35-1045,
irregularly nodulose-angular in outline with 6-10 angles in side-view.
Basidia 25-45 x 7- I51lm, 4- or 2-spored, clamped. Lamella edge fertile.
Cystidia absent. PileipeIlis a cutis with transitions to a trichoderm, made
up of radially arranged, cylindrical to inflated 4-16 urn wide hyphae
with numerous free, up to 25 urn wide terminal elements. Pigment pale
yellowish, intracellular in pileipellis. Clamp-connections present.

HABITAT & DISTR. - Solitary or in small groups in poorly manured
grassland and among mosses, usually on poor, acid soil (Z.Beveland:
Kaloot; Markelo; Beilen).

Entoloma neglectum is taken here in a rather wide concept, comprising
also E. cancrinum, in agreement with Krieglsteiner (Westf. Pilzbr.
10-I I: 254-259. 1983). However, the epithet neglectum is used, being
the oldest available. I do not accept 2- and 4-spored forms at the rank of
variety, since intermediates occur. (Compare Amolds, Ecol. Coeno!.
Macrofungi Grass!. Heathl. Drenthe, Netherlands 3: 339-340. ('1982')
1983.)

Pileus 15-33 mm, piano-convex, then expanded with depressed centre,
not hygrophanous, not translucently striate, pale yellow or greyish pink
with slightly darker concentrical zones, innately radially fibrillose to
slightly squamulose around centre. Lamellae, L =20-25, I =1-3, fairly

. distant, decurrent, thickish, arcuate to subventricose, up to 3 mm broad,
sometimes intervenose, white, then salmon pink. Stipe 14-25 x 2-4 mm,
cylindrical, white or pale ochraceous, slightly striate lengthwise, white
tomentose at base. Context very thin in pileus, concolorous with sur­
face; fairly brittle, concolorous with surface in stipe. Smell strongly
farinaceous. Taste strongly farinaceous-rancid.

Spores (8.5-) 9.0- 11.0 (-11.5) x 7.0-9.0 urn, Q = 1.15-104, Q= 1.3,
broadly ellipsoid in outline with 6-8 angles. Basidia 27-35 x 1O-15Ilm,
4-(2-)spored, clampless. Lamella edge fertile. Cystidia absent. Pileipel­
lis a cutis of more or less cylindrical, 2-9,llm wide hyphae. Pigment very
pale, almost invisible, intracellular in pileipellis and upper pileitrama.
Clamp-connections absent.

HABITAT & DISTR. - On soil in fertile meadow. Very rare (Wester­
bork: Mantinge; Texel). Distribution in Europe unknown. June-July.

Entoloma pallens comes very close to E. neglectum, from which it
differs mainly in slightly smaller, less nodulose spores.

Sect. Sarcita (Romagn.) Noordel.

Basidiocarps brown; pileus sometimes weakly hygrophanous.

144. Entoloma sarcitum (Fr.) Noordel. in Persoonia 11: 150. 1981. ­
Fig. 201.

Agaricus sarcitus Fr., Epicr.: 155. 1838; Leptonia sarcita (Fr.)
P.Karst., Ryssl., Fin!. Skand. HalfOnsHattsvamp. 1: 279. 1879; Rhodo­
phyllus sarcitus (Fr.) Que!., Enchir. Fung.: 61. 1886.

Exct., - Rhodophyllus sarcitus sensu Quel., Enchir. Fung.: 61. 1886;
sensu J.Favre, Assoc. fong. Hauts-Marais: 54. 1948; Leptonia sarcita
sensu Rick., Blatterpilze: 294. 19I3; sensu A.Pears, in Trans. Br. myco!.
Soc. 22: 31-32. 1938 (= E. sarcitulum).

Pileus 27 mm, convex with umbilicate centre and involute margin,
slightly hygrophanous, slightly translucently striate at margin only,dark
sepia brown, smooth, strongly silky-shiny. Lamellae, L =about 20, I =3,
moderately distant, thickish, broadly adnate with decurrent tooth, ar-

Fig. 200. Entoloma pallens.
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Fig. 201. Entoloma sarcitum.

cuate, then segmentifonn, brown-pink with concolorous, entire edge.
Stipe 28 x 2 mm, cylindrical with up to 2.5 mm wide, slightly swollen
base, slightly twisted, pale sepia, paler than pileus, glabrous, polished.
Context thin, concolorous with surface in pileus and stipe. Smell none.
Taste not known.

Spores 9.0-13.5 (-18.0) x 6.0-9.0 urn, Q= 1.25-2.1, Q= 1.5, irregu­
larly 5- many-angled in side-view. Basidia 20-35 x 8-12Ilm, 4-spored,
clamped. Lamella edge fertile. Cystidia absent. Pileipellis a cutis with
transitions to a trichoderm, made up ofradially arranged, inflated, 10-25
urn wide hyphae. Pigment brown, intracellular in pileipellis. Brilliant
granules absent. Clamp-connections present.

HABITAT & DISTR. - Solitary in mossy lawn in mixed deciduous
forest on humose, sandy-clayey soil. Very rare (Wannond). Distribution
in the rest of Europe unknown. Oct.

The dark brown colour, clamped basidia, large spores, and intracellular
pigment are distinctive for E. sarcitum. The omphalioid habit may cause
confusion with some taxa from subgen. Claudopus, which all differ,
however, by the incrusted hyphae of pileipellis and pileitrama. Probably
E. sarcitum is a rather neglected species.
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Abies 18,26; alba 26
Acer24
Actaea spicata 15
Agaricus 10; acceptandus 118; ameides 128; ana­

tinus 161; aprilis 98; ardosiacus 97; arvensis
28; atrides 156; bisporus 19; bitorquis 19; blo­
xamii 96; byssisedus 172; byssoideus 172; cae­
latus 78; campestris 3, 19, 23; cancrinus 176;
carneoalbus 149; cervinus 51; cetratus
134;chalybaeus 163; clypeatus 97; var. pruna­
rii 100; cocles 155; colombarius 163; con fe­
rendum 120; costatus Ill; cretatus 83; de­
pluens 173; devoniensis 17, 19; dichrous 152,
153; dysthales 113; elodes 144; erophilus 147;
euchlorus 165; euchrous 151; exilis 166; for­
mosus 168; fulvostrigosus 117; geminus 81;
glauconitens 50; glaucus 164; griseocyaneus
162; himeolus 81; hirtipes 118; hobsonii 84;
icterinus 141; incanus 165; incamatofusces­
cens 175; infula 137; inutiIis 140; jubatus 143;
junceus var. cuspidatus 124; lazulinus 164;
luteonitens 50; madidus 96; majalis 101; rnarn­
mosus 122; var. tenuoir 122; meleagris 15,24;
molluscus 149, 150; mundulus 79; neglectus
175; nidorosus 101; niteIlinus 78; nitens 50;
orcellus 82; parilis 80; pascuus var. costatus
Ill; placidus 153; plebeioides 147; plebejus
147; pleopodius 141; politus 108; popinalis 79;
porphyrhizon 16*, 17, 24; porphyrophaeus
143; prunarii lOO; prunuloides 94; prunulus
82; resurus 148; retostus subsp. arenicola 78;
rhodocylix 173; rubellus subsp. verecundus
138; saepius lOO; sarcitus 176; saundersii lOO;
scabiosus 146; scabrosus 162; scyphoides 83;
sepius zie saepius; sericatus 105; sericellus
149; var. lutescens 149; sericeus 51, 129; serru­
latum 156; sinuatus 95; solstitialis 137; specu­
lum 102; subperonatus 19; turbidus 109; un­
datus 173; vaporarius 19; verecundus 138; ver­
satilis 116; vinaceus 110

Agrocybe 19, 45, 46; arvalis 19; dura 6; paludosa
6,22; pediades 6; praecox 6, 19,23

Agrostis coarctata 22
Alboleptonia 85; sericella 149; var.lutescens 149
Alnion 24, 25
Alno-Padion 24, 25,120
Alno-Salicetum cinereae 24
Alnus 18,24,28, 102, 105, 106, 108, 109, 114,

120,121,126,127,152,162,163,165,172;
glutinosa 10,24,26*,103,109

Amanita 62; ceciIiae 24; citrina 14*, 15, 26; var.
alba 14*; echinocephala 17,24; franchetii 17,
24; fulva 26; gernmata 28; inaurata 17; livido-

pallescens 17, 24; muscaria 25; pantherina 28;
porphyria 15, 28; rubescens 15,25; strobilifor­
mis 6,17,24; virosa 15

Ammophila 19; arenaria 17, 175
Ammophiletea 19
Arnylostereum ferreum 32; laevigatum 32
Anellaria serniovata 23
Anthoxanthum odoratum 110
Anthyllis vulneraria 17
Armerion maritimae 19
Armillaria 18, 33, 41, 44; ectypa 22; mellea 32, 33,

41,44
Arrhenatheretum elatioris 22
Arrhenia 38, 73; muscigena 19
Asterosporina bucknaIIii 113

Baeospora 46; myosura 26
Berberis vulgaris 23
Betula 10, 18,24,25, 102, 105, 106, 121, 126, 127,

143,162; nana 10; pubescens 24
Betulion pubescentis 24, 25
Bidentetea 19
Bolbitius 45; coprophilus 19; variicoIor 19
BoIetellus 47
Boletinus cavipes 14*, 15,27,28
Boletus 6; appendiculatus 17; calopus 14*, 15,26,

28; erythropus 26, 27; fragilipes 47; impolitus
17,24; queletii 17,24; radicans 16*, 17,24;
rhodoxanthus 17; satanas 17, 24

Call una 110, 111, 131, 139,141,151, 169; vul­
garis 23, 134, 143

Callunetum 134
Calocybe carnea 23; gambosa 3, 6, 15, 23; obscu­

rissima 18
CaIthion palustris 22,126, 127,140
Camarophyllopsis 27*, 42; foetens 22; phaeophyl-

la 23; schulzeri 23
Camarophyllus 41
Cantharellula 41; urnbonata23
Cantharellus 172
Carex 126; aquatilis 15
Carici elongatae-Alnetum 24
Carpinion 25
Carpino-Prunetum spinosae 23
Carpinus 18,25; betulus 10
Castanea sativa 10, 26
Catathelasma 73
Cephalanthero- Fagetum 25
Chamaecyparis 26, 152
Charetea 19
Cheimonophyllum 42,47,73
Chroogomphus rutiIis 26, 28

Circaeo-AInion 24
Cirsium acaule 15
Cladonia 26, 28
Clathrus ruber 3
Claudopus 85; byssisedus 172; depluens 172;

parasiticus 172; subdepIuens 172; variabilis
84

Clitocybe 28, 38;' agrestis 23; amarescens 23; bar­
bularum 10, 19; benekei 47; candicans 26;
clavipes 15; costata 18*; ditopa 27; fallax 80;
geotropa 41; hirneola 81; metachroa 26; nebu­
Iaris 28; parilis 80; phaeophthaIma 17; scy­
phoides 83; vibecina 23, 26; spec. 83

ClitopiIopsis 77; falIax 80; hirneolus 81; mun­
duIus 80; popinalis 79

CIitopilus 43, 77, 82; caelatus 78; cancrinus 176;
cretatus 83; daamsii 82, 84*; fallax 80; fasci­
culatus 82, 84*; giovanellae var. omphalifor­
mis 83; hirneolus 81; hobsonii 82, 84*; mun­
dulus 79; neglectus 175; omphaIiformis 83; f.
calathinoides 83; orceIlus 82; parilis 80;
passeckerianus 85; pinsitus 84; pIeurotelloides
84; popinaIis 79; prunulus 28, 82, 83*; scy­
phoides 82, 83; var. intermedius 83, 84*; var.
scyphoides 83; f. omphaliformis 83*; f. reduc­
tus 82, 83*; f. scyphoides 83*; septicoides 84;
truncatus var. leucopus 81, 82; var. rnaureta­
nicus 81; var. subvermicularis 81; undatus 173

Collybia 38, 43; butyracea 26; cuprea 78; dryo­
phila 15, 25; fusipes 26; lacerata 43; niteIIina
78; f. minor 79; peronata 15; pilodii 41; platy­
phylla43

Conocybe 23, 38, 45; & Pholiotina 17; aporos 17;
appendiculata 17; aurea 19; cryptocystis 24;
dumetorum 22; fragilis 19; intrusa 19; konra­
diana 26; lactea 6; rickeniana 22, 23; rickenii
19; rubiginosa 23; siliginea 23

Coprinus 19,31,32,33,46; bisporus 23; cinereus
19; cornatus 19; curtus 23; hexagonosporus 19;
macrocephalus 19; micaceus 3; narcoticus 19;
niveus 23; radiatus 23; stercorarius 19; velox
23

Coriolus46
Cortinarius 30, 31, 38,44,45; & Phlegrnacium 73;

& Telamonia 45; alnetorum 24; arrni1latus 24,
28; bolaris 26, 28; cinnabarinus 26, 28; cinna­
momeus 28; elatior 28; flammuloides 45; fusi­
sporus 26; hinnuleus 28; maIicorius 28; mu­
cosus 26, 28; paleaceus 26; pholideus 25, 28;
renidens 45; sebaceus 28; semisanguineus 26,
28; sodagnitus 28; trivialis 23; uliginosus 24;
violaceocinereus 28

Corydalis claviculata 25
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Corylus 10,18,24,121,152,159
Corynephorus 22, 81
Crataegus 88,98; monogyna 23, 98, 100
Crepidotus 45,48, 172; byssisedus 172
Crinipellis stipitarius 19
Cystoderma 41, 44,74; tricholomoides 44
Cystolepiota 44; bucknallii IS, 25; hetieri 25

Dermoloma 42; atrocinereum 15, 17,22
Deschampsia flexuosa 23, 25, 26
Descolea46
Dicrano-Juniperetum 24
Dicrano-Quercetum 26, 28, 141
Dryas octopetala 10

Eccilia 85; atrides 156; bisporigera 109; cancrina
176; carneoalba 149; griseorubella 154, 160,
164; molliusculus 149, 150; molluscus 149;
mougeotii 164; pallens 176; paludicola 108;
rusticoides 174; sericella 149; sericeonitida
173; tristis 174; undata 173

Empetrum nigrum 15,23, 143, 145
Entoloma 22, 30, 31, 32, 38, 41, 43, 77, 85, 104,

105,109,113,117,122,131,141,147,172; &
Alboleptonia 85, 93, 148; & Allocybe 85, 92,
117; & Candida 148; & Cephalotricha 159; &
Claudopus 85, 86, 91, 172, 177; & Clitopiloi­
des 111; & Cyanula 149, 156; & Endochromo­
nema 35, 133; & Entoloma 85, 87, 89; &
Erophila 147; & Femandae 131, 132, 133; &
Griseorubida 154, 156; & Inocephalus 85,92,
146; & Leptonia 85, 93, 149, 150, 152, 154,
157; & Nolanea 85, 89,99, 109, 118; & Nola­
nidea 97; & Omphaliopsis 85, 175; & Papillata
122, 128, 129; & Paraleptonia 85, 93, 175; &
Phlebophora 146; & Polita 108; & Pouzarella
85,91,112,116; & Rhodopolia 101, 104, 107;
& Sarcita 176; & Staurospora 120; & Tricho­
pilus 85, 91, 142,143,146; & Turfosa 109; &
Typodochroa 104; & Versatilia 116; acidophi­
lum 90,132*; allochroum 86,152,153*; amei­
des 91,127*,128,129,142; anatinum 87,160,
161*, 163; aprile 88, 98, 99*; araneosum 92,
116, 117*; f. araneosum 117; f. fulvostrigosum
117; ardosiacum var. mougeotii 164; argen­
teostriatum 90, 132*; asprellum 163; au­
tumnale 94; bisporigerum 24, 89, 108, 109*;
bloxamii 15,86,96,97*; byssisedum 86, 172*,
173; caccabus 89, 108*, 109; caeru­
leoflocculosum 87, 160*; caesiocinctum 87,
157, 158*; calaminare 93, 155*; callichroum
152; calthionis 90, 136*; cancrinum 176; car­
bonicola 92, 150, 151*; cephalotrichum 93,
149, 150*; cetratum 26, 90, 109, 133, 134*,
135, 136; chalybaeum 163, 164; var. chaly­
baeum 87, 163*, 164; var, lazulinum 22, 86,
163; f. bisporigerum 163, 164; f. lazulinum
163,164*; chlorinosum 90,137,138*; chloro­
phyllum 89, 142*; cinerascens 125; clandesti­
num 91, 122, 123*, 141; clypeatum 6, 23, 88,
97,98*,99, lOO, 102; var. clypeatum 97; var.
defibulatum 97, 98; var. saepium 100; f. cly­
peatum 98; f. hybridum 97. 98; f. pallidogri­
seum 97, 98, 100; f. xanthophyllum 88, 97;
cocles 93, 155, 156*; conferendum 89, 120*,
121; var. conferendum 120; var. pusillum 120,
121; conicum 139; cordae 109; corvinum 87,
165*; costatum 90, III *; var. cordae 109; eras­
sipes 135; cryptocystidiatum 89, 140*; cunea-
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tum90, 134, 135*;cuniculorum90, 132*,133;
cuspidatum 124; cuspidiferum 90, 124, 125*;
defibularurn 90, 133*; depluens 86, 173*; aff.
depluens 172; dichroum 86, 152*, 153;
dysthales 92, 113*, 114; dysthaloides 92,
114*, 115; elodes 23, 92, 143, 144, 145*;
erophilum var. plebejum 147; var. pyrenaicum
147; euchroum 24,86,151*,152; eulividum
24, 88, 94*, 95; excentricum 92, 117, 118*;
exile 93,166; var. exile 166*; var. pyrospilum
23, 166, 167*; farinasprellum 93, 156*; farino­
gustus23, 90, 109, 134*; farinolens 124; favrei
91,125*,126; femandae 90, 91,131 *; f. ecci­
lioides 131; f. femandae 131; formosum 23,
93, 168*; fulvostrigosum 117; fulvum 168;
fuscomarginatum 92, 144, 145*; gerriae 88,
106,107*; globuliferum 89,131,141 *; griseo­
cyaneum 87,162*; var. roseum 171; griseoru­
bidum 93, 154, 155*; hebes 89, 119*, 129,
140; helodes see elodes; hirtipes 89,118*,120,
140; var. sericoides 118, 119; hirtum 92, 114*,
115*; hispidulum 23, 93,151*; holophaeum
148; huijsmanii 87,161 *; incanum 15,22,93,
165*,166; var. citrinobrunneum 165; incarna­
tofuscescens 87, 175*; infula 22, 91, 137*;
inutile 89, 140*, 141; jubatum 92, 141, 142,
143*; juncinum 91, 124, 126*, 127; juniperi­
num 87, 154*; kervemii 149; kitsii 92, 146*,
147; kuehnerianum 89, 119*, 140; lanugino­
sipes 90, 134, 135*; lazulinum 164; lepidissi­
mum 86,154*; leptonipes 175; leptopus 120;
leucocarpum 89, 103*; lividoalbum 89, 102*;
lividocyanulum 87, 160*, 161, 163; lividum
94,95; lucidum 91, 123*; 124; madidum 96,
97; var, bloxamii 96; majaloides 88, 105*;
minutum 22, 91, 125, 126*; moserianum 88,
95*; mougeotii 86, 164*, 165; var. fuscornargi­
natum 165; myrmecophilum 88, 107*; var.
atrogaleatum 107; var. myrmecophilum 107; f.
atrogaleatum 107; neglectum 93, 175, 176*;
var. tetrasporum 176; nidorosum 89, 101,
102*, 106; niphoides 23, 88, 99*, lOO, 102,
103; nitens 91,126*; nitidum 86, 97*; occulto­
pigmentatum 90,135, 136*; olorinum 93, 149,
150*; ortonii 91,123,124*; pallens 93,176*;
papillatum 91, 122*; parasiticum 86, 172*,
173; percandidum 149; phaeocyathus 91, 173,
174*,175; plebeioides 92, 147, 148*; piebe­
jum 93,147*, 148; pleopodium 90, 141*, 142;
poliopus 87, 159, 160; var. discolor 159; var,
parvisporigerum 87, 159*; var. poliopus 159*;
politum 89, 108*, 109; f. pernitrosum 108; f.
politum 108; porphyrofibrillum 93, 169*, 170;
porphyrophaeum 22, 92, 143, 144*, 170; pru­
noloides 23, 85, 88, 94*; pseudocoelestinum
22, 86, 163*; pseudoturci 94, 169*; psilopus
22,90,131 *; pulvereum 92,115*,116; purpu­
reomarginatum 157; pygmaeopapillatum 22,
91, 125*, 126; pyrenaicum 147; pyrospilum
167; queletii 93,171; resutum 92,147,148*;
rhodocylix 91,173, 174*; rhodopolium 102;
rhombisporum 89, 121*, 122, 133; romagnesii
114; roseum 93, 171*; rusticoides 91, 173,
174*; sacchariolens 89, 128*, 129; saepium 6,
23,88,94, 100*, 101; sarcitulum 22, 94, 167,
168,170,177; var, majusculum 170*, 171; var.
microsporum 170, 171*; var, sarcituJum 170*,
171; var. spurcifolium 170; sarcitum 93, 176,
177*; scabiosum 92, 146*; scabrosum 87,

162*,163; saundersii 88,100,101*; sericatum
24, 88, 102, 105, 106; var. sericatum 106*; var.
saliciphilum 106*; sericellum 22, 93, 149*,
150; var. decurrens 149; sericeonitens 91,123,
124*; sericeonitidum 173; sericeoides 90,
130*; sericeum 51, 91, 111, 124, 127, 128,
129,130,136; var. cinereoopacum 129, 130*;
var. sericeum 129*; f. nolaniforme 129; f. seri­
ceum 129; serrulatum 86, 156, 157*, 158;
sinuatum 88, 94, 95*; sodale 87, 158*, 159,
160; solstitiale 90, 137*; sordidulum 88, 104,
105*; speculum 89, 99, 102, 103*; sphaero­
cystis 89,130*,131; sphagneti 14*, 15,22,89,
104*; staurosporum 120; var. pusillum 121;
strigosissimum 92,112*,113; subradiatum 89,
103*,104,105; tenellum 125; tibiicystidiatum
89, 127*; tjallingiorum 86, 87, 152, 153*;
triste 90,138*,139,174; turbidum 23,88,109;
var. pachylamellatum 109, 110*; var. turbidum
109,110*; turci 94,168*,169; var. margina­
tum 168; undatoides 173; undatum 91, 173*;
undulatosporum 90,139*; velenovskyi 22, 89,
139*; var.longicystidiatum 139, 140; venosum
107; ventricosum 90, 136*, 137; verecundum
90, 133, 138*; vernum 6, 91, 99, 128*, 129;
versatile 92, n6*, 117; viaregale 160; vina­
ceum 23, 88, 110*; var. fumosipes 110, 111;
var. vinaceum 110; var. violeipes 87, 110, 111;
xanthocaulon 23, 90,133*; xanthochrourn 93,
167*

Erica 111; tetralix 23
Ericetum I34;tetralicis 23
Eryngium maritimum 17
Euonymus europaeus 23

Faerberia 42, 47, 73
Fagus 10, 17, 18,24,25,26,28,107, 121; sylvati-

ea 10, 25*, 26
Fayodia38
Festuca ovina 22; tenuifolia 23
Festuco-Thymetum 80,120
Filipendula 125
Filipendulion 22
Flammula38
Flammulaster 45, 46, 48, 74; carpophilus 23; var.

subincarnatus 26
Flammulina44; velutipes 10
Floccularia 44
Fomes46
Frangulo-Salicetum auritae 24
Fraxinus 102, 106, 108, 109, 114, 120, 139, 148,

152, 159, 172; excelsior 10, 24, 103, 109

Galerina 28, 44, 45, 48; heterocystis 22; hygro­
phila 22; inundata 22; jaapii 22; paludosa 22,
24; permixta 24, 45; pumila 22, 23; stordahlii
22; tibiicystis 22; uncialis 19; vittaeformis 22;
var. atkinsoniana 22, 23

Galium pumilum 15
Gamundia38
Gentiano-Koelerietum 159
Geopetalum 42, 47,73
Gerronema 43
Gloiocephala 38
Gomphidius 41, 47; glutinosus 28
Gymnopilus 44, 45, 48; fulgens 23; penetrans 26
Gyrodon livid us 24
Gyroporus cyanescens 28



Hebeloma 44, 45; cylindrosporum 26; pusillum
23; sacchariolens 90, 91, 95,128,142

Hebelomina 73
Hexajuga 82
Hierochloe odorata 17
Hippophao-Ligustretum 23
Hippophao-Sambucetum23
Hirneola 77
Hohenbuehelia 41, 47, 73; culmicola 19; myxo­

tricha 24
Hydnangium 43
Hydropus 43; & Clitocybula 43; & Megacollybia

43
Hygrocybe 22,27*,32,35,41; calciphila 15,22;

ceracea 22; chlorophana 22; coccineocrenata
15,22; colemanniana 15,22; conica 35; coni­
coides 19; fornicata 22; glutinipes 22; helobia
17*,22; konradii 22; lacma 15, 22; laeta 17,23,
24; lilacina 42; miniata 17; phaeococcinea 16,
17; pratensis 22; psittacina 22; reai 13*, 15,22;
turunda 15; viola 42; virginea var,virginea 22

Hygrophoropsis 41, 46, 47, 48, 74; aurantiaca 22
Hygrophorus 22,23,27,28,41,62,73; agathos­

mus 28; eburneus 15, 17, 25, 28; hypothejus
10; lucorum 17, 27; myendelii 80; nemoreus
15; olivaceoalbus 27; penarius 25; persoonii
17,24; pudorinus 28; pustulatus 27; russula 17,
28; unicolor 25

Hymenochaete tabacina 84
Hypholoma 38, 45; ambiguum 33; capnoides 26;

elongatipes 19, 22, 23; fasciculare 3, 33; var.
pusillum 33; subericaeum 19; udum 19,22,23

Hyporrhodius anatinus 161; cetratus 134; cIypea-
tus 97; elodes 144; euchrous 151; griseocya­
neus 162; icterinus 141; sericellus 149

Inocybe 4, 38, 45, 117, 147; & Mallocybe 45;
agardhii 23; bucknallii 113; corydalina 17,24;
dunensis 23; erubescens 6; fraudans 16*, 17;
hirtella 35; lanuginosa 26; ochroalba 18;
patouillardii 6; pyriodora 16*,17,142; salicis
24; serotina 17, 23; squamata 18,25; squarrosa
24; vulpinella 23

Inocybella 38

Junco-Molinion22
Juncus maritimus 19; squarrosus 23
Juniperus 26, 78,87,127,129,154; communis 24,

26,115,125,170,171

Koelerio-Gentianetum22
Kuehnerornyces 3, 45

Laccaria 32, 33, 43; amethystea 25, 30; bicolor 26;
laccata 15, 33; maritima 19; proxima 27; trulli­
sata 43

Lactarius 6; acerrimus 24; blennius 26, campho­
ratus 26; chrysorrheus 15, 26; circellatus 15,
25; controversus 23, 25; decipiens 17, 24;
deterrimus 27; evosmus 17, 25; hepaticus 26,
27; ichoratus 17; insulsus 24; lilacinus 24;
mitissimus 23; necator 15, 25; obscuratus 24;
omphaliformis 24; pallidus 17, 24; piperatus 3,
28; quietus 15, 25; rufus 26, 27; subdulcis 26;
theiogalus 24; trivialis 15; vellereus 26, 28;
vietus 25, 28

Lampteromyces 46
Larix 15, 18,26, 27, 52; leptolepis 11, 26
Lathyrus palustris 17
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Leccinum 32, 47; griseum 25; holopus 24;
scabrum 24; testaceoscabrum 28

Lemnetea 19
Lentinellus 73, 75
Lentinus 40, 42; tigrinus 24
Lepiota 17, 24; alba 17; brunneoincarnata 17; cor­

tinarius 18; fulvella 15, 24; fuscovinacea 25;
ignicolor 17, 24; pseudohelveola 17,24; subal­
ba 17; subincarnata 15,24; ventriosospora 18;
xanthophylla 15

Lepista 38, 47; benekei 47; nuda 10; personata 23;
saeva 19

Leptoglossum muscigena 19
Leptonia 6, 67, 85; anatina 161; andrianae 168;

aurea 149; babingtonii 113; caesiocincta 157;
cephalotricha 150; chalybaea 163; cinerascens
125; corvina 165; dysthales 113; euchlora 165;
euchroa 151; exilis 166; formosa 167, 168;
fulva 168; fulvostrigosa 117; griseocyanea
162; incana 165; var. citrina 165; incarnatofus­
cescens 175; inocybeoides 151; jubata 143;
lampropoda 158; lazulina 164; lepidissima
154; leptonipes 175; linkii 157; lividocyanula
160; majuscula 170; mamillata 122; papillata
122; parasitica 172; pernitrosa 108; polita 108;
porphyrophaea 143; pulverea 115; pyrospila
167; queletii 171; rhombispora 121; rosea 171;
sarcita 170, 176, 177; sarcitula 170; scabrosa
162; sericella 149; sericeoides 130; serrulata
149, 156; var. atrides 156; f. laevipes 156;
solstitialis 137; strigosissima 112; turci 168

Leucoagaricus badhamii 24; croceovelutinus 17,
24; naucinus 23; wychanskyi 17,24

Leucobryum glaucum 174
Leucocoprinus 19; birnbaumii 19; denudatus 19;

lilacinogranulosus 19; magnusianus 19
Leucocortinarius44,73
Leucopaxillus lentus 24
Leymus arenarius 17
Limacella ochraceolutea 15
Littorelletea 19
Lolio-Cynosuretum 23
Lolium perenne 23
Lyophyllum 41

Macrocystidia 41,43,44,74
Macrolepiota excoriata 23; procera 3
Magnocaricion 126
Malus 98
Marasmiellus 43; candidus 15, 25; ramealis 15;

trabutii 19
Marasmius 38; alliaceus 25; androsaceus 15, 23,

26; coni genus 46; limosus 22; menieri 17, 22;
oreades 18*,23; splachnoides 26; wynnei 26

Megatricholoma 38
Melanoleuca cinereifolia 17, 19
Melanomphalia 45
Melanotus phillipsii 73
Melica uniflora 15
Melico-Fageturn 25
Menyanthes trifoliata 122, 125
Mercurialis perennis 15
Mesobromion 22,159,160
Micromphale foetidum 13*, 15,25; perforans 27
Molinia caerulea 23
Molinietalia 22
Mycena 4,32,35,42; adonis 17,23; adscendens

24; arnicta 27; belliae 22; bulbosa 22; chloran­
tha 17; cinerella 10,22, 23; cIavicularis 17, 27;
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concolor 22; crocata 25; epipterygia 23; fage­
torum 26; filopes 22; galopus 22, 23, 26; incli­
nata 26; leptocephala 22; pelliculosa 22, 23;
picta 24; politum 24; polyadelpha 26; quisqui­
liaris 22; sanguinolenta 23, 26; sepia 22; seynii
17, 27; smithiana 26; speirea 24; typhae 22;
uracea 23

Myrica gale 23
Myricetum gale 23
Myxomphalia 38

Nardo-Galion 168
Nardo-Gentianetumpneumonanthes 23
Nardus stricta 23
Naucoria 45, 46; alnetorum 24; amarescens 24;

escharoides 24, 45; salicis 24; scolecina 24;
suavis 24

Nolanea 85, 138; acceptanda 118; araneosa 116;
babingtonii 113; cetrata 134; clandestina 122;
cocles 156; conferenda 120; conica 139; eras­
sipes 135; cucullata 129; cuneata 135; cuspi­
difer 124; dysthales 113, 114; farinolens 124;
femandae 131; hirta 114; hirtipes 118; icterina
141; infula 137; inutilis 140; juncina 126; lu­
cida 123; mammosa subsp. papillata 122; rni­
nuta 126; nitens 127; papillata 122; pascua
129; pleopodia 141; proletaria 126; pusilla
121; rickenii 120; sericea 129; sericeonitens
123; setulosa 114; solstitialis 137; staurospora
120; strigosissima 112; tristis 139; verecunda
138; verna 129; versatilis 116; vinacea 110;
xylophila 121

Nothopanus 42

Octojuga 82; fayodii 84; pleurotelloides 84
Omphalia fallax 80; scyphoides 83
Omphaliaster asterosporus 24
Omphalina 38; abiegna 42; acerosa 22; arenicola

78; ericetorum 41; grossula 41; obscurata 35;
philonotis 22; pyxidata 33; scyphoides 83;
sphagnicola 22; velutipes 35

Omphalotus 32, 33, 46, 48; olearius 25
Orcella 82
Oudemansiella mucida 18, 26

Panaeolina foenisecii 19
Panaeolus 19, 23, 45, 46; acuminatus 22, 23; ater

6; campanulatus 23, 32; fimicola 19, 23, 32;
subbalteatus 19,23

Panellus 42,47; mitis 26; stypticus 26
Panus 42
Paxillopsis 82; fallax 80; mundulus 79; popinalis

79; prunulus 82
Paxillus 40; panuoides 26; popinalis 79; rubicun-

dulus 24
Peniophora californica 32; malenconii 32
Phaeocollybia 44, 48
Phaeolepiota 41, 44, 47, 48, 74
Phaeomarasmius45; erinaceus 24
Phallus hadriani 3
Phleum pratense 23
Pholiota 38, 44, 45; alnicola 24; astragalina 26;

destruens 25; henningsii 17, 22; oedipus 25
Pholiotina 38
Phragmites 22
Phragmitetea 19
Phylloboletellus 47
Phylloporus 41, 73
Phyllotopsis 42

181



182

Phytoconis 32
Picea 18,27,28; abies 11,26; sitchensis II
Pinus 11, 15, 18,26,27,28,129,147; nigra 11,27;

ssp. austriaca 26; ssp. nigra 26; pinaster 17, 26,
27; strobus 26; sylvestris 10,25*,26,27,28

Pleurocybella42,47,73
Pleuropus 82
PleurotelIus 45
Pleurotus 40, 42; hobsonii 84; mutilus 83; ostrea-

tus 10
Pluteospora 75, 77
Poa trivialis 23
Polypodio-Salicetum 23
Polyporus 40
Poo-Lolietum 23
Populus 18,23,105; x canadensis I I, 25; nigra 25;

trernula 25
PorphyrelIus 38, 47
Potentilla vema 17
Potametea 19
Pouzarella 67, 85; araneosa 117; dysthales I 13;

fulvostrigosa 117; hirta I 17; pulverea 115;
setulosa 114; strigosissima 112; versatilis I 16

Pouzaromyces 85; fumoselIus 112; strigosissimus
112'

Prunus 88, 98,100; spinosa 23,88,100,103, us
PsathyrelIa 17, 19,32,46; almerensis 22; ammo­

phila 17, 19; basii 22; bipellis 19; candolleana
33; gracilis 19, 33; microrrhiza 33; olympiana
17; prona 19; typhae 17,22

Pseudobaeospora 41,47,74
Pseudoclitocybe obbata 10, 17
Pseudotsuga 18; menziesii 11,26,27
Psilocybe 38, 45; atrobrunnea 22; coprophila 23;

cyanescens 19; montana 22; muscorum 22;
semilanceata 23

Pteridium aquilinum 25
PuccineIIion maritimae 19
Pyrolo-Saliceturn23
Pyrus 98

Quercion 26; robori-petraeae 24, 25
Quercus 10, 18, 24, 25, 28, 102, 116, 125, 127,

134,139,141,147, 152;petraea 10, 25; robur
10,25,28,103; rubra 10,26

Resupinatus 42, 47, 73; trichotis 24
Rhodocybe 43, 77; & Decurrentes 79; & Rhodo­

cybe 78; & Rhodophana 77, 78; & Rufrobrun­
nea 81; arenicola 78; australis 78; caelata 15,
22, 77, 78*; cuprea 78; dubia 78; falIax 78,
80*; gemina 78,81*,82; himeola 78,81; mel­
leopalIens 77, 79*; mundula 80; niteIIina 77,
78, 79*; parilis 78, 80*; popinalis 22, 78, 79,
80*; truncata 81; subsp. mauretanica 81;
subsp. vermicularis 81, 82

RhodopaxilIus falIax 80; mundulus 79; niteIIinus
78; popinalis 79; truncatus 81; var, maureta­
nicus 81; var. subvermicularis 81

RhodophylIus 85,114; ameides 128; anatinus 161;
apriIis 98; var. hybridis 97; araneosus 117;
atrides 156; babingtonii 112; batschianus 110;
byssisedus 172; caccabus 108; cancrinus 176;
cameoalbus 149; cetratus 134; c1andestinus
122; c1ypeatus 97; var. murinus lOO; cocles
155; coelestinus 163; corvinus 165; costatus

FLORA AGARICINA NEERLANDICA

Ill; cuculIatus 129; cuspidatus 124; cuspidifer
124; cyanulus 164; depluens 173; dichrous
152, 153; dysthales 113, 114; elodes 144;
euchlorus 165; euchrous 151; excentricus 117;
exilis 166; farinolens 124; fernandae 131; for­
mosus 168; fuscomarginatus 144; griseocya­
neus 162; griseorubelIus 161; griseorubidus
154; helodes see elodes; hirneolus 81; hirtipes
118; hispidulus 151; icterinus 141; incanus
165; infula 137; inutiIis 140; jubatus 143, 144;
var. resutus 148; junceus 126; juncinus 126;
kervernii 149; lazuIinus 164; lepidissimus 154;
leptonipes 175; lividoalbus 102; lividocya­
nulus 160; lividus 95; lucidus 123; madidus 96;
majusculus 171; mammosus 118; var. sericoi­
des 119; minutus 126; molliusculus 149, 150;
mougeotii 164; myrmecophilus 107; neglectus
176; nidorsus 101; nigrocinnamomeus 107; ni­
phoides 99; nitens 127; nitidus 97; nitriolens
108; olorinus 149; palIens 176; papilIatus 122;
parasiticus 172; platyphylIoides 107; plebejus
98; pleopodius 141; poliopus 159; politus 108;
porphyrophaeus 143, 144; prunuloides 94,
100; pusilIus 99; rhodocylix 173; queletii 171;
repandus 94; resutus 148; rhombisporus 121;
rickenii 120; var. obscurior 120; var. subru­
gosus 120; roseus 171; rusticoides 174;
sacchariolens 128; saepius 100; sarcitulus 170;
var. majusculus 170; var. spurcifolius 170; sar­
citus 177; saundersii 100; scabiosus 146; sea­
brosus 162; sepius see saepius; sericatus 105;
sericelIus 149; sericeoides 130; sericeus 129;
var. nolaniformis 129; var. typicus 129; serru­
latus 156; sinuatus 95; sodalis 158; sordidulus
104; speculum 102; sphagneti 104; stauro­
sporus 120; subsp. rickenii 120; var. obscurior
120; var. platyphylIus 120; var. rickenii 120;
var. subrugosus 120; var. typicus 120; strigo­
sissimus 112; subdepluens 172; subradiatus
103; tristis 174; turbidus 109; turci 168; umbel­
Ius 159; undatus 173; verecundus 138; vernus
129; versatilis 116; vinaceus 110; viridulus
116; whitae 167; xylophilus 121

Rhodosporus 82
Rhodotus 43; palmatus 30
RickenelIa 43; fibula 22; swartzii 22
Ripartites 41, 46, 47, 48, 74; helomorphus 24
Rosa 23
Rozites 46; caperata 15
Rubus fruticosus 27
Ruppietea 19
Russula 6; adusta 26; aeruginea 25; amoenolens

26; betularum 24; cessans 17, 27; c1aroflava
24; decipiens 24; decolorans 15; emetica 15;
var. longipes 24; var. sylvestris 27; felIea 26;
fontqueri 24; krombholzii 25; laccata 23;
Iuteotacta 17, 24; nauseosa 27; nigricans 26;
nitida 25; ochroleuca 25, 27; paludosa 26, 28;
persicina 23; pseudointegra 17, 24; pumila 24;
queletii 27; sardonia 28; subrubescens 24; vis­
cid a 24

Salicion albae 24
Salix 18, 23, 24, 28, 45,102, 105, 106, 108, 109,

126, 127, 162, 165; alba 24; aurita 24, 125;
cinerea 24; herbacea 10; repens 17, 23, 80,

106, 107, 113, 114, 122, 125, 138, 141, 162,
169,171; triandra 24; viminalis 24

Sambuco-Prunetum spinosae 23
Scheuchzerietea 22
Schoenus nigricans 17
SchizophylIum 42
Sieglingia decumbens 23
Simocybe 45,46,48,74; centunculus 46
Singerella 38
Sorbus 152; aucuparia 25
Spartinetea 19
Spergulo-Corynephorion 22
Sphagnetalia magelIanici 22
Sphagnetum palustri-papilIosi 22
Sphagnum 11,22,24,81,102,104,106,122,125,

131,134,139,144,145,167
Squamanita 41,44; firnbriata 44
Squarroso-Juniperetum 24
Stachyomphalina 38
StelIario-Carpinetum 25
Stereum46
Strobilomyces 47
Strobilurus esculentus 27; stephanocystis 6; tena­

celIus 6
Stropharia 19, 38,45; aurantiaca 19; coroniIla 19;

cyanea 28; percevaIii 19; rugosoannulata 6, 19
SuilIus aeruginascens 27; bovinus 26, 28; colli­

nitus 17,27; flavidus 15; granulatus 27; grevil­
lei 27, 28, 52; luteus 26; variegatus 26, 28

Taxus baccata 26
TectelIa 42,47
Tephrocybe ambusta 24; palustris 22, 24
Thalictro-Salicetum 23
Thymus pulegioides 17
Tilia 10,18
Tortula ruralis 19
Trichaptum abietinum 32
Tricholoma 38; & Porpoloma 44; albobrunneun

26,28; album 15; auratum 26, 28; caelatum 78;
cingulatum 23; columbetta 15, 26, 28;
flavobrunneum 24; myomyces 17, 27; populi­
num 25; portentosum 26; saponaceum 15; sul­
phureum28

Tricholomopsis 43
Trientalis europaea 15
Tsuga 26
Tubaria 45, 48; dispersa 23
Tylopilus 38, 47; felIeus 26
Typha22

Ulmion carpinifoliae 24, 120
Ulmus 10,24,88,89,97,99
Urtica24

Vaccinium myrtillus 25
Veronica montana 15
VioIion caninae 23, 132
VolvarielIa gloiocephala 19; volvacea 6, 19

Xerocomus 47; badium 15, 26, 27; chrysenteron
15,47; subtomentosus47

Xerula longipes 25; radicata 26

Zosteretea 29




