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42 overview of all major form groups

Form groups and fungal wheels

The fungi that are included in the two
volumes of this publication have been
organized into groups of morphalogically
similar fungi, which wee have called “form
groups’. With some experience, these
groups can be recognized with the naked
ey of with a hand lens. It is important
to remember that form groups do not
necessarily reflact natural relationships,
since morphalogy only reflects such
relationships to a certain degree. For
example, fungi with polypare morphology
have evolved multiple times and, as
a result, many of the taxa concerned
are not closely related - even though
they may look similar. The section on
polypores in this book therefore covers
all the species with polypore morphology,
regardless of their current dassification.

There is one major exception to
this general rule. We have divided the
fungi, imespective of their macroscopic
appearance, into the two major
phylogenatic groups: the Basidiomyrota
and the Ascomycota. At the end of
Volume 2, we have also included sections
on asexual fungi, and organisms that
belong in other kingdoms but resemble
true fungi, e.g. the slime maulds.

The fungal wheels are the key feature
of this publication. We have adopted
a highly pragmatic approach when
preparing these wheels, so that, for
example, even if you find yourself looking
at the wheel that covers cyphelloids
{Basidiomycota) (p. 1076}, you will
find cross-references to similar discoid
fungi in the Ascomycota (p. 1372). For
this reason, prior knowledge of fungal
systematics is not a prerequisite.

The wheels on this and the following
page spread are organized based on how
the sexual spores are produced. In order
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to decide which wheel to use, you wall first
have to determine whether your chosen
fungus produces spores from an external
hymenium (see p. 31 and the illustration
p. 42 battom |aft). The hymenium consists non-stromatic
of a palisade of basidia or asci, and “M‘::ms funal
typically forms a smooth surface on the

fruitbody. Fruitbodies with internal spore
production do not display such a surface.
Instead, you may find small cpenings
{ostioles), through which the spores can
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Wi recognize that the wheel approach foetid spore
to fungal identification will never reach mass; insect-
fruitbodies with external dispersed

the same level of accuracy as a traditional
analytical key. The distinguishing features
of some fungi are not always dear-cut,
and several wheals and species accounts
may need to be consulted in order to
reach a satisfactory conclusion. However,
we hope that the approach taken in this
publication will be easier to use than
trying to follow the often highly technical
keys found in other identification guides.
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Chanterelles and the like

The form group have rather fleshy Gomphus cavatus, which = some emphalinoids have a veined
fruithodies with a + central stem and  belongs in Gomphales, also farms hymenophaore, but are smaller with
a deeply decurrent hymenophore that  ectomycorrhiza, while Faerberia reduced stems (page 128).

may be completely smooth or consist  carbonania, which is situated in = funnel-shaped hygrocyboids and
of = branched veins to wrinkles. The Polyporales, 5 a decomposer. omphalincids have decurrent gills
fruitbodies can be massive ar hollow. {pages 128 & 142).

The care group is Cratevelius and SIMILAE GROUES! - somea mycenas (e.q. Hemimycena)
Cantharellus. These genera belong = dlitocyboids have similar shapes to  may look similar, but are small, fragile
im Canthareflates and both form the chanterelles, but hawe typical gills  and white {page 178).
ectomycerrhiza. that may be forked (page 98).

FurtHes staniwe: 50,92, 231, 242

Craterellus

7 speces, page 47 Canth
Gomphus

1 species, page 54
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Chanterelles within the genus
Craterelius have a smooth or veined
cuter side where the hymenium is
situated. They also have a £ hollow
sterr.

=+ Craterellus cornucopioides is
a thin-fleshed, grey-black to brown,
rarely yellow-brown, trumpet-
shaped fungus with an undulating
margin and with an almost smooth,
grey hymenium, which is strongly

decurrent. The stem is hollow; the cap |

surface is felty and the smell is very
pleasant. The smiooth, hyaline spores
measure (9-)10-13.5i-18) = (5.5-)8.5-
B.5(-9.2) pm. Forms ectomycarrhiza
with mostly Fagus and Picea on better,
typically £ clay-rich, calcareous sails.

Craterelius cinereus B> has obwious
wrinkles. The two species occasionally
occur close together. A yellowish farm
has been separated as . koaradii
(lower imacge).

Widespread and locally common,
becoming scarcer tewareds the north;
mastly September-October.

Jan Vesierhalt

Craterallus — hollow chanterelles a7
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key character for dividing the gilled
mushrooms into manageable groups:
white, cream to yellow (this page
spread) or brownish, rose-brown to
black (next page spread). In addition, a
few species have green or lilac spore-
deposits (also next page spread).
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veil. E.,g. Amanita phalloides has a
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the partial veil is seen as a ring on the
stem at maturity, while the universal
veil 5 seen as a volva at the stem
base. In Cortinanus the two veil types
can be thread-like and in others, e.qg.
Gomphidius, they are present as slimy
layers.
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1D Thomas Lassee & lens H. Petersen
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Princeton University Press, 2019
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Microscopical characters

Many species of agarics have cystidia
on the stem (caulocystidia), cap
surface (pileacystidia) or on the gills.
The gill cystidia are divided into those
in the hymenium (pleurocystidia) and
those on the edges (cheilocystidia).
The cystidia are very important in
species identification. It it adwvisable
to use a dissection microscope when
making preparations, to ensure that
the appropriate part of the gill is
studied.

Agarics have a huge range of
spore types: smooth, angular, to
spiny, thin- to thick- or double-
walled, with or without germ pore.
Some spores stain + blue with
Melzer's reagent (termed amyloid
or |+). When studying microscopical

characters always check for amyloidity

and surface ormaments (use oil
Immersion).

Relationships

The agarics constitute a "form group”
- an artifical assemblage. The biggest
monophyletic groups of agarics are
the Agaricales, the Russulales and
the Hymenochastales each of which
incude many species that are not
agarics, e.g. cortidoids, clavarioids,
puffballs and polypores.

OTHER SIMILAR FUMGL

- chantarelles do not have proper gills
but, instead, sinuose, branching veins

or wrinkles {page 46).

certain polypores have gill-like
hymenophares, but these structures
are normally very tough (page B24).
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Pleurotoids

The pleurotoid agarics are either fan-
or tongue-shaped and lack or have an
excentric to lateral stem. Some forms
are attached on the backside, with
the gills forming a radiating pattern.
Some have the gills reduced to veins
or wrinkles, or even to a = smooth
hymenophore. Species with a smooth
hymenophore and no stem are treated

under the cyphelloid fungi (page 1076).

Most species in this group are
decomposers and the majority grow
on wood, even though some are
also nematophagous. A few ocour
on herbaceous stems: Gloiocephala,
Campaneila, and some of the
Hohenbuehelia species, one species of
Lentinellus, one Clitopilus, several
Entoloma, some Deconica and a few
Crepidofus species.

Pleuratoid agarics have different
spore-gdeposit colours. The majority
are white- to cream-spored, but a
smaller group is rose- or brown-spored
and Pleurotus ostreatus has a greyish-
violet spore-deposit. The different
spore colours reflects the fact that the
species concerned have completely
different phylogenies. The spore colour
is used in the division of the groups in
the wheel.

Some species of pleurotoids are
remarkably tough, e.g. Panus and
Meofavolus and also older fruitbodies
of Lentinelius and Pleurotus. Others,
e.g. Schizophyfium, Hohenbuehelia
and Sarcomyxa, have gelatinous or
rubbary flesh.

OTHER SIMILAR PUNGI

- the cyphelloid fungi have small
fruitbadies without gills and no or
hardly any stem. They are typically
attached on the upperside of the
fruithady (page 1076).

= the ditocyboids have central stems,
but may recall pleurotoids (page 98).

Further Reapmis: 11, 65, 66, 156, 181,
203, 223, 224, 245, 295.

© Thomas Lassee & Jers H. Petersen
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https://www.fenf.be/ipadclub/agaricaceaemap/lentinellus-cochleatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lentinus-arcularius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/neolentinus-adhaerens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mycopan-scabripes.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/panus-conchatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phyllotopsis-nidulans.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pleuroflammula-tuberculosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pleurotus-calyptratus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/resupinatus-applicatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sarcomyxa-serotina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/schizophyllum-amplum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tapinella-atrotomentosa.pdf
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g8 clitocyboids

Leucopaxilius
5+ species
page 107

ditocyboids a3

Clitocybe-achtigen

Clitocyboids
Clitocyboid agarics have short to ) i | "
deeply decurrent gills. The cap is ) : : _ i | . _ “ 1 f Am pu llocl itocbe

umbonate, applanate or funnel-shaped
and the flesh is mostly obviously
fibrillose but not very tough. Some
species form small fruitbodies, but

Aphroditeola
Aspropaxillus

most are medium-sized to very large. | . N . A ' R . - % Ty o i 3 g = d Atra CtOSOfOCbe

Most ditocyboids have white to cream | ‘W b -, A ' L il - i "

spore-depasits, but in some species e | e\ e A W g ) ; 1 & : o Bonomces

belonging to the genera Clitocybe and ’ . ] R L ol - : :

Paralepista they are clay-pink. P D e o = . ol Cantharel-achtigen
Almost all dlitocybaoids are 1 species gills large; gills moderately \v‘ i . Wﬁ L Ca ntha re | I U|a

decomposers of litter or soil. Exceptions page 105 ] detachable = detachable large; gills pag:lem :

indude Ossicaulis and Omphalotus ;:E:ﬁ:mé oils detachabile & o gills Catathelasma

that are lignicolous. Hygrophoropsis aills e e =0 .e?::h:l:llr'm i clit b

and Aphroditeola may also grow on el <o diztinethy Itocybe

funnel-shaped,
1 species with
umibo

remnants of wood. Catathelasma yallowish cap
forms ectomycorrhiza with conifers.

The generic division of the

Clitopaxillus
Entoloma-achtigen

with a

clitocyboid agarics has gone through L ’ membranous dﬁ::::gm Omphaliaster - i
large changes, with many speces, il E HOhenbuehella

g ges, w Yy spedes, l;seudoamp-'rakn 1 —_——

at, g | .
prn-,logsly accepted in Leucopaxillus Psem‘ofz spec?:ilm i . " \ , ,g, be-achtlen
and Clitocybe, now being assigned to a page 103 R omphatina with 7 Ecl:;:-:ulate ! | &
number of new genera. i, amyloid r spores ; Hrohoro PSIS
| ahme SpOres
2 speces o . -
OITHER SIMILAR FUNGL, page 104 P = L wtharking < . " Infundibul ICY be
o 4 4 clitocyboids g, R # .

omphalinoids may look rather with grey- e F hyphal cords; s Fy Sl
similar, but are maostly more fragile brown colours gieljl?:n; uffl:gg::ﬂ L mastly in spring A ; - Le ista
and smaller. Same have a biotrophic applanate or funnel- £ b Leu cocbe
assosciation with mosses, etc., others . A ¥ flesh : :  sheped Cops. Spore: 8 O 3 whitish, smell - - ~ X
are decomposers (page 128) i B | meclnaly ! ? 3 depgls-l\::.ime "4 : fa"nms ies g - LeucoaXIllus

: H e 5 i Y- ’ i on ’ .

pleuratoids likewise have deeply H Q H ) 1 . -
decurrent gills but have excentric 1 ::gces, page 103 __ S . flesh " stem whitish j M yxomp halia
stems. Many of these (e.g. Neolentinus _ £ b 4 i Q'S;ﬁm' . Nothole pista
and Lentineifus) have distinctly tough i ; similar fungi & i .
flesh (page 60). & & e whitsh; ' W Omphaliaster
- entolomatoids may be shaped like Hohenbuehelia reddening B O h . i | . .
dlitocyboids, but have brownish-rose, T species with ceniral stem kY ¢ = B, a i A Omphalina-achtigen

T ! (see page e B . _, remaining
verrucose, striate or angular spores g ke tough or with E species with 4
(page 448). and small sweet B excentric to latersl white, cream to f:}::m; Om 9 h d |Otu S
- Paxilius and others are shaped like { e Ela";ﬂgz;,fm . ! \ i Ossicaulis
clitocyboids but have brownish spore- Cantharelluia *ui?u'ﬂi‘;ﬂf @ ; = 4 Ly = k- p lepist
deposits (page 756). ;;g":'i'gg : . o ] ! - . % aralepista
/ Wil p i % L 4 . H
Lmmenarus; 8, 9, 10, 27, 110, 156, 174, ot i . bi : Paxillus
181, 183, 340, 344. e e SR | it ot o - , Pleurotus-achtigen
brcnam ar | ¢ st Leucocybe &

black spores Singerocybe Pseud0C|It0Cbe

3 species, pages

1198120 Pseudolaccaria

Micro-drawings: Aphroditesia

spaores first, 1 species Q Q

followed on the pags 101 Pseudoclitopilus

inside by the Clitocybe & A

apsbela hitopaniius Pseudoomphalina
~ R 304 species

Approgimate species
: number applies to
deep and short decurrent gills temperate Europe

Rhizocybe
Singerocybe

page 121

roids & Pz
pages 448 & 756

pages 128 & 142


https://www.fenf.be/ipadclub/agaricaceaemap/ampulloclitocybe-clavipes.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/aphroditeola-olida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/aspropaxillus-giganteus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/atractosporocybe-inornata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/bonomyces-sinopicus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cantharellula-umbonata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/catathelasma-imperiale.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clitocybe-agrestis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hohenbuehelia-atrocoerulea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hygrophoropsis-aurantiaca.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/infundibulicybe-geotropa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lepista-irina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leucocybe-candicans.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leucopaxillus-cutefractus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/myxomphalia-maura.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/omphaliaster-asterosporus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/omphalotus-illudens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ossicaulis-lignatilis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/paralepista-flaccida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudoclitocybe-cyathiformis.pdf
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128 omphalinoids

Omphalinoids

The emphalinoid fungi are a loosely
defired form group of white-
spored agarics with relatively small,
mwsthy dry, somewhat fragile and
elegant fruitbodies and rather deeply
decurrent gills. Althaugh the name
suggests that all are umbilicate, this
is far fram the case. They can also
be convex, umbonate or applanate
without an umbilicus.

Some omphalinoid fungi are
bietrophic, either as lichenized with
algae or as parasites on Mosses
(left side of the wheel). Others are
decomposers (saprotrophs) of litter,
herbs ar wood (right side of the
wheel).

O"HEH SUMLAR FUMNGI.

= some hygrocyboids (Hygrocybe
and others) with decurrent gills look
distinctly ormphalinoid. Howewer, the
hygracybeid fungi have, in general,
very slender basidia (B-9 times as
long as wide) and live mostly as
biotrophs amangst phanerogams
(page 142).

- some mycenas with decurrent gills
are alse omphalinoid. Many mycenas
can be separataed by their amyloid
spores, but e.g. Phiceomana speirea
and related species and the genus
Hemimycena are inamyloid (page
176).

- the clitecybaids have predominantly
decurrent gills, but are mostly larger
and tougher than the emphalincids
(page 98).

- some species of entolomatoids also
look similar, but these have brownish
rase spare-deposits, and the spores
are ridged or angular (page 448).

Lirreranm: 156, 181, 262.

deeply decurrent gils
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1 speciss
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page 130
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omphalinoids 129

Micro-draswings:
spores and gil
Contumyces cystidia.

Approxmate species
number applies 1o
temperate Europe

oL
1 omphalinoed speces
page 184
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pankish-buff cap ol arnyloid, cystidia 10+ specees
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16 species
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Omphalina-achtigen

Arrhenia
Blasiphalia
Cantharellopsis
Chromosera
Chrysomphalina
Clitocybe-achtigen
Contumyces
Entoloma-achtigen
Gyroflaxus
Haasiella
Hodophilus
Hydropus
Lichenomphalia
Loreleia
Mycena-achtigen

Omphalina
Rickenella

Xeromphalina



https://www.fenf.be/ipadclub/agaricaceaemap/arrhenia-acerosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/contumyces-rosellus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/haasiella-venustissima.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hodophilus-atropunctus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydropus-marginellus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hygrophorus-unicolor.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/loreleia-marchantiae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/omphalina-demissa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rickenella-fibula.pdf
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142 hygrocyboids

Hygrocyboids

The hygrocyboid agarics (waxcaps and
others) are recagnized by their thick,
wan-like and mostly rather distant gills,
and many species have very vivid colours.
Microscopically, most hygrocyboids have
unusually leng and slender basidia,
typically 6-9 times as long as wide. The
spore-depasits are whitish amd the spares
smooth and inamyoid; as a general rule
cystidia are lacking.

Mot hygrocyboids are thought to
be biotrephic, with a poorly understood
symbiosis with herbs. Using DNA-analysis
technigues, living hyphae have been
detected inside tissues and seeds of
Flantago. Species of Hygrophorus
are also proven 1o be biotrotraphic,
but they form ectomycorrhiza with a
number of woody partners. One species
[Hyoropharus exiguus &) appears to be
assaciated with Tricholoma mycorrhiza,

Most hygrocyboid agancs have wery
demanding habitat requirements. They
are particularly sensitive to fertilizers
and mary favour habitats with a long
continuity. The hygrocyboids share
the same habitats and have similar
preferences to a number of davarioids,
entolomatcids and earthtongues; they
are all good indicators of sites of spedial
nature comservation value.

I miest of Europe the typical habitat
for hygracybaoids, except Hygrophorus
and Hodophilus, is old, unfertilized
grassland - a habitat that has declined
dramatically over the past 50 years. In
other parts of the world, the hygrocyboid
agarics are predominantly ta be found in
farests with long continuity. Species of
Hodophilus tend ta prefer thormy thickets
on cay sails.

OTHER SIALAR FLRGE:

- amphalindids may also have thick,
fleshy gills; mary are parasites on
mosses or are lichenized, but some are
saprotrophs (page 128).

= mycenoids generally have “typical®
gills and mest have cystidia and amyloid
spores. They are all believed 1o be
saprotrophs (page 176).

= entolomatoids may be colourful, but
have angular, pinkish spores (page 448).

Lirrenaros: 1, 2, 3, 43, 57, 156, 172,
178, 183.

& Thomas Laessas & Jens H. Petersen
Fungi of Temperate Eunope,
PrinCeton Unneraty Press, 2019
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hygrocyboids 143 )
Hygrocybe-achtigen

Micro-drawangs:
SpOfes.

s Camarophyllopsis
apphes b

temperzte Chromosera

Eurcgpe.

Cuphophyllus
Entoloma-achtigen
Gliophorus
Gloioxanthomyces
Hodophilus
Hygrocybe
Hygrophorus
Mycena-achtigen
Neohygrocybe
Omphalina-achtigen
Porpolomopsis

small to large,

greasy, mostly with
dull cobours and
+ decurrent gills

small, dry, with
dull colowrs and
short decurrent,
rather thin gills

small, greasy, with
dull celours and
decurment, thick,
rather destant gills

10+ species
page 164


https://www.fenf.be/ipadclub/agaricaceaemap/camarophyllopsis-schulzeri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cuphophyllus-colemannianus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gliophorus-europerplexus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hodophilus-atropunctus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hygrocybe-acutoconica.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hygrophorus-agathosmus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/porpolomopsis-calyptriformis.pdf

176 mycenoids mycenoids 177

Mycena-achtigen

Mycenoids ekannrens . dﬂ
Mycencids are small, rather fragile of  Mice-drawings . , Hogee cheiniii
somewhat tough agarics with white — 5Pores and gystidia. TN, page 187 J Mycena .
S — 150+ species Atheniella

spore-deposits. Most species have a Appreximate species
bell-shaped or convex cap, but may  count applies 1o d
become applanate or even somewhat  "EMperate Europe

4 5pecies
Atheniella and the like
lpa‘?e 192 4 speries

pages 193, 194

page 196

Delicatula

funnel-shaped with age. The gill Faod ia
attachrment comes in all farms, except .
completely free. Smell and surface : o~ Gamundia
features — dry versus slimy etc - are xez?mm H .

important characters. In the field it page 185 emimycena

is important 1o note whether the
fruitbodies have a distinctive odaour,

Hydropus

devairry frisen cap cuticle

itate Shular and .

e.g. radish-like, like indaform or E;'.:',m,a E;yli;:r: w’,ﬂ'::.fg:ls : yg rocy be-achtlen
nitrous, and whether parts of the . with with thick I I greyish 1o - 4 . .
"rIL.l'.I:;Jadgr m;:lln'l','. i i:r\lg:":a:':ﬂvth g siimie coel n";rlr-'\a@*:-r TR c.rang;::l:ﬁe. : s G- Marasmi US'aCht|en

s R a quickly i ANNE | coloured;

The myfen@d ungi often have ooy, dsappeanng I Gty M cena
smaath, amyloid spores. Many species bqu?mh- ved e e iycena
have characteristic cystidia in the crange with dﬁ@‘ . Mycenella
hymenium or in other places. Hydropus Mrﬁ' "'a,';EI‘* | .y - .

The mycenoid fungi are mainly Fsperis daciaent * + fg" : X " Omhallna—achtlen

a5 large; §
'&f‘o smellofadish AN /) Phloeomana

- Resinomycena

cooured N N ' Roridomyces

gill edge o )00 )
Xeromphalina

decomposers and often occur on heaf .
i [ o cap haury or

or needle debris, on dead wood or on A Tnnatshy fibeilase

{cuticle a rectocutls

or a trichoderm)

the bark of living trees. A few species F i,
(e.q. Mycena galopus, page 205 ) may W 5
form mycarrhiza-like associations with
ericaceous plants.
Mycerna is the most speciose I

cap shimy or mnnately

Fayadia fibrillose (cuticle
rmycenoid genus in temperate Europe, 3 arecies a rectocutis);
and the next is Hemimycena. The page 181 stem = smooth :;t:
; ¥
latter has inamyloid spores and the Mot

fruitbodi S e i shaped frultbodes .-';
ru..badues arg srr.all.cr very small and T C_ !,__j; andwiihe spares -
whitish; some are without gills and ﬁnr:llnﬁe {atida s =N : :
fiorm a link 1o the cyphelloid fungi a rectocutls); - i “E":
£ ’ . o F il
(page 1076). stem + smoath \ ] basal disc
Orthes '_-wu.au '-.UI'JL.I. Gamundia ” 3 *
= omphalincids and hygrocyboids 1 species - cap quticle a e \. 7 bhuish codours o
i i . page 180 hymienidesm, surface similar 5 | F on living bark
-;_um_* decurrent gills may book rather o - IF ] e it e :.I J ing bar
similar (pages 128 & 142). ’ ' stem + downy groups bl
- collybioids and marasmioids may Q very small,
also look similar, but these are mastly ‘ pale or grey
son?m-.:ha: 19ugher ar can re'u!\-e after ) Liough  fragile, mestly Lo
desiccation (pages 274 & 302). with thick, was- oo with
s ? Mycenella ilke il decumert gils
= similar entolomatoids have rose- dspecies k. S O remaining
coloured spore-deposits (page 448). page 178 desiceation | ot desiceation greyish
~ similar Panasolus spacies have tolerart Tolerant [ra::g;:

blackish spore-deposits (page 554).

= similar little brown mushraoms
(LERAS) have grey-brown to red-brown
spore-deposits (page 616).
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206, 272, 273,

. ’1: B+ 15
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https://www.fenf.be/ipadclub/agaricaceaemap/atheniella-adonis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/delicatula-integrella.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fayodia-anthracobia.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gamundia-striatula.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hemimycena-angustispora.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydropus-marginellus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydropus-marginellus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mycena-abramsii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mycenella-bryophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phloeomana-alba.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/resinomycena-saccharifera.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/roridomyces-roridus.pdf

226 tricholomatoids

Tricholomatoids

Thee tricholomatoid fungi are rather
fleshy agarics with £ solid stems,

= emarginate gills and whitish

of, rarely, brownish-rase spore-
deposits. The genera Tacholoma and
Catathelasma form ectomycorrhiza,
while species of Squamanita are
parasites on other agarics. The
remaining genera are decomposers
(saprotrophs), although Armillana may
kill trees and bushes before degrading
the wood (necrotrophs).

The trichalomataid fungi have
rather few reliable dnaracters for
separating the genera. Besides the
spore morphology and the presense of
veils, identification very much depends
upan experience and gut feeling. It is,
for example, relatively straightforsard
fior an experienced field mypcologist to
recognize the elegant melanoleucas
as such, but it is very difficult to
put into words the macrascopical
differences between a Melanaleuca
and a Lyophyllum.

OTHER smiLas Fusct:

- the large, broswn hygrocyboids in
the genus Neohpgrocybe are rather
simnilar but have thick, wax-like gills
(page 160).

= collybioids may book wery similar,
but are mastly mare fragile with
hollows stems, and typically have
narrawdy adnate gills (page 274).

- species of Entalama with roboust
fruitbodies are very similar, but have
pinkish, angular spores {page 478).
= Hebaloma and Cartinanus may
hawe the same stature, but brown
spores (pages 680 & 690).

FuntHer reaning: 28, 64, 88, 111,
156, 157, 181, 183, 285, 342, 343,
345.

types of H
emarginate gils !
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Tricholoma-achtigen
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species number
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temperate Europe.

Preudotricholoma
1 species, page 253

brossnish-rose spore-

'}q + ViNACEOLE- cap -:.nuclle elegant
i b 4 womete . . .
i o pog G e R e S L i Cortinarius-achtigen
Ip!!-!j-g I sonl farnarenis with caulo-  flocoose; smsll 1 species
Pﬂ?:':ie‘; fﬁ&ciﬂm "",f;'?f,’a"?iﬁ,’}" """ R edzdad %ag:lﬁg:;ce: page 25 Derm—oloma
i & el ; Desarmillaria
fibres; .l il .
farinaceows " e Entoloma-achtigen
- + fibres;
R A Q) fnaceus Floccularia Floccularia
: X 2 2 M .
e aebieis % cap margin ge 252 Gerardtia
-.__.' 3 o sirigose-hairy; .
Msgeoulybisy W smell soap-tike Hebeloma-achtigen
e el 7 " " Hygrocybe-achtigen
= w:&gm-':'xs - AP  SqQUArTose X
hyphal cords; s 5 from remnants ngg
on hardweod S i C"')'-;_ Al -
T I,.-"J n'—"«ﬁ'"??ﬁ'ﬁo e ":E Leucocortinarius
+ ; e ratiu 5 2 . .
cap scaly, gills -\‘\_--—- e arge, fleshy frutbodies e --_M ﬁ‘:.fhj."gﬁl';ﬂn S Le nt|n u Ia
Trichalomapsis yellow; : Fa with + emarginate - i : S
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7 species, page 228 page 160 page 274 page 470 pages GB0 & 590
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https://www.fenf.be/ipadclub/agaricaceaemap/dactylosporina-kuehneri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hypsizygus-ulmarius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lentinula-edodes.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lepista-irina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lyophyllum-caerulescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/megacollybia-platyphylla.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/melanoleuca-atripes.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pogonoloma-spinulosum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudoporpoloma-pes-caprae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudotricholoma-metapodium.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhodotus-palmatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/squamanita-contortipes.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tricholoma-acerbum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tricholomella-constricta.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tricholomopsis-decora.pdf

() ]

274 collybioids

collybioids 275

Collybia-achtigen

Collybioids % Exnguel

The collybioids are characterized by M-cro—:-ran-ngs. b e i

b Spodes, ToRowWed On o R 32

COnvEx of umbonate 1o applanate. silky- the Irside by cystidia LB 4 g 3 Ast h

fibrillose, greasy, hairy o slimy caps, Chl. = chlamydespores | ol steropnora
adnexed to broadly adnate gills and T = dead. Tephrocybe 5. species | S50+ species Baeospora

white spore-deposits. Rhodocoliybia Approximate species ‘:gp:g';; page 287 § 4 page 290 b5aeosp

has a pale grey-rose depaosit and count applies 1o é CaIIistosorium
Macrecystidia may have a £ browsn Iemperate Europe N

deposit. Mest species are moderataly Sagaranella Rhadeeallybia Cl ItOCYbU F

5+ speces, page 296

tough. The spares are, with a few 4 gpacies stem C ” b
exceptions, inert to iodine. page 15?@ 1ﬂ°'=¢°59- ﬁ“:;g‘;‘:; S AW Lollybla
§ 4 i BSOS i ' th o
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number of species have long, rocting farinaceats; el rarlaly cracting: : . Entoloma-achtigen
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i B - ot \ o, I L
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5 " C aied an
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may look very similar. However, thay = B spacies i I+~ —= A narmoty to broadly cap pruinose; 1 species .
mostly have campanulate-umbanate page 182 “ adnate glls and, from roas page 298 Mucidula
caps, tend to be more fragile, and most o mastty, whitlh .
species have amyloid spores (page 176). 3 gt ich i gli'sdfs:ant. Mycena-ac htl en
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is typically darker with a pale apex. They 5 f ) ; ather
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H " 1 species
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https://www.fenf.be/ipadclub/agaricaceaemap/asterophora-lycoperdoides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/baeospora-myosura.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/callistosporium-luteo-olivaceum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/collybia-cirrhata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/dendrocollybia-racemosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/flammulina-elastica.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gymnopus-androsaceus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydropus-marginellus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hymenopellis-radicata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/laccaria-amethystina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lyophyllum-caerulescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/macrocystidia-cucumis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mucidula-mucida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/myochromella-boudieri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudobaeospora-albidula.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhodocollybia-butyracea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/strobilurus-esculentus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tephrocybe-ambustum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xerula-pudens.pdf
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Marasmioids

The marasmioid fungi have applanate  very difficult 1o distinguish fram - marasmiaid species without stem or
o convex, rather tough caps and the collybioids, especially the genus with excentric stems are to be found
highly variable gill attachments, Gymnapus (pages 290 & 306). amongst the pleurotoids (page 60).

including a cellarium around the stem  Likewise, Xeromphalina (page 185)

(page 312). The stems are mostly dark, creates a bridge between marasmioids  Furtser ssaome: 13, 156, 181, 202.

except for the apex, and some species  and mycenoids.

have strang adours. The fruitbodies

revive after desiceation. Microscopically Otves seiLan runG:

many species have cystidia with finger- - collybioids usually have adnexed gills

like pratuberances. and the sterns are maostly not darker
The marasmioid fungi can be than the caps (page 274).

adresed, narrowly adnate, broadly
adnate and decurrent gl

Marasmius &
Cryplomarasmius
20+ speces
page 308

GYmMABPLS [.p
30+ species
page 306

odourless; gils
smedl of garlic, + decument;

on wood, herbe on leaves o7 | adourkess;

ar leaves Frendum  gils acdnexed to P

Sl 1 adnale o and cem

stnigase-felty;

same with
cabtiage-bke Glofecephala
i, smellsgils + page 66
., adndte
. gils
b adnexed oF
: oo 1 a

", colarium around
=, ihe stem
".
. Stemn BRCENNC,
X + reduced;
gills mostly
! N meduced

7.3

% yelow-orange
4 wath basal felr;
i gils decurrent
."-, {'.;-- i o2 1

v b e — ] o
marasmickds k S ?I:UL—“-':
have adresed, adnate e

10 CaCurrent gilis oF are
collariate and most are H with reduced

relatively dark-stemmed. ¢ siem father smiar, but Micro-drawings:
They aretoughand 7 rg:;uj_:;[a.;nni spodes éu!efﬁ%bst,
tolerate desiceation ather then cystidka.
; " similar fungi
B i ; SpECies numbers
L Chastocalathus eollybioids apples to tempe-
see the pleurotolds, page 60 page 274 rate ELfpe.

Myeetinis is recognized by the smell
of stale garlic ar ald rubber-bands.

Mycetinis alllaceus & a large, tough,
strongly garlic-smelling marasmioid
with a very dark, finely felty-downy,
stiff stern. The gills are pale and
rather distant. The spores measurne
7.5-11 = 6-8um. Almeost exclusively
on trunks and buried tedgs of Fagus.
Mycetinis querceus v & browner
and occurs directly on leaf-litter.
Mycetinis aliaceus var. subtilis & is a
rather common dwarf form with a
pale, marginally striate cap.
Widespread and very comman in
parts of temperate Europe, rare of
absent from others, May=lanuary.

Mycetinis querceus is a strangly
garlic-smelling, large, pale marasmioid,
the stem becomes felty towards

the base. The spores measure

7=10 x 4=5 pm. Occurs mastly on
Quercus leaf-litter late in the season
[often Q. rubra), but ako on Fagus
leaf-litter.

Mycetinis allaceus & has darker
stems, grows on wood and, in
comparison to M. querceus, has
cheilocystidia. Mycetinis scorodonius =
has a reddish, smooth stem. Similar
species of Gymnopus (pages 290 &
306) are either adourless or have a
cabbage-like smell.

Widespread, but mastly rather
uncemmaorn, mainly October-lanuary

Mycetinis scorodonius is a medium-
sized marasmioid with a shiny, reddish
stem, pale cap and a strong garlic
smll. Spores 7=10 x 3=5 pm. Occurs
in open, dry places, e.g. in dunes,
and can be found on e.g. stems of
Artermisia campestris and similar
coarse herbs, but occasionally alse on
wood, e.g. in Springa hedgerows.
Crinipelis scabellus =t aceurs in
the same habitats but has projecting
hairs on the stem and is cdourless.
Marasmius oneades B> is less red and
has a different smell. Other AMpcetinis
species have + felty stems, are larger
and more bound to woodland.
Widespread and rather commaon;
mainly July-November.

marasmioids with a garlic smell 303

Marasmius-achtigen

Chaetocalathus
Collybia-achtigen
Crinipellis
Cryptomarasmius
Gloiocephala

Gymnopus
Marasmiellus

Marasmius
Mycetinis
Rhizomarasmius
Xeromphalina



https://www.fenf.be/ipadclub/agaricaceaemap/crinipellis-scabella.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cryptomarasmius-minutus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gloiocephala-menieri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gymnopus-androsaceus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/marasmiellus-candidus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/marasmius-epodius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mycetinis-alliaceus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhizomarasmius-setosus.pdf
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Cystoderma and the like

This group is characterized by the
granulose surface of the cap and
stem that constitutes remnants of

a universal veil. In some species a
ring or ringzone is present on the
stern. The gills are adnexed, adnate
or emarginate and the spore-deposit
is either whitish or brownish-yellow.
The spores are amyloid or inamyloid

very laroe;

smedks of cyarede;
Spore-deposit

birowsritehe- el

4 Cystoderma and the like "
{  hawea grany universal y
wel, winch (s left a5 @ i
coating and a ring zane.
' Decomposersonsollor [
% ranely decayed wood - Similar fungi

k i
. i

Phaeolepiata
1 Specees 315

whatish, yellowish /
1o = Brown;
SPOres amylosd
“, .
' whiteh, =
brgvesm i sh-red
9 to orange-red;

and smooth. The flesh may contain
asexual spores. Some species have
Fymenial cystidia.

Omnn SMILAR FUMGL.
= the lepiotoids have completely free
gills {page 320).

¥
Left: young caps. Right: expanded caps

Furmn peanmes: 156, 181, 324, with remnants of ved at the margin

adnexed to broadly adnate of
emarginate gils

% spores inamylold
Y

hicro-drawings:
SpOnes.

APRrOSTATE SPECEs
numiter applies 1o
temperate ELope.

with free gills
lepiotoids, page 320

Phaeolepiota aurea is a large,
fleshy, completely dry, crange-
yellow agaric with a large, flaring

to hanging ring, the upperside of
which is + coloured by the brownish-
yellow spores. The entire fruitbody is
mealy=-grairy. The gills are adnexed.
The adour may be somewhat like
cyanide or bitter almaonds. The spores
are fusiferm, smooth, and measure
11-12 % 4.5-5. 5 pm. Occurs on rich,
often disturbed, sails, 2.q. in fertilized
lawms of stands of nettles, typically in
troops and fairy rings.

Could possibly be confused with
the £ fibrillose Gymnopilus spectabilis
(page B02) but that species has
ornamented spores and grows on
wood. It may also recall an enlarged
Cystoderma Bt or Cystodermella Bt
but the spore-deposit colour is
distinctive. In lapan it is parasitized by
a species of Sguamanita (page 228),
which may reflect its close relationship
with Cystaderma, a commaon host for
this parasitic genus of agarics.

Widespread and locally common,
mre of less absent from the boreal
2one; mainly September-November.

Phasolepiota 1%

Cystoderma-achtigen

Cystoderma
Cystodermella
Lepiota-achtigen
Phaeolepiota



https://www.fenf.be/ipadclub/agaricaceaemap/cystoderma-amianthinum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeolepiota-aurea.pdf

320 lepiotoids

Lepiotoids

The lepiotoids have whitish ar greenish
spore-deposits and free gills but the
universal veil is less membranous in
comparison to the amanitoids, p. 352.
In some species the universal veil is
powdery or granulose, sometimes

in the form of small spines. Often
have complex, muff-like rings formed
by parts of both the universal and

the partial veil. The spores are often
dextrinoid.

The lepiotoids are decompasers
and are mostly feund on black, mull
soils, eq. in damp, rich woodlands,
along road-sides with Urtica, in scrub
and gardens, and on old compost.
Some species of Macrolepiota,
Chiorophylium and Lepiota also grow
in open dry grasslands, including
dunes.

The smaller lepiotoids apparently
need a specific climatic scenario in
prder to produce fruitbodies, and
years may pass without significant
fruiting. When this does happens it is
often aver in a week or two.

GIHEH SBALAR FUMNMGI

- the amanitoids are similar but have a
membranous universal veil (page 352).
- limacelia and Chamaemyces may
look similar but have a greasy/slimy
cap surface (page 348).

- Cystoderma and others have
adnexed to emarginate gills (page
314).

- Flocoularia has adnexed to
emarginate gills (page 252).

- Agaricus {page 500) has black
spores. Young fruitbodies of e.g. A.
sphvicala, with immature spores, can
be recognized by the sweet marzipan
smells. Reddning species may recall
speces of Chiorophylium, but these
have more complex rings.

FurtHer Reannc: B85, 156, 183, 226,
332

free gl

lepiotoids 321

Lepiota-achtigen

Leucocagaricus
Echinoderma 20+ spedies
D e page 337

page 334

= j Agaricus-achtigen
L , ® e 3 Amaniet-achtigen
Ty, B Chlorophyllum
Cystoderma-achtigen
Cystolepiota
Echinoderma

Lepiota
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fleshoed; with ring, maostly
with = phcate mangin
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sized; mastly with
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like rimg
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3 % ~ g-l;.aarn:ns?st?eg ?:s”: \-"\_ medum-sized :::-Iarge;.“ MacrOIeiOta
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Melanophyllum
Tricholoma-achtigen

Lo hpalire comer
Q i o spore colous g
+ o g
Idextnroid) "

i Lt ",
i : e L
i - W
i # 5 '-.
§ I b

lepiotabds

Cystolepiota i
11 species, page 324 small and
powdery, withowut
d weell-defined ring

have free gils with whitish b (dexiniroid),

e o greentsh spore-deposits, | i Wick-walled, with 2 germ
(dextrinid) i i and non-membranows i pore with a fyaline cover
| 3 universal veds I3 i
H LY ; I
| : f | Q

"'\_ athar - (destringidl, Shick-

5 walled, with an unoovered
similar fungi erm pore A
L -
small and

powidery, without .
-

well-defined ring;
gils red or green .-"\. __,,"

medumr-sized to large;
wiith well-defired,
muff-like, looss,
ireastly caulke nng

2 species, page 322

spore-gepasit white; spore-deposit white;
gills adnexed to ol free
eMmarpnate
surfage surface with memnBranous
granuiose oveasyslimy

unwersal vesl

5 species
page 341

Mcro-drawings:
Spes
Appiosemate species

nurmber applies 1
temperate Eurape

Cystoderma and the like
page 314



https://www.fenf.be/ipadclub/agaricaceaemap/chlorophyllum-brunneum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cystolepiota-adulterina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/echinoderma-asperum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lepiota-apatelia.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leucocoprinus-birnbaumii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leucoagaricus-americanus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/macrolepiota-excoriata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/melanophyllum-eyrei.pdf

348 Chamaemyces and Limacella

Chamaemyces and Limacella

These genera are characterized by +
free gilks, white spore-deposits and the
absence of a membranous universal
veil, although some species may

have a slimy universal veil. They have
membranaus or thread-like partial veils
left as a ring or fing 2one on the stem.

and forests. Most, perhaps all, species

are associated with calcareous soils.
Chamaemyces is chosely related

to the lepictoids (page 320), while

Limacella is relatively close 1o the

amanitoids (page 352).

membranous universal veil seen as
a volva, and a brownish-rose spare-
deposit (page 487).

= the lepiotoids have free gills and
powdered, plicate, scaly or cracking,
dry, cap surfaces (page 320).

Chamaemyces 349

Chamaemyces
Limacella

Chameomyces

Limacella
Lepiota-achtigen

(OTHER SMILAR FUNGIL Furmhes reaoima: 90, 156, 181.

= the amanitoids have £ free gills and a

The cap surfaces are smooth, do not
crack, and are mostly greasy to slimy.

Chamaemyres and Limacella are
decompasers, which ecour mostly in

exceptionally mull-rich habitats in scrub

cap greasy 1o dry;
sterm below the
ring-20ne with
el |- browm
drops, spores
smooth

.l'. |44~
(dextrmnoid)

Limacella ard
T
have free olls, whie
spore-deposis and
smooth, mostly greasy
o slimy Caps

ather
_J-" sirmilar furg

membranous universal veil that covers
the greasy cap (page 352).
- vahvariellas have free gills, a

cap shimy to greasy;

stern below the ring
2o dry o slimy;
spoves smeoth o
finaly vermicose

page 487

hicro-drawangs:
spofes outenmast,
then cystidia

AproOGmate Spedies
nurmber applies to
temperate Eunape.

B species
page 350
without
membanous
unkversal vell; o
with powdery or 3
with aracking cap et
mefmbranous [ X

universal vedl

-

lepiotaids
page 320

Thiom & Larsas

‘IJ_J mm

Chamaemyces fracidus recalls
something between an Amanita and
a Limaceila, but it is easily recognized
by the grainy-scaly covering below
the ring-zone and by the wet,
mostly guttulate, convex, pake buff
cap, which may have remnants

of a veil at the margin. The stem

is also = covered in yellow-brown
drops. The whitish gills are free to
almost free. The odour is strong,
gas-like or sour. Has clavate cheilo-
and pleurocystidia. The spores are
smooth, inert to iedine, measure
4.5-5.5 x 2.5-4 pm, and lack a germ
pore. Oceurs on calcareous soils in
deciduous forests (typically Fagus),
mostly in sites with numerous other
rare species of fungi.

This species also goes by the
name Lepiotella irrorata. It may recall
Echinoderma hystrix (page 335), but
that species has pyramidal, brown
scales on the cap. Farther south a
darker type, Chamaemyces fracidus f.
pseudacastanea, can be found.

Rather rare and local, absent from
the boreal 2one; mainly July-October.

Marim Eft



https://www.fenf.be/ipadclub/agaricaceaemap/chamaemyces-fracidus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/limacella-delicata.pdf
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Amanitoids

The amanitoids are recognized by free,
or more rarely, adnexed gills, whitish
or somewhat greenish spore-deposits
and, almost always, a membranous
universal veil (velum), which, at
maturity, may be seen as a volva at
the base of the stem andfor as loose
patches on the cap. The spores may be
amyloid ar inamyloid.

Mozt of the amanitoids form
ectomycorrhiza and are, therefore,
usually found in forests and parks. The

with a partal ved

that mostly i keft &
a ring on the stem
(mastly central to

southern Euope)

amanitodds ¥
have free or adnexed ;
oills and a membranous
unversal veil

with a partial ved
that mostly & left as
St aring on the stem

genus Saproamanita is saprotrophic.
Amanita is a species-rich genus

that includes some of the most
notorious poisonous mushrooms, not
least the ringless species (Amanita
sect. Vaginatae) which form a very
confusing group where specific
identification can be difficult.

GIHHI SIMILAR FUNGI.
= the lepiotaids have either a powdery
universal veil, or it is absent (page 320).

wathault partal
weil or ring

¥ Limaceila
page 348

an ;Hﬁ

volvariellas
page 486

1 Chamaermces/

= limacelloids are rather similar, but
have a dimy universal veil (page 348).
= yolvariellas are separated by their
brownish-rose spores (page 486).

Furmhes reapins: 149 156, 183, 218,
263, 281.

universal vell e’ "/.\\.
partial ves -»“'f

free to adnexed gills

;
&5
e

S

e

amanitas
withaut a ring

(sect. Weginatae]
20+ spedies, page 365

Saproamanita 353

Amanita-achtigen

Amanieten

Chamaemyces

Lepiota-achtigen
Saproamanita

Volvariella

Saproamanita are decomposing
Amanita-like agarics. They usually
occur in open land and mostly form
fairy rings.

Saproamanita vittadinii is a
magnificent, + white to pale buff
amanitoid with highly projecting
scales om the cap and stem. The
stem also has white to pale buff
belts along almost its entire length;
it lacks a bulb but does have have a
camplex ring. The gills are tinted buff
or green. The spores are ellipsoid,
amyloid and measure {9-)10-13
{=15) = (6.5-)7.5-10(=11)prn. Occurs
in fairy rings without connections to
mipcarrhizal trees or scrub.

The mycarrhizal Amanita
sofitaria B 5 very similar, but has
echinulate scales on the lower part of
the stem.

Mainly a southern species
but reaches as far north as the
Metherands and central England,
auturmn.

D Thaimas Lassoe & lens H. Petersen
Fungl of Temperate Europe,
Princeton Unse



https://www.fenf.be/ipadclub/agaricaceaemap/amanita-battarrae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/chamaemyces-fracidus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/volvariella-bombycina.pdf
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372 russulas

Russula il e N\ mild, pale-spored russulas " o Russula-achti gen
Russida & a genus of fleshy aganics WD i

with fragile flesh, and spores that have
amyloid ormaments. The spore-deposit is
white to orange-yellow.

A difficult genus. Ameong the mest & .
imporant macrascopical characters L ﬁ*-_
are the cap colour, the colour of the -
spore-deposit, the taste and the smell.
Howewver, the cap colours can be vanable,
since the pigments are water-soluble and
easily washes out. The spore colour must

Russula

jade-russulas -
= subgen. Heteropiylias
page 382

taste mild; taste mald
be judged by obtainimg a thick spore- i cap with brown, 1o moderately acrid; with
deposit. The taste is fairly constant; some & Gey-RnE, gryish.or yelowssh to reddsh colours

grenish oolours

species are burning hot like streng chilli
but for the milder species it is necessary
to chew on a suitably large sample for
some time. There exist also truffle-like
species of Russula (see page 1266).

Russulas form ectomycorrhiza. Some
species may grow with many different
tree species, while others are £ limited to
partners of certain genera. It & therefore
important to note which ectomycorrhizal
trees and bushes are present in the
wvicinity of a fruiting Russula. Mild-tasting
russulas are considered edible but anly a
few are really choice edibles.

AN
f "

fetid russulas -
subgen. ingratae,
page 379

10 honey-yelow,
margen sulcate-striale;

smell mostly unpleasant

A _-.h.‘-l.-"\\“ ﬂl:".u':?[:.l-,-eacud
\,,\
',
) o5
\ P X
b e g
/ "
- / "|_
russuilas __# |

s { taste mikd; smell of
ane '19'“9";‘“ — - ffish;, sterm browning
without Ml E—— (e it S0,

(OTHER SIMLAR FUNG

- lactarioids have a similar fragile flesh B gy
: cap greyish 1o YElUow
and spores with similar ornaments, but PRNEVET | ' B 1
¥ brcsamish; %'ﬂtﬂ
the flesh exudes a white or caloured latex flesh reddening \ p-russulas
when cut (page 414). or blackening \Y subgen. Aemmpelnas
= Paxilius and Gomphidius can have -p“‘ T N e
fragile flesh, but the spores are brown to "%1 d
g AR a taste mil
black (pages 596 & 758). i“...w\"‘ 1o maderately acrid
Furmes reaoiwa: 76, 92, 151, 156, 165,
191, 228 276, 287, 288 rssuila . T4z
subgen. Compacias cap whitish, + funnel- 3 e
page 376 | i shaped; flesh not -
reddening r ol
N of ackening & ;
3 taste e
\' gf g distinctly acrid
£
H

Spore types (ormament stained with soding reagents)

column A with isclated Warts of spines. e

columin B with somewhat connected warts or spanes. nel-russulas

cobuwmn C with reticulum §C1-C2) oF crests (C3). = subgen. Ladankoes
page 374

d, dark-spored russulas
page 408



https://www.fenf.be/ipadclub/agaricaceaemap/russula-acrifolia.pdf

M4 lactarioids

Lactarioids

The genera Lactarius and Lactifluus ane
recognized by their fleshy fruitbodies
with milk. They have the same fragile
flesh as the genus Russula, and similar fouy lactaril
spores with a very amyloid ormament page 428
of spines, reticulae or crests. Most
species also have large cystidia on the
gills. Some are mild-tasting but many
are wery acrid.

The maost important characters for
species identification are the colour
and stain of the milk, surface texture
of the cap fincluding the degree of
sliminess), overall colowr, taste and
mycorrhizal partrer.

All lactaricids are mycorrhizal with
trees and shrubs or, in the alpine zane,
with e.g. Dryas and Salix herbacaa.

The lactarioids are very closaly
related 1o Ausswla, and in the
rapics the genera are less easy 1o
differentiate.

With the exception of Lactarius
helvus, which smelks like curry and is %

sticky lactarii
page 420

' rargen smooth;
i cap mastly pale,
grey-brown or

slightly toxic, all mild-tasting European gg:::;:m
lactarioids are edible. However, the s i;m

acrid lactarioids are texic and some
contain strong mutagens.

ap = felty, whitish;
nuthody |arge and
ey

OrHer amLas FLrGl: feecy lactifluii
- some Mycena species have milk,
but the stems are le<s than 2 mm
wide (page 203).

= in the subtropics/tropics other
agarics, e.q. Lactocollybia i,

may have latex.

Fustrer reasine: 92, 105, 152, 156,
165, 228, 327.

argin smaath;
cap mastly pale,
browam oF Mac;

lactarioids 415

fishy lasctifluii \\
(Lactifs ppd f
page 416

Mo, 3, Lactarius-
achtigen

i
&
/_'_:_-_-:.';.‘ 5 i 5 A A
b E . e Lactarius
m sl : Lactifluus
\ iy |
""" f x . g yellow-staining lactarii
_— page 437
fleshy, with very T L e ? -
ample and sticky oy 2 i ""5_-.3:’
milk, and fishy -_— -
amell b -
milk and fiesh

greyish-violet on R

milk at fust white
bt quscicly el o
o the gl flesh

have fleshy fruithodies
with milk (latex) and
spores with an amylold
ormament

pink-staining lactarii
page 440

mrillk at first white,
later rose or only
o the gill flesh

malk: rathes sparse,
orange from the F
start o

with smell af oy
of stock cubes


https://www.fenf.be/ipadclub/agaricaceaemap/lactarius-acerrimus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lactifluus-bertillonii.pdf

448 entolomatoids

Entolomatoids

This group includes the genus Enfoloma
in a broad sense and the dosely related
genera Clitopius, Clitapdlapsis, Citocela,
Rhodophana and Rhadocybe. They are
characterized by adnexed-adnate, emar-
ginate to decurrent gills and + brownish-
rose spore-depaosits. The spores ane
either verrucose, striate-ridged or three-
dimentionally angular (faceted). An
impaortant character of entolomatoids is

Micro-drawdngs:
spores and cystidia.
oy. = Cystdia.

Approximate speces
count apphes to
ternperate Eurepe.

floccose-felty, @

bhue entolomas 1§

with clamgs
page 457

aimphalinoed
whether the pigment in the cap cutiche entoksmas
is incrusted or intracellular. Species with it i page 455 o
excentric or lateral stems are treated L g“ ?;i"; cap blulsh; CfP
& A L CENre £ SCaly]

under the pleuratoid fungi (page B8). page 454 scap,i felly: s e

Some species apparently have a ZEEM:M‘:L stem mostly sroath t?i;neec:?ﬂ-'é
parasite-like association with plants ﬁ;ﬂié ;:if:g + scaly ksh i
in the Rosaceas, while ather species slender, with s cap centre + -

i smooih stem ”"y( . = smiaoth entolomas

around Entodoma rhodopalivm are S Ly page 459

mycorrhizal. The ecology of many
species s still not known.

All genera belong in the same family,
the Enfolomataceae.

gils

fleshy-robust, with
fibrillose stem and
decurrent gills

CHHER SMILAR FUNGE

Chtopilus
- Bluteus, Volvariela & Volwopluteus 10+ species (g g'&fﬁ'ﬂéﬁst
have the same spare colour but free gills peoeata farinaceous

[page 486). smell
- snmme species of Lepista have
brenwnish-rose spores and tricholomatoid
gills decumeant

fruitbodies. They are recognized by

their minutely warty spores and a
characterstic sweetich smell (page 249).
- some clitocyboids and the omphalinoid
Arrhenia discorosea have + brownish-
rose, smooth spores pages 98 & 138). %
= the large collybioids in the genus
Rhedacolivbia have somewhat brownish

gills decurrent; 2 . -
cap + oracking b

-fose, smooth spores (page 296). il
emarginate
ar shart,
Furreer seapmc: 45, B, 156, 158, 181, decurent
]?2,204,223,224,335, 336, 337, Rhodocybe - A
338 ; B+ SpEcEs stem
M page 451 excentaie,

lateral or
missing

adnexad, emanganate
and decurrent gills

Lepista
page 243

page B8

entalomatoids 443

floccose-scaly blue
entolomas,

W wathout damps

page 459

floccose-scaly,
pink or greensh
entolomas
page 454

floccose-scaly,
browensh
entolomas

%, page 466

small with =
smionth,
. Qreasyor
~, shiny cap

.i“‘l xy \
A halry,

.;’

< cap whitish,
entalomatoids + hairy pa e wihitish enfolomas
and others page 475
have + brownesh- 3
rose spore-deposits |
and verrucose, striate- i
1 4 E small; \
ndiged of angular . H cap and b
by Spodes ..-"' ™ i sterm
b & y o i fibrillose-
S i hairy
s f
o
& ’9:.-" rather large, cap
4 I‘I’“':' I with devergang
ey fibwres; with wnusual
“";n bf::;"s:;:‘:ﬁ LR fibrous o hairy, greenish
PofE-Cepos P 10 brown entalomas
" rather large, with prage:tic
gills smoath, dry o =
emarginate Qreasy Caps
ok gllis
narrowly - decurrent
adnate

trichalomatoid,
fiorlinse-hairy
entolomas

O 0

Clitocybe & trchalamatoed, ) : & Thamas Lesoe & lans H. Petersen
Rhodocollybia  Arhenia Pluteus and athers smoath entolomas = Funagi of Temperate Euroge
page 296 p 121&138 page 485 page 432 PrinCetan Unsersity Press, 2013

Entoloma-achtigen

Arrhenia
Clitocella
Clitocybe
Clitopilopsis
Clitopilus
Entoloma
Lepista
Pleurotus-achtigen
Pluteus-achtigen
Rhodocollybia
Rhodocybe



https://www.fenf.be/ipadclub/agaricaceaemap/arrhenia-acerosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clitocella-popinalis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clitocybe-agrestis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clitopilus-caelatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/entoloma-acidophilum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lepista-irina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhodocollybia-butyracea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhodocybe-parilis.pdf

plutecids /
. Pluteus-achtigen

Pluteoids

Liteus
Volvopluteus

Volvariella
Pluteus

plurted wit ar caps
page 498



https://www.fenf.be/ipadclub/agaricaceaemap/volvopluteus-gloiocephalus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/volvariella-bombycina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pluteus-atromarginatus.pdf

soo Agaricus and Allopsalliota

Agaricus and Allopsalliota

The genera Agaricus and Alfopsalfiota
are characterized by free, permanent,
non-dissalving gills and dark
chocolate-brawn spore-deposits.

Ink caps (Coprinus, Coprinopsis and
Coprinefius, page 520) also have + free
gills and = black spores, but their gills
narmally dissehse with maturiy.

Malecular phylogenetic studies
have led to descriptions of a
large number of Agancus species
that cannot be recognized by
marpholegical characters. Using
traditional morpholegy, only 40+
broadly defined species can be keyed
out in temperate Eurcpe.

Agaricus and Allppsaliota are
decomposers that often accur in fairy
fifgs.

Mary species are edible but
the slowly yellowing species (the
royakh miay contain high levels of
cadmiurm, and the yellow stainers can
cause stomach upsets. in addition,
mast species contain potentially
carcinogenic hydrazines (agaritin).
Species of Agaricus should therefore
only be consurned in fairly small
armaunts and then only when cooked.

DI%H SIMILAR FUNGE

- Strapharia coranilla recalks a small,
yellowish Agaricus but has narrewly
adnate gills (page 590).

- annulate species of Psathyrella have
narrowly adnate gills (page 546).

= similar lkepiotoids have white spore-
deposits (page 320).

- the very poisonous Amanita virosa
has a membranous universal veil and
a white spore-deposit, as do other
species of Amanita (page 357).

Funmier reanmes: 91, 147, 148, 156,
182, 226, 236, 237.

Agaricus and Allopsalliota sm

Agaricus
Allopsalliota

Micro-deawangs
spoves and
chedocystidia.

Agaricus \
40+ speces, page 503

Approxsmate species
numiber applies o
temperate Europe.

Allapsailiota
1 species, page 502

Agaricus
Allopsaliota
Amanita-achtigen
Lepiota-achtigen
Psathyrella

ring thick, doubls; L a,

fruithodies rather Large; - .
spares 512 pm long b trOha ria
remieemimammy o .\"-\_
ring slender; :
E fruitbodies small, >, yellow stainers
N ., Spores 4.5-6.5ym lang 3+ species, page 508

___.’ showdy vellowirg: b
smell of anissed or ,
7 almanids b /—,‘fl ;i
iy =" 1
yellows, then e : }

redidens and - i i
blackens; spore- : A 1

end thick-walled |
immediately yellowing, ' |

smell of carto H
{mnk, phencks) L

Agaricus and
Allapsaliiota
have free gills that
are pale grey of pink  ;
. atfist but quickly £
% become dark brown

gille adnate; i
SOOre-Tepasits
chocolale-brown

other e e ¥
sirmilar E ;
fungi i i
+ brown or red-staineng; ¥
smedl faint, sour or J_.-' i
ungeasant E §
gills free; :

spare-depasits
‘wwihatish

red stainers
18+ species, page 510



https://www.fenf.be/ipadclub/agaricaceaemap/agaricus-arvensis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/micropsalliota-geesterani.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/psathyrella-almerensis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stropharia-aeruginosa.pdf

520 coprinoids

Coprinoids

The coprinoids include the genera Coprinus,
Coprinellus, Coprinopsis and Parasola, of
which there are are more than 150 species
im termperate Europe. They are recognized
by the black spores and the almost abways
free gills. Many coprinoids also have a
unigue maturation process. The spores
mature from the gill edges imvards and,

as soon as the spores are released, that

part of the gill disintegrates and becomes
liquid, and 50 the process continues. This
allows for very closely spaced gills, since

the risk of spores being caught between
them is reduced. Nevertheless, many

spores are still caught and produce the inky
liguid assaciated with the vermacular name
ik cap. The coprinoids can be grouped
according to the appearance of the surface
of the cap and veil, e.g. whether the veil is
grainy of thread-like. These characters are
barderline between macre and micro, and a
good hand lens is required. The coprinoids
may produce many different spore types,
from smoath and ellipseid to lemon-shaped,
heart-shaped or truncate and they may
have prominent warts. They always have
a germ pore and occasionally a loosening,
colourless outer wall. All have cystidia.

The phylogenetic and morphaological
differences between psathyrelloid (page
546} and coprinaid fungi are not
straightforward. Some membsers of
eq Coprimopsis do not have gills that
dissolve and are treated among the
psathyrelloids.

All copringids are decomposers and
sorme copraphilous species have a very
short life-cycle, fruiting just a few weeks
after spore germination. All fruitbodies
are very short-lved. At least some of
the coprilous species arg able 1o kill
competing mycelia in the substrate.

I:|I-':N SIMILAR FUNGI.

= Pathyrella and the like mostly have
adnate gills that never dissclve during
maturation (page 546).

~ Bolbitius are slimy-capped and have
bircravin spore-depasits (page 618).

Furmien reacmis: 156, 182, 207, 208, 227,
2580, 322.

nas Lasssge & Jens H. Petersen
f Temipesate Europe,
hiessity Press, 2019

coprinoids 521

Crpninogsis mvea group CoprinUS'aChtigen
page 532

NsCro-drawidngs

; spores firs
Coprinopsis thereafter
70+ species Copnnogss wicicola group ve. = hyphae of the :
pagesss Pay 28 universal vel. Cormellus

Appaaximate species
mumber apphes to
terngerate EUrape.

small to medsm;
cap powdery from
okolbase ved cells

Coprinells micaceus graup,
page 537

Coprinopsis
Coprinus

Coprmopsis lagopus group
page 526

small; o -
(e amal s Kleine bruine paddenstoelen
of ved; sty on oty Parasola

£ap + orange-

biroia, with
thread-like and
spherical rermnants
of weil

Psathyrella-achtigen

Coprinelius dfssaminatus group
page 540

£ap + orange-brewn,
hasny from progectng
cystudia {plefooystadiz)

with thread-like
el

Copringpsis
Alramenranus group
page 523

large, dark;
cap cendre with
lange flake-like

coprinolds

4 have free gills

i that desolve with
age; the spofes are
black

3 Commmérius

Parasola
13+ species
page 544

other
similar fungl

cag smeath, mostly
+ plrate; gils wery
free and very distant

spores
dark brown 1o black

with thread-like
cap scales;
sterm with ring

Coprinus
2 species
page 522

and the like
page 546


https://www.fenf.be/ipadclub/agaricaceaemap/coprinellus-bipellis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/coprinopsis-acuminata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/coprinus-comatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/parasola-auricoma.pdf

546 psathyrelloids

Psathyrelloids

A group of very fragile agarics, maost
with black to dark brown, rarely more
grey-brown, spore-depaosits, mastly dry
caps with dull bressenish colours, and
adnexed, adnate to shortly decurrent
gills. & few species have prominent
stem rings but mest have vell remnants
on the cap or, rarely, na veil at all_ it
includes a number of genera formerly
treated in Psathyrefla: Cystoagaricus,
Hamaophron, Kawfmanmia, Lacrymana
and Typhirasa, as well as the = classic
genera Fanaeoius, Psilocybe, Deconica
and part of Parasola.

Microscopically, most species have
spores with germ pores. In rare cases

Panaegius p.p ). Shape and contents of
the cystidia (cheilo- and pleurocystidia)
are important for species identification.

Ecalagically, vary from lignicolous
ower soil to dung-inhabiting, and one
species is a parasite on Pllrbeus.

OI-':R SIMILAR FUNGI.

- coprinaids have + dissolving gills
[page 520).

— other black-spored agarics, 2.9.
Stropharia, Lerabiomyces and Hypho-
foma), have maestly more vivid colours
and often slimy caps (page S80).

= Inocybe has grey-brown spore-
deposits (page 652).

= Agrocybe has somewhat paler, grey-
brown spore-depasits and mostly sticky
cap surfaces (page 625).

Furtmer samms: B6, 154, 155, 156, 171,
182, 225, 370.

adnexed, adnate and
decurrent gills

the spores are ornamented (Lacrymaia,

Lacrymaria
3 species

page 558

psathyrelloids 547

D Thamas Leessoe & Je 'I:. H. Petersen

ot - f Temperate Europe =
Peathyrella (& . .'Efl’ - eﬂ;ﬂa:gmed R ‘flzg::rt:_n University Press, 2019 P h | I = r‘ r]
Coprinapsis p.p.) p ;‘;.E';‘;Jzﬂi '-"”pa';ﬁ:i:g’i“ ps.aarl;‘:;i;:i:il[ Sat y re a a C t Ige

75+ species
page 562

Cystoagaricus
2 species
page 561

cap fibellose-
scaly; cystiia

WALHL O WO
green drops in -
ammonia ._.-'

.

large with
smooth £ap and
sparse well, spores
rather pale,
without a genm
pie -

cap with
thread-Eke weil;
oystidia with
yellowish,
ally mclusions |

cap ]
fibribese; gills 4

marbled, edge
with drops

stem rgid;
cap smooth;
gils marbled,
somie wirth
drops

stern base mostly
Diing; ois
+ marbled

stam ot

oluing; gils
+ marbled

£+ Species
page 552

o with distinet
ved covering
-,
ﬂ .-‘
"\

o .
i psal.hyrelle-lds
have black 1o dark

DL SpOfes,
fragile fruitbodes H
with non-free gils 3 =
and browm 1o £
greyish colours 4
. r

o AMITICTas \I

| page SBE

remaning Psathyrela
quries Coprinopsis
' Coprinus-achtigen
Cystoagaricus
Deconica

Homophron
Hypholoma-achtigen
Inocye
Kauffmania
. _ Kleine bruine paddenstoelen

E YUY/, Lacrymaria

JS&"ZT.TZ&L& - Panaeolus

Parasola

ui?;.ii‘;
Psathyrella
Psilocybe

Typhrasa

with red ine
a'\me [he gil

strikingly pake
2 | and cystidia
| crowned and

I thick-walled

vall - SO
;  absent; 2 spacies
£ cap and stem page 578
/  basewith
S Do, thick-
walled hairs
thand kensh
requaned!

Parasols
1 psathyrelloid speces
page 579

with + hlack with paler brown
spore-deposits spore-deposiis
mostly with
sticky cap or gills dissohving
with age

yellowdsh colours

Micro-drawangs:
Spofes putside,
cystidia inside.

Approemate spedies
nurmber applies o
temperate Eunope.

LBMSs
page 616

Inocyle
page 652


https://www.fenf.be/ipadclub/agaricaceaemap/coprinopsis-acuminata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/deconica-coprophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/homophron-cernuum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inocybe-albomarginata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lacrymaria-glareosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/panaeolus-acuminatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/parasola-auricoma.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/psathyrella-almerensis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/psilocybe-coronilla.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/typhrasa-polycystis.pdf

580 hypholomatoeds

Hypholomatoids

This group incdudes mostly fairly robust
agarics with dark chocolate-brown

to black spore-deposits and adnate,
emarginate or shightly decurrent

gills. The caps are mosthy sliny and

the colours a rather vivid yellowash,
greenish or orange-brown. With the
exception of Hypholoma, the gills are +
marbled due to uneven maturation.

Microecopically, many of the species
have dark spores with a germ pone
and marny have cystidia with yellow
contents {chrysocystidia). Howewver,
similar cystidia are also common in
the brown-spored genws Pholiota
(page BO8).

All species are decomposers. The
majority decay wood or wood chips,
but a few are decomposers of herbs or
Sphagrwum.

Cll'—':li SIMLAS FUNGI.

- psathyrelloids alse have blackish
spores but the fragile fruitbodies are
less brightly coloured and the caps are
mastly dry (page 546).

= gomphidicids are slimy with Black
spores and deeply decurrent gills
(page 596).

- pholiotoids may be both slimy and
vellow but have paler, grey-braown
spores (page 600).

~ the group of little brown mushrooms
(LEMSs) is separated by their paler
brown spore colours {page 616).

Funmmer szapmc: 156, 169, 181, 225

adnexed, adnate, emarginate
and shertly decumrent gills

@ Thomas Lessoe &
Furngi of Temperate
Prnceton Linsversity 4 9

on dung 3
Hypholama S ‘.__‘
15 spages y = g 3
page 582 &
i J.-" with fing ar nNg 2one; e "-.,_ %
e £ o masily abundant;
“ o i gils marbled

hypholomatoids 531

ns H. Petersen Micro-drawings:

spores and cystidia.

Hypholoma-achtigen

Approximate species
number apphes to
temperate Europe.

i Gomphidius-achtigen

page 550 Hemistropharia

Hypholoma

Kleine bruine paddenstoelen
Leratiomyces
Pholiota-achtigen
Protostropharia
Psathyrella-achtigen
Stropharia

Leratiomyces
5 spesas
page SEE

Protostropharia
4 spedies

page 587

stern mostly -
w0l y-Scaly

with smal
cap-scales in
slirme

Hemistropharia
1 species
page 595

cap and stem slimy;

; 7 j— y i gills with drops;
i ,_ 3 ved promanent,

i q ; ] Cottony
i \ _."- hypholomatolds " _':: V{_r_’:_/__,:_ﬂ
i i ; aresomewhat tough, % i i

i i I small o medium-sized, 1 i

L witheut | dark-spared agarics

fing; L with mostly adnate gills
oills not % and slimy of yellowsh 7
’ 3 i other similar fungi

martled by caps /

spores = black ~ spores + brown %

b
mostly with ,
yeldans 1 5
reddish cokours -

little brown mushrooms (LEMs)
page 616


https://www.fenf.be/ipadclub/agaricaceaemap/hypholoma-capnoides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leratiomyces-ceres.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/protostropharia-dorsipora.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stropharia-aeruginosa.pdf

596 gomphidioids and Melanomphalia

Gomphidioids and
Mejammpha”a fusiform, typical boletoid spores. The  OmHes amwas fuNG:

genus Melanomphaiia has no veils and - Paxillus and Philloporus ane similar
This group includes agarics with dark  belongs to the Agaricales; it has finely  but have brown spore-deposits (page

browen to black spore-deposits and dotted-verrucose spores. 756).

deeply decurrent gills. The twio genera The species of gomphidioids are = Tapinella has a brown spore-deposit
of gomphidioids, Chroogomphus probably parasites on ectomycorrhizal and a = excentric or missing stem and
and Gomphiclius, have a £ slimy fungi with conifers (boletes and grows o wood (page 96).

universal veil that covers the entire Rhizepogon);, the single species in

young fruitbody. They are related to Melanomphalia is presumed tobe a  Fusmies neaoivg: 156, 181, 289.
the boletes and have long, somewhat  decomposer.

desply decurrent gills

Micro-drawangs:
spores 1o the left,
cystedia to the right
within each sector.

ApproEmate species

number applies to
1emperate Eulope

large and fleshy; I

brownish-rose;
with tnre;adhxe lange and fleshy;
e nose or greysh;

withs slirmy veil

slender with dry and
minutely scaly cap;
without veil

{ gomphidicids and %,
Melanomphalia i

have desply decurrent

t gills and dark brownto f

% black spore-deposits 7

< other 1 d th Beown with brown
<" shrndlar fungl Epore-deposits  spore-deposits
i and + central  and = excenfric

.,

stem OF PMessing stem

paxillobds and the like, page 756

Chroogomphus rutilus s.l. is a
sturdy, fleshy, red-brown, somewhat
slismvy to dry, almost black-sporned
agaric with deeply decurrent gills. The
stem bears an indistinct ring 2one
fram the ephemeral partial veil, and
the flesh has wine-red tinges, but is
yellower towards the base. The gills
are fimbriate from cystidia. The spores
are smooth, = fusiform, = dextrinoid
and measure 15-22 x 5.5-7 um.
Ahways found with Pinus, but probably
parasitic on spedes of Suilus (p. 796)
that have Pinus as a mycorrhizal
partner, g 5. granulatus (page 800).
Gomphidius glutinesus & is mane
slimy and grey. Becent studies indicate
that there are eight European species in
the Chroogomphus rutius complex. In
the strict sense, C. rutilus should have
rather crowded gills (upper picture);
other species have more distant gills.
The distribution of the eight species
is, as yet, unclear. As a whole they
are widespread, rather common to
occasional; June-Navembser.

Chroogomphus 537

© Thomas Leessee & Jens H. Petersen
Fungl of Temperate Eu
PRBCEan Lneersity Pres

Gomphidius
Melanomphalia

Chroogomphus
Gomphidius
Melanoomphalia
Paxillus-achtigen
Tapinella



https://www.fenf.be/ipadclub/agaricaceaemap/chroogomphus-rutilus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gomphidius-glutinosus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tapinella-atrotomentosa.pdf

&00 pholiotoids — + lignicolous agarics with brown spores

ﬁ Pholiotoids

This group indudes wood-inhabiting
agarics with brown (grey-, ochre-, red-
o arange-brown) spore-deposits. The
principal genera are Hemipholiota,
Kuehneramyces, Phofiota and
Gymnopius. Many of the species
included are rather fleshy, with either
slimy or scaly cap surfaces. A number
of similar, but mainly terrerestrial,
genera are treated under the group

Tittle brosem mushraoms' {LBMs - page

B16) and the dividing line between
these two groups is not well defined.

All species in the graup are decom-

pasers, and almest all degrade wood.

OI'- ER SIMLAS FUNGI.
- some ‘little brown mushrooms’
(LEMs) grow on wood, but at most

hawe only faintly scaly caps (page 616}

- same lignicolous brown-spored
agarics are pleurotoid with excentric,
lateral o missing stems. See the
pleurataids (page 60).

= lignicolous species with brownish-
rse spore-deposits and free gills can
be found under the plutecids (p. 486).
= scaly or slimy species with dark
chocolate-beown to black spare-
deposits are found under the
hyphaolomatoids (page 530).

Furmuer seapmic: 112, 156, 181, 225.

adnexed to adnate, emarganate o short
decument gills

=] '||'n.‘.|‘!35 Lasspe & Jens H. Pelersen
Furigi of Temper .
Frinceton Unmersity Press,

phaoliotoids — + lignicolous agarics with brown spores 601

Pholiota-achtigen

Micro-drasings:
spares outwards
followed by

cystidia

uroge,

Décamica
page S48

Approximate species
number applies to
emperate Eurnpe

Deconica
Flammula
Flammulaster
Galerina

Gymnopilus

2 species
page 605

Meaattamyees
1 species
page 605

stem with ring and

stem with rng, brown scales along

sihvery fibrillose length wiih greasy,
wath wihite v . smooth cap; - X
remnants of e, o pleurocysida Hemipholiota
well; gills broadly .— e X
whme Hypholoma-achtigen

very fheshy ard
age; SpoTe-

Kleine bruine paddenstoelen

with grey-biroen, 3
smooth, sticky- ¥

- Sty L o Kuehneromyces
oF lissne Wil Thelk and
leafine & b cotnny Meottomyces

Phaeomarasmius
Pholiota

Pleurotus-achtigen
Pluteus-achtigen

Simocybe
Tubaria

with b o
orange colours,
cap cuticle grainy
without radia !

structune i

maostly slimy or |
painted-scaly, +

WElAANSh OF = Dfange
L

H are lignicolous with
£ brern spores and Spares with

; H greasy/shirry of scaly Eﬂ' pose ;r-ﬂ H Is.ee more genera with

i i i caps; some have heysocystidia i chrysocystida under _;

L 1 % chrysocystidia i } hypholomatosds, p. S80) |
Li b oS % I i i
] y ., !

] b

= olive-brovwn; cap
cuiticle pruinose,
grainy 1o nairy,
without radeal
structiire

other similar fungi

samall, dry,
with erect scales

spore-deposits

Phasomarasmius
2 species

with broadky
adnate gils and a
well-defined ring


https://www.fenf.be/ipadclub/agaricaceaemap/deconica-coprophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/flammula-alnicola.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/flammulaster-carpophilus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/galerina-ampullaceocystis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gymnopilus-decipiens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hemipholiota-heteroclita.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/kuehneromyces-mutabilis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/meottomyces-dissimulans.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeomarasmius-erinaceus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pholiota-adiposa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/simocybe-centunculus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tubaria-albostipitata.pdf

616 LBMs

Little brown mushrooms

This group includes mostly small,
predominantly brownish agarics, e.g.
Tubaria, Naucania, Galerina, Conocybe,
Pholioting, Simocybe, Agrocybe and
Rammulaster. The label LBM that is
used for this group of fungi was cained
many years ago. The mare vividly
coloured Bedbitius species are also
included here, and alse the maorne fleshy
Agrocybe, Cyolocyte and Phaeocolybia.
The group overlaps somewhat with the
pholictids (page 600).

The majority of the species are
decomposers but Descola and Nauwcona
are ectormycorthizal and Phacccolbia &
passibly a root parasite,

D' HER SIMILAR FLINGC

- psathyrelloids and hypholomatoids
hawve darker, purple-brown to black
spores (pages 546 & 580).

- phaliotoids are mosthy wood-
inhabiting, larger and have slimy or
scaly caps (page &00).

= Inocybe has mostly coarsely fibrillose
cap surfaces and spermatic or strong
fruity adours {page 652).

= Hebeloma has maostly earthy, fruity or
flowerlike odours (page 680).

~ Cortinarius has mostly larger
fruitbodies with red-brown spore-
deposits and threadlike partial veils
(page &90).

FurtHen reapmes: 102, 103, 113, 113,
121, 122, 123, 156, 181, 182, 201,
227, 296, 331, 341

free, adnesed to adnate, emargmate or
short decurrent gills

LEBMs &17

Mscro-dranivings:
spores outwands
folimaed by cystidia

Macrocystidia D, = dextringid.

| species

page 288 ADDroximate Speiess

nurriber apples to
temperate Eunope.

Simocybe - adnexed gl

7 species imycorrhizal, and + pruinose adnexed gills and

page 647 :im;ﬁgﬁ stem from prulncse stam apex;
Cydocybe of el cysuela xstly with veil,
2 species —— T aill attachment
page 624 & stemn and gill wariable; stem ranely

sides ?‘:'wnﬁ'-d pruinose but often
smell ranci

. with remnants
-, ofvell oills broadly
-, adnate; stem with
remnants of ved,
rarely as ring spore-deposit
dark grey-brown; with
rernnants of vell

mrstly with -

greensh shades; i

cap cuisle £ __J'
prsnose -

SPOTES

grey-hrown,

germ pore absent
or tiny; cap cuticle

cefular;
with a ring spore-degosit grey-
bircrwn; without veil;
i stem rather tough, dark
spores grey-Daown, towards base
wath gem pore; cap §
cuticle cellular; with | are the brown-spored
orwithout aring | agands that reman pale grey spore-
! once the pholiotoids, depasit, without veil;
Inacybe, Hebeloma, stem white, fragle page 578

roating and with
pointed, greasy-slimy
cap; probably parasitc

Cortinanus and the
paxilloids have been

Cap prungse 1o
grainy, mastly with
greenish shades;

stem with without veil
remnants of ved; :
- i’
o gty cap a floccose-

grainy from
o rermnants of vel
7

A cap mangin

often covered

by long, rigid
haars

1 species

page:ba with ring;
ripcnrrhizal with

Nothofagus L

qillls mostly
broadly sdnate

gillls free to
adnexed dark browen to = DIowWn Spore-
black spore-deposits

10 species
page B48

1 spacies ey . S y | l : Ripartites
pontEe ; 1 gy ! | 1-5 species

 Thamas Leessae & lens H. Petersen
Bolbitius hypholomatoids  psathyrellobds  Inogibe  Cortinarius  Hebeloma Fungi of Temperate Eur
B+ spedies, page 618 page 580 page 546 page 652 page 690 page 680 page 600 FrnCeton Uneversity Pres:

Kleine bruine
paddenstoelen

Agrocybe
Bolbitius

Conocybe
Cortinarius

Cyclocybe
Deconica
Descolea
Flammulaster
Galerina
Hebeloma

Homophron
Hypholoma-achtigen
Inocybe
Macrocystidia
Mythicomyces
Naucoria
Phaeocollybia
Phaeogalera
Phaeonematoloma

Pholiota-achtigen
Pholiotina
Psathyrella-achtigen
Ripertites

Simocybe

Tubaria



https://www.fenf.be/ipadclub/agaricaceaemap/agrocybe-arvalis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/bolbitius-coprophilus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/conocybe-aberrans.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cortinarius-acutus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cyclocybe-cylindracea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/deconica-coprophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/flammulaster-carpophilus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/galerina-ampullaceocystis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hebeloma-aestivale.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/homophron-cernuum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inocybe-albomarginata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/macrocystidia-cucumis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/naucoria-amarescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeocollybia-arduennensis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeogalera-stagnini.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pholiotina-sulcata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ripartites-albidoincarnatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/simocybe-centunculus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tubaria-albostipitata.pdf

652 Inocybe - mycorrhizal agarics with grey-brown spore-deposits and + fibrillose caps inocybes with nauseating smells of marzipan, honey or perfume 653

Inocybe _ _ - Inocybe

This genus includes ectammycorrhizal dewny from cystidia along the entire  Orser s fm’

agarics with fibrillose to scaly caps, lengh of the stem. Young fruitbadies - Cortinarius has mare rust-brewn
grey-brown spore-deposits and mostly  with untouched stems are important  spore-depasits (page 690). . g
conspicuous cystidia. Many species when assessing these characters. The = LBMs have different odours of more M
have spermatic or, more rarely, flower-  genus can be divided into subgenera  rust-brown spores (page 616)
or fruit-like, strong odours. based an cystidia characters. M
Inocybes may have a thread-like hany species are poisonous and Furmen szamivG: 156, 173, 184, 315, Kleine bruine addenstoelen
universal veil and a similar partial contain, among other compounds,

veil and cystidia above the veil 2o0ne. miuscarin = none of the species should \‘\"l{ﬂ:{.ﬁ(
S\
. ' o

Spedes without partial veil are typically be consumed. J{/:/?

More than 185 species
n temperate Europe.

Micro-drawings: =
spores outwands =
followed by oystidia.
emarginate gills
page 659

page 653

page 662
12 inocybe corydalina is a large, on top. The spores are amygdaliform  have distinet brown scales. Inocybe
pale inocybe with greenish, appressed  and measure 7.5-9.5 x 5-6pum. Occurs  erinacecmarpha 7, sometimes treated
fibrous scales mostly towards the an = calcareous soik o clay, mostly as a variety of L carydaling, differs in
the umbonate centre. The smell is with Fagus and other deciduous trees,  having a dark brown cap centre and
sweetish, perfume-like, nauseating. ranely with conifers. mastly dark browen fibrous, adpressed
The flesh is + reddening. The stem is Other large inocybes with sweetish  scales.
pale, but darkens + towards the base, odours, e.g. . fraudans bt and Widespread, occasional, absent

sometimes greenish. The pleurocystidia | bongardii B4, are not green at the fram the boreal zone; mainky July-

are thick-walled (to 2 pm) with crystak  cap centre, redden less abviously, or October.
veid, stem with page BES

oystidia to the

with tingly e
vih nauseatin g
swestish smells of 5“;19‘-' mastly L )
marzipan, honey ﬂ:; :f Sweetmnz i trinocybe erinaceomarpha iz a
of perfume 'ﬂemr';'een 2 - SPermatc; I rather fleshy, cinnamaon-brown, scaly-
: : esh not green with partial & it ;
R sk, TEOdENINg or reddening; s fibrous Inocybe with a nauseatingly
i with evident with cystidia strong smell of cider. The stem is
v, basal buly only on the + cylindrical, at first white, later

upper

part tinged in the cap colour. The flesh can

smell mostly ¥ .

e redden 5|Ig|:|1|5l'. The pleurocystidia are
not green or + clavate with up to 2 pm wide walls.
reddening; Spores, sooth, amygdaliform and

without evident

basal bl measure 7.5-95 x 5-6pm. Oocurs on

clay soils with Fagus and Quercus.

Inacybe corydaling & has a grey-
green cap centre. Other somewhat
similar species have flesh that reddens
strongly or thin-walled pleurocystidia.

Widespread, occasional to rather
rare, absent from the boreal zone;
Augqust-October.

£ has emarginate glls, grey- %
brown spore-deposits 5

and often spermatic ar ather
L sweelishsmells alare ¢ gsimilar fungi 5 Leessoe B Jens H. Petersen
W\ ecormycormhizal ; Fungi of Temperate Eurcpe,
; Princeton Unmersity Press,



https://www.fenf.be/ipadclub/agaricaceaemap/cortinarius-acutus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inocybe-albomarginata.pdf

680 Hebeloma — mycorrhizal agarics with grey-brown spore-deposits and < radish to sweet smells

Hebeloma

This genus includes mycorrhizal agarics
with = grey-brown spore-depapsits,
maostly smooth, greasy to slimy caps,
emarginate gills and fruity, flower-

like, radish-like to earth-like odours.
The spores ane £ verrucose and may

be + dextrinoid and hasve a + loosening
outer wall, the gill edge is covered with
cystidia which, in some cases, produce
a clear liquid that traps the dark spores.

More than 55 species n
ternperate Europe.

Heabeloma
radieasuifm
page 6E1

weth e mbranou s
ning; deepdy

with thread-bke
partial veil; srmell
of ratsh and soil

with

b

may be
dextfinod
EEHEEL e i r/f;
L e 4;.:‘;;-//;’,? /‘\.—H—)
~ ", -~ et
“ b, o
=, "

Hebeloma
has emarginate gills, :r
+ grey-brown spore- i
deposits and = radsh-
like or sweet srells;
the species are
eciomycorrhizal

i other
i similar fungi
!

naked;

. sweetish,
..., perfurmed smells

-

OEHEH SIMELAR FLNGI.

- Cartinanius may look similar, but has
mare rust-brown spores (page BS0).

= the remaining group of brown
spored mushrooms (LBMs) has different
adaours and mostly more rust-brown
spores (page 616).

Fusrien reanres: 29, 156, 184,

emarginate gilk

Micre-drawings:
spares first followed
by cystidia.

Approximate spacies
number applies to
termperate Europe.

Hebeloma sacchanolens group
page 684

1
Hebeloma

erustulinifarme group
page 685

strong,

naked;
smell of radish,
- earth, fruat or
=, cacan often with
™, drops on the gill
3 edpges
b

LEMS,
page 616

b

Hebeloma radicosum is a very
distinctive, large Hebeloma with

a deeply rooting stem, a striking
marzipan- of bitter almaond-like
smell and a floccose ring. The cap

is dull yellowish brown to pinkish
buff with scaly remnants of veil. The
spores measure 8=10 x 4.5-5.5um.
Oecurs in deciduous forests, mostly
with Fagus, appearing fraom latrines
or midders made by moles or ather
small forest-dwelling mammals; a
so-called ‘ammenia fungus’.

May recall some pholictoids,
particularly Hemiphaticta populnea
(page 607), but the smell, its soil-
imhabiting nature with a very deeply
rooting stem and ornamented spores
are good separating characters.

Widespread and fairly comman
in the nemoral zone but becoming
scarcer towards the north and
absent from the boreal zone; July-
Nowvember.

|2|:|_mm

hebelomas with membranous ring and marcipan smell 531

Hebeloma

Cortinarius
Hebeloma

Kleine bruine pa nstoelen


https://www.fenf.be/ipadclub/agaricaceaemap/cortinarius-acutus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hebeloma-aestivale.pdf

820 Cortinarius — mycorrhizal agarics with rust-brown spores and veil

Cortinarius

Cortinarius is a genus of ectomycor-
rhizal agarics with + emarginate
gills, rusty-brown, verrucose, mastly
dextrinoid spores and well-defined
veils. The partial veil is mostly thread-
like, while the universal veil leaves a
waally, thread-like or slimy covering an
thie lewser stem and on the cap. Only
very rarely with chellocystidia (of a
simple type), and never pleurocystidia.
The genus is encrmous and
difficult to deal with. Mew species
are corstantly being described and
new synanyrmies published. Safe
identification is in many cases not
passible without sequencing. Important
macrescopical characters include the
type of vell [slimy or thread-like), the
gill and flesh colaur when young, the
overall shape, the smell, and chemical
colour reactions with KOH.

DI'-':IG SIMLAR FUNGI.

- Inocybe has fibrillase to coarsely
fibrillose caps and grey-brown spares.
The spores are smoath, nodulose

or star-shaped, and all species have
cystidia (page 652).

- Hebeloma likewise has grey-brown
spores and smells mostly earth- or
radish-like. The spores are verrucose
and all species have prominent cystidia
on the gill edge (page 680).

~ little brossm mushrooms (LEMS) are
typically decompasers, and generally
have cystidia (page 616).

- leucocortinarius buthiger recalls a
white-spored phlegmacia {page 257).

Furtuer seapmc: 46, 69, 124 125, 126,
127, 156, 184, 305, 323,

uneversal veil

7

philsgmaca
with a marginate bulh;
young gilis yelow to 8
yelow-green
page 714 1]

phlegmacia
wath & marginaie bulb;
youndg o ol ve-brown,
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https://www.fenf.be/ipadclub/agaricaceaemap/cortinarius-acutus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hebeloma-aestivale.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inocybe-albomarginata.pdf

756 Paxiffus — brown-spored agarics with deeply decurrent gills and + central sterm brown-spored agarics with deeply decurrent gills and + central stem 757

Paxillus and the like

Paxillus-achtigen

This group includes agarics with Omnn SIMILAR UG, - Lepista & Paralepista are more

a = brown spore-deposit, deeply - gomphidioids have dark brown to smooth-capped and have whitish to

decurrent gills and a £ central stem.  black spore-depaosits (page 596). brownish-rose spore-deposits and
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and Phylloporus, are ectomycorrhizal  has + excentric, lateral or missing Gom hIdIUS aChtI en
and belong phylogenetically to the  stems (pleurotoids page 96). Funther reapmes: 97, 133, 333 Paxillus

Boletales,
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https://www.fenf.be/ipadclub/agaricaceaemap/paxillus-ammoniavirescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phylloporus-pelletieri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ripartites-albidoincarnatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tapinella-atrotomentosa.pdf

760 boletes

Boletes

The beletes is a group of fungi that form
rather sofit-fleshed fruitbodies that have
tubees rather than gills below the cap
and a sturdy central stem. The tubes are
generally not jeined firmly to each other,
of to the cap flesh, from which the
entire tube layer can easily be loosened.
The spores form inside the tubes and
are mastly brown. Many boletes change
colour when bruised or sectioned. These
colour changes, the colour of the pores
(the visible part of the tubes) and the
cap surface structure are very important
characters.

The boletes constitute a monophy-
letic entity and are classified in the
order Boletalkes. The order also includes
some false truffles le.g. Rhizopogan),
seme corticioids (2.9, Serpula) and some
species with gills (e.g. Paxilius and the
gomphidioids).

Almast all boletes are ectormycor-
rhizal with deciduous trees or canifers.
The genus and sometimes the spedies of
the hast is important for identification,
especially in the genera Laccinum and
Suilfus. A few species are parasitic:
Peeudaboletus parasitize Scleroderma,
Buchwaldobaletus is prabably parasitic
on Phaeolus and Chalciporus perhaps
parasitizes Amanita muscaria.

There are mary choice edibles
amang the boletes, but also a few bitter,
inedible species {e.q. TiWopius felleus,
Caloboletus radicans and C calopus)
and most species of Rubrobolelus and
Imperator are moderately poisanous.

DI-':IG SIMILAR FUNGI.

- palypores with a stem (e.q. Aibatrellus
and Boletefius) may look very similar.
They have tubes that are firmly joined -
bath with each other and the flesh. They
also often have decurrent tubes and
towgh flesh - see page 826.

Funmer szanmc: 71, 150, 156, 170, 194,
205, 228,
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https://www.fenf.be/ipadclub/agaricaceaemap/aureoboletus-gentilis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/boletus-aereus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/buchwaldoboletus-lignicola.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/butyriboletus-appendiculatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/caloboletus-calopus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/chalciporus-piperatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cyanoboletus-pulverulentus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gyrodon-lividus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gyroporus-castaneus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hemileccinum-depilatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hortiboletus-bubalinus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/imleria-badia.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/imperator-rhodopurpureus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leccinellum-crocipodium.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leccinum-albostipitatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/neoboletus-erythropus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/porphyrellus-porphyrosporus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudoboletus-parasiticus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rheubarbariboletus-armeniacus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rubroboletus-legaliae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/strobilomyces-strobilaceus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/suillellus-luridus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/suillus-amabilis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tylopilus-felleus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xerocomellus-chrysenteron.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xerocomus-ferrugineus.pdf

224 groups of polypores

Polypores

The polypores is a form group that is
characterized by a tubular hymenophore
where the spores are formed on a
hyrenium inside the downwards-
painting tubes. The tubes are normally
irseparable fram each other and from
the cap flesh. The pores (tube mouths)
may be spherical, angular, stretched,
labnyrinthine or gill-like. The number of
pores per millimetre is an impoertant
character, best measured with a trans-
lucent ruler using a lens. The pore edges
are sterile. Fruitbodies can be completely
appresed 1o the substrate or have + well-
developed caps, and rarely also stems;
they may be soft and annual or tough

to hard, and in some cases perenmial.
Perennial fruitbodies may be recognized
by typically having several tube layers
and broad growth zones on the caps.

All polypares belong to Basidio-
mycata and have one-celled basidia. The
only exception is Aporpium (page 1186),
which belongs to the jelly fungi and
has longitudinally divided basidia. Most
species with tough or hard fruithodies
have a caomplicated hyphal structure,
which, besides the normal generative
hyphae, consists of branched binding
hyphae andfor skeletal hyphae (page
35). Fruitbodies with two hyphal types
are termed dimitic, and those with three
are referred 1o as trimitic.

Almast all polypares are decomposers
and typically ocour on wood. They
produce a beown rot or a white rot (page
14). A few species are ectomycorrhizal,
e.g. Albatrelius & Scutiger (page 828)
and Caltricia (page 843).

DI—':I! SIMILAR FUNGI

~ the boletes are ahways soft-fleshed,
and their tubes are not well-joined and
can be loosenad from the cap flesh;
most are mycorrhizal (page Te0).

= merulioid corticioids have a + folded
hyrmenophorne where also the edges ane
covered with lymenium (page 974).

= cyphelloids are small, cup-shaped
Basidiomycota. They may occur in dense
groups and mimic a palypore (page
1076).

Furrner seapmc: 17, 37, 161, 163, 193,
219, 220, 235, 282, 283, 308, 309,
339, 356, 366, 367.
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826 polypores with central or lateral stem, or with tongue-shaped fruitbodies

Polypores with a stem
This form group includes somewhat

boletoid fruitbodies and more tongue-

shaped fruitbodies, that may hasve a
short lateral stem. All form annual
fruitbodies. In one genus, Fistulina,
the tubes are not pined. Most species
produce hyaline, smooth spores, but a
few have brown, ornamented spores.
Prominent brown setae are found in
One gends.

The group includes bath
ectomycorrhizals, e.q. Albatrefus,
Scutiger and Colfricia, decompasers
on soil, e.q. Xanthaporus, and wood
decayers that produce a white or
brown rot.

OTHER SMILAR FUNGE

- boletes with decurrent tubes are
soft-fleshed, and usually have tubes
that are easy 1o locsen from the cap
flesh. Gyrodon has firmly attached
tubes, but these stain blue when
bruised {pages 760 & 795).

~ in clustered polypares the individual

caps may also have a stem (page 846).

= broadly adnate polypores on top

of stumps and trunks may develop

a cantracted base and thus recall
polypores with a stem, but usually
there will be more normal fruitbodies
in the same fructification (pages 854
& B86).

See alsa the overview and the refe-

rences to further reading on page 824,

Micro-drawings
spores, cystidia and
setae
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https://www.fenf.be/ipadclub/agaricaceaemap/boletopsis-leucomelaena.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cerioporus-squamosus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/coltricia-cinnamomea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/favolaschia-calocera.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fistulina-hepatica.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fomitopsis-betulina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ganoderma-adspersum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lentinus-arcularius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeolus-schweinitzii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/picipes-badius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/podofomes-mollis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/polyporus-tuberaster.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sistotrema-brinkmanni.pdf

g46 dustered polypores (polypores with numerous caps from a common base) clustered polypores 247

Miicro-d 5 H
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https://www.fenf.be/ipadclub/agaricaceaemap/abortiporus-biennis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fistulina-hepatica.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/grifola-frondosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/laetiporus-sulphureus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/meripilus-giganteus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeolus-schweinitzii.pdf

654 perenmial polypores

Perennial polypores

All palypores where the fruitbodies
continue to preduce new tube layers
in successive years belong here. The
grasvth periods can often be seen as
raised concentric zones on the caps.
The group includes most polppores
with hand fruitbodies. In general, the
fruitbodies have one growth period
per year, but fames famantanus has
o growth periods: a strong one

in the spring and a weaker one the
autumn; this creates two zones of
growth per year.

Same species are borderline
perennial. For example, species of
Trametes, Cerrena and Antrodia may,
during a mild spring, continue to
graww and thus produce two-layered
fruitbodies. However, these
fruithodies typically rot away during
the summer.

Meost perennial polypores have
a complicated hyphal system with
both generative hyphae with septa,
and branched binding hyphae andfor
thick-walled skeletal hyphae without
septa (page 35).

The species can be divided into
white- and brown-rotters; although
the two types may laok surprisingly
simnilar, they are not dasely related.

OTHER SIMILAR FUNG
~ similar but annual species of

polypore are divided into two groups:

those with caps (pileate) and thase
without (resupinate) (pages 886 &
932).

See also the overview and the refe-
rences to further reading on page
B24.
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pores .-": £ AT . decduous trees

with deep i o 7 ; Y mestly with heat-

felt and large  § 7 1 shaped, usualy cacked
pores i ] % caps an deciduous
1 — : r 1 tregs
1 ! mosty with hoaf-

e i i - pileate o
i . with pale grey, | DC:::L ; : P
y *labyrinthane  © i i shaped, cracked caps;
&" e pores B : R { on dedducus trees ar
i : d:__}‘}-' 3 5 ; ::' conifars

D g I )
e with radiaiy i L=
i ngstly resupinate of

stretched pofes P : with shamp-edged
b

FEsSLipunate; on

with small
spores and crystak
covered
hyphae

Trametes
(see page 918

with caps or

with & darkes resupinate;
mangin; aften with black lines in the
. - Fugh on Qerercus o e | flesh; on conifers SEGPO
Skeletocutis T or Carplus 3 - b R - L 5 spacies
{see page 302) & ol i - + hairy and s g § page BED
high on Salix L P Al with |arge, : 3
o Quenous (gl et 1 + labyrinthme pores;
on conifers

a

with small caps;

on reots and il s mastly on Sali

—
Sturnps; mosty on annual, resupinate polypores
conifers page 832
wath dark line in
the flesh; mastly
on Ribas or
Euanmus

i Thomas Leessoe & lens H. Petersen
Fumgl of Termperate Eunope,
P on Unsversity Press, 2019

annual, pileate polypores

3 5 £5, page 856
PR = page 885

Meerjarige polyporen

Cerrena
Daedalea

Daedaleopsis
Dichomitus

Eenjarige polyporen met hoeden
En bleke context

Eenjarige polyporen met donkere
context

Eenjarige resupinate polyporen
Fomes
Fomitoporia
Fomitopsis
Funalia
Fuscoporia
Haploporus
Heterobasidion
Ganoderma
Gloeophyllum
Laricifomes
Osmoporus
Perenniporia
Phellinus
Rhodofomes
Phellinopsis
Phellopilus
Phylloporia
Porodaedalea
Rigidoporus
Skeletocutis
Trametes



https://www.fenf.be/ipadclub/agaricaceaemap/cerrena-unicolor.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/daedalea-quercina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/daedaleopsis-confragosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fomes-fomentarius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fomitiporia-hippophaicola.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fomitopsis-betulina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fuscoporia-contigua.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/heterobasidion-annosum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ganoderma-adspersum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gloeophyllum-odorata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/perenniporia-medulla-panis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phellinus-hartigii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhodofomes-roseus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/onnia-tomentosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phellopilus-nigrolimitatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phylloporia-ribis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/porodaedalea-pini.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rigidiporus-sanguinolentus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/skeletocutis-amorpha.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/trametes-gibbosa.pdf
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Annual, capped polypores Spangiell psag’pfgf-;% = i (e page 552 . Eenjarige pOIVporen

s oot 5 uratpors L ' e met hoed en bleke
context 1

fruitbodies which rot away after one pages 904 & 905
season. The species form either soft g
or tough, but never hard, fruitbodies.

All capped and stemless species with

soft fruitbodies belong here. Climacocystis

Abortiporus

5 i page 903 X
Continued on next page spread . . - v drirg:kmnh el i Tﬂ?ﬂm Antrodia
3 afe Dack 508, pores [abyrinthine TS
i on detusis ardl meicklanin ___ page 914 .
; readenrg; - o Antrodiella
“‘E'_mm e wood on dediduaus
mastly labyrindhing; winod wide; pores pblong .
cro-drawings on deciduos e o and recdening; on Amylocystls
spores on the e sl wood ", deciduous wood i
?;';Ej follonned by flesh reddeh with - S e bl s iy Aurantiporus
e Skeletoowtis KOH; on deciduous - L - .
cl. = clamps. y E - . OFEy pores of beown ! 3
1;;;:;;75} 3 s ’ e ... ling; on decidupus . : Bjerkandera
Appraximate species wide; upper side 4 \ ., wood b A3 i i,
e / R Q . o vt GBS f Buglossoporus
ternperate Euroge. Glosoporus % Sl AT haky; on conifers b wiaket cobours and -l = 4 ¥ H
fipc . h crystas on (7 X e e Cartilosoma
page 900 e i 1 e r

o M ‘
fsee page 859) Climacocystis

the hyphae, on __,.-' " fiach white, cream, -.l-""‘.\.
genidious and pale pinkish-butf o e ~%
conifer wood pale blue kY med] urF-witde;
. '::3 i ™ T with pake grey,
IO, i F N

pares pinkish; 4 Q}\"“\\ — ; kY - X abyckriles s of iy ;
iy s | ”‘nﬂ\ M Tl ilioy A - Datronia (Podofomes)

r -~ i . jin; mest . - :

2 m‘eces namow with rater large | I 4 annual, capped k. (/3 ] hgr';.a.;g».nm?ﬁ;“ £ Daedaleopsis

page 300 pares; on conifees | 'mmy 1 e / g - Dichomitus

FIETE, C‘j E’h adnate, soft- to JJ medhum-wice; very : A
extremely ough shed S 86— j RareesE o Aol Diplomitoporus

Antrodieils i 4 & r 4 i s . g P . .
17+ seces . _x Y _ i Eenjarige polyporen met hoed en

wgh-owhfted Y h W donkere context
Y LY ‘gl f P o F . .
% . , g :3 b o T Frantisektia

B, o r \ ¥ mediim-wide; with B .
-, b P lange pores that e H
saft fleshed 2 C :\} it moten TR Funalia

Gloeoporus

.

Antrodia. Cartilosoma i - RS groups > l NAE 10 WA LIPSt o i ™,
v - - wide < e denely onte F T e Leptoporus
+ | 4 L \ A e mostly hairy; pares smal :
pace 20 - g m?&md' ""-a.,___h @d. " o large, rounded to il Loweomvces

Meerjarige polyporen met

medium-wide;
g, hoeden
conif o B
A0, o it . R« Neoantrodia
on confers,boest - : - : "3 A" Odoria

Polyporen met hoeden
9 species - | Postia

page 918

15+ Specees

page 891 (see page 832)

2 Thomas Leessee & Jens H. Peterser
Fumg perate ELnope,
Prineton raity Press, 2019

flesh orange to dark brown

capped, perennial polypores %
page B54 see next page spread N,


https://www.fenf.be/ipadclub/agaricaceaemap/abortiporus-biennis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/antrodia-albida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/antrodiella-faginea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/bjerkandera-adusta.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cerrena-unicolor.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/climacocystis-borealis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/podofomes-mollis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/daedaleopsis-confragosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/diplomitoporus-flavescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gloeoporus-pannocinctus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/leptoporus-mollis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/loweomyces-wynneae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/neoantrodia-serialis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/postia-balsamea.pdf
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Tyromyces &
Loweomyces o .
B species 3 Abortiporus
Annual, capped polypores Sraspipe rage 308 |, "% T (see page 852) . Ee nJ ari ge pO Iy p oren
This group includes the reflexed page 906 il 4 -
and capped polypores that have O g‘;:"::;:';ﬂw m et h OEd en b I e ke

fruitbodies which rot away after one pages 904 & 905
season. The species form either soft g

or tough, but never hard, fruitbodies.
All capped and stemless species with

context 2

soft fruitbodies belong here. Climacocystis 0
! speds Skeletocutis
a i page 903 . .
Continwed on next page spread . . - R e dralk'::kw"ﬂh e e Tr:n:ﬂsm Sponglpe”IS
3 afe Dack 508, pores [abyrinthine TS
i on detusis ardl meicklanin page 914
: redkning; Trametes
“‘E'_mm e wood on dediduaus
L mastly labyrindhing; winod wide; pores pblong .
Mcro-drawings J on decidus s amert oo and reddening, on Trameto PSIS
spoves on the s vider sk weod ., dedituaus weod X
?;EZJ-: ey fliesh reddish with ’,..--"" %D . medum-aide; with : . TrICh el
= cla Skeletooutis KDH; on deciduous - bt Bl ? 8
cl. = clamps. - DATH |
i 13+ species wood 7 it it g | . Tyromyces
Approximate species page 201 - wiod

number apphes to
temngerate Eurogs.

waket colours and
imeqular pores

o with R e, L \ Vitreoporus

wide; upper side b
deaply tufted- o
1 haky; on conifers
h crystals on # R
MeTypho, o 4 7 flesh white, eream, .
ML D pale pinkish-buff o A
conier wood : pale blue .

pres pirnkish; e . - B
rubbesy; on dedidudus i i/ - g 5
; J E . i

winod .'i. :::} i F

mediurm-wide; Dichamitus
L with pale grey, {see page B50)
e laknyrinthine pares p

namow, with darker

Diplomitoporus I : L L i margin; mestly
2 species namaw with rather large i i annual, capped 1 § }  high on Quercus or
T | 3 pﬂl‘e! 3 H H
page 900 pores; an conifers i -.a\.pun'.hbmu.auly ] : Conpius
o B : adnate, soft- to 3 b : :
TSI, C“j d. H 5 a P F f 1 mechum-aice; very
5 ] 207 g 3 wough-fleshed caps; F i E faity and wath lan
extremely tough-fleshed '."'"ﬁ ! Rl i ; ty and wath lange
Antrodiells - y / ; [t
17+ species e e % £ L medium-wide; with
PeRCEn tough- o soft-feshed B - § yebowish coloors and

small pores

.

Antrodia, Cartilosema |

% - - . F

b 4 medum-wide; with
-, & ey P lange pores that
saft-fleshed g : \,I split into testh /

graups L nanw 10 wits: upper

& Hmanrmdra side densely zonate,
S+ species oty hairy; pares smal
page E96 to Lrge, rounded to

stretchied

medium-wide;
reddening;
on conifers, medum-wide; soft-
i flesned and
recdening,;

o conifers, boreal

Tramertes
9 speces
page 918

15+ Specees

page 891 (see page 832)

5 Laessae & Jens H.
Temperate ELf,
Unmersity Press, 2019

flesh orange to dark brown
2 next page spread L%

capped, perenndal polypores
page 854



https://www.fenf.be/ipadclub/agaricaceaemap/skeletocutis-amorpha.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/trametes-gibbosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/trametopsis-cervina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/trichaptum-abietinum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/vitreoporus-dichrous.pdf

888 annual, capped polypores, continued

Annual, capped polypores
cortnued from previous page spread . _ .

Same annual polypores may
consist solely of generative
hyphae and are termed
manomitic; such fruitbedies are
typically soft and easy to break.
When either skeletal hyphae or
binding hyphae are also present
the fruithodies are termed dimitic;
if all three hyphal types are
present they are termed trimitic.
Dimitic and trimitic annual
fruitbodies are typically tough and
leathery. (See page 35 for more
on hyphal systems)

C"HHG SIMILAR AURMGE

= capped, broadly adnate, perenmnial
polypores over time form several
layers of tubes. They also often
have raised zanes on the surface
(page 854).

- clustered polypares are annual
and form numerous caps from a
common stem (page E46).

- capped corticicids do not have
pores; a hand lens is required {page
962).

See also the overview and the refe-
rences 1o further reading on page
B24.

Micro-drawings
spores outermost,
follonved by cystidia
of setae.

cl. = clamnps.

Appdnximate spacies
number apphes to
temperate Europe.

Daedaleopsis
Cerrena 2 species
PR (see page 850} ge 910

e ’ .
] - L e Pelloporus
4 : " - 3 species
iJ‘ f page 936

III
\ ILq j
pares oblong and - -

with: pale grey, reddening; base stains
|abyrirt hine on decsduous wiolet; on warth dark crust below Menswlaria
pores; on waood deciduous the cap felt; pores = 3 species
wery fety deciduots Eoplia nod kght-reflecting; _page 526
Ejgamu:es pod o = on dedduous and
: condder wood
on decduouUs e | B flach with
o dhuplex structure;
A A - pores + lght-
: reflectng; on
with Qrey pores . B
or bamam ling; conifer wood
on deCidusls ; i
wood S % v U Shesc, : = light-
4 reflecting; caps Inonotus
rather marnow, 5 species
+ smeath; on page 928

orange, thick and ; diecadunis wood

soft-fleshed;,

Il on Quercus |
antipo j pores + light-
4 spedies I O reflecting;
page 443 i annual, capped L caps wede, deeply
P § polypares i tomentose; on
i 3 with broadly "t 1 deciduous wood

adnate, soft-to

Orangs tough-fleshed caps;
and tough; . on weod pares & light-
on decidunus . J  reflecting; caps
T b, i wery large, + smooth,
i flesh without mycelial
g ol § oo on Quertus
, -l Q i
p ’h,,‘,? III.-" pores + light-
i £, ¢ reflecting; flesh with
with splittng ¥ %o.-__ -r;cel%l Cone; on
Pméﬁr“;??’ on - decidhucus wood
! J similar o
fungi
pores £ Aght-
reflecting,
layrnthine

nod lght-reflecting;
pores giike

| .Phaenh.u \

[see page B53)

flesh white, cream, pale
pinkish-buff or pale blue
B8 MEWIOUS page spread

{see page BED)

capped, perennial polypores
page 854

annual, capped palypores, continued 239

& Thamas Lessee & lens H. Petersen

Eenjarige polyporen
met hoed en donkere
context

Aurantiporus

Bjerkandera
Cerrena
Daedaleopsis

Eenjarige polyporen met hoed en
bleke context

Funalia

Gloeophyllum

Hapalopilus
Inocutis

Inonotus
Ischnoderma

Korstzwammen met hoedje

Meerjarige polyporen met hoed
Mensularia

Pelloporus
Phaeolus
Pseudoinonotus
Pycnoporellus

Pycnoporus



https://www.fenf.be/ipadclub/agaricaceaemap/bjerkandera-adusta.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cerrena-unicolor.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/daedaleopsis-confragosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gloeophyllum-abietinum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hapalopilus-croceus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inocutis-rheades.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inonotus-cuticularis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ischnoderma-benzoinum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mensularia-nodulosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phaeolus-schweinitzii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudoinonotus-dryadeus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/trametes-coccinea.pdf

952 rosette-fungl and the like rosette-tungl and the ke 953

Rozetachtige fungi

Rosette-fungi and the like

This form group comprises species
that, although not closely related,

PAiCro-dransings:
spores first,

g followed b a
are collectively known as “stipitate ,_:1 :Jh':,m,;fﬂ i _
stereoids’. All the speices in this cl. = clamps. Aa rdton-achtlen

group produce fan- to rosette- 5 Thelephora 5t ] e
X npproadmate species EreGpi
shaped or folded fruitbodies with a :,S,pf,ue.'apm.gs 5 i;;f';:;? 1 species Cotylidia
+ smooth hymenium on the under/ temperate Europe - page 939 } heIIa-achtien
outer side. The upperinner side is :
-

mastly sterile. The fruitbodies are
typically rather tough and range from
very large in Sparassis to small in
Muscinupta, Species of Thelephora
form ectomycorrhiza, while the
remaining species are presumed to be
decomposers of mass parasites.

DI'—:H SIMILAR FUNGI.
= the dustered polypares may form
large, rosette-shaped fruitbodies

but they abways have pores on the
underside (page 846).

- capped steredids are tough, mostly
broadly attached to the substrate, and
nat stipitate (page 962).

~ pleuratoids with reduced gills (e.q.
Glorocephala and Arrherna) form soft=
fleshed fruitbodies that usually have a
veined hymenophorne (page 60).

- cyphelloids do not noemally farm
stems (page 1076).

= flattened, clavate species of
Ascomycota are soft-fleshed with

a hymenium on both sides and the
spores are formed within asci (page
1350).

Funmer seaomc: 92, 142,
156, 163, 264.

Korstvormige fungi met hoeden

meduim-sized; with brown
flesh, brosam hyphae and

STy it i e Muscinupta
gL ¥ T .
page 955 e e Pleurotus-achtigen

Podoscypha

Polyporen in clusters

Sparassis
Stereopsis
Stereum

,%l -_"'-._, : % | Thelephora
/ : " -

4
with _.""--h --------------- -I{f 7

/7 small; with white et
/ . flesh, yellow
s, colours and very
%, small spofes

Stereum

readium-sized;

e skeleta ¥ i with tough flesh
T, huphae i ok, — C::__\, { and 1h||:L;|waIEd'
o / tom fan- torosstte- % £ M cystidia
H:'.\{[ 3 shaped or folded L -d.
large; with numencus | fruithadies with 2 i
hyrmenium on the : cl

rasettes; with gloeocystidia

and skedetal hyphae £ smooth lower

owiter side T ———y

wery large; with numerous § srall and
fokds; without skeletal ] e Q | spatuls-shaped;
hyphae 4 i with projecting

. L] : cystidia;
3 ather O M0SSES
5 O similar fungi
#-d.
I\I\u
i, + tough = fragile and soft-fleshed

earthtongues and athers
page 1350
D Thomas Lessee & lens H. Petersen

Fung| of Temperate Eurcpe,
Princeton Uneersity Press, 2019

capped corticiolds
page 362

pleuratoids without gills
page 50

cyphelloids
page 1076



https://www.fenf.be/ipadclub/agaricaceaemap/cotylidia-carpatica.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/muscinupta-laevis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sparassis-crispa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stereum-gausapatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/thelephora-anthocephala.pdf

]

- Sidera Phys.lspomus ngidapunrs_& Emmia :
@82 annual, resupinate (flat) polypores 2 species 4 species 6 species annual, resupinate (flat) polypores 933
e . page 943 page 044 page 945 Pomﬂte.'i'mn_ . . .
. Vipeces ' Lyl Ceripria & Meruliopis .. Eenjarige resupinate

Annual, resupinate polypores page 943 ! 7+ SDZCIE:
" page 94

This group includes polypores Antrodiella I

with annual, flat fruitbodies 17+ species p O y p O re n 1

that completely lack caps. Some page 942 i g

species may, however, form small page 948

protuberances (false caps) without Skele i - / 1 Miemelaea
an evident cap surface. Although 13 “"I'ﬁi:;_ discolours when “'?f,'fc“;:";_ -4 e 55'3:;'3; Amyloporla
some species can be recognized in page 941 fi fbsubes, tipped cystidia < 20mposed R
) ) ) 0300 with sphenical O -t coniluent Anomoloma

the field, it is a very difficult group \?"-" Sk!:;'al star- spares and sphesical et

s . . YRnae hal ystals poTeEs with pastel g
2 iy e s o o " Anomoporia
I i . § in KOH A~

. Kylodon tough; soft-fleshed ith A | C is .

Many species have tough, long- 3 species wiith smal :_\.,t E.;E:;,F"“ (] ., 5D.gc£: Antrodiella
lasting fruitbodies that persist long with pares masy pases soft-fleshed P gl page 949

page 940

Aporpium

with very

after spore production has ceased. smiall spares and

pale brown, large

Eenjarige polyporen met d
Emmia

Stenle matenal is easily sampled pares; mastly with pared, + soft- A t H
. : ’ Iporia
but cannot be identified. It may be a gsta anthe fleshed utipo
good idea to check if the specimen is Sistotrama withiregtlee - — Porpomyces Butyrea
able to deposit spores on a coverslip i‘l?hwfrf: pares and m};ﬂ"‘i’; . Da;”:;':; .
or microscope slide. Keep the pagepggg “”E:_:L__ti'ﬂ‘:‘ g fleshed Cartilosoma
specimen moist in order to enhance 5 Ceri H
- ; y eriporia
the chznce of obtaining a good ;Tun;.; { : whitish, with — - )
spore-deposit. Trechispora with 4, 6-or  f N 3 % hyphal cords, eriporiopsis
All species are wood-degrading 3 spacies i g Q %\:: % soft-fleshed )‘Enguﬁuhnia -
and most produce a white rot. it ey 4 E S Cinereom yces
page 938 i hiasidium: ", H as0
cottomy, ! }. i vinaceous-brown with page

¥ with echinulate 3 4 pale mangin; with
S i : .n % /  annual, resupinate -’ﬁﬁ?‘:‘ja .'J_Ifé C Y enystabtipped oystidia
i ] polypores Yoy ﬁ*’cw— A ;

OTHER SIMILAR FUNGI:
annual reflexed (polypores with a

resupinate decurrent lower part) and Anomoloma form flat fruithodias i " Ak - Aporpium . . .
capped polypores (page 886). 2 5?;';; cotforry I+ thert compietely lack besidivs? on deciduous wood; s Jal (=€ page 1136) Fi broorla
perennial, resupinate polypores (page P9 with amylaid £ [ 1 caps. Onwoodor basidia with i . .
854). spores % rarely on herbs . ongitudingl wals  RiidL=8 i FIaVIdoporla
sata
merulioid corticioids {corticioids with h GlOEOpOFUS
wrinkled-veined hymenophare) may soft; with - Q brawn-fleshed: o
look similar but the 'pores’ are rounded amyloid spores % - — =T with setae; % - Inonotus
and have fertile pore mouths = in true = similar fung oS el il e

polypores the pore mouths are sterile

AN Junghuhnia
i

(page 974). Anomoperia ; soft; with L'\_ page 951 . g
gregarious cyphelloids may recall g:gie;'; S chlamyi oo _ga-,g?;“fzéﬂ Lindtneria
resupinate polypores (page 1076). i m;‘;ﬁ' £ Meeriarige polvporen (incl.
soft-fleshed; 9
See also the overview and the refe- Pastia rose; on conifer yellow, & [abyrinthine: Meruliopsis resupinate
rences ta further reading on e 824, 4 ate wood with ornamented 7 . .
genpas 1:::;2': spares and {s=e o= 977) l\/leru|IOSIS
page 936 cyanaphilous basidia

Meruloide korstzwammen
Niemelaea

Rhodonia =4 A disc-shaped; phelloids
1 species dimitic % Crigp, with B ¥ = Lindtneria
pa0e 036 - hyphal cords; [0 ange; page 1076 1 spedies with 'pores’

Of;
+ OEp; pEAEFAL with thick-walled

dmost s ysitia (see page 980}

bicro-drawings
spores first,
followed on the
inside by cystidia.
d. = clamps.

oy. = cystidia.

Approximate speces
number applies to
temperate Europe.

is2e page 897)

perennial (ind. resupinate) and @ Thomas Lessee & Jens H. Petersen

annual, capped polypores of Temperate Europe,

[ L] .
1+ species Flavidoporia Pycnoporelius uriparia merulioid corticioids :
1+ species, page 934 2 spacies, page 934 1 species, page 934 page 974 pages 854 & 886 Princeton University Prass, 2019

page 936



https://www.fenf.be/ipadclub/agaricaceaemap/anomoporia-myceliosum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/antrodiella-faginea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ceriporia-camaresiana.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ceriporiopsis-mucida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cinereomyces-lindbladii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/fibroporia-vaillantii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/inonotus-cuticularis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/junghuhnia-nitida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lindtneria-flava.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/meruliopsis-taxicola.pdf

932 annual, resupinate (flat) polypores

Annual, resupinate polypores

This group includes polypores
with annual, flat fruitbodies
that completely lack caps. Some
species may, however, form small
protuberances (false caps) without
an evident cap surface. Although
some species can be recognized in
the field, it is a very difficult group
to identify, and in most cases cornect
identification reguires microscopy.
Many species have tough, long-
lasting fruitbedies that persist long
after spore production has ceased.

Stenle matenal is easily sampled
but cannot be identified. It may be a
good idea to check if the specimen is
able to deposit spores on a coverslip
or microscope slide. Keep the
specimen moist in order to enhance
the chance of obtaining a good
spore-deposit.

All species are wood-degrading
and most produce a white rot.

OTHER SIMILAR FUNGI:

annual reflexed (polypores with a
resupinate decurrent lower part) and
capped polypores (page 886).

perennial, resupinate polypores (page
a54).

merulioid corticioids {corticioids with
wrinkled-veined hymenophore) may
look similar but the 'pores' are rounded
and have fertile pore mouths - in true
polypores the pore mouths are sterile
(page 974).

greganous cyphelloids may recall
resupinate polypores (page 1076).

See also the overview and the refe-
rences to further reading on page 824.

bicro-drawings
spores first,
followed on the
inside by cystidia.
d. = clamps.

oy. = cystidia.

Approximate speces
number applies to
temperate Europe.
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page 937 R e with rounded, fertile
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1+ species Flavideponia Pyenoporellus uriparia
1 species, page 934 page 974

page 936 1+ species, page 934 2 spacies, page 934

of Temperate Europe,

annual, capped polypores
Princeton University Press, 2019

pages 854 & 886

perennial (ind. resupinate) and @ Thomas Lessee & Jens H. Petersen
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Rhodonia
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Skeletocutis
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https://www.fenf.be/ipadclub/agaricaceaemap/physisporinus-vitreus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/postia-balsamea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhodonia-placenta.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rigidiporus-sanguinolentus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sidera-vulgaris.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sistotrema-brinkmanni.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/skeletocutis-amorpha.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xylodon-brevisetus.pdf

960 corticioids

Corticioids

This form group includes species with
resupinate (flat) or reflexed (flat with a
narrow protruding cap) fruitbodies and
with a smoath, warty, spiny, toothed
or veined hymencphare. Spedies with
divided basidia or with spores that
germinate with a replicate spore are
shown on this wheel, but are treated
with the resupinate jelly fungi {page
1162).

Same distinctive species can be
told by macroscopical means. Caolour,
shape {mainly of the ymenophore)
and ecology are the maost important
characters. The majority of the species,
hawever, reguire microscopical study in
order to reach an identification.

Phylagenetically the species are
distributed amang a series of orders
that include fungi with completely
different morphologies (boletes,
agarics, polypores, efc).

Mest corticioids are decomposers,
and the majority ane white-rotters.
Species in the Bolefales (e.g. Sarpula
[page %84) and Coniophora (page
1034) produce a brown rot, and
mast members of the Thelephorales,
eq. Tomentella (page 998), are
ectomycorrhizal. A handful of genera
in other orders are also mycarrhizal.

The carticioid fungi is a large group
with about 500 species in temperate
Eurape. Many rare or inconspicuaus
species are not included here, but
representatives of mest of the genera
that accur in the area are included.

OI-':IG SIMILAR FUNGI.

- the rasette fungi have spathulate,
cauliflower to rosette-shaped
fruitibodies, with or without a + well
developed stem (page 952).

~ thick-fleshed, resupinate hydnoids
are freated on page 1054.

- resupinate polypores with
labyyrinthine pores have sterile pore
margins (page 932).

= plant parasites on living stems and
leaves, see Exabasidiakes (page 1214)
and Taphrinales (page 162.2).

Furmser staomc: 36, 50, &7, 74, 75, 81,
99, 159, 163, 339,

corticioids 961

Korstvormige fungi

eorticolds
wiith veins or folds
page 974 smooth, cottony
or peeling, fragile . .
corticioids Meruloide korstvormende fungi
page 986
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5

thick-feshed hydnoids
page 1054

resupinate

ey @ Thamas Leessae & Bns H. Petersen
Fungi of Temger 008,
Princeton Uneersity Press, 2

page 952 page 1622




962 capped corticioids with smoaoth hymenophore Porosterewm capped corticioids with smooth hymenophore 963
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annual; I+
cracking; ol
_".

the use of a microscope. All capped
corticioids may start out without a cap,
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See also the overview and the refe-
rences to further reading on page 960.
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https://www.fenf.be/ipadclub/agaricaceaemap/aleurocystidiellum-disciformis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/amylostereum-areolatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/byssomerulius-corium.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/chondrostereum-purpureum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cylindrobasidium-laeve.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hymenochaete-cinnamomea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/irpex-lacteus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/laxitextum-bicolor.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/peniophora-erikssonii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/porostereum-spadiceum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudomerulius-aureus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/serpula-himantioides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/steccherinum-bourdotii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stereum-gausapatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/terana-coerulea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/thelephora-anthocephala.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/veluticeps-abietina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xylobolus-frustulatus.pdf

a74 merulioid corticioids — veined-wrinkled hymenophore merulioid corticioids — veined-wrinkled hymenophore

Merulioid corticioids

This form group includes spedes with
resupinate and reflexed fruitbodies
that have a wrinkled or veined

Micro-drawangs:

Meruloide
?ﬁuﬁv:d%;\ the H
Dbk korstvormende fungi

d. = damps,
hymenophone. All such species were Lindtreria bas.= hiasidum,
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https://www.fenf.be/ipadclub/agaricaceaemap/byssomerulius-corium.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ceraceomyces-sublaevis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/coniophora-arida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hygrophoropsis-macrospora.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lindtneria-flava.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/meruliopsis-taxicola.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phlebia-lilascens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/plicaturopsis-crispa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudomerulius-aureus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/serpula-himantioides.pdf
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https://www.fenf.be/ipadclub/agaricaceaemap/amphinema-byssoides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/athelia-arachnoidea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/bulbillomyces-farinosus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gyrophanopsis-polonensis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hyphoderma-cremeoalbum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/jaapia-argillacea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/peniophorella-clavigera.pdf

as6 fragile corticioids with smooth to warty hymenophore

Fragile corticioids

This rather poorly defined form group
includes resupinate corticicids where
the fruithbody is relatively loosely
attached to the substrate. They may be
gither cobweb-like, cotton-like or flaky
and fragile. Species with thin, waxy or
gelatinous fruitboadies are not included
here, but amongst the firm, white or
coloured corticicids with a + smooth
hymenophore.

Species in this group are best
identified by using a compound
microscope but macro-morphology
may provide useful cdues. Since all
the species included have a loose
hyphal structure it is easy to prepare
flat preparations for use under the
microscope - and as the hyphal
structure can be seen clearly, they are
much easier to work with than the
wany or gelatinous species.

Leptasporomyces
4 species
page 991

CII—':I! SIMILAR FUNGI.

~ whitish to pale grey corticicids with
firm, tougher, wasxy structures (page
1004).

= coloured corticicids with firm,
tougher, waxy structures (page 1012).

See also the overview and the refe-
rences to further reading on page 960.
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https://www.fenf.be/ipadclub/agaricaceaemap/sistotrema-brinkmanni.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tomentella-bryophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tubulicrinis-accedens.pdf
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https://www.fenf.be/ipadclub/agaricaceaemap/aleurocystidiellum-disciformis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/basidiodendron-caesiocinereum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/bulbillomyces-farinosus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exidiopsis-calcea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gloeocystidiellum-clavuligerum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/helicogloea-lagerheimii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hyphoderma-cremeoalbum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hyphodontia-alutaria.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hypochnicium-albostramineum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/kurtia-argillacea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/peniophorella-clavigera.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phlebiopsis-gigantea.pdf

1000 smooth, firm, whitish to greyish corticioids Hypochnieium Tubulicrinis FE— smooth, firm, whitish to greyish corticioids

Pe_rgnphnmﬂa S:;:?ED';; 204 speces, page 1007 o cnocies, page 1006 Ws mgcﬂ::;a ;
da ] 1 Spacies +
Smooth, firm, + whitish corticioids e Nie Aot 1008 Stev I ge, g I a d d e
This form aroup includes smoaoth, firm, Wﬂt:ﬂ?: i:fufﬂ& s:;f::::es
f 3+ SpeECl . . .o
relatively well-attached, resupinate page 1004 euem page 1008 n‘agtsr.r;a;g:u Wi ta C ht 1 ge tOt g r |J Ze

corticiids with whitish or pale greyich ] g SR '
hymenophores. The texture of the 3 T ey i ] £ L # K | \
fruitbodies may be cheesy, waxy or Buibilfomyces 3 n i o kgt \ { ; : kO rSte n 2
leathery. (see page 995) . B T F i Fi : A

Most species in this group, also 7} -
colloquially called “white paint’, can

4

2 Spaees
page 1009

Radulomyces

only be recognized with the aid of a with eysticia Sambeites with
micrascope and suitable reagents. . conspicuous T : “E“E:'sﬁ;'l':'“ : i Scopu loides
Basidia attached to the side, rather & species S R oY i o . 3
than at the base, are termed pleural. page 1003 Conspicuous e acgj:,;:g 4 . b Sebau na
stick e ’ Wy, : . =
OITHER SIMILAR, FUNC - -~ i : wn:slrﬂ“g?:nnh: : ; w
s A with globose e L 2 F ¥ B
- the distinction between this form “bulbis; n very wet < R, o | h. ~g" ot Stevige gekleurde korstvormende
group and the fragile, white habatats r - X S s;ear;n-lluke - . X
corticioids is not clear-cut {page A e \ | itk e . ngl
588), ) \ , ) 1 : ...
’ Y | F 3
- dark grey and pinkish-buff on living i N, w
gtk Tulasnella

Bbark 3 AN,

species are treated amongst

the attached, coloured fruity smell

corticiaids (page 1012). Vuilleminia
See also the overview and the . ;/ B W : ! Xenasma
references ta further reading 17+ species 3 . j i f 1 f obolus

on page 960. page 1002

basicha 1
pleural, spore |
ormament visible : greyish corticioids wiith extremely
wwith flat fruitbodses long basidia;

when stained £
i with a smooth or a browrn-rotier

, warty hymenophore

Chaeta-
dermella
1 species
page 1011

stefigmata

Inflated with

gloeacystidia

: i basidia with rather small, e
{see page 1176) 1 e kengitudinal wioady and ke tiallelimn
3 . ' * perenndal L -". 5 species
page 1011

basidia with
bongitudinal
walls

woody and
perennial

Sebacina
(see page 1173)

bassdia in
NS

woody and
perennial

1 species
page DES

Mylabalus

septa and
Nticro-drawings ‘pouch’
spores first, = A

followed on the z
Inside by cystidia £ i
cl. = clamps. ﬂ'hpl1

has. = basidia (see page 1172)

Approximate species
ruemiber apphes to Basidiodendron

{ [h]
temperate ELrape. (see page 1175) (see page 9700

| of Temgpe
eton Uneersity Pr

Helfcogloea -
{see pane 1166) page 986 page 1012



https://www.fenf.be/ipadclub/agaricaceaemap/radulomyces-confluens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/scopuloides-hydnoides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ditangium-cerasi.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stereum-gausapatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tubulicrinis-accedens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tulasnella-violea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xylobolus-frustulatus.pdf
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https://www.fenf.be/ipadclub/agaricaceaemap/aleurodiscus-amorphus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/amylostereum-areolatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/asterostroma-cervicolor.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/coniophora-arida.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/aleurodiscus-aurantius.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/crustoderma-corneum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cylindrobasidium-laeve.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/dacryobolus-karstenii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/dichostereum-effuscatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gloiothele-citrina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hymenochaete-cinnamomea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hyphoderma-cremeoalbum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/megalocystidium-leucoxanthum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/peniophora-erikssonii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phanerochaete-jose-ferreirae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phlebia-lilascens.pdf
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https://www.fenf.be/ipadclub/agaricaceaemap/rhizochaete-filamentosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ditangium-cerasi.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stereum-gausapatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tulasnella-violea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/terana-coerulea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tomentella-bryophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tubulicrinis-accedens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/vararia-gallica.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xenasmatella-fibrillosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xylobolus-frustulatus.pdf

1036 spiny corticioids

Spiny corticioids

This form group includes resupinate
and reflexed, thin-fleshed cortici-
oids with a dentate to spiny
hymenophaore. A few species

can be identified in the field, but
in general the most important
characters are the appearance

of the spores and basidia, and in
some cases the types of cystidia
and hyphal structures, all of which
require Microscopy.

OTHgR SIMILAR FUNGI.

= the hydnoids are more thick-
fleshed and often have a cap and
stem (page 1054).

= pendent clavanoids form ‘clubs’
directly on the substrate, rather than
in connection with a subiculum or
the flesh {page 1092).

- the merulioid corticioids have a +
veined hymenophore, which may
partially split inte rounded ‘teeth’
(page 974).

= the pores of annual, resupinate
polypores may, with age, split into
‘teeth’ (page 932).

See also the overview and the refe-
rences to further reading on page
960,
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3 species, page 1046

spiny corticiobds
form flat or effused-
reflexed frustbadies
awith sping'
dentats lower side
{hymenophore)

| ather
; similar fungl

hydnaids, page 1054

__f._; mﬁ% %ﬁmﬂ :
Jm % O

without flesh, but

Peniophora
(see page 10200

Irpex

coarsely warty-
spimy, waiey

+ effused-reflexed

" 1
/ -"\.
%
P .-‘I.
o Mmosthy brownish-
rose with pale

: +- l-"\.

HE )

margin

b

Y Wy

spore blue y |
in KOH i

&'J)- i
hyphae

latyyrinthine-
dentate; brown-
rotter

pale brown
with brown
hyphae

clavarioids & jelly fungi
page 1092 & 1162

merulioid corticholds, page 974

blue-green

with brownish
flesh and brown

spiny corticioids 103

Micro-draswings:
spores first,
followed an the
inssde by cystdia.
¢l = damps.

bas. = basidia

1+ = amyloid

hy = hyghas

Approximate
species number
applies to
temparate Europe

Steccherfnum
7 species
page 1043

Mycoacia
3+ SpECies
page 1019

Radulomyces
2 species
page 1051

- Amauradon
B G species
page 1052

Asterodon

\ fll."- 1 species
7

Elt) page 1052

oy

Hydnomerulivs

{see page 981)

30+ species
page 1052

& Thamas Lessee & Jens H. Pelersen
Fungi of Temperate E
i Lineversity Pres:

Korsten met stekels,
pinnen of tanden 1

Amaurodon

Asterodon

Basidioradulum
Clavaria-achtigen

Cristinia

Dentipellis

Dikvlezige en stekelige hydnum-
achtige zwammen

Epithele
Heteroradulum

Hydnocristella
Hydnomerulius
Hyphodontia

Irpex
Irpicodon

Kavinia

Lindtneria
Lyomyces
Meruloide korsten
Mycoacia

Odontia
Peniophora

Radulomyces
Resinicium



https://www.fenf.be/ipadclub/agaricaceaemap/cristinia-eichleri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/epithele-typhae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/heteroradulum-deglubens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hyphodontia-alutaria.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/irpex-lacteus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lindtneria-flava.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mycoacia-aurea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/peniophora-erikssonii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/radulomyces-confluens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/resinicium-bicolor.pdf

1036 spiny corticioids

Spiny corticioids

This form group includes resupinate
and reflexed, thin-fleshed cortici-
oids with a dentate to spiny
hymenophaore. A few species

can be identified in the field, but
in general the most important
characters are the appearance

of the spores and basidia, and in
some cases the types of cystidia
and hyphal structures, all of which
require Microscopy.

OTHgR SIMILAR FUNGI.

= the hydnoids are more thick-
fleshed and often have a cap and
stem {page 1054).

= pendent clavanoids form ‘clubs’
directly on the substrate, rather than
in connection with a subiculum or
the flesh {page 1092).

- the merulioid corticioids have a +
veined hymenophore, which may
partially split inte rounded ‘teeth’
(page 974).

= the pores of annual, resupinate
polypores may, with age, split into
‘teeth’ (page 932).

See also the overview and the refe-

rences to further reading on page
960.

‘eeth’ (Rattenad)

SIS, (Tored 1N Sertos

spiny corticioids 103

Lyomyces

Hyphedontia & Xylodan :; ?ﬁ:;
15+ spacies o

pages 1044 & 1045

Resinicium
3 species, page 1046

Micro-draswings:
spoes first,
followed on the
inssde by cystdia.
¢l = camps.
1§'§Tﬁ bas. = basidia
1+ = amyloid
hy = hyphas

Peniophora
(see page 10200
Dentipeilis

1 species
page 1043
Sistotrema
26 species

page 1042 Approximate

SpeCies number
applies to
temperate Europe

effused, with

Kawinia shortspines e e
1 spaces e spm;rw\ax? Steccherfnum
page 1041 effised, with : 7 species

page 1049

+ effused-reflexed

Mycoacia
3+ species
page 1019
Hydnocristells 3 -
. g qgreen with _-"' H : mioatly browenish
1 species B s n,  rose with pale
pets sp.nes:;n f s, Fargin
SubicLilum f-" f

Radulomyces
2 species
\, page 1051

FeS0y;
Spines on
subiculem

Trechispora
24 species
page 1030

spiny corticiobds \

eottony; with
amgullate ¢ ¥
hyphae i

form flat or effused-
reflexed frustbadies

awith sping'
dentate Inwer side

spore blue :
in KOH i Rl green

codan
H:P:'M.es i i I+ y {hymenophore) asteroseta
page 1033 dusters; —
on Pnus 1 g-ﬁ with brownish Asterodon
3 _ flesnhand brown f,..‘_ e
§ other wphae J i) eoce 1052
somewhat 3, similar fungi h _.-
WY, B , d 7
b bas. + spores without flesh, but % f lalyyrinthine-
E]fa"éﬂr‘;ﬁ:ﬂui crancphilous - with + solated denitate; brown-
- i rotter
somewhat ™, . "/
WKy / e Hydnomerilius
- basidia with = : i wilth Brown (see page 381}
Lindtneria
(see pane 9A0)
_,."r_’( thick-fleshed pale brown
P and spény with brown
somewhat .. hyphae L] Tomenteila
gedatinous 22 30+ species
page 1052

clavarioids & jelly fungi
page 1092 & 1162

page 1038

Epithele
2 speest
page 1036

(see page 1171)
He
{see page 1174)

merulioid corticholds, page 974

hydnaids, page 1054

Korsten met stekels,
pinnen of tanden 2

Sistotrema
Steccherinum
Stypella
Tomentella
Trechispora
Trilzwammen
Xylodon



https://www.fenf.be/ipadclub/agaricaceaemap/sistotrema-brinkmanni.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/steccherinum-bourdotii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/stypella-crystallina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tomentella-bryophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/xylodon-brevisetus.pdf

1

1054 hydnoids {with spiny hymenophore, rather thick-fleshed or with stems)

Hydnoids

The hydnoids are defined here as
either stemmed or thick-fleshed
fungi with a spiny or dentate
hymencphore. Fungi with thin,
resupinate, spiny fruitbodies are
treated under the form group
corticioids (page 960).

The hydnoids constitute a
forrm group of species that, for
example, belong to the orders
Thelepharales, Cantharellales and
Russulales.

C"HLH SIMILAR FUNGL

— spiny species with flat
(resupinate) fruitbodies and thin
flesh are included under the
corticioid fungi (page 1036).

- species with isolated spines that
lack a common flesh are treated

under the clavarioids (page 1092).

Fusmegn reanmec: 50, 142, 163, 221,

229, 346.

Nbcro-drasings
spares and cystida

Approximate species
number appbes to
temgerate Europe.

hydnoids 1055

Dikvlezige hydnum-

Gloioden 23-"'1*"-!
1 species SpeE . .
1060 page 1061
o 1% achtige fungi
Spedies =
p.':gﬂ: lluss ¢

Hydneilum
14+ gpacies
page 1064

Auriscalpium
Bankera

Climacodon
Gloiodon
Hericium

caps or heaily

branched tough;
Ja e an cones
= J broadly adnate crisg;
i- g u small caps srrvell of curry Hdne”um

Hydnum

Korsten met stekels, pinnen,
tanden

Phellodon
Sarcodon

tough;

i % 'w smell of curry
I+ ‘1,._ ’

} tough;
wtnom smedl of

o LT
- with i}
i STEM

7 e Sarcodontia
i i -mmnut S'I"IIHI of .
; ; 7 hydnoids nst: 1 curry Sistotrema
: § onwood; 3 form hoof- % udih staen |
i I wathout _ shaped, branched H i i
i E ostem, ] of sternmed i Sponglpellls
i some are fruithodies with
1 branched aspiny underside i H arsp
teugh and with | K hymenophore) 7 § ! cap smooth and
= flat teeth | {  pale or apaicot-
\._\ Ei i Oramge
\_ C:} s similar fungi ll,.-" \‘5 :
g b " __n':. [
FEo than-fleshed t—\j small; with toath-
b ke spines to
Clima & labyrinthine pores
1 species Fperon

11 species
page 1072

page 1056 small; with very

small, crowded
spines

huge, tough
with small caps

tolrama
Species with stem
page 1075

Sarmdnnﬂa\\x
1 species
page 1057
thick, yellow and
+ FESLIpINALE;
mainly on Makes

clavariofds
page 1082

spiny corticioids

Fung! of Temger:
page 1036 i el

1 LI



https://www.fenf.be/ipadclub/agaricaceaemap/auriscalpium-vulgare.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hericium-cirrhatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydnellum-aurantiacum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydnum-repandum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phellodon-confluens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sarcodon-squamosus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phlebia-tremellosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sistotrema-brinkmanni.pdf

1076 cyphelloids

Most cyphelloids are reduced o

page

cyphelloids 1077

1085

Hemmm:es& m::‘ E’:‘;:;‘:

’ e page 1083 (see page D4E) M e
Cyphelloids page 1082 LT 3+ cyphelloid species spores first, 2
This form group includes | 4 page: 1084 then surface
basidiomycotes with small cup-shaped, ?‘ﬂfﬂ: o
bell-shaped or tubular fruitbodies page 1081 Apprommate
on various substrates. The largest Sehtzaphytium S_F'j':':_? :::""-*'
fruitbodies are up to 10 mm wide 2 species :f'rlpe-lale
(Schizophyilum amplum), while the page 1081 Europe.
smallest are only around 0.2 mm wide ﬁ
(Pseudolasioboilus minutissimus). The : e et page 1085
fruitbodies are generally positioned ! i on Mattewccl  on a subseulum i sl
with the hymenium painting down- cﬁfg AR e on woad with fimbaiale ooy ofien
warts, allowing the spores to fall freely page 1079 shf’pgd"l”&ﬂ;ﬁ e e S extremely o
when released. and decduous 0 B 1.3::{;?5 1 C'ﬂmlﬂ ?I;':n:les.

substrates S,
fruitbodies joined on a common fleshy ]
meta-structure. These speces are also
nested within the Aganicales.

small; with peojecting
hairs; on herbs and
Twigs, Tolerates
dessication

R § large, with brown 1, with pal
agarics, Le. members of Agaricales ymenium; b n;":n :.«Lem
that have becorne gill-less during the cﬂmS:'-z.aﬂﬂ o moss parasite

ocess of evelution. Some palypores, o | -,
P st udating polypar Clitepilus cthar small i simall, whitish, i
e.q. species of Cenparia (page 946), 1 cyphelloid ekt g - soon flat, with - - P,
may initially recall cyphelloids but, with | Spedes "mf; i “,  tiged Fymeniuem; : ;‘
] § ' ! (sew page B3) Op; o/ % ; %, on bark and litter e
age, the cups join to form ‘normal on hests, raely & E § 3‘{
polypaore fruitbadies The numerous wacd f_.-“ “":\\1 .,AI' "-.,_ 3 .__l'.J
separated tubes in Fstuling hepatica ~ \? 'll 2 very small, whitsh gl
(page B45) and the unusual ‘gills' of Y ecium-sized, \\ Al fi 2 % b et P
Sehi i : ) with rose spoves; [ " o r = % s ol P
chizephplium commune (page 62) e =] W, ! //7 an Fraxinus
can be interpreted as many cyphellaid ; = = /// s
e

—e— v cyphelleids
form cup-shaped,
bet-shaped fo tubulas
hangng frutbodies
on wood, herbaceous

,—/}'\, % stems, leaf-ltter and
—— E Irvang mosses i
e b '

DI-':H SIMILAR FUNGIL

- many species of e.q. Hyalsscyph-
aceas may look similar, but the
apothecia can point in all directions
and they tend to look neater and less
irregularly hairy. They form spores in
ascl (page 1372).

- some rosette-fungi recall large
cyphellaids, but cyphelloids are never
long-stermmed (page 952).

~ pleurotoids are typically larger, with
more well-developed gills (page 60).

Calyptelas
+3 species
page 1080

i extremely small; with
projecting hars; an
wood and herbs

smadl; with lang
projecting hairs,
orysta-tipped;
an litter
Rimbachia
3 species
page 1078 small; hairs with
flagella-lke tips; on

Episphaeria
1 species
page 1086

Y Lachnella
2 gpeckes
page 1086

Peeudolasiobolus
1 speies , page 1087

W cticypheils

i hests, wood efc 2 species
page 1088
Funtuer rEaomic: 5, 6, 40, 156, 186,
amall; hairs wath
J olabrous, swallen
Arrhenia o 1ips; on fems
1 cyphelloid
species small; with broan F &
[5ee e Gd) s, gregarious
. e aor in chetens on Flageloscypha
small, with beossen  winad and bark B+ species
hasrs; on wood and page 1059

Cephaloscypha
1 speces
page 10BE

fla
1 speges
(52 page 63)

rosette-fungi
(page 952)

inoperculate cup fungi
(page 1348)

2+ Species
page 1091

Cyphella-achtigen

Arrhenia

Calyptella
Campanella
Cellypha
Cephalocypha
Chromocyphella
Clitopilus
Creoporia
Crepidotus
Cyphella
Episphaeria
Flagellocypha
Henningsomyces

Inoperculate bekerzwammen
Lachnella

Maireina
Merismodes
Pleurotus-achtigen
Porothelium
Pseudolasiobolus
Rectipilus
Resupinatus
Rimbachia
Rozetvormige fungi

Schizophyllum
Seticyphella

Woldmaria



https://www.fenf.be/ipadclub/agaricaceaemap/arrhenia-acerosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/calyptella-campanulla.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/campanella-caesia.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cellypha-goldbachii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/chromocyphella-muscicola.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clitopilus-caelatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/crepidotus-applanatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/episphaeria-fraxinicola.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lachnella-villosa.pdfhttps:/www.fenf.be/ipadclub/agaricaceaemap/flagelloscypha-minutissima.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/henningsomyces-candidus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lachnella-alboviolascens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/merismodes-anomala.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rectipilus-fasciculatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/resupinatus-applicatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rimbachia-arachnoidea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/schizophyllum-amplum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/woldmaria-filicina.pdf

1092 clavarioids clavarioids

Clavarioids ¢ b, Multiclavula © Thamas Lessee & Jens H, Petersen Micro-drawings: C I ava rl a _a C ht | ge n
a o ludes Basichomyes . : 3 § ; 3 species Fui al of Terngerate E spores first,
avarioids ncludes Sasioomycoia y A : page 1114 PrnCeton Linsversity Pres 19 then baskdia .
with normal, one-celled basidia and f {has.) and K I eine d unne
thread-like, awl-shaped, clavate or Pistillina cystidia (op.).
branched fruitbodies. Most clavate 1 species i z k
X = Agproximale
fruitbodies are negatively geotropic 3;]:‘11"'2‘1:. LAty spedes number onve rta te

Clavicorona ?;ﬂL?;;
i Europe.

(they growspoint upwwards), but some page 1102
species with very small fruitbodies

are ageatropic (the orientation is Pag 1 b Arto myces
random) and species in the genus ; . : A i
Mucramella B> are positively geotropic J ; 5 D Ascos permum
(they point dowmnwards). L k

The clavate fruitbody i< one of the f 3 L Ca Iocera
simplest, mast basic types of fungal P-EY_"’"“‘:”‘ 118 cnentation orlentation randem : Ceratellopsis
fruithody, and clavarioids have arisen p‘a.;ffuegg fiﬂ§|?1ﬁ.{y aa"f““a“‘i;ma’t’h e | 3 P
numerous times through the evolution scieratiuem; with a"’;k;,:;'}.:ﬁ;;' upright orlentetion \&_ i o Clavocorona
of the fungal kingdom. Clavate marginal hairs, : medium-sized: : .

on Molinia lichenized Eocronartium

fruithodies accur in Ascompcota (e.g.
earthtongues), within the rust fumgi,
the jelly fungi and in numenous places
amongst the remaining Basidiomycota
with one-celled basidia, e g. amonagst
the Agaricales.

upnght cremntation;

medium-sized; white; Grotere, < 2 mm brede of sterk
with widensad, alrmost

Gy e B el LA Tpt 04 aia vertakte clavaria-achtigen
i : J peces

arientation random

oF upwards; small

tomediurm; + with r
soherotsurm it

arsentation DQ

.

0 1 Ry age 1132 Gymnosporangium

. Hirtrelavul;
The group of clavaricids with 'rs*e:esa randog;ernytsn?ll, upnght onentation;
r i
one-celled basidia includes about 20 page 1098 : mﬂ:"um eg. on
genera, with around 200 species in

temperate Eurcpe.

Mary small clavarioids live as
decompasers of plant materal,
e.q. on stems of herbs or leaves.
Some species of Typhula b may
parasitize plants. Amangst the larger
clavariokds the genera Ramania Bt

\-.
(/7 _ { ascomyceten

Cryptomena :

onentation

har | el Hirticlavula
i %, with widened tps . .
\Q Knuppelvormige toe tongvormige
\ |
i
I

L + upright R / Lentaria
5 o entatson; ;
medim-sized; W - ; Mucronella

random; 4 f
extremedy small; ;' p
hairs; an bark - i FeSOy; on wood M u |tiC|aVu |a
Y 1 ————————————

" i Ceratellopsis : L H
Clavariadelphus &t and Thele- 3+ codelie) all, y | PhIeo ena
phara B> are ectomycor- page 1097 thin, unbranched . : rhieogena

or skghtly branched

rhizals. eengtion H clawariods B g, Phsalacrla
Like the hygrocybaid - randomor | 1 - mastly on wood of | Tag Y Ll . o1

fungi (page 142), some ; dow"war-lr:s, ‘C:) siems " | - ANe Y y . Pistillina

£ omr Wery Sma 1 N i arger, more than 2 mm thic 1 L E . ¥ !

ar 3l ?.pe{le.s af Chwarla, = poinfed i - or highly branched davarioeds { i £ ¥ Y ) 1 Pte ru |a

Clavulinapsis and i - on wood, stems or sall, A i i B 8 ) T

Rarnariopsis B may live othar See next page spread | | i ' - ThuIIa

i a not yet understood I+ similar fungi Y | Py j

symbiasis with herbs (page

18). These species are mastly iy //:/'5" S L e

very demanding with regand spanes '~.___ e /

to habitat, and, among ‘,;-’-{"f\]/ AP

other things, are sensitive to fertilizers, bas. J/'; 4/ A

preferring habitats with a long & ]

continuity. They often share habitat
with a number of rare hygrocyboids,
entolomatoids, earthtongues - eq.
im unimproved grasslands or in damp
forests on mull soils - and they are

particularly good indicator species of % L
especially bindiverse fungus habitats.
Cantinued on next page spread o
i o i ' club-shaped to tongue-
Calocera Eocranartium Phieogena Gymaasporangium Acrospermum shaped Ascomyoata

{page 1159) {page 1184) (page 1245) {page 1208} lpage 1523) {page 1350)


https://www.fenf.be/ipadclub/agaricaceaemap/artomyces-pyxidatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mucronella-flava.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/multiclavula-vernalis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phleogena-faginea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mucidula-mucida.pdfhttps:/www.fenf.be/ipadclub/agaricaceaemap/physalacria-cryptomeriae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pterula-gracilis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/typhula-anceps.pdf

1094 clavarioids clavarioids 1095

Ramario, . .
e ey Clavaria-achtigen
contnued from previous page spread . page 1121 Praruls spores first,
4+ species then bassdhia (bas 0
lvuinopsi poge 1105 i, Aromyce grotere < 2 mm dikke
OTHER SIMILAR FUNGL 15+ spepes 2 species ot )
- species of Calocera loak similar but page 1125 "_ . page 1130 Approamate spees

et i of sterk vertakte
Alloclavaria

Artomyces
Calocera

have rubbery textures and tuning
fark-shaped basidia (page 1159).
— greyish-white spedies of davaricids
with septate bacidia are treated with Clavaria
the jelly funai (page 1164). 2D+ species
: page 1116
- arange-yellaw, gelatinous clavarioids
with teliospores that germinate with
septate basidia belong to the nust
fungi (page 1208).
- Ascomycota with club-shaped
apothecia are induded with the earth
tongues and athers (see page 1350).
= Acrospermum is a small, dark,
clavate Ascompcata on herbaceaus
sterss with internal asci (see page

with skeletal o 0 1 A )
i, basidia 2-gpared; i Yl ; i Clavaria

on debdis

stengmata bulhom

_ sped;on ol x4 =M Clavariadelphus
with flasing tps; Clavulina

on deciduous
WO . .
Clavulinopsis
Kleine dunne onvertakte clavaria-

basicha with
normal damps;
on so

basidia with
normnal damps;
on soel

o2

1523). .- Teste on achtigen
- Ascomycota with perithecia with °§:’;;""‘P5 conifer debris X
!r“.ll'm:_;:ed inha clla-aate strama are J , / ,fJ % 3 ; Knu eI— en ton gvormige
included with the pyrencmycetous y R 4 .
fungi (see page 1510). E. A B s I{ .-'J "'-__E i j ascomyceten
— for small, dub-shaped fruithadies : 1 species with cystidia; - g 3 4 Q | / % green with FesO,; 1 Lentaria
with internal spore production and page 1115 L ‘“l‘j':;:‘-‘ed'e i x a5 zr,' b ", large and fleshy; L % L ot
passive, dusty spore dispersal, see ' ‘ ...... ol i il o . T A ) Macrothla
Phiseogena, asexual fungi and myze- T B - A 3 . : .
tozna (pages 1246, 1626 and 1646). \.\ PO oo | R SRR Phaeoclavulina
2+ species larges, more than ) | ' Pterula
Funtsies reaoms: 31, 32, 38, 44, 63, 92, i

100, 142, 143, 230, 232, 243, 244, i mmazon £

2mm thick or heavly i with UYH AT R Rl A O —_
branched davarioids i LY b o 9
Convod sems | s fﬁ%ﬁﬁ o » Ramariopsis
s e, | Ramaria

m:gsl.:m leaf-
itter E
_ £ ] Stromatische pyr myceten
ather wo ' 1 : Thelephora
similar fungl |7 H : o e page 1134 .
i Tremellodendropsis
smal, thin, unbranched 4
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https://www.fenf.be/ipadclub/agaricaceaemap/artomyces-pyxidatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clavaria-amoenoides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clavulina-cinerea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/clavulinopsis-corniculata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/macrotyphula-fistulosa.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pterula-gracilis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ramariopsis-crocea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/thelephora-anthocephala.pdf

1154 Dacrymycetales — with tuning fork-shaped basidia and budding spores

Dacrymycetales

The Dacrymycetales is a natural
group characterized by tuning fork-
shaped basidia, mostly septate spores
that bud off microconidia, and by
the predominantly orange-yellow,
gelatinous to rubbery fruitbodies.
Mature spores are best studied from
deposits on slides. Some species farm
simple asexual spores {arthrospores)
from structures that are similar to the
fruitbodies, but softer.

Dacrymyces
13 specees
page 1155

overmatune
spore with
micreconidia

Dacrymycetales
have tuning fork-
shaped basida,
spores that bud
off microconicda
and gelatinous-
rubbery, = yellowssh
fruitbodies

clavariokds
page 1092

The indiidual genera are poarly
delimited in relation to each other,
and the largest genus, Dacrymyces, is
not monaphyletic.

All species are wood-decayers and
form a brown rot. Some species, e.q.
Dacrymyces stillatus, can cause serious
damage to timber, including wooden
window frames.

FustHer e2aomec: 50, 142, 163, 265, Drevelopment of bassdia {left); types of basidia
(right).

Micro-drasings:
spores (outer
pant of wheel)
and spores
Ditiola buddeng off
2 species recroconsdia
page 1157 {nner part).
Approsimate
species number
applies to
tefmparate
Eurnope

jelty fung
page 1162

Dacrymyces form small, cushion-
shaped to turbinate fruitbodies
that may aggregate in resupinate
structures. The spores have up to
nire septa. All are wood-degraders
and brown-rotters.

Dacrymyces stillatus often occurs
in bath a sexuwal and an asexual state
on the substrate. The asexual state
is reddish-orange and soft, and can
easily be squashed (lower image),
while the sexual state is adnexed,
translscently yellow and firmer, more
rubbery-gelatinous. The hyphae lack
clamps. The basidia are tuning fork-
shaped. The thick-walled spores are
flattened on one side, at maturity
have three thick septa and measure
12-14 % 3.5-4pm; they bud off
small, globose conidia from each
cell. Occurs on moist, rotten wood of
coniferous and deciduous trees.

May be difficult to separate from
D. lacrymalis = but that species lacks
the prominent asexual state and has
somewhat thinner-walled sporas.

Widespread and very comman; all
year.

Dacrymyces lacrymalis is bright
vellow, translucent, wrinkled,
narrowly attached, medium-sized,
Dacryrmces that does not have a
proper sterm. The spores have three
somewhat thickened septa and
measure 1214 x 3.5-4 pym. Occurs
mostly on decomposed wood from
deciduous trees, more rarely on
conifer wood.

The similar Dacrymecyes stilfatus &
is usually accormpanied by a reddish
asexual state.

Widespread and common; all
year.

Dacrymyces 1155
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Dacrymyces-achtigen

Calocera
Clavaria-achtigen
Dacrymyces
Ditola

Femsjonia
Guepiniopsis
Orbillia
Trilzwammen




jelly fungi {fungi with aberrant basidia and repeating spores) 1163

162 jelly fungi (fungi with aberrant basidia and repeating spores) Exidiopsis Sebacina
12 species 5 species
page 1172 page 1173

Jelly fungi e i o Sadi s 17 " o Trilzwamachtigen met
This form group includes species page 1169 g Tulasnells -.]:e:egf;:: :.:asudm. . .

e E kleine eenvoudige
vruchtlichamen

that maostly have septate, long,
sterigmate basidia and spores
that can usually produce a copy
of themselves {repeating to form

ApPIOIGIMATE SPECies
nurnber applies 1o
temperate Euope

secondary spores). Many species
are gelatinous and have basidia

Eftbulabasidium
1 species

K page 1169
imbedded in a protective gel. tough and A
skl chroomyces
T i f i then and I -
s it A g | g BRI
' with spines; v and herbs basidia; on basidioaendron
surface, where the spares are s Scotomyces .
formed. i 1 species Dacromymes-achtigen
: : 1 species confluent small page 1173
The fruithodies are highly page 1181 frustbodies; on el oy & Digidatispo ra
variable in shape and colour, wiood g § 5 .
F i X : el with inflated H s
from flat (resupinate), verrucose £ o ey Efibulobasidium

or spiny, to large, folded, brain-
like, clavate, branched or
cap-like. One group of jelly fungi

on wood

Exidiopsis
Filobasidiella

does not even produce obvious with dark S u?""'m“ecme':”
o : t i . . s
ruitbodies, but cocurs either mﬁ?s:'::sn like contents; _ y page 1178 H ellCObaS|d um

as parasites inside other fungal
fruitbedies ar forms almost
invisible films an, for example,

. on wood

page 1192

Helicogloea
Heteroradulum

basidia short,

¥ on wood with .
other fungi & -d.
or directly
on fungal | Ny,

wiood. . net forming a . X
As defined above (aberrant -"-._ ";ﬁ ::fn;r::;n; KO rstvormi g fu n g
basidia and repeating spares), Sirobasidium wood ; Digitatispora . . .
the jelly fungi is a form group 3 speces frultbodses _.’: Q i e 1 species Kr|eg|5te| neri
i I,

that also includes fruitbodies page 1168 page 1180

that are not jelly-like, and
phylogenetically they usually
bebong to the subphylum
Pucciniomycoting and the orders
Auricwlaniales, Cantharellales,

Prodontia
Protohydnum
Rhizoctonia
Saccosoma

A basdiain chaing; | e
on wood with  § g 3
pyrenonmycetous | (_‘___E,}_
g P
BATELA WITH LONGITUDINAL SEFTA
BAGIOW WaTH mg

an driftwood
jedly fungi i atseashores
wath srnall or simple I

3 fruniodies _;’;
s digy [ o q
. e

Sebasinales and Tremeliales, mﬁ“ basidia with ey

all of which are within the page 1166 négh;:(-déiﬁ:: é““’ iy R Df”u'z;l'" & Hetero- Scoto myces
" g . 1} I

;ubphgll ;m Agaricomycoting | e - a "-Inj;dng mﬁf—""es Selieding

|page 13} § \ Jelly fungi ichens page 1196 2Cdillid

Jelly fungi are decomposers
of parasites on plants or other
fumai. A group of species are
part of the so-called “orchid
mycorrhiza', where orchids
parasitize the fungi imolved.

Jelly fungi includes mare

wath larger or

more complex
frutbodies,

next page spread

Stypella

Syzygospora
Tulasnella

Sirobasidium

ather
similar fung|

basidia with -"-\f( )
probasidial sac; —~
on wood

"
on stems of %
herbs and

v o

7 ranulabasiduo
velereum and on
mouldy nsects

with tunang
fork-shaped
basidia

Filobasidiela
2+ speces

. i with nommal, page 1181
than 50 genera, with more m iy ‘“—.\ u.;::s.-en Tremmela
L i sdia

than 200 species in temperata
Europe. In this section, 30
genera are covered by the two
wheels, including the most
shiowy species. The majority of
the genera not treated in this Helicabasidiam
publication form resupinate, 7 species
mostly invisible fruitbodies page 1168

.\

onwood with ™
other fungl \

page 1167 Xenolachne

Achroamyoes
continued on next page spread . 7 speces
© Thomias Leessge & lens H, Petersen poage.11Gx
Fungl of Temperate Eurcpe, Krieglsteinera

Prncetan Lin y Press, 2019 1 speces, page 1166



https://www.fenf.be/ipadclub/agaricaceaemap/basidiodendron-caesiocinereum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/efibulobasidium-albescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exidiopsis-calcea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/saccosoma-farinaceum.pdfhttps:/www.fenf.be/ipadclub/agaricaceaemap/helicogloea-lagerheimii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/heteroradulum-deglubens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhizoctonia-amygdalispora.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/ditangium-cerasi.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/renatobasidium-notabile.pdfhttps:/www.fenf.be/ipadclub/agaricaceaemap/stypella-crystallina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/syzygospora-mycetophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tulasnella-violea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sirobasidium-albidum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tremella-exigua.pdf

164 jelly fungi (fungi with aberrant basidia and repeating spores)

A Jelly fungi

contnued fram prevous page spread

or are parasites within other
fungi or plants, e.g. the genera
Bourdatigloea, Endoperplexa,
Hauerskewvia, Herpobasidium,
Heteroacanthella, insolibasidiurm,
Kriegeria, Maohidea, Occultifur,
Oliveonia, Phragmosenidium,
Psevdostypella, Renatobasidium,
Serendipita, Spiculogloea and
Trimorphomyces.

G'HEH SIMILAR AUNGL

= species of Dacrymycetales are
also gelatinous but are mostly
yellow and have characteristic,
tuning fork-shaped basidia. The
spores are mostly septate and do
not repeat. However, conidia are
often produced directly from the
spores (page 1154).

~ resupinate jelly fungi can be very
difficult to tell apart from corticioid
fungi; those, however, have
one-Celled basidia and spores that
do not repeat {page 960).

~ Aporpium may be confused with
resupinate polypores (page 932),

= Psoudohydnum may be confused
with hydnoids, but hydnods are
not gelatinous (page 1054).

~ Tremellodendropsis and Focro-
nartivm may be confused with
clavarioids {page 1092).

= some Ascomycota, e.g. Asco-
tremella, Ombrophila and Bukgaria,
superficially recall jelly fungi, but
they form spores in asc {page
1364).

Fusmesn reanmec: 50, 70, 100, 142,
163, 176, 189, 190, 192, 222,
268, 2689, 270, 271, 304, 307

ielly fungi (fungi with aberrant basidia and repeating spores) 1165
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https://www.fenf.be/ipadclub/agaricaceaemap/auricularia-auricula-judae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exidia-cartilaginea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/heterocephalacria-bachmannii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/myxarium-legonii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/naematelia-aurantia.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phleogena-faginea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pseudohydnum-gelatinosum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/syzygospora-mycetophila.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tremella-exigua.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tremellodendropsis-tuberosa.pdf

1198 rusts and smuts rusts and smuts 1199

Puceinia
1BE+ spacies

Rusts and smuts peazi=te Tranzschelis ROESten & Bra nden

: : Uromyces 4 species Gymnosparangium
This group includes a number of Micro-dranings: 66+ species page 1210 B+ spedes
biotrophic plant parasites that do nat '-h;?j?_::;',”' End page 1203 4 page 1208 .
form proper fruitbodies; all belong to T Andere rijken zoals my. mceten
the Basidiomycota. There are about 0: spermogonia X
30 genera of rusts and 20 of smuts in :I "jgs: Cronartium C;"'J-"MF:" Anthtracoidea

it + SPeEE

temperate Europe; ::he airm here is only | telia P—’;;EPEICA_'EE page 1202 mgﬁmm Ch rysomyxa
to provide an overview of this group. asﬁlzﬁsc- .

Rusts have a particularly I‘:‘Eﬁh‘;‘i;;;f‘ﬁ'“ e Cronartium
complicated life-cycle that may involve  temperate E.mp;e 0 + brown idi
up to five types of spare, and in many ol P Rﬁﬂuﬂ-&ae Exobasidiales
cases a change (shift) in hast. The Pl 1141l mnaistly ests; I SATIY. 1l beour, on g;g:g?:“’;— ""I']"!?"""f‘_""' Kuehneola
spore types can be summarized as I = orange, Bl brownish, on Pinemis hests | Aamneuiacede of o species
follows. Type 0 (spermogonia with + white, yellow iyl  FRosacese B8 crange, cells Melam psora

to red, ooluminar

spermatia): a basidicspaore (Type IV) Bty et : with two pores; )
mastly an 2
germinates on a suitable host and an Fhododeneon o ERLIGUE e Microbo ryum

L ., Aunipens
internal mycelium develops fram which - Milesina

H an Rinus, - 0 on Fifpendds;

tiny, flask-shaped spermogonia (n) are 11+ orange, shion- Sl ""n__ Il browrish, on

formed in spots on the hast's surface. shaped, Wil = brownssh, () i . Filipendtla Och rospora

The spermatia may then transfer nulei bl B Ph idi

to suitable compatible hyphae on v ||| o 10 yellowsish, ragmidaium
sl 1 brownish, H

other spermogonia. Type | (aecidia ; | = Immt'm Poeder|e meeldauwen

with aecidiospores). the dikaryotic 0 on trees and i of Rosaceas — .

hyphae that result from fertilization H““:E[?;;N o ¥ % without host shift Puccinia

with spermatia may then produce + + breswmish, mastly i i ..

discoid aecidia in which dikaryotic on Saltx or Fopulus  { F E Puccmlastru m

(n+m) aecidiospores are formed. Type Il : o .. . L A p h rin a | es

{uredia with uredospores): in hast- i S e ""c:'; T-'a"'““'m'""m i

shifting spacies the aeridinspores infect 0 on conifers; % i 'pa,a;:;i ;n planze ncaaa™ P“m‘emm: spore Tranzschella

asecond host and a new dikaryatic 't":r'w‘:::g%*ﬁ i ] wiher they form i i Microbotryum ol .

mycelium develops fram which wredia S A U pusideswithspores [ TS~ il 30+ species Tri pnragmium

haths : of varkus fypes # page 1212

and uredospores are formed {n+n).
Type Il (telia with teliospares): a Type I Pueciniactrom
mycelium finally farms telia with thick- 10 species
walled teliospores {n+n) that typically pageil o
owverainter. The following spring the

telicspores germinate with 4-celled

basidia after fusion of the two nuclei

and a subseguent meicsis. Type IV:

Urocystis
Uromyces
Ustilago

transfarms flowers and
e 10 8 Drowmesh-

black spore powder

Hil yellow, Bl whitsh, 5 b
on Rubus — without =)
hast shift L similar fungi

transfoams flowers
of Carex and a few

er 4 other Cyperaceas 1o a 15+ spacies
" v Y
basidiospores (n) are then produced 04 ondnemone: ™, browmish black spore - page 1213

and can reinfiect the first host. Wl pale brown, Mipale . W P powwder covered by 3
Smiuts and Micrabatryales have Kuehneala i T red, an membess of "-xﬂ_‘ - arey film

ruch simpler life-cycles, infecting just ot ey fasscese = other kingdoms Ascomyeota Basidiomyeota transformes flowers

one hast and finally producing spores 3 than the fungi eanes and stems

externally or internally. They can, for 01 whitish, on of numespus plants

example, transform the inner parts of Abies, IHIl whitssh, m:‘é:;‘;’:ﬂ:*

a flower to spores or may break out

through stems, roats, seeds or leaves.
Baoth rusts and smuts are serious

pathogens on crop plants.

"Anthracoidea
20+ species
page 1212

DI-':IG SIMILAR AUNGIL

= numeraus fungi and fungoid

organisms live as parasites on plants,

some of which may form structures

that resemble those from rusts and FusTHER READRG.

srauts, see irmages in the blue section. 78, B0, 164, 325, 330,

tis
35+ species
page 1212

D Thoinas Lessee & lens H. Petersen
Fungi of Tesr

PrinCeton L

other kingdoms powdery mildews (Erpsiphales) Taphrinales
page 1645 page 1500 page 1622

page 1214



1214 Exobasidiales

Exobasidiales

The order Expbasichales has just

cne genus of biotrophic parasites in
termperate Europe. It partly deforms
shoots and leaves of the host, which is
also stained red, and forms a whitish
covering of hymenia that have long,
one-celled basidia on some surfaces.
Seme species form infections only in

a few leaves, while others produce
systemic infections. The species in

X
and others powdery mildews (Ensiphales)  other kingdoms
page 1622

temperate Europe occur on shrubs and
dwarf shrubs of the Ericaceae.

Farther south the related parasite
Lawrobasidium lauri & produces horn-
like pratuberances on Laums trunks.

C‘IHEH SIMILAR FLMNGI.

= the ascomycote Taphvina ocoours
predominantly on trees and may form
witch's broome (page 1622).

= the powdery mildews {Erysiohales)

page 1500 page 1645

are mare mealy and, with age, form
small, spherical fruitbodies with asci
{page 1500).

= some organisms that resemble fungi,
e.g Albugo, have neither basidia ner
i (page 1645).

FurtHes reaminc: B0, 100, 164, 209,

2 0 Exobasidiales
7 { I parasitic on species of 1
i i Ericaceae that become |
i deformed (galled) and

L red-stained
other % :
similar fungl . o

Exobazidium
25+ species;
., page 1214

",

Exobasidium oxycocd occurs

4 within Vaccinium oxycoccos and

V. microcarpum. The annual shoot
of the host stretches and becomes
pale, and finally is completely
covered by erumpent basidia. The
curved, 1=3-septate spores measure
12=15x3=3.5pum.

Exobasidim rostrupii i occurs
on the same host but only causes
symptoms on the leaves, which
acquire beight red spots an the upper
side and have spore production
underneath.

Widespread and probably rather
COMMON; SUMMEer-autumn.

Exobasidium wvaceinii coours on
leaves of Vaccinium wvith-idaea. The
leawes discolour red and become thick,
and spores are formed on basidia on
the mealy white lower sides. May alsa
attack flower buds and young shoots,
which become misshapen. The curved,
1=3(=T)-septate spores measure
11-19 x 2-d pm;, germinates with
microconidia.
Exobasidum splendidum ik and
E. juafianum 7 occur on the same host
but form larger, systemic infections
that include both leaves and stems.
Widespread and wery common
where the host ocours; summer—
autumn.

Exobasidium juelfanum is systemic
and discolours the shoots of Vaccinium
vitis-idaea bright red; it also causes
dwarf grewth. The spore-producing
pale tissue is seen mostly under
the leaves. The spores are either
one=celled, or have one septum, and
measure 9-14 x 2-4 um.

Exobasidium splendidum k. on the
sarme host, is an even redder, mone

narthern, 2.spored species with cunved,

O-1-septate spores that measure
20=27 xB=11.5um; E. vaccini A
causes localized infections of single
leawes, but nat of whale shoats.

Widespread, commen in the
hemiboreal-boreal zones, rarer farther
SoUTh; SUPMTIEr—3UTUMN.

Exobasidium uvae-ursi infects
plants of Arctostaphylos uva-ursi,
The parasitized plants typically
produce dense, annual shoots with
numerous dark red leaves and
sterns. The hymenium is formed an
the underside of the leaves. The
curved, 1-3-septate spores measure
15-22 = 5-6 pm; germinates with
micraconidia.

Exobasidium sydowianum
occurs on the same host but the
infection is limited to just tiny areas
on the leaves.

Widespread in the hemiboreal-
boreal zones, occasional, rare in the
REMOral 20mes; SUmmer—autumn.

Juba Kn=e

Exobasidiales 121

D Thaimas Leessae & lens H. Petersen
Fungi of Temperate Europe
Prncetan Unsersity Press,

Exobasidiales

Andere rijken zoals myxomyceten
Poederige meeldauwen
Taphrina

Exobasidium japonicum
Exobasidium juelianum

Exobasidium karstenii
Exobasidium myrtilli
Exobasidium oxycocci
Exobasidium pachysporum

Exobasidium rostrupii
Exobasidium uvae-ursi

Exobasidium vaccinii



https://www.fenf.be/ipadclub/agaricaceaemap/exobasidium-japonicum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exobasidium-karstenii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exobasidium-myrtilli.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exobasidium-pachysporum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exobasidium-rostrupii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/exobasidium-vaccinii.pdf

1216 bird's nest fungi

Bird's nest fungi

Bird's nest funai belong to the All species in the group are = Sticks may superficially recall
Basidformpcota, and produce basidia decompasers and ocour typically on Sphaerobolus but lacks peridiales and
and spores within special egg-like large herbaceous stems, weood ar farms the spores in asd in a gelatinous
structures called peridicles. In dung. hymenium (page 1472).

Sphacrobolus the simgle peridiole is

shot actively away from the fruitbody.  OrHen snaLan e Furmies seaoig: 50, 92, 156, 241.

In ather genera the small peridioles are = some operculate discomycetes

held within cup-shaped structwres, and may superficially resernble bird's nest
are ‘splashed out’ by heavy raindrops.  fungi, but they do not have peridicles
Traditionally, bird's nest fungi are and the spares are borne in asci in a
included in the gasteroid form group.  hiyrmenium inside the cup (page 1278).

Picro-drasings:

SPRONES.

Approximate
Speries nLmber
applies 1o
femperate
Europe

Nidularia
1 speries
page 1218

with active depersal

of pesidiole from PP
a star-shaped tﬁj;f
frultbody itbody
without lid, bess

than 2 mm with passive

dispersal of

........... pendiales;

= PR e fruithody without
g kd, 4-7mm

with passive
b : B dispersal of white
\ . peridicles;
"-.__ fruithady with lid

kY with passive dspersal

-, i of grey to black

,*r'. ks . 1 peridices;
bird's nest fungi kY Ll frusthady with lid
f fonm the spores in .

pendioles insade

[ the fruitbody that i

i either cracks open i

i of opens wih a i
specal lid

Cyathus
3 species
page 1220

other
similar fungi
Stietis ard others
page 1472

Sphaerobolus stellatus is a unigue,
appraximately 2 mm wide gasteroid
fungus that opens in a star-like fashion,
after which a = orange-brown ball {a
peridiale) is shot several metres away.
During the epening an orange calour is
seen (upper image), and after shooting
a pale projecting ‘balloon’ is seen
(middle image). Spores and basidia

are held within the peridiole. The
hyaline, thick-walled spores measure
B-10x% 5.5-6.5 pm. Occurs on litter,
very decomposed wooad, and old dung,
mainly in open habitats.

Distinctive and unlikely to be
misidentified. Only ane other European
genus, Plobolus (page 1642), has the
ability to propel a spore ball several
metres, but the mechanism used by
the two genera is quite different. In
Sphaerobolus the propelling force
is created by tensions between six
different wall layers. At maturity, one
of the layers under the peridiole swells,
and the resulting tension results in an
inversion of the upper layer and the
peridiale is shat away. The inverted
layer is the pale ‘balloon’. Plobolus
propel the spore ball by creating an
internal pressure within the head that
eventually “explodes’ and delivers the
necessary force.

Widespread and common; mainly
lune-December.

Jan Vesberholt

Sphaerobolus 1217

Nestzwammetjes

Crucibulum

Cyathus

Mycocalia

Nidularia

Operculate bekerzwamme

Sphaerobolus
Stictis



https://www.fenf.be/ipadclub/agaricaceaemap/crucibulum-crucibuliforme.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/cyathus-olla.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mycocalia-denudata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/nidularia-deformis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sphaerobolus-stellatus.pdf

1222 stinkhorns

Stinkhorns
The stinkhorms and their allies

(Phallales) is a monophyletic group
of fungi that form spores internally

in a bulb-shaped “witch’s egg’. At

maturity, the egg opens to reveal
a slimy, dark spore mass. At the
same time the fruitbodies emit a

nauseating smell of carrion or faeces

that attracts flies and other insects,
which then disperse the spores. The

Phalus
2 spedes
page 1224

» )'.._-"’!\

large;
unbranched;
white to amall;
purplsh unbranched;

red to orange

.ﬁ"-u._l large; branched
.,  fream the base;

L
-, red o orange

NYL~)
o

-,
: stinkherms "
£ form spores inside %
a slimy spore mass,
wehich, at maturity,
ermits asmell that

,  aftracts insects 4 C‘:_\)
", i

sidiomycote truffles
page 1256

spare mass also contains sugars as a
reward for the insects. All species live
as decomposers and are traditionally

included in the gasteraid form group.

The insect-aided dispersal limits
the potential distance that spores
can travel compared to normal wind-
disseminated spores. A consequence,
it has been possible to follow the
relatively slow spread of some of the

Mutinus
3 species
page 1223

large, branched
from the top of
a sterm; red

rather lange;
branched from
the top of a
S1Edm, pale
orange

introduced species in this order, e.g.
Clathrus archeri.

DIHI’: SMELAR FUNGI

- some basidiomycote truifles form
structures similar to witch's eggs, but
these stay underground (page 1258).

FurtHer reabras: 50, 92, 156, 241.

Micro-drawings
SPOTES.

Agproximate species
number applkes to
temngerate Euroge.

Clathrus
2 species
page 1226

Aserod
1 species
page 1227

Species of Mutinus are small
stinkhorns with a not very clearly
delimited fertile area on top of the
stem. Has red and orange colours.

Mutinus caninus is a very slender
stinkharm with grange colours under
an olive-black spore mass, as well
as part way down the stem. The
white witch’s egq is elongated and
has orange colours when sectioned.
It is not as foul-smelling as Phallus
impudicus B>, The smooth, dark
spores measure 4.5-6.5= 1.8-3pm.
Oceurs on wood chips, on and
around obd sturmps, and in similar
places, in parks, deciduous forests
and with conifers.

Mutinus ravenelii 7 has red
colours under the spore mass and
normally akso down the stem; it
miainly accurs in gardens. Mutinus
elegans Kk is very pointed, has vivid
orange colours on the stem and
the spore mass is even less well
delimited.

Widespread and comman; mainly
June-January.

Mutinus ravenelii is a slender
stinkhorm that tapers towards the
top, does not have a well-delimited
‘head’, and has red colours under the
olive-black spore mass; it also usually
has red tinges down the stem. The
witch's egg is shender and white,
and has red colours when sectioned.
Not as foul-smelling as Phallus
impudicus . The dark, sooty
spores measure 5-7 x 1.8-2.5um.
Sometimes cocurs in large troops,
wypically on compost and disturbed
soil in gardens and parks.

Mutinus caninus & is £ orange
under the spore mass.

Rare and meteoric in its
occurrence — probably introduced
from Morth America; June-October.

unbranched stinkhorns 1223

Stinkzwammen

Aseroé

Basidiomycote truffels
Clathrus

Lysurus
Mutinus

Phallus


https://www.fenf.be/ipadclub/agaricaceaemap/clathrus-archeri.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lysurus-cruciatus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/mutinus-caninus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phallus-hadriani.pdf

1228 puffballs and the like

Puffballs and similar
gasteroid fungi

This form group includes
basidiomycates where the spores
are produced inside the fruitbody
and form a powder at maturity.
The species may either be ball-
shaped, with or without a stem, or
have a star-like appearance when
matwre. The latter may open and
close depending on moisture = they
are hygrascopic. The surface “skin’

is termed a peridium. Some species
have a sterile elongation of the stem
within the spare-containing ball - a
columella. Others may have a short,
wide stem, which can be massive or
have spongy flesh.

The spores are hydrophobic
and dispersed by the splash from
raindrops. Almest all species have
dark, thick-walled spores — prabably
an adaptation to prolanged exposune
to sun and wind. The spores may
be mixed with elastic, branched,
thick-walled hyphae - a capillitium_
A spore mass with all elements it is
termed a gleba.

Traditionally, all the species
included here were placed in the
artificial class Gasterompceres,
along with the bird's nest fungi,
stinkhorns and basidiomycote
truffles. Pindogenetically the
majority belong within the agarics
(Agaricales). Baftarraea, Montagnea
and Chiorophydium agaricoides are
intermediate types that in some
respects look similar ta closely related
agarics, but the gills are transformed
o a dusty spore mass at maturity.
Such forms are also called secotioids
after the genus Secotium, where
they were formerly placed.

DIH':H HUMILAR FUNGL

= truffles have tuber-like fruitbodies
that develop below ground (page
1256).

~ deistothecial fungi are asco-
mycates with tiny, 0.2-3 mm wide,
closed fruitbodies (page 1500).

Funrsen resomes: 92, 134, 135, 136,
137,138, 142, 156, 162, 241, 320,
365.

puffballs and the like

Stuivende zwammen

Micro-drawangs:
spores first,
then capillitium
{ca) and basidia
(bas.).

Apioperdon
Astraeus

PMengMa Tuwostama o
1 + Approxamate
page 1246 sl e Battareea
3 N apphes to )
* ﬁ &L empege Bovista
P, i r 4 \ Eurcpe. _— : : )
gt by 3 Lycoperdon excipuliformis

page 1242

Lycoperdan® i Chlorophyllum agaricoides

prominent sterm

Apioperdon : part and scaly small, 1 species F u . .

25+ species surface; spore 1-3 mam wide; 1246 S phyflum

page 1357 : . lsthery BIUN0 i roumsh. | _onwood page B Disciseda

" without stem; : h basidia septate
large, mare than nran%e L page 1247 Geastrum
Calvatia Bcm wide; the small ‘puffball - . .
2 species whole surface = on akong, Eaar et Calvatla Iantea
page 1241 reaks down + scaly stem nrn 5 Ic'n;:'[:rn'p
. when young has Y Coerdon

mainly g

ith - universal veil R
e o Meeldauw-achtigen
or nots away from T Montagnea

the &
top A cap with dusty, o
/ A ., browngd Myriostoma
with massive siem; 4 " remnants on
h %] i

SPOe Mass Dnowm 7 B a shaoit siedn,

Nia

or wiclet, rots away O % reddens Montagnea
from the top b 1 species hl
E page 1247 Phleogena

::! cap with dusty, black
E 1 gill remnanis on a long

Pisolithus

without stenle stem,

or stem small and *- \ / I’:'::ﬂ:: i mm-u:::?sa]':j“.ﬂg has Q leti
. massive; with pare i ca and the like . 1 i
Bovista in the top i _"'_'& "nlm firus '.uorJdnes i 4 ] ueietia
11+ species ! = with an inner, dusty i P
page 1235 i - SPONE 3ss y; : . - g Scleroderma
e " i outer paridium .
with a . I splits o rays; - Truffel-achtlen
i pore on the st wiith colurmela;
underside and - hyoroscopic Tulostoma
rotates of not _—

g

1-Smm in diameter;

7 outer peridiem
‘;‘;‘#’:;‘Ss " splts into rays; y
o with columellae Geastrum
/] and many poroid 30+ spees
openings page 1248
thick peridium;
spore mass black

and marbled outer perdum

splittang nto Myriastoma
SPOIE Mass = marbled rays; 1 species
in intemal without colurme|a;
charmbers hygroseopic

Astraeus
2 speties
page 1254

T+ Spaes
page 1231

Thomas Laessoe & lens H. Pelersen

truffles (page 1256) cheistothecial fungl (page 1500


https://www.fenf.be/ipadclub/agaricaceaemap/apioperdon-pyriforme.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/astraeus-hygrometicus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/battarea-phalloides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/battarea-phalloides.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lycoperdon-excipuliformis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/disciseda-bovista.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/geastrum-berkeleyi.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/calvatia-gigantea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/lycoperdon-dermoxanthum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/myriostoma-coliforme.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/phleogena-faginea.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/pisolithus-arhizus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/scleroderma-areolatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/tulostoma-brumale.pdf

1256 basidiomycote, zygomycote and glomeromycote truffles basidiomycote, zygomycote and glomeromycote truffles 1257

Melanogaster

7 species

poa 1264 Truffels
Truffles - Micro-dravwangs:
Truffles constitute a form group where 5 ki 3R
the tuber-like fruitbodies are formed Rhizopogon gf‘::’;f: Chamonixia ApprCOGMate species b asl d 10 myCOte
+ underground (hypogaeus) and 12 species page 1263 1 species T b Bpgy | s I
spare dispersal is passive. This strategy 7 jpeas 1263 tempeme Bunpe.
haes arisen multiple times during the Asco my cote truffels
evolution of the fungal kingdom, both .
amongst the Ascomycata, Basidiomycota Chamonixia
and Zygomycota and within the Hymenogastar E ndogone

Glomales (A-mycarrhiza-forming fungil,
where truffle-like asexual structures can
be found. The fungal wheels shown
here have the basidiomycote and other
non-ascomycote truffles on the first
page spread and the ascomycotes (the
“true truffles’) on the secand.

Alrnost all truffles are ectomycor-
rhizal. They are dispersad by animals,
and various mammals are attracted by
the pungent odours. Boar, deer, rodents,
etc. dig the fruitbodies out of the soil
and eat them. Some rodents hoard
truffles. Spores fram some of the species
tolerate passage through the gut. The
odours vary from species to species, and
some may resemble pheromanes, It is
prabably compounds of the latter nature
that make true truffles an exclusive
ingredient in fing cuisine.

The spores are formed internally and
the mechanism for active release has
been lost. Within the basidionycote
truffles this means that the sterigmata
on the basidia and the apiculus on the
spores are absent or have changed,
and that the spores are typically mare
symimetrical than in basidiomwcotes with
active dispersal. Within the ascomycotes
the cylindrical ascus has typically
evolved into a + balloon-like shape
without special structures, but in some
species the cylindrical shape has been
maintained. The ascospores tend 10 be
extrernely large (20-50 um).

30+ species

Gautieria
Geastrum
Glomus
Hymenogaster
Macowanites
Melanogaster
Octaviania
Phallogaster
Rhizopogon
Sclerogaster
Stephanospora

Stuivende fungi

4 b
basidiomycote and
rygomycate truffles
ane typecally rubbar-
like, foam-like or
slimy inside - raraly :

% foldediveined as most 4
v ascomycote truffles S

-

ather
é? similar fungi ascomycote truff \ /H P obr
have ascl and are —
mostly foldedfvened
internally

| Phallogaster
1 species

3+ truffie-kke

page 1260 e

r page 1257
False truffle basidia: left, a 2-spored
bassdiurm from Hymenogaster, right, a Gantirum 3
E-spored basidesn without stengrmata fromm 304 speries o B o
Hysterangium. N SpeCEs, b ¥

one basidiomycote truffle b iffballs and the next page spread
page 1260 . T like page 1228
=


https://www.fenf.be/ipadclub/agaricaceaemap/geastrum-berkeleyi.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/melanogaster-ambiguus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/octaviania-asterosperma.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/rhizopogon-luteolus.pdf

1258 ascomycote truffles ascamycote truffles 125

How to find truffles (truffling) . - | Hydnotrya B : " ) -_ i Pachyphlosus Micro-deawangs: TrUffeIS aSCO myCOte

Some truffles may form fruitbodies at A ;Eele?u 5 - i 3 species spores.
soil level with the top dearly visible; &

Balsamia

2 spedes Approdmate spedes

this is often the case with, for example, g% page 1271 number applies 1o .

species of Rhizopogan and Chairomyres. = e g ; b g temperate Eurnpe: Balsamia

Haowever, as the majarity farm completely . g 1 Pl : Basidiomcote truffels
immersed fruithadies in litter or rotten 3 g e ; - -

waood, or in soil down to 10-15¢m, ¢ ' AP A ; . b i : Ch0|romyces

sometimes deeper, they have to be

' obed Ltlaphomyces
dug out (e.g. with a small hand rake). 5, "J'f:mmm Elaphomyces
Sucressful truffing requires a certain ‘feel’ Sl pape 1271 Endogone

for the ecology of the species. One simple ) -k ¢ | sa e £ o
prerequisite is the presence of suitable ; e ] i L. Genea
mycorrhizal partners, mainly trees and i ' : Geopora

shrubs, e.g. Conylus, Tika, Fagus, Quercus
of ectomycorrhizal conifers. Relatively Chairomyces Glomus
1 species

light, mull seils can aften be rewarding T
to rake through, mainly in places with a __\wpage 1272 - Hydnobo|yte5

warm microclimate. Rake the surface and

< .
keep an eye out for any tuberous object Eai it | 3 Hyd nOCVStIS
(alas, many will be fungal primordia, S . 2 ! ! notr !
pebbles, ald nuts, efc). Some truffles Y ’ . / Sl - W E 7

farm potato-sized fruithodies, but marny g . -. 5 i 4 e Meeldauwen
are small, dewn to the size of a pea. If : . JU. ; ; s

you think you have found a truffle, cut £ . ¥ ; . 1 PaChyph loeus
it thraugh with a sharp blade and check b ] 5 j ", Pau rocotyl is

the internal structure with a hand lens; if
veined of spongy you are in luck.

A shorteut can be taken by locking
out for animal scrapes, e.g. from deer or
siuirrels — o, even better, train a deg!

.ffl. 5
/  ascomyoote truffles &
: are typecally foldad?
veined mternally,
except the rore
uniferm Elaphomyres
that eventually
become povedeny

OTHER SIMLAS FUNGL *

- witch's egas may look similar but do not 0%
growy underground (page 1222).

= puffbalk and the like typically become
dusty at maturity and are narmally not

"
b

immersed in soil (page 12.28). :ulnai
- deistothecial fungi produce tiny are typically other
fruitbodies with timy asc {page 1500). rubber-like, similar
mopora foam-like r fungi
- - 9+ spedies but slimy inside
Furteer seatans: 7, 98, 163, 197, 238, 239, only 3 ruffles

240, 303, 317, 318. page 1268

14 spedes
page 1273

Wit 350

fruitbodees
without tiny
| basicha

and asci

| Elaphomyces
10+ spacies
page 1276
D Thomas Laessee & lens H. Pelersen
F of Tes

Types of truffle asd: left, a balloon-shaped
tytpe from Tuber aestwum; right, a cylndrical 1\4_\ i

asous from Hydnocystis. =
basidiomycote truffles
previoUs page spread

Endogone/Glomus detstothecial fung
peEvioUS page spread page 1500



https://www.fenf.be/ipadclub/agaricaceaemap/elaphomyces-asperulus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hydnotrya-michaelis.pdf

1272 operculate cup fungi and morels

Operculate cup fungi

The operculate cup fungi are charac-
terized by a small lid (an operculum) at
the top of the asc, and all aperculate
species are classified in the order
Pezizates. The apen fruitbodies
(apothecia, see page 30) have the
hymenium an the surfacedinner side of
the cap or cup. They are often rather
large and may be + cup-shaped, either
have or lack a stemn or, as in the marels,
be more folded or pitted.

The hymenium is a mixture of asci
and paraphyses. The spores are mastly
large and may be ornamentad with
e.q. a raised reticulum or with warts
or spings. The ends of the spores may
have appendages.

Some species are ectomycorrhizal,
while athers are decomposers of dead
organic material, e.q. dung, wood or
debris. A third group is parasitic, mainky
on bryophytes and hepatics.

The dung-inhabiting {coprophilous)
species often produce very small
fruitbodies compared to the ecto-
rygcorrhizal species. The smallest
fruitbodies are found in the genera
Ascozanus, Copratus and Thelebolus
and can be less than 0.5mm in
diameter. The species in these three
genera akko have aberrant asci, where
the top cracks instead of opening with
a lid, and are classified in an order of
their own, the Thelebolalkes.

OmueR SIMLAS FUNGL.

= inoperculate cup fungi hasve asc

with an internal plug-like structurne

or no structure at all. They are mastly
sraller, typically 0.5-5 mm in diameter,
and mainly eccur on dead herbaceous
stems, fallen leaves or dead wood.
Club-shaped inoperculate cup fungi
(page 1348) may resemble small morels
(page 12380) and often ooour on soil.

(

Armdoid asci with } |
lid i a Peaiza

before and after |
Wi

spore discharge.

operculate cup fungi and marels 127

Bekerzwammen
operculate

operculate cup fungl with

operculate cup fungi with !Hmsr:ngl. red to
white, greyish, vielet, brown [:] yrenium
to black hymenium page 1328

page 1290

Operculate bekerzwammen met
wit, grijzig, violet, bruin tot zwart
hymenium

Operculate bekerzwammen met
geel, oranje, rood tot roze
hymenium

Operculate bekerzwammen met
een gevouwen, gerimpelde of
puttige beker op een steel
(morieljes en gelijken)

Inoperculate bekerzwammen

operculate
cup fungi
nane open frudt-
bodies (apotheoa)
and ascl wath a |
-, lan opesculum)

operculate cup fungl with
a folded, wrinkled or
pitted cap on a stem

page 1280

*

other
similar fungi

500 Wathau
operculum,
but often
with an
inner apecal
apparatus



1280 morels and the like

Morels and the like

All species belong to the operculate
cup fungi, Le. Ascormyrota, and have
an expased hymenium and asci that
open with a lid (an operculum). AH
have inamyloid asci. They produce
the largest fruitbodies (apothecia)
within the ascomycotes - species of
Morchella & and Gyromitra B can
reach more than 20cm in height. The

with one large
cawty that unites
stern and fertile

paapmbarm R & attached

morels

i and the like

i form + folded fertde
i heads on a stem

Y The ascl open bya
%, lid loperculum) 4

other
similar fungl

small, asci “-

InDperoulate

page 1350

cavity only formed
part n the stem that

Cafl i 3 narmow
point

earthtongues and others

hymenophore 5 often highly felded,

resulting in the hymenium having a
large surface area.

Morchella may form mycorrhiza-
like assaciations with plants, e.q. with
Resaceae, Ulmus or herbs. Gyromitra
is saprotrophic, while Helveda is
ectomycarrhizal.

o the:

bath stem and cap
fiolded and veired
and not completely
hollow; hymenium
yellow-brown 1o
dark red-brown &

sterm grooved
o smooth;
by mesneum
+ vemnedfolded,
whate 1o dark
grey-bron

DIHE’. SMLAR FUNGI.

- safne species in the group
‘earthtongues and the like' may look
similar to tiny morek. These, however,
hawve inoperculate asci (page 1350).

See also the main wheel, page 1278,

Furtezr reaoina: 101, 180, 266, 301 328

Micne-drawings:
SpOres and asc

Approximate
Spetes rumber
applies 1o
Termgerate
Europe

Gyromitra
12+ species
page 1285

Morchella is a genus of large,
operculate cup funai with a pitted
and hollow head on a hollow stem.
The spores are large and smooth.
The genus probably includes bath
mycarrhizals and saprotraphs.

s+ Morchella esculenta is a large,

at maturity = buff Marchelia with a
hymenophore of large, rather regular
haneycomb-like cells. The hollow top
may be conical or almast globose, and
the stem length and thickness is very
variable_ It has a pleasant, spicy odour.
The smooth spores measure 18-22
[<27) % 12.5-14pm, and they have
numerous external drops at the poles
but none internally. Occurs on rich,
calcareous soils - often with Wimus,
but ako found with e.g. Fraxinus and
Populus; mycorrhizal,

Morchella esculenta is part of
difficult species complex. Morchella
vulgaris v is darker with more irregular
hymenophoral cells. Maorchela
amenicana i, found in central Europe,
was probably recently introduced from
Narth America. Morchella steppicola s
oceurs in the steppes of Eastern
Europe.

Widespread, occasional, April=lune.

=s Morchella vulgaris & a relatively
large to large, rather dark Morchella
with a hymenophore that has a rather
irregular honeycomb-like pattern of
cells with thick walls. The smoath
spores measure 18-22(-27)x
12.5-14pm and have numerous
external drops at the poles, but none
inside. Occurs on + calcareous soil
in deciduous forests, parks, gardens
and dumes, may ocour with a range of
partner trees, e.g. Crataegus, Malus,
Fraxinus and Sorbus; mycorrhizal.

Morchella americana b, which was
apparently introduced 1o Europe from
North America, is very similar and
probably requires sequencing in crder
to confirm identification. Morchelia
esculenta & is typically paler and the
cells in the hymenophore are more
regular.

Widespread, accasional; mainky
April=lune.

PrinC

gl of Temperate Euroy

Morchella 1281

5 Leesspe & Jens H. Pelersen

etan Unsversity Fress, 20

Morieljes en
gelijkenden

Aardtong-achtigen

Gyromitra
Helvella

Morchella
Verpa



https://www.fenf.be/ipadclub/agaricaceaemap/gyromitra-esculenta.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/helvella-acetabulum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/morchella-americana.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/verpa-conica.pdf

1230 operculate cup fungi with white, grey, brown, violet to black colours operculate cup fungi with white, grey, brown, violet to black colours 1291

- - Sphaerasparella
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https://www.fenf.be/ipadclub/agaricaceaemap/disciotis-maturescens.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/gyromitra-esculenta.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/helvella-acetabulum.pdf
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Lamprospora
AQ+ Speces

page 1338 A5+ speces

Yellow, orange, red to pink page 1339

operculate cup fungi

Fungi with cup- to goblet-shaped or m
Flate " I
flattened apothecia, yellow, arange, page 1336

red ar pinkish hymenium, and asci with
a lid {an operculum) or, in the genus

operculate cup fungi with yellow, orange, red to pink colours 1328
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Byssonectria
2 speces
page 1345

& Thaimas Lasses & Jens H. Petersen
Fungi of Temperate Eurc
Princeton Linsersit

2+ species
page 1347

Bekerzwammen

operculate

gele, oranje tot roze

Aleuria
Anthracobia
Byssonectria
Caloscypha
Chylomenia
Coprotus
Humaria
lodophanus
Lamprospora
Lasiobolus
Melastiza
Microstoma
Miladina
Neottiella
Octospora
Otidea
Parascutellinea
Peziza

Pithya
Pulvinula
Pyronema
Ramsbottomia
Sarcoscypha
Scutellinia
Sowerbyella
Spooneromyces



https://www.fenf.be/ipadclub/agaricaceaemap/pithya-cupressina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sarcoscypha-austriaca.pdf
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Inoperculate cup fungi

The incperculate cup fungi is a form
group of ascomycotes with open fruit-
badies (apathecia) where spore release
is mostly controlled by an inner, cork=
like structure at the ascus tip. The name
refers to the lack of an operculum (a lid
on the top).

The apothecia are mostly small {less
than 2 mm wide) and cushion- or disc-
shaped to cupulate, and numerows
species occur on wood or herbaceous
sterns. A few genera produce larger or
+ club-shaped apothecia. Species in the
Sclerclimaceae produce apothecia from
overwintered sclerotia; many of these
are plant parasites.

The hymenium is in most cases
made of asci and paraphyses. The
spores are typically hyaline, small and
smioath.

This form group is very large with
nearly 300 genera and perhaps around
1,000 species in temperate Europe. The
gemeric delimitatian will undoubtedly
undergo many changes in the coming
years, and mary more species will be
described. Here we have included 139
genera with 256 species.

Onkies SMLAR FUNGL

= the operculate cup fungi have asc
that open with a lid (an operculum).
The fruitbodies are mostly larger and
mary species accur on soil or wood.
A group of species on dung have very
small apothecia (page 1278).

-~ the apothecial lichens may have
fruitbodies that can look very simdar
to species in this form goup, but
merst have obvious thalli with algae or
cyanobacteria (page 1484).

= ¢yphelleids are small basidicmycotes
with mainly downturned, cupulate or
ear-shaped fruitbodies (page 1076).

a5l with a: simple
top; b: oindrical
apecal apparatis
and simpde base;

- cylindrcal apica
apparatus and
crozier at the
base; d- thick-
wiallad 1op.

Inoperculate cup Tungi 1343

bow, smooth to felty
inoperculate cup fungi
(lon = less than 2 mm
abowe the substrate, page 1426)

Inoperculate
bekerzwammen

high or long-stemmed, non-gelatinous,
smooth to felty inoperculate cup fungl

(high = more than 2 mrm abave the
substrate, page 1404)

Hoge of langstelige, niet
gelatineuze gladde of

viltige inoperculate
bekerzwammen

Lage gladde tot viltige

inoperculate
bekerzwammen

erumpent inoperculate cup fungi
topening by a lid, with teeth of sht-like,
page 1458)

Inoperculate

srmosath,
sy long- | - meoth, discoi, bekerzwammen
notorhonty | Semmed verschijnend na de bast te
dowiny to hairy with gelatinaue not
ineperculate cup fungl projecting - hebben doorbroken
(page 1373) hairs; not _ —_—
gelatinous 3
inoperculate shi-like or with id
cup fungi or teeth .
o R (open frutbodses Grote gelatineuze
i et and asc . -
{page 1364) o witoutbd) inoperculate

T, o

bekerzwammen

other
similar fungl

Donzige tot harige

inoperculate
bekerzwammen

without asa or
bassdha

Aardtong-achtigen
Operculate
bekerzwammen
Lichenen met apothecién
Cyphella-achtigen
Asexuela fungi

asexual fungi

earthtongues and the like (page 1626)

(page 1350)

€ Thomas Lesssee & Jens H. Petersen
Fungl of Te
Princetan Ln

apothecial lichens
(page 1484)

cyphelloids
(page 1076)

operculate cup fungl
(pages 1278}




tongue- to club-shaped inoperculate cup fungi 1351

1350 tongue- to club-shaped inoperculate cup fungi ,

Spathularis
i 3 species
Earthtongues and the like page 1358 Maodaings Aa rdtongen en
This form group includes the species zf-i'::‘:s E?u?a*l?.«se?-‘?u\
of inoperculate cup fungi that have » ippestied I .o k d
page 1380 )
clavate, tongue-shaped, spatulate or "'{'S'ff::l”:s"' annyloed (), ge |J enaen
marellike fruithodies. page 1356 Mitrula ::::_-I:ln_lu.l-..enu
Almost all species in the group n‘a;gel‘;?] :

1 \ Approximate species
have asci _mt.r‘ an internal apparatus 'm i B Bryoglossu m
near the tip that is blown out and "f's:m'res | . femperate Europe.
inverted during spare ejection. This page 1355 y;lm: “miﬂeﬁg@m B Camocera
apparatus often stains blue in iodine. rubbery; i b "‘?ﬂ“' °§ i | B cl : hti
The genus Nealecta (page 1363) in forests v, I Tored top yellow, somewhat avaria-acntigen

‘ : reddish, olve- gelatinous, on leaves Bryoglossum X
deviates by having asci that split brown to green; /;ﬁ\ " indean fresh water; 1 Redes. Cudonia
open (no apparatus) and by the lack grasslands and e '“--.,I__ SPrING-SUMMer pag .
of paraphyses among the asci. farests b Cudoniella

Many species are decomposers

but earthtongues, for example, Eplsclerotlum

dark brown; spores ,r"'

b pale yellow with
= free |ower mangin;
S, O mosses; + boreal -
-

possibly form biotrophic associations large, hyaline; p Geolossum

with plants in the same way as the grasslands e 2 N

hyarocybeid fungi (Hygrogdbe and & ", [za“‘;:"'l";;"; Glutin 0og lossum
\ 1 \ grayish white to ) .

atiecs) see Siougbt o da (page 16). Y orearn, gelatirous, Hemlleuc0|ossum

stem brown, scaly, ! + nad-shaped, X

OTHER SRiiAR FuresE: spores large, s _wm' Flame H eyd eria

— clavarioids ay have very similar hryaline; on sand in WS, .

fruitbodies but are basidiomycotes, pErHi Leotia

i.e. the spores form on basidia (page ]

midey eyderi Microglossum

peCies

— jefly fungi and Calocera may be Mitrula

By e e tiny, with buff cap; page 1352
clavate in shape but are tougher and i, * on nesdles
transhucent th -
have septate or twning fork-shaped mlu‘smm Empey;,:' £ ard the ik Neolecta
basidia (page 1154 & 1162). 1355 {mnopesculate cup
- stromatic pyrenomycetous fungi i et LW o o Sabuloglossum
7 = Tuit bodees) f .
such as, for example, Cordyceps, A Epgf'f;cﬂf:m Sarcoleotia
Trichoderma and Xylaria, have the 5‘;“_“75""‘5'-;&90“‘5 :‘"9*‘- page 1362 .
flesh filled with peritheda (see page = nm p_;,gfl::s | Scleromitrula
30) and the openings can be seen + straight; grasslands , & small, fertile | Spath uIa ria
as small dots on the surface (page and forests % Pa‘;‘rg‘:jg* :
1510). an fungal Stromatische
= long-stemmed inoperculate cup Glutineglossum sclerofia | j -
funagi have a rather well-defined disc :;f?;; H 4 renomceten
with hiymeniurm {page 1404). = T
spores |arge, ; with vened head, Th Uemenldlum
multiceptate, W \ from sderatia .
See ako the general wheel, B sgvignaddl, Ir-" \| \J i farmed on heths 98 TrlChOlOSSU m
page 1348. black hairs; 1 | y ¥ B Seleromitrule )
grasslands and with with ascl and . 5 species Trllzwammen
forests bassdia dotied with towgh-gelatinaus; page 1363 -
ETHER RE AR F: 1 ¥ -~ o g
Fusmen pespmc: 14, 21, 49, 101, R he e perithecia o on beigs in clean Vibrissea
166, 167, 168, 277. large, multiseptate, p fresh water; spores
Trichoglosswnm hyahne; T thread-like
I+ gpeeieas e.q. ‘with Liffovella o spores large, S, I yellow and rather
page 1354 e lakes O-mudtiseptate, almost | A fragie; without
paraphyses; a5ci

hiyaling to brown;
graaslands, forests, efc

split apern;
on soil, boneal %

Vibrisses

Hemileucaglossum
Z# species 4 1 dulb-shaped species
page 1353 ' page 1380

clavarialds
- Ipage 1092)
eoglessum
i jelly fungi © Tharmas Liessoe & lens H. Petersen
page 1352 and Calocera stromatic pyrenomycetous Fungl of Temoe o

(pages 1154 & 1162 fungl (page 1510)


https://www.fenf.be/ipadclub/agaricaceaemap/geoglossum-atropurpureum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/glutinoglossum-glutinosum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/hemileucoglossum-elongatum.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/microglossum-nudipes.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sabuloglossum-arenarium.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/sarcoleotia-platypus.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/trichoglossum-hirsutum.pdf

1364 large, gelatinous inoperculate cup fungi

Large, gelatinous
inoperculate cup fungi

A form group with often quite large,
discoid, turbinate or brain-like, highly
gelatinous apothecia. The spore
release is controlled by an internal,
cork-like structure in the ascus

top. The species in this group are
predominantly wood-decayers.

C"HLH SIMILAR FUNGL

= grades into the group of small,
gelatinous, inoperculate cup fungi.

It can be difficult to determine
whether or not a tiny cup fungus
has gelatinous matter in the tissues,
and it is important 1o check the
wheels for both the short- and long-
stemmed inoperculate cup fungi
(pages 1404 & 14286).

= gelatinous, tongue-shaped species
are included on page 1350,

- gelatinous, operculate cup fungi
are included on page 1290.

= jelly fungi have basidia, see page
1162. However, they can superficially
resemble species of Ascotrernella and
Ombrophila and microscopy may be
required.

See also the general wheel, page
1348,

Furmier seanme: 21, 49,

| speces
page 1366

Micro-drawings
SPOFES QULENMOST,
fedlowwead by
paraphivses (p).
i 12+ species
ADDIETaTe Speres page 1366
count applies to

temperate Euope

Ombrophila

large, gelatinous inoperculate cup fungi 1385

lonomidotus
{page 1407)

Holways
(page 14121
Cudeniella
A+ spacies
page 1370

Bulgaria

| specees
page 1371
medium to large,
greensh-yellow to bladk;
medium-s2ed, stains dark in KOH
discoid, bladk; with (ianomidats reaction;, on black; anly shghaly
Conspiowous asexual deciducus wood gedatinous; on Vibrissea
state; on wood, TS ., CIHUOUS WoO 7 species
manky T : (page 1455)

medum-sized,
turbinate to dsooid,
whitish to pale
e,
on wood or stems

-
-3 L 5
£ \ S
medium to large, . l'"-. moderately

turbinate to i i1 gelatnous; with
discold, brown 1o ', thiead-like spares; on
wadet: often with 1 decduous wood in

conspicwous asexual f :"-. fresh water
.- 1

state: on wood
; __,.p-"‘"" 3
i inepereulate . @
f cup fungi £ i small and at
1 with brain-shaped, § =P ﬁ i mest moderately
apothecia ;
. . i swollen paraphyses;
- B [ onwoodor stems

.,.a""'- ["I large, purple

- B to black; highly
‘I'i gelatinous (like jell ed
]

"« candy); on dedduous
L'.

small and anly

large, gelatinous

large and brain-like; 3

vinket-browm; spares

with ndistinct stripes
in cotton blue;

on deciduows wood

ather
similar fungi
iy A
medwm-sized, %,
discoid 1o -
tubinate, pale ™, with asc with basidia

wolet-brown,;
on cones, wood o
stems

[ N

-ul]
inoperoulate

e

short- and long-stemmed inoperculate cup fung
(pages 1404 & 1426}

EThOmEs Lass
Fungi of Tempe

earthtongues and the like
(page 1350

jelly fungi

& Euirope,
{page 11562)

(page 1200}

& lens H. Petersen

PrincCeton Linmersity Press, 2019

Bekerzwammen
inoperculate grote
gelatineuze

Aardtong-achtigen
Ascocoryne

Ascotremella
Bulgaria
Bulgariella
Cudoniella
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Holwaya

Kortstelige inoperculate
bekerzwammen

Langstelige inoperculate
bekerzwammen

Operculate bekerzwammen
Orbilla

Trilzwammen

Vibrissina
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Downy to hairy inoperculate
cup fungi

This farm group of small inoperculate
cup fungi has the outer side, and
especially the margin, covered by
projecting hairs. They are mainly
decomposers and occur predominantly
on herbaceous stems, fallen leaves,
cones and wood.

The group contains many genera,
and the appearance of the hairs
(the shape, size, colour, crystal-
covering, guttulation, efc.) is a very
important distinguishing character.
Some of the mare distinctive species
can be recognized in the field, but
identification mostly requires the use
of a microscope.

The majority of the species are
classified within the Hyaloscyphaceas,
and many have long paraphyses with
lanceclate or tapering tips that project
abave the asci (see figure below).

G'HLH SBMILAR FUNGL

- cyphelloid fungi (page 1076) have
simall, hanging fruitbodies. They are
basidiomycotes and can be recognized
by their basidia and spare morphology
~ the spores havimg a small appendage
lapiculus) where they were attached to
the sterigmata. They are often not as
elegant as the hairy inoperculate cup
fungi and the hairs are more disorderly.
= soime other inoperculate cup fungi
hawe hairs but they are short and
adpressed, making the apothecia look
felty rather than hairy (a hand lens or
dissecting microscope is required) - see
the general wheel to the inoperculate
cup fungi, page 1348,

Fumthen reaomc: 21, 22, 23, 49, 78, 101,
115, 116, 160, 253, 319.

\

|
@ )
I A typical hymenium in the

genus Lachnim with asa
| and Lanceolate, projecting
| | paraphyses

downy to hairy inoperculate cup fungi 1373

Brunnipila
11 species , page 1380

Bekerzwammen
inoperculate donzige
tot harige met
donkere haren

Micro-graswings:
spores first, followed
by hairs (hj

Cafpia
{page 1435)
Dennisiodisous
{page 1451}

Lachneliula

Approeate speces
number applies o
temperate Eumpe

Neodasyscypha - . seqsle to shorl-
1 speces + sessile; sternimed; sessile with downy grey
i pale brewn; tymenium and dark AIbOtriCha
WItT T hair on herbs and leaves  Dasal hars; on Poaceas,
Lypes, an and Cyperacazs. q
I o sesale with greenish-
+ sessila 1o short- ey grey hymenium and dark AraChnOpEZIZa

am m- _..._.-.....-..___ |
stemmed; with brown o =,

outer side and yellow and Carex

hymenium; on conifer - d e,
s L% + sessle;
- ; : ", with orange-yelow
h

Brunnipila

Cyphella-achtigen

Cejpia

_ Denisiodiscus

- Hoge, zittende tot langstelige

Feale wah gladde tot viltige bekerzwammen
white oF coral
Lachnellula

hairs; on herbs
Lasiobelonium

= Sesile; " P ™., teorange hairs, en
with brownsh- il % ", deciduous wood o
yediows to yellow L ey i

; Poacese
colours; on 7
decduous wood \\E\
> \\
i
+ sesslle; i % h

[oawni-haired,

% or dedduous
i wood

mostly on wiod

on deciduous wead | — h o
-5! 'W'Q\f *";ra hai Ll-."' Neoda e ha
i = hairy .
; m:f:lr't:l;u i ,:‘C-:D“" | 2sessdeon Perroia
i gl i O = - £ subsculurm;
sessle; g yeduwith g h TS oy Soorten met bleke haren
brewn-hairedt L dark hairs . yellowish 1o
on herhs =y . {0 sy hoy TriChOpeZiza

Trichopezizella

- - similar fungi species with ] ]
e o Y W . b Venturiocistella
page 1376 mostly with % RCYL Ao A g q
S G N Zittende tot kortstelige gladde
an hedbs and

wood / o e tot viltige bekerzwammen

Trichopeziza
&+ spacies
page 1392

sasgile to short-stemmed, high, sessile to long-stemmed,
smooth to felty smooth to felty
(page 1426) {page 1404)

© Thomas Leessee & Jefis H. Peterser
Fungl of Temperate Europe
Princetan Liniversity Press, 2043

eyphelloids
{page 1076)
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5 s e Bekerzwammen

page 13685

Calyecelling Psilachnum 12+ species
15+ species 10 species page 1390 Cistella o .
page 1367 o oo i inoperculate donzige
E , tot harige met bleke
oo oy
page 1386 haren

Trichapeziza
B+ species
£ sessile; veay shart- i A, :
+ sessile; + sessle, very small al ! page 1352 . .
vy horthaired; e W00 and short-haed, = ol Amicodisca
mustly i farrs e mostly on .
+ sessle; very and grasses st TS ..___f;l_':_r?' fungi + seeile; very small AraChnOpeZ|Za

shor-haired, hars and shar-hared;
2 heoked: mostly on
wood T

._ teeth of thin-walled
59 ., yphae; mosty on

pege T f j . mostly on wood o \ : ]
F i o
! Ll + sessile; rather % ﬁ
Ll short-hared; ’.-" % \(:\ :
+ greyish translucent; % Uﬁ‘ | | , sesshe; & cream;
mastly on wood % \ - %, on herks and wood

Calycellina
Calycina
Capitotricha
Cistella
Cyathicula
Dascycyphella

masthy an herbs

H:T‘:Mf:gsha E " g + segaler with short,
5 spe 3 hooked hairs;

!
Dematioscypha + sessile amongst h Dematiocypha
3 species black conidiaphoses; H
1384 ish transkicent; L 2 sessile; ye i i
i s ks e crayact Eriopeziza
;. pet Il Hamatocanthocypha
- R = hairy
_nar['rl\e;sl{ﬂ_aip;dr.l —¥*h Inf;pe:[uln.tg Praliferodiscus Hya|ocypha
A ] AT h i S b i .
cialma;ﬁ:s j— : -I;J::f"}ﬂ"'s] tsoéf:uiaf:!‘w page:413 HyphOdISCUS
o e b Incrucipulum
page s barrel-shaped with -"-.I__é-_;'_j Lachnellula
progecting, glassy
w:;ﬂ: it -."-. ; sessile 1o shart- LaChnUm
page 1384 E " stemmed, hymenium OI Ia

yellow; on conifer

wead Lachnedlula H H
T~ Proliferodiscus
ann—é:;l':r-l:;un:aé E o e white hairs .
s w / honsmmmed page 1396 Psilachnum
A h P Ryrreniie yellow;
. ) #" ondecduos wood, Soorten met donkere haren
leinves, herbs
PO subscuiumm; on IL|,| : ete. TriChOPEZiza
1 species (9 VanoLs sulisirates - l|I . + short- ta long-
page 1383 giemmed; whitish to
yellowish; on wood Urceolella
T TS At and leaves Capitotricha
+ short-siemmed
= shart- ta long-stemmed; : 4 spacies
hgrmeeriuim wehite oF coluned; mge;:::s“:;;'su;: page 1397
" o wiood, leaves, herbs etc. : i
I CTO-OFasaings.
spoves first,
followed by has
{ht, paraghyses (o)
refractive vacuolar
bodies (vE) and
aseual state (asex)
4 species
Appeoxmate speces page 1383 1=
number apolies 1o
tempesate Eumope
Dasyscyphetia ® Thamas Lassoe H. Peterser
Ladhnism 10+ species, page 1399 Fungi of Temge
Fr 1 Linewe

35+ species, page 1399



High or long-stemmed,
smooth to felty inoperculate
cup fungi

A form group of non-gelatinous to
slightly gelatinous, distinctly leng-
stemimied inoperculate cup fungi or, if
short-stermmed, growing 10 2 mm oF
more above the substrate. The outer
side is smooth to felty but does not
have projecting hyphal hairs. A few
species have teeth at the margin of the
apathecia made up of aggregations of
hyphae. Some species form apothecia
from sclerotia.

SOme species are decomposers,
e.q. of wood or herbaceous stems,
while others - members of the
Sclerotiniaceae - parasitize plants.

OTHER SIMLAS FUNGL.

~ downy to hairy inoperculate cup
fungi are covered by = projecting hairs.
Mary species also have lancealate,

+ projecting paraphyses (page 1372).
- small, short-stermmed 1o sessile,
smooth to felty inopenculate cup fundgi
arise 10 less than 2 mm above the
substrate (page 1426).

See also the general wheel,
page 1348,

Funtuer eeaomic: 19, 21,
49,59, 72, 78, 95, 101,
252, 267, 354, 362.

4 species
page 1409

Encoelia & Sclerencoelia
10 gpeces
page 1408

Holways
1 species
page 1412

Ionomidotus & Y

Diplocarpa
3 species, page 1406

Lambertels

e

page 1413

1404 high or long-stemmed, smoath to felty inoperculate cup fungi

Cibaria
15+ species
page 1414 S8

5 specles

black;
on £ones
In spring

on deciduous
WO

fragile 1o towgh;
WITH gresn 1

colours; mostly on 3

dedduous wood %,
and herhs .

n dusters; on
ﬂec:d;o = wiood in

spring

Ili 121 speaes

page 1406

tough; erumpent

o [edves,slems,

seedk, catins,
wiond, B00eTs,

cupeles, galls, ete. o7
Cad

dotted from dark
spores; mastly on
soerified leaves
and fruits

.

',
"L

tough;, dissolves .,

dark pegrnent in
KOH; on deciduous
wiond

tough;

enumgent in
clusters on
wood

Sderotinia
13 speces
page 1416

fromn scherotia,
miostly on grasses
and herbs

rzomes

L 2mm or more dbove  F
the substrate)  #

small, + smaoth

inopentulate cup
fungi, (page 1426)

Manilinia
— 16 species
B, oage 1416
i~ N
— - -
.
- .

muostly frorm
sclerified fruits

2 Cyperaceds

rather tough; )
[bdack; with b
distinct asexual |
state; on |
deciduous i '1"" a -.
wood a T Yo
]—% hlgh. = smooth,
i % non-gelatinous
fragile to tough; | Inapefr:..ulalne
wath yellow- | @x‘ 1 cup fung .
green iob.- rs; - — 1 (ongstemmed or anse

pink; o mosses
and Equisetum

+ hairy ipemﬂnl.e
cup fundg
page 1372)

frowm scleratia, on
Juncus, Luzuls or

on seed from
Junces, Carex of

high or long-stermmed, smoaoth to felty inoperculate cup fungi 1405

Myrioscleratinia
9 speces
page 1417

Poacsag
G pale to dark
kS grey-biown;
" large spored;

on deciduous
a5 winod

muostly rather
\ tough;
i rnainly on
s decdusus wood

small with
tough stem;
on needles
and cones

i greenish-yellow,
I on needles of
Thua, Cupres-
{ sus and Juniperus
uniparus)

broswm or

£ greenish-yelow,
/ maostly from
o sclerified plant

materia

7 maostly whitish
A toyellowish; on
wWiid OF vanous
4" herbaceous
o debris
wihitish to
buff; fiesh
usualy shghtly
gelatinous; mosthy
on herbs

Micro-drawsngs:
spores, followed on
the inside by asci {a),
conadia (con).

Temgerate Burode.

Cudoniella
3+ species
page 1418

~ ©

Antinea
S+ SpECes
page 1418

-'-1 specues
page 1419

- !.—
- -~

Roseodiscus
4 species , page 1423

Hymenoscyphus

A0+ SPeces

page 1421
Cyathicuils
i 25+ species
page 1424
D Thomas Laes \.ur-’s. lens H. Pel
i Mpe E

22+ speces
page 1419

1Br5en

Bekerzwammen
inoperculate hoge
of langstelige,
gladde tot viltige

Antinoa
Chlorencoelia
Chloroscypha
Chlorociboria
Ciboria
Cudoniella
Cyathicula
Diplocarpa
Dumontinia
Encoelia
Gloeotina
Harige inoperculate
bekerzwammen
Holwaya
Hymenoscyphys
Kleine gladde inoperculate
bekerzwammen
lonomidotus
Lambertella
Monillinea
Myriosclerotinia
Piceomphale
Roseodiscus
Rutstroemia
Sclerecoelia
Sclerotinia
Tatraea
Tympanis
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L]
S+ species

Pyrenoperiza pd.d'l Tatrass Be kerzwa I “ I en
& Pirattea :
Low, smooth to felty S0k species : ) " : 1 species

inoperculate cup fungi

o _ g inoperculate lage
This group indudes sessile to very i / L » o\ : : i — Mg
shart-stemmed, less than 2 mm Bz ¥ & \ : 4 .I f ’ i g I a d d e tot Vi Itlge m et

page 1438

high, inoperculate cup fungi with Cefpia ~ P2ge 1436

an outer side and margin that is 1 species - ¥ . : f ! \ . .o

smooth to felty or rarely toothed, page 1435 v . - o ! L ; ¥ W|t, grlJS Of Zwa rt
but which never has prajecting, ’~ s - { - - ~— " 4 ; {

hyphal hairs. Large genera in the
graup include Molisia and Orbifia.

Iretially closed,

mastly browm; cn later cracking, & Sphenical;

e hymenium 1

Poareas mastly on twigs
Coronellaria :;:;TETES Cyperaceae o n;rmems from deciduous Igre,~n-|:-m-|,
MER Lkl AR U I+ species i and dincacese Lrees AIQE-SpOnSD, Rhizodiscina
D: i '"':'q b LN{;. high & greyEh; an TEE?:;“T O SeCiounLS Brownish- 1 spersas ASCOCO rt|C|u m
- leng-stemmed or high (growing many subsirates; wood black;
BN
to 2mm or more above the paraphyses with PRIl 0N TAhgs q
substrate), £ smooth inoperculate PG v ,.-f""' 2 T‘;:asz Bu Iga ri el Ia
3 [ A0 rather large; q
cup fungi (page 1404). o= rather gelatinous; CalyC|na
- downy to hairy incperculate B on dedidupus . ad . .
cup fungi may be sessile to long- Polydesmia b, oo " Patellaria Cejpla
stemnmed but have £ projecting 3¢ species - 1 species “ .
hairs. Many species also page 143 a 1 "‘2,‘1':;,2",“;1: :m page 1445 Coronellaria
. o i i
have lanceclate, + prejecting : Dermea

paraphyses {page 1372).
= erurmpent inoperculate cup
fungi are typically + immersad

DI IEIE]

in the substrate from where the Ps‘el'{ﬂmrfe'-ﬁﬁ .-"j . e 2_‘5:55‘1 : Echinula
apothecia emerge by splitting ':'f_"::::‘: b ] : el Godronia
the substrate or by pushing a lid page 1431 i % N g page 1445 ) )
aside. The fruitbodies can often whitsh with long teeth % f I.law, smon»thltn A e i m';‘lt";h‘:"_';ca Ha rige Inopercu late
clase again during dry spells and mangin: r r § felty inoperculate 5
reapen when wetted (page 1468). . rng;gﬁ;:;:‘er;m- -—"=_"_"-_==={‘ .;‘2‘2,2‘33-'., ! e é."n“f?}fs} ! bekerzwammen
eeth 5 whitsh, greyish to Hete rospaena
See also the general whesl, S e, btk hymensum)
¥ . | il ., - : 5
page 1348, il Iong eeth at P . et tnssiiey o ne Hymenoscyphus
margn; on keaves 5 " i od L ot g page 1445 o
Funtker szaome: 20, i 3 ¥ ather spedes with vividly - o o Lan Stell € Of hO € Iadde
| & 3 similar fungi LR . .
ity ey . iy ; b s P inoperculate bekerzwammen
i . x E Echinula ¥ 5 A i e —_ i _

213, 214, 216, 285, A paces e ) O j ' Mollisia
291, 334, g el ’ s, )

on soil, litter 5, . W Nlptera

' or buerwons or b, f i Ay \ .
Continued an next Calyeina miogses ", | y . ) 3 Orbilla
page spread . .. B+ species - . 5 AR " i : b
page 1433 asri flat-topped; ‘- Y . i
SpOTEs with 1\ T {
Internal baody Ly .

on lving
Sphagniam
on lving

5 ! resupunate; mesty
i s under Pinus hark

Micro-drawings

spores firs, followed e

by paraphyses "
{p) possibly wath ¥ af t;:ﬁ:éiﬁ
refractive vaclolar Hymie ﬂﬂj‘ﬂh 7
bodies (vEs), conadia Ph, - hmﬁ:’ o
{oon) and asoi {a) rirg i
oy ot A5+ sparies
page 1433

Apprinemate speres
murmnber applies o
temperate Euwape

long-stemmed or high,
= smoath inoperculate
1 species, page 1430 cup fungi (page 1404)

= hairy erumpent Ry : =
© Tharmas Lassas & lens H. Petersert
inoperculate cup fungi inoperculate eup fungi £/ of Temaer ® £
(page 1372) {page 1468} PnCEton Unver

.
Discineils -
5+ species, page 1432

| species, page 1432
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L]
S+ species

prenspsi S e Lage gladde tot viltige
Low, smooth to felty e spg":i : ) § " : 1 species

inoperculate cup fungi

| iy inoperculate
This group indudes sessile to very 2o sel 4 ! . = ? . & ¥ — ?
shart-stemmed, less than 2 mm oo ¥ & \ : 7 .I i ’ e b e ke rzwammen m et

page 1438

high, inoperculate cup fungi with Cefpia ~ P2ge 1436

an outer side and margin that is 1 species - ¥ . : f ! \ . .o

smooth to felty or rarely toothed, page 1435 v . - o ! L ; ¥ W|t, grlJS Of Zwa rt
but which never has prajecting, ’~ s - { - - ~— " 4 ; {

hyphal hairs. Large genera in the
graup include Molisia and Orbifia.

Iretially closed,

mastly browm; cn later cracking, & Sphenical;

e hymenium 2

Poareas masily on twigs
Coronellaria :;:;"cgezﬂm Cyperaceae o n;rmems from deciduous Igre,~n-|:-m'|,
T . I+ species i and Lincacase Lrees ANgE-SpOrad, Rhirodiscina
D: &R .u.:_-x ] r.n\;. - 2 + greyish; an Teia::u": on deciduous  Brownish- 1 species Patellaria
- leng-stemmed or high (growing many subsirates; wood black;
ta 2 mm or more above the paraphyses with i sl an Twhgs . .
substrate), + smoath inoperculate hich Ex | of Tﬁ::ﬂ-‘“‘s Patinellaria
] [ A0 rather large;
cup fungi (page 1404). e rather gelatinous; PeZOIOma
- downy to hairy incperculate B on dedidupus . ad .
cup fungi may be sessile to long- Polydesmia M, el " Patellaria Phaeohelotium
stemnmed but have £ projecting E; SEP;!‘;I;; - i ; 1 species Pirottea
i G L , MPOEEly with age 1445

:mrs.lh1an-,-|5|iecms also : a i e pag

ave lamcealate, + projecting ; Polyd esmia

paraphyses {page 1372).

- erumpent inoperculate cup Pyre nopeziza
fungi are typically + immersed i : 0 0 a
in the substrate from where the PYFEROMIYCEROUS i . inina : Rhizodiscina
! ae by splitting Pezaloma fungi i an dry wood
apathecia emerge by splitting Ao qrtind 2 speces Sa rea
the substrate or by pushing a lid page 1431 i % N g page 1445
aside. The fruitbodies can often whitish with long teeth = 7 low, smoothto ™ 2 . i "“IF" "‘hi"_';' Schorsdoorbrekende
dlase again during dry spelk and at mangie; on wet litter ; felty inoperculate kel

SpOres; on

i iy , inoperculate bekerzwammen
Soorten met levendig gekleurd
pasthiria o hymenium

] gt {  subicubum;
page 1446

A - 4 i onwoed k A
i 7 :Immngl spetfues :-:nvmfw o : Tatraea
ealoure i, i . .
see next tagﬂ:reaj _ —_— Trizodia

cup fungi ] a
L [spedes with i
% whitssh, greysh o

g = e
T -.__Ll:ulack Fymenarm)

.

reapen when wetted (page 1468). of Marchantia

See also the general whesl,
page 1348

very small, whatish
with long teeth at
MaErgen; Om Eaves

Funmsier szaomc: 20,

SOOTES wilh
internial body

21,49, 78, 79, 153, i it et L P
177, 410,211, X112, Echinuia Y@ siemmed; on L A
213, 214, 216, 285, 3 species PEDECEUE SIS 5, 6
291, 334, b L 3
on soil, litter ‘-‘\

1 Or Berwors o 8
Continiued on nesxt Calycina THEEES '-.,k
page spread . . B+ species .

page 1433 asci flat-topped; ‘-

on lving
Sphagniam
on lving

5 ! resupunate; mesty
i s under Pinus hark

Micro-drawings

spores firs, followed e

by paraphyses "
{p) possibly wath ¥ af t;:ﬁ:éiﬁ
refractive vaclolar Hymie ﬂﬂj‘ﬂh 7
bodies (vEs), conadia Ph, - hmﬁ:’ o
{oon) and asoi {a) rirg i
oy ot A5+ sparies
page 1433

Apprinemate speres
murmnber applies o
temperate Euwape

long-stemmed or high,
= smoath inoperculate
1 species, page 1430 cup fungi (page 1404)

= hairy erumpent Ry : =
© Tharmas Lassas & lens H. Petersert
inoperculate cup fungi inoperculate eup fungi £/ of Temaer ® £
(page 1372) {page 1468} PnCEton Unver

.
Discineils -
5+ species, page 1432

| species, page 1432
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= = — Bekerzwammen

1aza small, + sessile, smooth to felty inoperculate cup fungi

e oS gerapestm
Claussenomyces Chiorascypha page 1451 page 1442 2+ species .
Se spece e 3 page 142 inoperculate lage

Pseudahelotium
3 speces

febigre gladde tot viltige met
Bryoscyphus levendig gekleurd

7 species

page 1449

page 1450

Mriaecia

3+ species T \ 1 ¥ il =
) page 1448 - : ) ; e k . e Lot page 1453
Chiarociboria : . o
oas 14091 atherlage  rather g, : P = Vibrissea hy menium 1
rather lzrge; with orange felty; an lange, S phesicak A I peIL;E‘E‘
hiaifs; on RO ks of oo nnnwigs  verysmall h, Fa0E
monecots dentuous BB of decidhuonss enumpent
_______ trees on Foaceas, padie pinkish-ouff: .
Cyperaceae and muostly on corefer Blsporella
debis X
on wiood and )
Nﬂag"een i pale pinkish-buff, NG Bryocyphus
] 0 mosses and
on |verwarts TS Ca |Cyna

G spores theead-like;

= somewhat gelatinous; W podophacidium Calloria
on decduous weod in . 1 speries .
e 4 page 1455 Cat|ne”a
.."\ enurgent fram g b. Cenanglum Cenangium
= bnown flesh; on f ' g 5 . )
needle dins i - Chlorociboria
: Chlorocypha
Claussenomyces

Dennisiodiscus

amall; turguose; iy
on herbs or wood .

=
blie-green; m
O Wood, cones, 7 N
Ferins etc. ll-"

Browresh-nose with ; .
dark flesi; i . s
onwood in I -
frash water

! smooth to felty

: inoperculate L
Discines I v Brownish-se; cup fungi ! immersed in black . :
5+ species [ - an soil ..'-*;Tc'_e';lm'hu ; ! aseviial state; on e DlpIOHBEVIB
page 1447 (S o MOSSEs WY cohoumd - S T deckuo wood I strossmayeris

1+ species DINEIE]

page 1456

ard Rubus

o -'-I
C‘_‘_‘ﬁ i pamphyses with

H ollong VES, on wet
dedduous waod,
Pheagemites, etc

% hymenwm)

Godfronia
Gorgoniceps
Gradonia
Hyalorbilia

bxroraunish-rose; -' ﬁ_:j:}

endmpent with teeth;
an herbs £

Diplonaevia
15 spedes
page 1447

wane-fed 1o bilack;

miostly an red species with S dedduous wood,
subsculum; on woad Y w:;:ihh':mh\i pd baminens and
, 1o FE - reeds
T 558 MEVIOLS page G Hymenocyph us
speead ; g .
winered, : ) ke Micropeziza
Patinellaria ot sulicubim; L on waod, leaves . .
and o Mhniaecia

O Wooo

1 species
page 1446
R " s eshionsheped Mollisia
Cof “yn‘:ll']:;[ﬂ'le;f::; mastly on stems of O bl
Snumpent; mast ;
a5l with rounded asal flat-iopped; e L poes; on Litica Bisporeila roilia
Tiprs; Spoees withadt spares with on deciduous and conifer resing ":‘-zﬂsiﬂ’ﬂ;
intemnal bo nternal bod " pe= 11+ specees
dy ¥ conferous woad . page 1458
o~ Hymenescyphus
Micro-drawings. ol > A0+ specees
spores first, Tallowed Patellariopsis page 1460
by paraphyses 2 speches
Ip) pessibly with page 1356 %
refractive vacuplar . . 2 Pec: L P =

3 gpeces

bodies (V8z), conedia
page 1461

{oon) and 5o ).

Hyslorhilia
S+ speces, page 1467

ADDICIETATE SPeCes
number applies ta
temperate Eurnpe.

40+ species, page 1464 |2 SPeCEs, page 1462
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1 1 spacies
— s Sodronia Bekerzwammen
1+ spedes Lg;ﬁgzsz Micraperira
Claussen g Chic page 1451 2+ species . I I
Sy e page 142 inoperculate lage
page 1440 page 1450 Peeudahelotium

] gladde tot viltige met
Bryoscyphus levendig gekleurd

7 species

Mniaecia
3+ species
page 1448

Chiorociboria page 1453 .
{page 1409) rather large rather large: i u;a.grm:.: hym enium 2
rather e, wiith Orange falty; an langs, + sphesical . rf pelLi:lE-E-
felty; on &y ks, on rotten trunks of TPsthy on twigs wery small, page
s1ems and MONoCoTE deoduous frees of deciduous erumpent

trees on Foaceas, padie pinkish-ouff:
Cyperaceae and mostly en corifer

Patellariopsis

debris . .
amall; on “?:;?ram pale pinkish-ouf; : Patlne”arla
Plue-green; 0 mosses and
on |iverwaris . Pezicula

small ose, Someabat QN R rocoshacicium Phaeangelia
on herbs or wood ..-'J ", on deciduous weod in 3 4 1spacies o
ik fiesh water pacie 1485 Podophacidium
1 spedies blue-green; ' ; .
page 1447 4 wm:. coines, i enimpent from oy b_ Cenangium PseudOhelotlum
Feris efc. o brown flesh; on v oy t i 3 SpeceEs
o needle defing . " : page 1454 Sarea

Browrish-nose with

Soorten met wittig, grijzig tot

dark flesi; :
onwood in i A
ki zwart hymenium

! smooth to felty

inoperculste Strossmayeria
inal Browrish-fse; cup fungi i

?fm{ ;: - . an sol ispecies with — ; i 'mz;‘:‘:[;::k T Velutarina

page 1447 lk oF M0SSEs wiidly coloured ¢ i e “: 5 yeria

ard Rubus

o -'-I
C‘_‘_‘ﬁ i pamphyses with

H ollong VES, on wet
dedduous waod,
Pheagemites, etc

Y, hymensum I.’.’ T+ species Vibrissea

page 1456

brcreenish-rose; -": :ﬂ
erumgent with teeth;
Diplonaevia on herbs i
15 speries

page 1447

wane-red 1o black; Mallisia &

mitly an red species with A dedduous wood,
subeculim; on wood Y whitish, greyish P bamibeas and
B 1o black hymenia, - meeds page 1457
. SEE MEVIOLS page
speead

wine-red, 3 apricot-yelow,

Patinedlaria ot sulbikculim; on wood, leaves
1 speoes on wood e

page 1446

+ aushion-shaped,

With NUMEMCUS ey o ctems of

T et small, spherical Ukt :
asal with munded asal flat-topped; chustersred; So0res; on Bisparella
Tiprs; Spoees withadt spares with on deciduous and conifer resing ":‘-zﬂsiﬂ’ﬂ;
ntarnal boy nternal bod " 12+ Specess
dy ¥ cors emus 3 page 1458
o~ Hymenoscyphus
Micro-drawings. ol > A0+ specees
spores first, Tallowed Patellariopsis page 1460
by paraphyses 2 speches

Ip} possibdy wath page 1448
refractive vaouodar
bl (VBE), conidia
{oon) and 5o ).

Calloria

3 gpecies
page 1461
ADPINIMATE SPECes
number applies to
temperate Eurnpe.

Hyslorhilia
S+ speces, page 1467

12 spedies, page 1462

40+ speces, page 1464
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Erumpent inoperculate cup
fungi

A form group of inoperculate cup
fungi that develop fruitbodies
(apothecia) within the substrate
(typically in stems, leaves or wood).
At maturity the apothecia breaks
through the surface {erumpent). They
may be disc-shaped or elongated and
are often surrounded by torn parts
of host tissue, which 5 sometimes
evident as distinct teeth or ‘lips’. The
teath may involve both host and
fumgus tissue. Many species have a
black, almast carbonous outer side.

C"HLH SIMILAR AUNGL

= grades into the sessile, smaath
inoperculate cup Tungi (page
1426).

- some large, inoperculate cup
fungi are alsa erumpent, but
form higher fruithodies (page
140},

= hysteroids have a slit-like
opening but are hard and the
hymenium is rarely exposed
(page 1614).

See also the general wheel, page
1348.

FunrHen reasivg: 18, 21, 49, 78,
139, 215, 297, 298.

Micropeziza f

Cryprodiscus
3 species

{page 1452 B8

Micro-drawings:
spores first, followed
by comadia (o],
paraphiyses (pl,
refractive vacuolar
bevdies (W), asci (@)
and ascus tops (at)
Approsmate speoes

mimber apglies to
temperate Ewnope.

Pyrenopeziza
Ipage 1438)

Cenanglun
(page 1454)

teeth or slit-like opening)

erumpent inoperculate cup fungi (with 2 lid, teeth or slit-like opening)

Ostraga

Stictis Roberges
13 species Epeeies e 182 1 species, page 1473
page 1472 Trachila
Phacidium ~
15 speces ge 1474

page 1471 asendich
Coecomyess A e
G SpECes Durelia o apecs
page 1475
page 1471

Karstenia
B+ species
ST with transwerse
page 1470 with paie deep insde
teeth; skt an M:'Idmm deciduos wood
o wood Wi iseen in section)  ppening by a lid;
dentate with darlt. e o evergreen
GUTeT Side; Mmiosthy J T, leaves
in deaduous
.., Propaolis
S “I\:'W which 3 species
-.__._.c s een page 1476

., asenual state on
'

~,  Fagus and Quercus,

pale o greyish;
o 'wiodd and siers
af herts

pale, mosty edongated, pale; Colpoma
sormewhat numpent on 4 species
elongated, . tdedduous and page 1480
o decduous coniferous rees

waod

enumpent; mastly
in elusters;

on decidunous and

coniferous wood

elongated with
“Ips'; efUmpant an

inoperculate
cup fungl

L dwith lids, teeth or

%, sh-like openingy [/
. i

elongated with ‘lips’;
on stems of herbs,
Rubus or leaves of

deciduous trees

very small,

| elinngated with *lips’;

efumgent; an Of SLerrs, Twigs,
grasses, sedges 4
e, cones, nesdles and

leaes

mostly enumpent; 3
with spherical V8, 0. oon
on leaves and stems
of herbs ",

somewnat elongated;
berff with black outer
r side; on bark of

™ 7 conifers 22+ species
3 r page 1478
b . handly elongated;
o _,J + greyish with
tough black ouer side;
y o o twige
Efumgent i
i croswded taughy .. ﬁ;l.;i;:::);ﬁ
Brumpent in T racks |
:n.she;s.ﬂm c|.,g|§§qm bess than 2mm or more . hand, mostly streima; on :
w deckuous 2 high high dhosed leaves of trees s
e page 1482

L high, + smoath hysterioids 1483
. e Inopereulate panE 4 b1 i © Thomas Lessae & lens H, Petersen
Encoelia & Sclerencoselia cup fungi cup fungi Fui
{page 14D8) {page 1426) {page 1404)

1469

Hypodermms
page 1477

Bekerzwammen
inoperculate
bastdoorbrekende 1

Ascodichaena
Ascodichaena
Cenangium
Coccomyces
Colpoma
Cryptodiscus
Diplonaevia
Durella

Encoelia

Hoge + gladde inoperculate
bekerzwammen
Hypoderma

Hysterioide pyrenomyceten
Karstenia

Lage * gladde inoperculate
bekerzwammen
Lophodermium
Micropeziza

Ostropa
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Ostropa Enberm
E nti lat il  specics, phoe Aa i 1 speies, page 1473 d b k d
Erumpent Inoperculxte cup o Trochila Bastdoorbrekende
- Phacidivm
A form group of inoperculate cup 15 species .
fungi that develop fruitbodies Coccomyees page 1471 g - As-qo::::_ma INO p ercu I ate
Dureils 1 species

(apothecia) within the substrate G+ speces
{typically in stems, leaves or wood). page 1471
At maturity the apothecia breaks 3
through the surface {erumpent). They

g bekerzwammen 2

g Karstenia
may e disc-shaped or elongated and B+ species Pezicula
4T h WIlh transverse d
are often surrounded by torn parts page 1470 w:nee__p;alm o etk n::ep:g&“;m

Phacidium

of host tissue, which 5 sometimes F 5
. on wacd wood lseen in sectionl  pgering by a lid;

evident as distinct teeth or ‘lips’. The dentate with dark AN StEMS o N evergreen .
teeth may involve both hest and ! SUALES SHE; TGy - T, leaves ; Stictis
fumgus tissue. Many species have a dentate with i in decducus ; . : i Propaiis
black, almest carbonous outer side. Cryptodiscus gl gty i L WS ! P i 3 species Robergea
3 species black ouier sde; = ., COlOUrS green —- ‘*‘\. i page 1476 o
onwoodand : g Trochila
OFTHER SIMILAR FUNGL leaves S . asenual &SEM g ﬁ
. i 5 and QUercus, : 9
= gradeslmm '.he{sess:let. smoath gt b aﬁhﬁ.a mestly on ! Propolls
noperculate © age S Quertus .
o R i Pseudographis
: i te o [ b elangated, pale; Ay o
- some large, inoperculate cup e ﬂsﬂiﬁﬁ? S i mﬁ PseudophaC|d|um
fungi are alsa erumpent, but (page 1462 elorgated; 5, dedduous and page 1480 .
form higher fruithodies (page o decduous Rhytlsma
1404). e

Sclerencoelia
Tympanis
WA ednas Pyrenopeziza

= hysteroids have a slit-like
opening but are hard and the
hymenium is rarely exposed
(page 1614).

enumpent; mastly § . elongated with
in clusters; ! : . et b hps'; erumpent an

o deciduous and o ¥ &

coniferous wood

elangated with ‘lips’; i [t
on siems of herbs, 9

Rubus or leaves of
deciduous trees

See also the general wheel, page
1348.

L (with lids, teethor
% shtlike openingh ¢
" 4

FunrHen reasivg: 18, 21, 49, 78,
139, 215, 297, 298.

very small,

elongated with ‘lips”

efumgent; an Of SLerrs, Twigs,
races, sedges i

lfl.l:mpe:iza f g afgsr';hﬁ canes, needles and

{page 1452 e

maostly erumpent; "\

with spherical V8, )

on leaves and stems A DLl
of herbs ",

somewnat elongated;
berff with black outer
Lophodermiurm

side; on bark of

Y J ‘ﬁ conifers 22+ species
by I page 1478
-, o
efumpent; on Qj " hardly longated;
P?'r?ﬂ:,]u:;‘;.l . wood _,a = greyish with
Ipag ! i ? black outer side;
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Folzhn ! With SnUoLS
L e aacks ina
erumpent in F AR
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1 _ decidunis 2 high hegh dosed B il e ) 2 species
Micro-drawings A &7 T wood; spring : B page 1482

Cenanglun i S o, -

spores first, followed
(page 1454)

by conedia (eon),
paraphiyses (pl,
refractive vacuolar
bevdies (W), asci (@)
and ascus tops (at)

Appromate speces
number apalies to
temperate Eunope.

.’

low, + smooth ~ high, + smooth hysterloids A S
: ingperculate inaperculate Ipage 1614} g © Thomas Lssoe & lens H, Petersen
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crustose apothecial lichens
page 1492

Lichens

Lichenized fungi live in a mutualistic
symbiosis with green algae andfor
cyanabacteria that are able to perform
photosynithesis. The algae/cyanobacteria
(called the photobéont) provide the fungus
with sugars and the fungus affords shelter
for the photobiont in the form of a = well-
developed thallus (see page 19). Most
species are perennial and slow growing.
Lecanoralean lichens are by far the
largest group of lichens, with maore than
1,500 species in temperate Europe. They
are traditionally studied by lichenalogists
and are anly briefly intraduced on the
following pages. When sexual, the lecano-
ralean lichens produce apothecia on a
flattened, clavate or branched thallus. They
hawve thick-walled asci with amyloid walls.

faliose lichens (undershde
well delimited)
page 1430

© Thomas Lassae
Fungl of Temger £
Frinceton Unversity Press, 2019

Lichenen

erect, simple to branched
(fruticase) Nchens

chenomphali

calicioid lichens
pape 1494

f with leaf- with completely
The calicioid lichens constitute an - shaped thallus adher:;-g thallus i,
i form tiny f i # and cpen and open
at:-errarj. gtnup that form tiny fruitbodies f.- B i futbodies
with a dusty spore mass on the top of a i {apothecia) {apothesia) ".1_ s
small stem (page 1494). & Wwhen present L s 1545 & 1615
o d " Ascomycota with %, pag

Pyrenolichens form perithecioid fruit- £ Ascomycota with stipitate frufthodies 5, ~ %

badies and belong to the bitunicate, i enectrihalln a;d and passive spore Y S
v J  open frutbadies dispersal pr

pyrenomycetous fungi, pages 1615 and i rassnisite P Y
1545. 3 present - - 4

Basidiolichens are lichenized basidio- Mf{';‘:-' T i h Ascomycora L
mycotes. They may be agarics, clavarioids pogd i ; lichens : with + closed |

i imatas) corticiolde laces H {  (fungiin symibioss | (pentheciod) i
of (N warmer cimates) Coricionds fpag H : with algae andfor fruitbodess ;
130 & 1114). ¢ r;l:fr:ﬂﬂ.ﬂm_r{‘r}!’a '-_._ cyanobacteria) :_.. ]

i i ing Clavale N H

The most fmquglll photobiont is the Fruithodies . .
green alga Trebouxia, more rarely e.g. the i e
yellowish-green alga Trentepohiia. Nostoc, ]
a genus of cyanobacteria, can also act or ‘ o ;ﬂ?e“hﬁ
co-act as the photobiont, and can benefit mycocalicids have
the symbiosis by fiximg nitrogen from the N, i active spore release from
e wilth 9"'“ e 3 irunmcufe-s .'Iecallung these with z’:;._ased ff\.u‘.l:-loﬂes and

Identification of lichens narmally S {=garics) SlERIEEE el St

imvalves the use of a series of chemical
characters but these are nat covered here.

OTHER SIMLAZ FUNGL:

- the inoperculate cup fungi have similar,
small, discaid fruitbodies but usually much
simpler asci (page 1348).

- Trizodia has a not fully understood
symbiosis with Sphagnum and
cyanobacteria (page 1432).

- mycocalicioids recall the calicioids but are
nat lichenized (page 1497)

= bitunicates’ and hystericids may recall
crustose (erust-like) lichens (page 1602 &
1614).

Furmmer e2ammc: 302, 316, 355

Lecanoralean ascl with thick-
walled taps.

imoperculate cup fungi
(page 1348)

mycocalickolds
(page 1437)

nen-lichenized ‘bitunicates’
{page 1602 & 1614}

Trirodia
(page 1432)


https://www.fenf.be/ipadclub/agaricaceaemap/hygrophorus-unicolor.pdf

1494 calicioids and mycocalicioids

Calicioids and mym"dnids algae such as Trebouxia, Stichococcus,  OfHER SMLAS FUNGE

Calicioids and mycocalicioid fungi Dictyochlarapsis and Trentepolia; the - Phleogena has larger fruitbodies; it
are two groups of distantly related mycacalicioid fungi are decomposers.  is a basidiomycote with transversely
ascomycotes with very similar, tiny, Many species can be found on divided basidia (page 1246}
pin=shaped fruitbodies. In some ald, sun-exposed wood, but the small = asexual fungi may form very similar
species the spores are deposited in fruithodies are easily overlooked, they  structures (page 1626).
a powdery column on the top and are best found by using the sky as a ~mary slime moulds may look similar
passively dispersed. The calicioids live  background when inspecting potential  but they are often larger and may have
in a mutualistic symbiosis with green substrates, spores in a thread-like capillitivm (page
1646).
Calicium Fumses seaoimc: 302, 316, 326, 355.
13+ species Chaenotheca

page 1435 17+ species
page 1496

Mierocalicium . .
3 speces Asc) (dissobve at
3 matusity i the
e 1496 Y
S Chaenothecopsis calicioids). L
\
|'|
|
|
W
Mycocalicium |I \
1 species |
mostly with a tall micestly with page 1438 l,‘]'

column of spores;
asci dasolve gusckly;
spores I-celled

yelowish or green
colours; gpores mostly with a
maostly one-celled *  tall column of
SpOTes; SHanes
multicelled

on dead wood;

— spares mostly
- onecalled Pb;eocmdum
species
o page 1499
2
o clead wood,
i spares one-celled
n
.
)

on Iang twigs,
atune spofes
2-celled

Stenocybe
2 gpecies
page 1499

T spares smooth R \ ::.nqwmu ar
" v tofinely vermu- 35 L )
=, C0%8; 350 = I H maLurEi.:Sé:-res
calbciobds and , persistent ]
mycocalidobds H :

i fewrn spores in ascl i i
on the top of a i
small ‘pin’

ather
similar fungl
i cro-dranaangs:
spores and ascus
tops {a)

Approsamate speces
nurmber apglies o
temperate Europe.

asexual fungi
{page 162&)

slime moulds! Myzetozroa

Bogena
(page 1245) (page 1645)

Callefum form very small, stipitate
fruitbodies with a widened head,
the top of which is powdery from

a thick, dark spore mass. Thalli are
either superficial or partly immersed
in the substrate. Asci dissolve quickly;
spores 2-celled, thick-walled and
usually ernamented. Lichenized with
green algae belonging to the genus
Trebouxia. Typically on sun-exposed
bark and wood.

Calicium viride i a calicioid with a
finely grainy, yellow-green thallus.
The fruithodies have rather lang,
black stems and a convex, black
spore mass on the top. The lower
side of the head may be = brown
and finely powdery. Asci clavate.
Spares dark brown, 2-celled,
have a £ regular to irregularly
spiralling pattern, and measure
12-14 = 6-7 pm. The algal partner
(photobiont) is a Trebouxia. Occurs
miostly on dry bark and wood, both
deciduous and coniferous, mostly in
a sterile version. It is rather pollution
tolerant.

Calicium salicinum = usually
has an immersed thallus, browner
fruitbodies, cylindrical asci and
smaller spores; C. glaucelium &> has
small, dark and very open fruitbodies

Widespread, common to
occasional; all year.

Calicium salicinum is a calicioid
with an almost invisible, £ immersed
thallus, fruitbodies with a brown,
almaost globose head topped with

a black spore mass, and stems that
are black towards the base. Asci
cylindrical. The spores are 2-celled,
black, have a spiralling or irreqularly
cracking pattern and measure
B-~11x3.5-4 5um. The photobiont is
a Trebouxia. Oceurs on dry bark and
wood.

Calicium viride & has a superficial,
yellow-green thallus, clavate asci,
larger spores and less brown powder
on the autside of the head.

Widespread, common to
occasional; all year.

calicioids 1495

nias Laessoe & lens H. Petersen
Fungi of Terperate E
PrinCeton Lnaw

Calicioide &
Mycocalicioide fungi

Asexuele fungi
Calicium

Chaenotheca
Chaenothecopsis
Microcalicium
Mycocalicium
Phaeocallicium
Stenocybe

Myxomyceten
Phleogena




1500 mildews and deistothecial fungi

Mildews and cleistothecial
fungi

Two form groups of ascomycotes with
spherical fruithodies are induded here:
the mildews (Erysiphales), which crack
open at matwrity and disperse spores
actively; and the cleistothecial fungi,
which do not open at maturity but decay
and disperse the spores passively. In both
groups the fruitbodies are very small and
may act as dispersal units. To this end,
many hawve a surface with branched or
hooked appendages that may attach 1o
passing animals, efc.

The mildews are biotrophic plant
parasites that form whitish coverings of
mycelia on stems, leaves and twigs, from
which haustoria can penetrate the living
plant tissues (see page 16). The mealy
hyphal covering alse produces asexual,
wind-disseminated conidia. As leaves get
clder (typically in the autumn), mildews
often switch to producing ting fruitbodies
[chasmothecia) that overwinter and crack
open when new leaves are available for
infection.

The cleistothecial fungi are decom-
pasers of arganic material. The genera
Aphanoascus, Arthroderma, Gpamnaascus
and Ormygena (Euratiomycetidas) are
specialists in degrading keratin (hair,
harn, ete. ). Many have prominent asesxual
states, but they may alse produce tiry
spherical fruitbodies (cleistathecia, see
page 30) with + globose asd; the spares
are released passively as the ascus walls
and fruitbodies dissolveddecay.

OTueR SBaLAR FURGE

- pyrenomycetous fumgi may have an
almaost imvisible apening (ostiole), see
page 1510.

= trufiles are + spherical and decay at
maturity but are much larger, see page
1256,

Furmies neanmes: 35, 47, 68, 72, 73, 78,
79, BO, 164, 188,

Micro-drawings

Cutermost ascia) and
sometemes spofes fiollowed
by peridal appendages. Three
NZET IMages depuct perdm_

s seen In 8 comgound
MKTOECOpE Iper)

Approsamate speces number
apgplies 1o temperate Eurape.

Albertinjells

1 species
page 1505

mildews and cleistothecial fungi 150

Kernia
2+ speces
page 1506

Amylocarpus

1 species

page 1305 Myxatrichum
3 10+ species

page 1506

Aspergillus
100+ species

e 1507
small, black eletsiotheda L

wiith plate-bke surface; trianguiar, black and

smoath, beoam

*hails’ with yellow on dead Ganoderma shirry with hairs at
Initerice, the ‘corners’;
: o roten itter and on faeces with black, hocked
Blumeria bird dropgings o hairs of ‘Darbed-
spacies T wire"-lice hyphae
page 1504 smail, smaath,

.-\'"'u. an stz and ather
., OFganic substrates

yeboish
clestothecks; an wet
wood on seaside

beaches -
S Arthroderma
deisiotheda; on iiis soecles
varios gilant Nibes,
food items, efc.
wath simple
appendages;
o Orasses / L
ﬁ;_dasphaera A hairy, palke
O+ species : ] \ cletstotheda;
page 1504 0 : i “ ) % onhaireg. in
/ : ol : L camivare dung
anly one ascus ' o -, Y mildew and ., a 1
per fruitbody;, ¢ = ; deistothecial
apperdages ! fungi
hyphae-fike; on = . 9_%___.___: £ with £ spherical, =
shootsand lerves 30 4 5ty fruitbodies and 'ﬁj—
of herbs i L active of passive . — halry, yedlow
] persl. clektothecia;
B a H an hai, &g. in
1 carrivore dung
5 _;'
ather
similar fungi
or branched % it
appendages; on = smooth, greyish 10+ species
ik el ol clektathecla; an page 1508

hair, and carmmorne
durg.

decidunus trees and
g

-
o relatively large, to seveal
mim high, £ stemmed,
greyish destothecia; on
feathers, homs and hoofe

.
with sticky side and .
stilt-bke appendages; Y
on shoots and leaves
of dedduois trees

Ot SEsCes
page 1508

40+ species
page 1502

Phyllactinia
104 spoaces
page 1502

truffles
(see page 1256)

pyrenomycetows fungi
isee page 1510}

Meeldauwen

Albertiniella
Amylocarpus
Aphanoascus
Arthroderma
Aspergillus
Blumeria
Erysiphae
Gymnoascus
Kernia
Myxotrichum
Onygena
Orbicula
Phyllactinia
Podosphaera
Pyromyceten
Truffel-achtigen
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Pyrenomyceten

Pyrenomycetous fungi non-stromatic, unitunicate

This is a form group of fungi with P*’"““f;‘;:’l'%“; fungi
small, mostly spherical, flask- . '
shaped or sac-like fruithodies with
an opening {osticle) from where the
spores, in most cases, are shot out.
The fruitbodies are here all termed
‘perithecia’ {see more on page 30),
although a more precise terminclogy
is often used by mycologists that
reflects ontogeny and phylogeny,
whereby the fruithodies of
ascomycotes with double-walled asci
(right-hand side of the wheel) may
be termed pseudothecia, thynothecia
and hysterothecia.

In some species the perithecia
are + imbedded in a uniting flesh, a
stroma {pl. stromata), which may be

non-hysterioid, bitunicate
pyrenomycetous fungl

Niet stromatische, unitunicate
pyronomyceten

Niet hysteroide, bitunicate
pyrenomyceten

Hysterioide pyrenomyceten

3% MBI WY 0S5 D 3 ST 0 O TR -TTEN0a D5 Y

Hypocreale renomyceten

- perithecia (pseudathecia,
- perithecia thyrothecia) superficial or

flattened (applanate), cushion-shaped e with + circular Irnmersed with + cireular ]
(pubinate) or club-shaped (clavate), cpening o cul cpering Harde stromatische
Marny species are decompaosers, asf_:,:"ﬁe' o B renomyceten
f. Py Y

decaying dead wood, herbs, dung,
efc, while others are parasites on
plants, mosses, insects, etc. Some
kill insects and spiders and some are
lichenized. Many live inside living
plant tissues (endophytic) and only
fruit when the plant dies.

The pyrenamycetous fungi
is a very large group with more
than 2,500 species in temperate
Europe. Parallel evolution has led
1o similar-looking structures in
many ascomycote orders and onlby
very pyrenomycetous fungi can
be identified without microscopy.
Experience and specialized literature
are required for detailed studies of
pyrenomycetous fungi, and there are
also good internet fora available {for
referances, see the following wheels).

/ penthecia + black
{ and in a stroma
(surface dotted
with asticles)

; : i g
\ 1 b b {forming perthecial §
i L = b fruibodies) 7

Bastdoorbrekende inoperculate
Bekerzwammen

pentheda (hysterothecia)

% superficial and + compressed,
i openng + slit-hke; i
asri doble-walled

Laboulbeniales

Clavaria-achtigen
Aardtong-achtigen

perithecia and ..,

:; stremata white
! of  brightly ather
coloured and similar fungi
& rather soft
.3 @ I
R 5
)
™,

",

hard, stromatic
pyrenomycetous fungl
page 1545

fruitbodees peritheciosd, on lving at first closed, later opening to club-shaped, without dotted surface;
insects, millipedes, etc. reveal the fymenium hymenium exposed

OTHER SmILAS FLEvG,

- Laboulbeniomyretes has very small,
peritecioid fruitbodies on living
insects, millipedes, etc. (page 1620).
- some erumpent inoperculate cup
fungi may be completely closed, but
the hymeniurm is revealed in wet
weather (page 1468).

= fungi with clavate, non-composite
fruithodies may look similar, but

the hymenium is on the outside,
completely exposed (pages 1092 &
13540).

Laboulbeniales
{page 1620)

clavarioids and tongue-shaped
inoperculate cup fungl
{page 1092 & 1350)
erumpent inoperculate cup fungl L] Ircn'r.ara Laesme aEJe s H. Petersen
(page 1468 Fungi of Temperate Europe,
il Prncetan Unmersity Press, 2019

hypocrealean pyrenomycetous
fungi and athers
page 1512
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Trichoderma
1512 hypocrealean pyrenomycetous fungi and others 50+ species Protocrea ocrealean pyrenomycetous fungi and others 1512
¥pP Py ¥ g T e SR P Py ¥ g
page 15 SpECiEs 5 I) n
page 1533 o yreno I ycete

Hypocrealean pyreno- m;:(pecies B

mycetous fungi and others page 1526 (SN
A& form group of fungi with small,

mastly globose to flask-shaped peri-
thecia (page 30). The pernthedia are

page 1533 Mectria
- 3 speries

L
i page 1534

hypocrealeane

Srspecs PRy | /\ardtong-achtigen
s s Acanthophiobolus

E . " Selinia 16+ speces

A | i 5
L ' = page 1527

they may be free, sit on a soft, often ““’"‘:’:}-‘:_‘;‘f"m J

brightly coloured stroma or immersed pape 1524 i ea Ascospermum

in a stroma {page 30). The dots on SO O imimersed; = free; spores 3 3

the surface of the stromata represent c;:,z;ﬁ;' SPO“ESSF'f:i'"“?| splitinto tegon Clavaria-achtigen

hian 5 two; on fun ! d twi o

the ostioles (perithedial openings). ’";’.,';':ﬁ;ﬁ,:;ﬁ;” "'“‘;."""“!: o Tetitohioos suomatic; an Clavice PS

The spares are typically hyaline, or on Hymeno- e DR Nt el

nearly so, and vary from multicelled, Uit Co rdyce Ps

= free; on living

SAroema immeersed/ and dead wood

cushion-shaped;
spores large with
slime coat; on
dung

thread-like (some split into part-
spores) to one-celled; 2-celled spores
are common and may split into two at
maturity.

Many species are parasitic on
plants, animals or fungi. Species
of Hypomyces may replace parts
of the living fruitbodies of larger
fungi with perithecia. Cordyceps
and Ophiocordyceps are predatory
fungi that kill insects and spiders,

i Cosmospora
Silpies Dialonectria

Epicloé
Flammocladiella
Harde # zwarte pyrenomyceten
Hydropisphaera

Hypocreopsis

&9@

; — :_" 4 i ) ’ -
L g 5 S 1
W v, %, freeto stromatic; WK
i . 5 onwood and

\\ %, Pyrenomycetous

il - %, , furg

dub-shaped; mastly B \‘* - & * ‘o i
on hebeceous stems. x“?\“" / -

free; with thick-
wialled asci; on wood,
herbs and fungi i

Neobarya

later producing stromata from the 7+ species _' k. i i g S, Y - i free; on wood
carcasses. Epichioé and Claviceps live  Paoe 152240 SRR U % MY‘:‘_,;:_ S A P Hypomyces
# . : - —

as endophytes in grasses and other B ¥ i — / -\ . = H =Y =

: 4 almast fres, i == .- ypocrealean ), : Lasionectria . .
monocots; they are well known due to mw?l:n&_green o 1—:7"‘:———-— hafur\.gi 3 1 : B SD:%E;E Lasionectria
their toxic alkaloids (ergotism is caused peritheda; i = =\ i vessolt, || | | free: onwoad, 4\ page .
by Claviceps). an fung s_ | whioririgiy | sems ofrt Macroconia

4 = ] and hchens

Nectria
Nectriopsis
Neobarya

OTHER SIMILAR FUNGI
hard, + black pyrenomycetous fungi
are more carbonous (page 1546).
davarioid basidiomycotes and
tongue-shaped inoperculate cup fungi,

stroma tubular; 1
endophytes in grasses [,

ol
<D frea or immersed;

¥, _.-"I on fungi and
Sy 1 myzetazoa

stroma chub-shaped,

have external hymenia, and thus no from sdlerotia; 3 = R Oph iocordice PS
# # W parasitic on grasses i A .
dots from immersed perithecia (pages nd Eleochars L stomatic c __,a,eh. Protocrea
1092 & 1350). s, splitting i + free; mastly on
3 species l\"- P s A Se I | n |a
See also the general wheel, page 1520 “’“";E':bﬂffdi '\-__ g .
page 1510. skt s B . it thck Sphaerostibella
Elaphovmyces stroma club- oy spores formed spares fomead AL EAE 5.
FuRTHER ReaDmiG: 48, 55, B0, 96, 106 shiaper; Wit inside perithecia extermally on c?:dmﬂh-f.?rg;o« Thelocarpon
1 48, 55, 60, 96, 106, it : 7 Juib d '- i
107, 128, 129, 131, 132, 175, 248, e sroma ki lichenized Torrubiella

flattaned; with
splitting spores;
o spaders

274, 275, 278, 279, 280, 284, 302,
311

Tolypociadium
Trichoderma
Tubeufia

: : 4 speciss
Micro-drawings: page 1518

spores. first, folowed

on the inside by { | - ¥ - \

asci (a) and asous ] o Hypomyces &

tops {at) Cordyceps & 5 i - Sphasrostilbelia
OPHWNWPS \: 3B+ species

Approximate species 11 species [ 12+ gpecies page 1541

number appbes to page 1515 page 1545

temperate Europs.
hard, = black ton:

pyrenomycetous fungi inoperculate cup fungi  davarioids

588 Qroups page 1546 (page 1350) (page 1092}

D Thomas Lessee & Jens H. Fetersen
F ate Europe,
2019

Torrubieila
3 species, page 1514




546 hard, stromatic pyrenomycetous fungi

Hard, stromatic
pyrenomycetous fungi
A form group of fungi with black,
mestly rather carbonized perithecia
that are + immersed in a stroma (plural
stramata), and which may be club-,
nail- or cushion-shaped or quite flat.
The stroma may be well defined, as in
most genera on the left hand side of
the wheel, or composed of a mixture
of tissue from the hast plant and the
fungus, as in many species on the nght
hand side of the wheel.

All species are decomposers, but
some may also kill the host, e.g.

. I}
Kretzschmaria deusta and Eutypa Biscogniauxia large, black and —  ypndibark ETE'
I b 10 species crumbly; asewxsal AL
SpiNEsa. SOme SPecies may sufvive as page 1562 siale promnent; ..--'f;',"
endophnytes in livimg tissues and only patioles an wood

become active when the host dies.

The majority of the hard, stromatic
pyrenomycetous fungi are found in
three families: Xylariaceae has brown,
+ asymmietrical ellipscid spores,

mostly with a germ i, Dlalrypaceass  Jackrogerseila

3 3 gpeacies
has paler allantoid spores and page 1561

asti with a long tail-like base;
and Diaporthaceae has hyaline,
1-2-celled spores and loosening
asci. The first two families mostly

have an amyloid ascus apparatus. Mypasylon

il . 22+ species
The genera Daldling, Hypowylon, st 15;5‘_

and Jackrogersella have diagnastic
pigments that can be dissokved
with KOH; scrape the surface onto
blattimg paper and add a drop of
10%: KOH (carrosive) - the pigment
will be drawn into the paper (see
pages 1557-1560). Daldinia
D gperes
OMHER SMLAR FUNGS
= hypocrealean pyrenormycetous
fungi have a softer texture and
paler or brighter colours (page
1512).
= the non-stromatic pyrenomyce-
tous fungi and the bitunicate
pyrenamycetous fungi have + free
perithecia (pages 1582 & 1602).

See also the general whesl,
page 1510

FurtHes reaoine: B1, 78, 82, 83, 93,
130, 179, 250, 251, 254, 255, 256,
313, 314, 353.

page 1554

! Eutypa
ptosphasria
3 spacies ik B+ species, page 1569
page 1568 - .
Lapadostonma ; .
Kretzschmania 7 species 3 . .
1 speces page 1565
age 1563 . g b
= - f- )
-

Nemania, Entoleuca
& Evepixylon

15 species, -
page 1564 3 )

peritheda

mmersed, ©  immersed with
a0 inwood'

+ gylindrical, bk

umbificate ar
conscal; browm
to black; apecal
apparatus tall;
o wood

erumpert; ostioles
+ CONical + badk;
on wood

astiole conical, Brawn

3 1

father large, with
2onate Sroma in
section; an wood

rather large,
+ arange with
watery interiar;
an wood

stroma with a
flat of round
head on a steir;
stroma club- P £ sphenical;
D e . with doulble-walled
e E 5 asa; on wood

an wood ar |iter

55
£

page 1555

4 species
page 1552

Cucwrbitaria
25+ species, page 1581

efumpent - p. mostly
frombark  in dusters of

A

:igaiad;.:ph::,l stromatic, dark
EmniEm PyTERGmY CElaus
fungi have
ostivles umbilicate, black, rather hard
with + vhid pentheca in a
pigments; apical stroma
apparatus o,
o wiood

. mostly
abiong;
in wood

Eutypeila
10+ species, page 1571

four; erumpest

long necked;
‘,’:;' b erumpent from
bark

broacly
erumpert from
bark

Ca
7 spacies, page 1579

by

erumpent
froem bark

Quaternaria
2 speces
page 1571

erumpent from
bark:

,‘3 .-'\.___. psa T,;;:\:ﬂ

bark

spares pne-celled,
dhsc-hke;
exumpent from
bark

s disc-like;
4 erumpent from
¥ bark

disc-like;
erumpent from
”1;{ bark

mastly with lang,
projecting necks;
2-celled; erumpent from

page 1578

hard, stromatic pyrenomycetous fungi 1547

Diatrype
. G species
B\ page 1572

SPOFES

Micro-drawings
spores, ascl () and
5CUS 10D
pernithena = p;
dehecent in KOH {KOH).

Approximate speces
number applies to
temperate Eurape.

Diatrypeila
B+ gpacies
page 1574

Peroneutypa
1+ specss
page 1574

Diaporthe &
Diaportella
35+ species
Bl page 1575

15+ speces
page 1576

L]
3+ species
page 1577

Melanconis
B+ gpecies
page 1577

Melanamphora

1 species
page 1578

B Thoimnas Laessae & Jens H. Petersen
Fungi of Tesr
Prineton Linsersity il

Pyrenomyceten harde
* zwarte stroma-
achtige

Amphiporthe
Biscogniauxia
Camarops
Cryptoshaeria
Cucurbitaria
Cystospora
Daldinia
Diaporthe
Diaportella
Diatrype
Diatrypella
Entoleuca
Entonaema
Euepixolon
Eutypa
Hypoxylon
Jackrogesnella
Kretzschmaria
Lopadostoma
Melanconis
Melamphora
NEINERIE!
Peroneutype
Podosordaria
Poronia
Quaternaria
Sillia

Xylaroa




1582 non-stromatic, unitunicate, dark pyrenomycetous fungi

Non-stromatic, unitunicate,
dark pyrenomycetous fungi
Species in this form group have more
o less solitary, perithecia and the asci
have single walls {unitunicate). They are
generally = brown or black but may be
covered in white or more colourful hairs.
The perithecia may be seated on the
surface of the substrate or immersad and
almost invisible, with only the ostiolar
necks appearing at or above substrate
lewvel.

The majority of the species are
decompasers of leaves, herbaceous
stems, wood of dung - a few are
parasitic.

The non-stromatic pyrenamycetous
fungi form a heterogeneous group of
fungi with representatives from a range
of orders, of which Sordarales is the
most prominent. Many of these species
produce large, + brown spores.

DI—':H SIMILAE FUNGI.

= the bitunicate pyrenomycetous fungi
hawve thick, double-walled asci. The
spores are mainly released when the
outer wall ruptures, allowing an inner
sac to stretch out (page 1602).

= hypocrealean pyrenamycetous fungi
can also be non-stromatic, but the
perithecia are mostly brightly coloured
and rather soft {page 1512).

~ the dark strematic pyrencnmycetous
fungi grade into the non-stromatic.
For species with immersed perithecia it
can be especially difficult to determine
whether or not a stroma is present {page
1546).

See also the general wheel, page 1510.
Fummuer szaome: 16, 54, 58, 682, 73, 78,

185, 185, 196, 247, 257, 258, 259, 260,
261, 304, 350, 353.

Asci with single walls (unitunicate).

Ophiognamania

850 MO DosEnang;
spores bongitudinally
ribbead, hyaline,

permanently a
wnmersed, then-
necked;
in leaves of
Betuwlaceas and

Fagaceas

Gnomonia

thin-necked, kxosening
asci and Narrow SpOres
in & drop;
superfucial on
beaves and wood of
Betulareae

with thin necks and
spores (n a drop;

on ather fung, i
mostly irsect H =D
parasifes 5
Syspastospora o
1 species with wiery than

page 1586 necks and spares
in a drop at the tip;
on wood and old

poiypores

Sporothrix
10+7 spacies
page 1586

L A
hypocrealean pyrenomycetous fungl and others
{mostly soft, mostly colouned)
ipage 1512)

1-3-celled; onwood "

non-stramatic, unitunicate, dark pyrenomycetous fungi 1583

Barbatosphaeria
7 species, page 1588

pyrenomyceten niet
stromatische
unitunicate donkere
met lange nekken

Calosphaeria
S+ spedes
page 1588

spores first, followed
on the inside by
asci (a).

Melanospora
T+ SpECies
page 1589

ADPIOGMate speces
number applies o
temperte Euope

Pseudohalonectria
3 species
page 1590

niecks + hairy;
Wi, al peithec betwien a5 nan locsenin; Barbatosphaeria
.ﬂiimbﬂz’é. o St iy et Bitunicate hysterioiden
onwood . D' % |In]eacsl?ba€;_1?:llsler::“r Calospaeria
U 67 xf'“g _ .. Ceratosphaeria
", with long necs, ot Gnomonia
U f > Lentomitella
. _— Melanospora
ioa spares hyaling, Natantiella
. P N : Pyrenomyceten met korte
o [ longneded - [ < nekken
i' p;',l':.?;ﬁ:ﬁ.;ﬂ; onecalled, with Ophiognomonia

DM POre;

Pseudohalonectria
Sordaria
Sporothrix

Stromatische pyrenomyceten
Syspastospora

neckless, non-stromatic

pyrenomyoetous fungi,
see next page spread

as0 double-walled
(bitwnacate)

asal single-walled
{uniturecate)

bitunicate hysteriold and

pyrenamycetous fungi
{paqes 1602 & 1614)

O Thomas Laesspe & Jens H. Petersen
Fungi of Termperate Europe,
Primcaton Linuercity Prec: 20019

pyrenamycetous fungl
(nage 1546)




1584 non-stromatic, unitunicate, dark pyrenomycetous fungi Bombardia non-stromatic, unitunicate, dark pyrenomycetous fungi 1585
1 spacies
Schizothecium page 1594 Sordaria

122 specs Pyrenomyceten niet
s stromatische donkere
met korte of geen nek

E+ 5pecies, page 1594

page 1595
Podespora
25+ species

page 1593
pane 1595 - Helminthosphaeria

12+ species

Immersiells
2+ speces
page 1593

Acanthonistschkea

1-2mm high, thick Chaetomium

x = . amoath and pear- > - 20+ speces H
"‘a‘a';l ':L:”"" "mu;“i‘:;“' shaped with a hairs brown, = J page 1585 Arnium
downy-hairg not 9 shawt neck; thick-walled, ; ; .
ufteckscaly, Bertia

: dung Seplate; spores

Rurenia S _l:-wwermg- :
1 species \ ! " HEped anwood i dark setae; Bom ba r-dla
page 1533 mﬁfﬁm&fgn .
Lasiosphaeria mastly on other Chaetomium
10+ species £ smooth; e Chaetosphaereila Chaetosphaerella
page 1592 mstly in derse spores collected in . A 2 spe_-::;s )
QOS] SPOFES i page 1
booneran-rapec Nockeased oo 7y P Ch a?tosphaerla
fin Coniochaeta

Echinosphaeria

smocth of white-

o yelow-haired, 3 on bladk hyphal mat
-satise ‘-_ with pirod of i i
iy s ) Ui Helminthosphaeria
Las;’:;ap:h::ﬂs herb stems woodfungs Ann:‘.hnm'ﬂc.hm Hypocopra
Pope 1302 poge 1557 Immersiella

! t ! black setose; ) )

E% with thick vellec, @ L o when Lasiosphaeria
black hairs, an wood b — | dry, O:J?ﬁinﬂ Lasi h X

oHes ey asiosphaeris

Niet stromatische unitunicate
Nitschicia onkere pyrenomyceten met

G+ species

page 1508 lange nekken
Nitschkea

Phyllachora

+ Simoth;

+ cupulate when

dry; on wodd and
oither fungl

on lbumit soil or dung

.._\ F
Sl

[

smeath but typically

mostly hairy;

spares with sticky b sy a-mnl ; get n..?-‘kurﬁr-
appendages; gl long-necked, \ke asenual states;
an dure, hests and : non-stromatic on wood POdOSpora
s pyrenamycetous .
. tungl, Rosellinea

S8 previous page spread d Chaetosphaeria

Arnium . 5 i r mulbermy-ike; i
B+ spedes m;‘égiﬁkg:f;m. f J on “ém 15+ spesies Ruzenia
page 1591 Rl | - page 1598 . .
conthsent dark Schizothecium
L ¥ prmpmimer ™! spots; on ling plant i
peritheria lange; hyphal with shield on Lasuie Sorda ria
miat = praminent, on fop: 00 dung .
Strattonia
o 3 Bertia
| : : g 2 speries
Micro-drawings Coniochaeta AL ; . _ ] e g ] - DJQ;‘E'J .
spores fir, followed 15+ spedies J i 3 W g - N = -
on the nside by asc page 1531
{a), hairs () and

canidia (oon}

AD[IOETATE Spaces
number apglies to
temperate Eurnpe

10+ species
page 1599

© Thamas Lessas & lens H. Petersen
Fungl of T b2 Eurcpe,

: ypocopra
10+ species, page 1599
Prncetan L

Rosellinia
12+ speces, page 1600




1602 non-hysterioid, bitunicate pyrenomycetous fungi non-hysterioid, bitunicate pyrenomycetous fungi 1803

Melanomma i

Capron
o i i 20+ species, page 1611

Non-hysterioid, bitunicate Leptaspora
pyrenomycetous fungi Lophiastoma 1 species

Species in this form group have thick.
walled asci with several functional wall
layers. Most species have small, free

Cucurbitaria Micrio-drawings.
isee page 1581} spares first,

Pyrenomyceten
e e bitunicate niet
page 1612 oy
perithecia {also termed pseudathecia) or ¥ i i species count I a n gge re kte m et i
even smaller, circular, flattened perithecia A0+ species 3 - i B 2 p ; 9 - \. g ] ; ) ap:.'lﬁ. = o H
{termed thyriothecia — page 1604). page 1608 = gl 4 N, o T } XS o :q-o‘;"& ZWa rt pe rlt h ecium

Appronmate

Thie young asci are typically very thick-

pedithecia smal,

walled, especially the upper parts, where eSS aowded; perithecia small;
a characteristic bulge often can be seen i ,.g,;wm_;; on wood on plants and fungi micsstly stramatic; Asterina
(see arrow below). The spores are gjected s

oeticle - miostly below bark

from an inner sac that stretches out fram sporarmiela i e Ca pron ia
the outer sac once the ascus tip ruptures 30+ spees heracenus steims ey B page 1611 . .
- a so-called jack-in-the-box mechanism. page 1608 estioke msty R DL e Cucurbitaria
Mast species in this form group are somewhat Pseudatrichia q
plant parasites, or decompesers of wood, ::Ef;‘_‘*& ;‘L‘;ﬁi{! o : :ﬁ“ ;;‘f‘l;h Hyd ropunctaria
herbs or dung. of herbacecus sl with setae; T i e NP, Hysterioide pyrenomyceten

stems on dung

Niet-stromatische

OTHER SMLAR FUBIGE

g Ophiobalu mastly =
- the + black, non-stramatic o 15+ spades mmersed, on Lk k-7 renomvceten
unitunicate pyrenomycetous fungl are  page 1608 ching i \ with yellowish ¢ R QLL
similar but the asci are single-walled 0 % omngeharion NS J Leptospaeria
(page 1582). L wood ql:.en::;dmm 3 iy
— the hysterioid pyrenomycetous fungi %:;;ﬁf;‘ﬁ ) b 7 {see page Le ptospora
have similar asci (and phylogenetically below the surface 3 . £ .._ b R, 1524 :
belong to the same class), but have of herbacenus - o o = \ e 3 = Lichenopeltella
compressed, superficial fruithadies Aems 7 bitunicate, Z/” G . mal, 2 saftand Lop hiostoma
that open by a narow shit (page perehaed 3 Hun?mwl_ﬂm WA _,-:_—;‘-'-'-'—-'_'-'_'—_DT'—'—':"' H hmm“;ang yle_'ldla;».usn, k
2 -3 un i =t B - i on E
1614). conical; mosty .vl“.:?:-la-.'k e M\h\‘ i o Massaria
bedorw the peritheclaand  f !
See the wheel page 1510. surface of stems Y %, thick-walled ascl ¢ Melanomma
of herbs J ;. A i wverysmall, soft
teptasphaeria : ; P andyslow: Mycosphaerella
Further reading: 61, 73, 77, 78, 75+ species ey a & ! onwood fung .
B4, 234, 299, 300, 302, 312, page 1507 bt il i ::r_c;::\:git, Ophiobolus
347, 353, 357, ety below bk ——_ - o ;  samesy i
of decduous trees a ) similar fungi s e PaChythyrI um
k- ¢ | )
% 44 e Pleospora
O : b o L L £ black, in biue- d ey L
7\ \ R P : i 4 geenthalis on P Thelocarpon Pseudotrichia
| Massaria { Iving hests, fallen =~y ostolkes rounded; i f:q"'m (522 paga 1545)
Ascl In most baunicate pyrenomycetous 15+ species g Ces Jeaves, tc e/ as0 single-walled & Sk Pyre nula
fumgl have a characteristic thak-walled tip page 1606 el i L B - o
wath a bulge, here in Cucubtavia. L L i T - N 2 H
i S - _ ) Sporormiella
dircula, with s ' slit-like osticles; black, in black
ot o (’ 1 asci daouble- thallis; on rocks; F J : Th e I oca rpo n
an bing herhs S 1 walled UER e e . . .
oy Moenet, e 7 S Trichodelitschia
~ ciecular; B Pyrenula .
Mycosphaerella on e, stems 11+ species Tubeufia
100+ species ared lichens tirgy, flat-tapped, page 1613 .
s On pyrend-
page: 1] L Venturia

Hydropunctaris
B speces

Ascl with bitunicate walls - from left Lepresphaeria lone page 1613

mature and one with the mnner sac eected), Cucurhitans,
Sporormieta, Ventuia, Massan & Astening. 20+ species, page 1604

a & Thomnas Lessae & lens H. Peterser
non-stromatic Fi of T €

pyrenomyoetous fungl, page 1582

Pachythyrium
1 species, page 1604

hysterioid, pyrenomycetous fungi
page 1614




1614 hysterioid pyrenomycetous fungi

Hysteriold axe-like. Al have double-walled asci OFTHER SRALAR FUNGL
pyrenomycetous fungl (bitunicate) that typically release the = inoperculate cup fumgi with slit-
This group of fungi includes species spores after an inner sac has stretched  like openings reveal the hymenium in
with maostly superficial perithecia that  through the outer sac (jack-in-the box-  wet weather. They have single-walled
hawe distinct, + compressed ostiales release). (unitunicate) asci (page 1468).

and a slit-like opening (hysterothecia). All species are decomposers of - 50me bitunicate pyrencimycetous
The fruitbody shape is highly variable:  wood, cones, herbs, efc. They mostly  fungi (e.g. Lophiostoma) have flattenad
many are elongate, others dam- or occur in exposed, dry habitats, e.g. on  osticles, but the fruitbodies are

bark of + sun-expased twigs. immersed in the substrate (page 1602).

Furmhes reaoms: 41, 42, 368

Marensina Rhopographus
1 spesies 1+ species Hysterographium
page 1815 2 species

page 1616
Hysterabrevim Micro-grawings

2+ species o spoes first,
page 1615~ Gloniopsis fellowed on the
:,La;epelc:'lsﬁ Inside by asdl
Agproxemate
spedss nunber

applies to tempe-
Hysterium fate EUrope.

wery small, = cybndrical;

bp-shaped;
sinous; on o0 Preriaium b bf:'k
e of decidupus .~ 1ong, + snuous,
rees on bark

of deciduous b b
T trees e . . 2 spedes
,-""“" gl of deciduois ) e, page 1617

+ lip-shaped;
on bark
of deckduous
trees
Actidium
high, lip- to clam- 3 spedies
shaped; on bark page 1619

of decsduniis and
conderous trees

+ dam-shaped,
of bark
of juniperus

L + dam-shaped:
CﬁEID on conifers ind.

4 hysterigid 5
4 f‘é- m : Junigenss

! pyrenomycetous © ‘:@
] fungi !
L with compressed,  F
slit-like ostioles &
"y, .

axe-shapad,
on bark of
deciduous trees

inoperculate cup fungl with immersed bitunicate
slit-like opening (pape 1468)  pyrenomycetous fungl (pans 1602)

Morenoina pteridicola is a black,
bitunicate pyrenomycetous fungus
with ablong, somewhat branched,
very small, + flattened fruitbodies
that have slit-like ostioles. The margin
has brown, radiating, + branching
hyphae. Asci double-walled, measure
18-27 x9-14 um. The spores are
2-celled, not completely symmetrical,
smoath, somewhat brownish when
old, measure 9-13 x 3-4pm. Occurs
on petioles of Dryoptens, Praridiuim
and probably other ferns.

There are apparently no other
similar species on these substrates.

Possibly widespread, but very rarely
reported, most likely overlooked,
mast of the year.

Rhopographus filicfnus is a
bitunicate pyrenomycetous fungus
that farms elongated-oblong,
black, = confluent fruitbodies
with slit-like ostioles along the
length of the hosts' ‘stems’. Asci
double-walled, 8-spored, measure
T0-86x 20-25 pm, I-_ The somewhat
bent, yellow-brown, 4-8-celled
spores measure 27-35x 7-8um.
Oceurs on peticles of Preridium.
Scirrhia aspidiorurm & forms grey
fruitbodies/stromata and hyaline
2-celled spores.
Widespread, very commaon; all
year.

Hysterographium fraxini has
elongated, black, longitudinally
furrowed, half-open fruitbodies
[hysterothecia) that may branch
slighthy. Asci double-walled, |-. Spores
yellowe-brown, muriform-septate

with a slightly constricted middle
septum and many transverse and
lorgitudinal septa; they measure
4048 x 16=20wm, are mastly broadly

occurs on Fraxinus bark.
Hysterographium flexuosum &
has somewhat longer, more pointed
spores; H. elongatum & apparently
has 1 or no longitudinal septa, but is
perhaps just a synorym of H. fraxing,
Widespread, occasional; all year.

low, elongate, hysterioid pyrenomycetous fungi 1615

& Thomas Laessoe & lens H. Petersen
Fungi of Ternperate Eurcpe,
Princeton Unmersity Fres: 1

Pyrenomyceten
langgerekte

Acrogenospora

Actidium

Gloniopsis

Glyphium

Hysterium
Hysterographium
Hysterobrevium
Inoperculate bekerzwammen
met spleetvormige opening
Lophium

Morenoina

Mytilinidion

Rhopographus

Verzonken bitunicate




1620 Laboulbeniales

Laboulbeniales

The Laboulbeniales are tiny, 0.03-2 mm
high, ascomycotes that grow on

livirg insects, millipedes and other
arthropods. Each species has one or
several hosts and some are akways
situated on specific areas of the host,
e.g. the antenna. The entire fungus
(thallus) includes a dark foot', a stem,
a perithecium (with asci and 2-celled
spores with a slime coat), antheridia,
which form spermatia, and finally

hypotrealean pyrenomycetous fungl,

fpags 1512)

appendages

anvtihe e

pErithecium

|5D|-m

sterile appendages. During the sexual
process spermatia are transferred from
the antheridia to a trichogyne. After
this the perithecium develops.

The Laboulbeniates do not have
a true mycelium, and apparently da
not enter the hast cavity, but get their
nutrients only from the excskeleton.
Large aggregations of fruitbodies may
weaken some hasts.

The Laboulbeniales belong in their
own class, Laboulbeniomycetes, with

asexual fungi
{page 162&)

foot cell
-

Jrmie Hover

other parasites
on arthropods

50+ genera in temperate Europe. Only
a few examples are incdluded here - all
from beetles.

Ohes sMLAR FUKGE

= insect parasites are also found
among the hypocrealean fungi (page
1512}, and within the asexual fungi
{pages 1630, 1635 & 1643), but none
resemble Laboulbeniales.

Furmies neaoc: 114, 117, 187, 352,

" the Laboulbeniales
are tiry funo on living

and fhes

Laboulbenia is the largest genus
of the Laboulbeniales. It has a short
foot cell and lateral appendages.

Laboulbenia argutoris is an
appraximately 275 pm long
Laboubenia with a dark olive-brown,
penthecium about 125 pm long. The
auter, simple appendages may have
up to 9 cells, Spores asymmetrically
2-celled, hyaling, and have a thick
slime coat that enables it to stick to
the host animal. Gccurs on beetles in
the genus Plerastichus.

AL least four species of
Labowbenia accur on this type of
beetle. Laboulberia pseudomaser K
and L. fiagelfata = have more
complex outer appendages than
those in [ argutorss. Laboulbenia
kajanensis i is very similar to L
argutaris but has small differences in
cell dimensions.

Distribution and frequency not
well known, but probably rather
common, all year.

t arthropods, g beetles |

Laboulbenia flagellata is a + olive-
green Labowibenia with a thallus
about 400 pm lang. The perithecia
appear from three large basal cells
that arise from the dark attachment
cell. The appendages appear from

a 2-celled extension of the basal
cells. Occurs on a number of carabid
beetle genera and species.

A very variable and rather difficult
species to identify, with identification
further complicated by the long list
of hosts.

Probably widespread and
cammaon, all year.

Monoicomyces fragilis is a
laboulbenialean fungus with thalli
approximately 200 pm long and
140pm wide. Each thallus divides
above cell two, and one perithecium
develops on each side. Two long
appendages with brown basal
pigmentation arise from just above
the lewer pigmented cell. Spores
hyaline, 2-celled, and have a slime
coat. Occurs on the rove beetles
Ocalea picata and Oxypoda opaca.

The distinctive split thallus makes
this species easy to identify.

Distribution and frequency paorly
known; all year.

Rhachomyces furcatus is a
complex laboulbenialean fungus,

up o 500um long with many

dark appendages and one or twa,

+ centrally positioned, approximately
250pm long perithecia. The cell size
gradually increases up to the cell
that supports the peritheciurm, and
decreases again above it. The spores
are 2-celled, hyaline, and have a
slime coat. Occurs on rove beetles in
the genus Othius.

A relatively easy species to
recognize, provided the host animal
is taken into account.

Distribution and frequency paorly
known; all year.

50 pm

Jrmmiz Haier

-

50 pm

Jrmmiz Haer

B0 pm

Jrmmiz Haier

v

Laboulbeniales 1821

0 Thamas Leessoe & e
Fungl of Temperate Eur
FrinCeton Uneversity Press,

Laboulbeniales

Asexuele fungi

Hocrealane pyrenomyceten




1622 Taphrinales

Taphrinales

Species in the order Taphrinales are all
biatrephic plant parasites that never
form proper fruithodies, but mastly
praduce a layer of asc within the host
tissue. The hosts may be galled in
various ways, from small leaf blisters to
huge witch’s brooms in the crown of
infected trees.

All belong in Taphrinomycoting
- ane of three subphyla within the

Exobasidiurm
(page 1214

phylum Ascomycata. The other
two subphyla are the yeasts in
Saccharamycating and the often
fruitbody-forming Pezizomycating
(page 12).

CFPHER MSLAR ELRMGE:

- the basidiomycotes in Exobasicium
parasitize species of Ericaceae (page
1214).

- Erysiphales are more mealy from

non-fungal
{page 1645)

ather Y g
similar groups g r

surface preduction of conidia and form
small spherical fruitbodies with asc
{page 1500).

= some non-fungal organisms, Albuge
for example, may look similar but da
nat have basidia or asci (page 1645).

Furmes reaoinc: 78, B0, 87, 164,

L TV

Taphrinales
parasitizes plants

tsues

Taphrina
page 1622

Taphrina & a large genus of plant
parasites. All species deform the
infected tissue in mare or less
spectacular ways: from curly or

® blistered leaves, through deforming
fruits, to inducing “witch's broams'.
| The small asci are formed in a

i palisade directly on the surface of

the host tissue. The spores mostly
produce yeast stages within the asci.
B When sporulating the infected tissue
may have a pruinose appearance.

Taphrina betulina causes the
formation of Magpie nest-like witch's
brooms. The asa are formed in the
leaves of the host, which appear
from the brooams, they measure
d 25-70%10-25 um and are |- Spores
measure 4-6.5x 2 5-Spum. Occurs in
the crown of living Betufa trees,
Other arganisms may also
cause the formation of witch's
brooms in Betwla, so in reality
reliable identification reguires
microscopy. Taphrinag betwlae K
forms discoloured, swollen spots
on the leaves of Betuwla rather than
conspicuaus galls.
Widespread, very common; all
year {as brooms).

— often visible as galled |

Taphrina wiesnerl causes a very
spectacular formation of drooping
witch'’s brooms. The asci are formed
on discoloured, semewhat bumpy
leaves; they measure 17-35x 15 um
and are I-. The spores measure
3.5-9% 3-Apm and form yeast-like
cells. Oceurs on both cultivated and
wild species of cherry (Prunus cerasus
and 2 aviumy).

In order to ensure a correct
identification, infected leaves require
micrascopical investigation.

Mainly nemoral-hemiboreal,
rather comman; all year (as braoms).

Taphrina earpini forms conspicuous
witch’s brooms. Asci occur an the
pale leaves of the host that appear
as long shoots from the brooms,
they measure 20-30x 7=15um. The
spores measure 3.5-5 x 3-4.5pum.
Found on Carpinus, including in
rmature hedgerows.

Micrascopical investigation is
recommended as other organisms
can induce the formation of witch’s
braams in Carpinus.

Memaoral, rather common; all year
(bBroams).

Taphrina farfowii deforms leaves,
shoots and fruits of the host with
yellowish to reddish blisters and
swollen galls. The asci are formed
on the galls and measure 20-30x
E-9pm, the basal cell measures
B-9x 15-25pm. The spores are

+ spherical 1o broadly egg-shaped
and measure 4=6x 4=5 pm. Affects
Prunus sevotina, a North American
species that is widely planted and
now spreading.

The very similar T deformans i
deforms the leaves of other Prunus
species, including P ampgdalus and
B persica.

Memoral, probably common;
miainly June-October.

Taphrinales

Erysiphales
Exobasidium

Myxomyceten

Taphrina alni
Taphrina betulae
Taphrina betulina
Taphrina bullata
Taphrina carpini
Taphrina communis
Taphrina deformans
Taphrina farlowii
Taphrina johansonii
Taphrina padi
Taphrina populina
Taphrina pruni
Taphrina sadebeckii
Taphrina tosquinetii

Taphrina ulmi
Taphrina wiesneri



https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-alni.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-betulae.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-betulina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-bullata.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-communis.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-deformans.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-farlowii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-johansonii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-padi.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-populina.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-pruni.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-sadebeckii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-tosquinetii.pdf
https://www.fenf.be/ipadclub/agaricaceaemap/taphrina-ulmi.pdf

1626 asexual fungi (hyphomycetous, coelomycetous, mucoralean, entomophthoralean fungi) and Oophyceae

Asexual fungi

Many fungi have asexual states where
propagules are produced following mitotis
rather than meiosis. These mitospares
(typically termed conidia) are + genetically
identical to the mycelium that produced
them. Contrary to this, meiospores (in this
publication termed spores) are formed

in, for example, asci, or on basidia, by a
sexual process that imvalves nuclear fusion
and subsequent meiosis, see pages 11 &
22

Marny species produce both sexual and
asexual states. Where the two states accur
together bath states are usually included
in the description of the sexual state.

Traditionally, asexual and sexual states
wene given separate scentific names. For
example, Aspergillus glavcus (page 1507)
was the name for an asexual state, while
Eurotium herbariarum was the name
fior the sexual state of the same species.
Howewer, in 2011, the code that gowerns
the naming of fungi was changed 0
that one name is used, the first described
taking precedence imespective of the state
to which it was attached. Thus, Aspergillus
glaucus became the valid name for all
states of this fungus.

Asgxual fungi constitute a pool of
thousands of ‘species’. These are not a
main theme of this publication, and on the
following pages only a few characteristic
examples are given.

Asexual propagation i found in almaost
all fungal groups. However, the mone
spectacular examples are found mainty
within the ascomycotes and zygomycotes,
and less so within the basidionycotes.

OTHER SIMLAR FUNGE

- gpecies of mildew form asexual spores
fram a mealy covering on living leaves, but
later form tiny, spherical fruitbadies with
internal asci (page 1500).

= rusts and smuts have a senes of asexual
spore states, see page 1198,

~ cobweb-like corticioids may leok similar
o asexual moulds but form meicspores
fram basidia (page 986).

= Myzetozoa (slime moulds) may look
similar to asexual fungal moulds (page
1646).

Furtuer saomc: 78, 94, 144, 145, 146,
293, 294, 321, 351, 369,

cushion-shaped, el s pineshaped
greasy-slimy I__" L
ofdusty " ¥
club-shaped (synnematoid) At !
asexual fungi : . e ; .
page 1629 i dub-chaped; } ; ey,
i greasy-slimyor % £ mostly on msects
i dusty . A
alypical r
at first dosed hyphae without
4 other i .
perithedoid of sepla g
hystenicid similar groups :

asexual fungi 1627

Asexuela fungi

asexual fungl)
page 1635 g

hyphoid (hyphomyeetous) g;{
&
5

cushion-shaped or bulbil-forming
asexual fungi

hyphoid; mostly
dusty

hyphold, non-fungal species
(Dophyceas)
(page 1845)

coelomycetous fungl
page 1628

B Thomas Laessoe & Jens H. Petersen
rusts and smuts Myzetoroa Funigi of Temperate E :
(page 1500) {page 1198) (page 988} {page 1648) Princetan Line




1646 Mycetozoa Mycetozoa with external spores 1647

Myxomyceten

Mycetozoa sporulating stage mostly has internal  fruitbodies but transversely divided
Mycetozoa (slime moulds) do not spore production and the spores can basidia.

belong in the fungal kingdam but be mixed with a hyphoid capillitium. = small clavarnioids have basidia and
within the Profogoa, However, their There are approximately 48 genera in - are not dusty at maturity {page 1092).
spore-producing structures may temperate Europe; a few examples are

resemble those fram fungi. They included here to show the variation. FuntHer reasing: 120, 217, 249,

ingest organic particles in their mobile

amoeboid stages and can be found OTHER SIMILAR FUNGL

in many emdronments, particularly on = asexual fungi may ook similar (page
bark and rotten wood. The amoeboid — 1626).

stages range from tiny to huge. The - Pileogena (page 1246) has dusty

cushion-shaped
{aethalia-forming)
Mycetozos

page 1648
—_

composite, oushion-shaped
(pseudoaethalia-forming)

Mycetoros
page 1650 4 mim
Ceratiomyxa fruticulosa s a white
to somewhat yellowish slime mould
with external spore production
shlong to sinusus (inset image). It forms large, dense
{plasmodiocarp-forming) areas of long-branched fruitbodies
"’gg':']"ﬁza"; that £ dissalve when touched. The

egg-shaped to broadly ellipscid,
mostly hyaline, smooth spores are
arge, cushion-

" ’ positioned on a small stem and
':,:.-e._na';:i:;:.'._. shaped, dusly measure 815 = 6-10 pm. Occurs on
' large, rotten wood, both deciduous and
composite, e
cushion-shaped, Conifenous. :
duisty The variety Ceratiomyxa fruticu=
losa var. porioides (lower image)
sinuous, almaost looks like a resupinate
nsl- I'»E- polypore but is much softer and
7 % i disintegrates when touched.
o i narrowly adnate to + stemmed eﬂ e k )
(sparaearp farming) Mucronella (page 1096) and
Mycetoroa i E Mycetoroa Ceratellopsis (page 1097) are firmer
i st T "“:E- Ay e i when touched and have basidia.
E G i adnate 1o i B
L frubbedes g £ tiphiate dusty Ceratiomyxa is not closely related to

r the other groups of slime moulds.
Widespread, very comman, hMay-

October, peaking during the summer. |

asexual fungi Phleogena
(page 1626) {page 1246) Ipage 1092)
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Aardtong-achtigen

Agaricus
Agaricus-achtigen sporenfiguur wit tot crémé

Agaricus-achtigen sporenfiguur donkerder

Allopsella
Amanita-achtigen

Asexuele fungi




Bekerzwammen operculate

Bekerzwammen operculate met doffe kleuren 1

Bekerzwammen operculate met doffe kleuren 2

Bekerzwammen operculate gele, oranje tot roze

Bekerzwammen

inoperculate

Bekerzwammen

inoperculate donzige tot harige met bleke haren

Bekerzwammen

inoperculate donzige tot harige met donkere haren

Bekerzwammen

inoperculate grote gelatineuze

Bekerzwammen

inoperculate hoge of langstelige, gladde tot viltige

Bekerzwammen

inoperculate lage gladde tot viltige met wit, grijs of zwart hymenium 1

Bekerzwammen

inoperculate lage gladde tot viltige met wit, grijs of zwart hymenium 2

Bekerzwammen

inoperculate lage gladde tot viltige met levendig gekleurd hymenium 1

Bekerzwammen

inoperculate lage gladde tot viltige met levendig gekleurd hymenium 2

Bekerzwammen

inoperculate bastdoorbrekende 1

Bekerzwammen

inoperculate bastdoorbrekende 2




Boleet-achtigen

Branden



Calicioide fungi

Cantharel-achtigen

Chamaemyces

Clavaria-achtigen kleine dunne onvertakte

Clavaria-achtigen grotere < 2 mm dikke of sterk vertakte

Clitocybe-achtigen

Collybia-achtigen

Coprinus-achtigen

Cortinarius

Cyphella-achtigen

Cystoderma-achtigen




Dacrymyces-achtigen

Dikvlezige hydnum-achtige fungi




Eenjarige polyporen met hoed en bleke context 1

Eenjarige polyporen met hoed en bleke context 2

Eenjarige polyporen met hoed en donkere context

Eenjarige resupinate polyporen 1

Eenjarige resupinate polyporen 2

Entoloma-achtigen

Exobasidiales




Fragiele korsten gladde, katoenachtige of schilferige 1

Fragiele korsten gladde, katoenachtige of schilferige 2




Gomphidius




Hebeloma

Hydnum-achtige fungi dikvlezig

Hygrocybe-achtigen

Hypholoma-achtigen




Inocybe



Kleine bruine paddenstoelen

Korstvormige fungi

Korstvormige fungi met hoeden

Korstvormige fungi meruloide

Korstvomige fungi fragiele gladde, katoenachtige of schilferige 1

Korstvomige fungi fragiele gladde, katoenachtige of schilferige 2

Korstvormige fungi stevige gladde witachtige tot grijze korsten 1

Korstvormige fungi stevige gladde witachtige tot grijze korsten 2

Korstvormige fungi stevige gladde gekleurde 1

Korstvormige fungi stevige gladde gekleurde 2

Korstvormige fungi met stekels, pinnen of tanden 1

Korstvormige fungi met stekels, pinnen of tanden 2




Laboulbeniales

Lactarius-achtigen

Lepiota-achtigen

Lichenen

Limacella



Marasmius-achtigen

Meeldauwen

Meerjarige polyporen

Melanomphalia

Meruloide korstvormige fungi

Morielje-achtigen

Mycena-achtigen

Mycocalicioide fungi

Myxomyceten




Nestzwammetjes




Omphalina-achtigen




Paxullus-achtigen

Pholiota-achtigen

Pleurotus-achtigen

Pluteus-achtigen

Polyporen

Polyporen eenjarige met hoed en bleke context 1

Polyporen eenjarige met hoed en bleke context 2

Polyporen eenjarige met hoed en donkere context

Polyporen eenjarige resupinate 1

Polyporen eenjarige resupinate 2

Polyporen in clusters

Polyporen met een steel

Polyporen meerjarige




Psathyrella-achtigen

Pyrenomyceten

Pyrenomyceten hypocrealeane

Pyrenomyceten harde + zwarte stroma-achtige

Pyrenomyceten niet stromatische unitunicate donkere met lange nekken
Pyrenomyceten niet stromatische unicate donkere met korte of geen nek
Pyrenomyceten bitunicate niet langgerekt met + zwart perithecium
Pyrenomyceten langgerekte




Roesten
Rozet-achtige fungi

Russula-achtigen




Stevige gladde witachtige tot grijze korsten 1

Stevige gladde witachtige tot grijze korsten 2

Stevige gladde gekleurde korsten 1

Stevige gladde gekleurde korsten 2

Stinkzwammen

Stuivende zwammen




Taphrinales

Tricholoma-achtigen

Trilzwamachtigen met kleine eenvoudige vruchtlichamen

Trilzwamachtigen met grotere of meer complexe vruchtlichamen

Truffels ascomycote

Truffels basidiomycote




 Vruchtlichamen met externe sporenproductie

e Vruchtlichamen met interne sporenproductie
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