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Central European genera of the Boletaceae and Suillaceae,
with notes on their anatomical characters

JOSEF SUTARA

Proseticka 239, 415 01 Teplice, Czech Republic

Sutara J. (2005): Central European genera of the Boletaceae and Suillaceae, with
notes on their anatomical characters. — Czech Mycol. 57: 1-50.

A taxonomic survey of Central European genera of the families Boletaceae and Suillaceae with tubular
hymenophores, including the lamellate Phylloporus, is presented. Questions concerning the delimitation of
the bolete genera are discussed. Descriptions and keys to the families and genera are based predominantly
on anatomical characters of the carpophores. Attention is also paid to peripheral layers of stipe tissue,
whose anatomical structure has not been sufficiently studied. The study of these layers, above all of the
caulohymenium and the lateral stipe stratum, can provide information important for a better understanding
of relationships between taxonomic groups in these families. The presence (or absence) of the
caulohymenium with spore-bearing caulobasidia on the stipe surface is here considered as a significant ge-
neric character of boletes. A new combination, Pseudoboletus astraeicola (Imazeki) Sutara, is proposed.

Key words: Bolelaceae, Suillaceae, generic taxonomy, anatomical characters.

Sutara J. (2005): Stiedoevropské rody ¢eledi Boletaceae a Suillaceae, s poznamka-
mi k jejich anatomickym znaktim. — Czech Mycol. 57: 1-50.

Je predloZen taxonomicky prehled stiedoevropskych rodii ¢eledi Boletaceae a Suillaceae s rourko-
vitym hymenoforem, véetné rodu Phylloporus s lupeny. Jsou diskutovany otazky tykajici se vymezeni
hiibovitych rodi. Popisy a kli¢e k ¢eledim a rodiim jsou zaloZeny prevazné na anatomickych znacich
plodnic. Pozornost je také vénovana perifernim vrstvam tkané na tfeni, jejichz anatomicka stavba neni
dostate¢né prostudovana. Studium téchto vrstev, predevsim kaulohymenia a laterdlniho strata tiené,
muze poskytnout informace dilezité pro lepsi poznani pribuzenskych vztahli mezi taxonomickymi
skupinami v téchto ¢eledich. Pritomnost (¢i nepfitomnost) kaulohymenia s vytrusorodymi kaulobazi-
diemi na povrchu tfené je zde povaZovana za vyznamny rodovy znak hribii. Je navizena nova kombina-
ce: Pseudoboletus astraeicola (Imazeki) Sutara.

INTRODUCTION

The boletes form a conspicuous group of macrofungi which has been the
centre of interest of many mycologists for more than two centuries. Currently the
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most widely accepted classification of this group is that by Singer (e.g. 1951, 1962,
1965, 1967, 1975, 1986, etc.). Nevertheless, major differences in opinion on the
generic and familial limits still exist. Further relevant works dealing with boletes
have been those by the following authors: Karsten (1881), Quélet (1886, 1888),
Bataille (1908), Gilbert (1931) as forerunners, Snell (1941), Watling (1970), Smith
and Thiers (1971), Corner (1972), Arpin and Kiithner (1977), Pegler and Young
(1981), Alessio (1985), Engel et al. (1983, 1996), Lannoy and Estades (2001) and
many others. Anatomical characters of boletes and related groups have been ex-
amined by Fayod (1889), Josserand (1932), Lohwag and Peringer (1937), Elrod
and Blanchard (1939), Lohwag (1941), Disbrey and Watling (1967), Watling and
Largent (1976), Reijnders and Stalpers (1992), Clémencon (1997) etc. Authors
who have studied the spore morphology in these groups are Perreau-Bertrand
(1961, 1965), Pegler and Young (1971, 1981), Heinemann, Rammeloo and Rullier
(1988), Oolbekkink (1991), Holec (1994), etc. Chemotaxonomic analyses by many
authors, e.g. Bresinsky and Orendi (1970), Besl and Bresinsky (1977, 1997), Gill
and Steglich (1987) etc., have contributed valuable data significant for bolete ta-
xonomy. Molecular studies concerning the boletes and allied groups have been
published by Bruns and Szaro (1992), Gardes and Bruns (1996), Bruns et al.
(1998), Kretzer and Bruns (1999), Binder and Besl (2000), Hibbett and Thorn
(2001), Binder and Bresinsky (2002), etc.

As regards the taxonomic position of the groups in question, the families
Boletaceae and Suillaceae belong to the order Boletales Gilbert. The other families
of this order [e.g. Gyrodontaceae (Singer) Heinem., Gyroporaceae (Singer) Binder
et Bresinsky, Paxillaceae Lotsy, Gomphidiaceae Maire ex Jiilich] and gasteroid
forms recently classified as the Boletales (Gastroswillus Thiers, Chamonixia
Rolland, etc.) are not discussed here.

FAMILIES AND GENERA INCLUDED IN THIS PAPER

family: Suillaceae (Singer) Besl et Bresinsky
genera: Boletinus Kalchbr., Swillus Adans., Mariaella Sutara

family: Boletaceae Chevallier
subfamily: Boletoideae
genera: Boletus L. [including subgenus Xerocomus (Quél.)) Maubl.],
Tylopilus P. Karst.,, Porphyrellus Gilbert, Chalciporus Bataille,
Buchwaldoboletus Pilat, Rubinoboletus Pilat et Dermek, Pseudoboletus
Sutara, Phylloporus Quél., Leccinum S. F. Gray
subfamily: Strobilomycetoideae (Gilbert) Watling
genus: Strobilomyces Berk.
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MATERIALS AND METHODS

This paper summarizes the results of the author’s study of the anatomy of
boletes in the last twenty years and supplements some of his earlier published con-
tributions (Sutara 1987a, 1987b, 1989, 1991). A list of studied Central European spe-
cies is appended to each section dealing with individual genera. The author’s collec-
tions are deposited in his private herbarium (abbreviation: JS). Many specimens
examined were loaned from National Museum, Prague (PRM), Moravian Museum,
Brno (BRNM), South Bohemian Museum, Ceské Budéjovice (CB), Slovak National
Museum, Bratislava (BRA), Regional Museum of Litomérice (LIT) and Regional Mu-
seum of Hradec Kralové (HK).

Anatomical and histological characters of boletes were studied predominantly
on dried material. Microscopic sections were made by hand with a razor blade.
Sections from dried material were revived in a 3-10 % solution of ammonium hy-
droxide (NH,OH) with (or without) Congo Red or in Melzer's reagent. Micro-
scopic structures of the studied species were mostly examined on a sufficiently
large number of both young and middle-aged or mature carpophores. Material of
poor quality, with various defects and abnormalities, was excluded from the
examination. In several cases the carpophores were also studied in a fresh state.
Microscopic examination confirmed the presumption that the results obtained
from both revived dried material and fresh carpophores are very similar in every

detail. Sections from fresh material were mounted in Melzer's reagent or in an
aqueous solution of Congo Red.

RESULTS AND DISCUSSION
Arrangement of the hymenophoral trama

The main types (or subtypes) of arrangement of the bilateral hymenophoral
trama occurring in the families Bolelaceae and Swillaceae are: phylloporoid,
boletoid and mariaelloid.

The boletoid and phylloporoid type. Probably the first authors who
pointed out differences in arrangement of the hymenophoral trama of some
poroid boletes were Lohwag and Peringer (1937). The boletoid and phylloporoid
tramal structures were studied and discussed by many authors, e.g. by Singer
(1951, 1962, 1975, 1986), Snell and Dick (1958), Disbrey and Watling (1967), Cor-
ner (1972), Reijnders and Stalpers (1992), etc.

In the boletoid and phylloporoid trama there is a distinctly developed
mediostratum which is very similar in both types. The mediostratum is composed
of a dense layer of non-gelatinous, densely septate hyphae. In a longitudinal sec-
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tion the mediostratum looks like a darker, narrow stripe of tissue in the central
part of the trama (see I'igs. 1c, 2¢, 3b).

The difference between the phylloporoid and boletoid type of the trama is based
on different arrangements of lateral strata. In the phylloporoid trama the lateral
strata are composed of non-gelatinous, slightly divergent, densely arranged hyphae
touching each other (Figs. 2¢, 2d and Sutara 1987a: Fig. 1). In the typical boletoid
trama the lateral strata are more or less gelatinized, distinctly divergent, loosely ar-
ranged, with hyphae not touching each other (Figs. 1c, 1d, 3b, 3d, 4a). These differ-
ences are the main reason why the lateral strata in the phylloporoid trama are al-
most concolorous with the mediostratum whereas the lateral strata in the boletoid
type are distinctly lighter. In microscopic preparations the contrast between the layers
of the hymenophoral trama can be improved by suitable stains, e.g. Congo Red.

The phylloporoid type of the trama occurs in its typical form in the genus
Phylloporus and a few species of the Bolelus subtomentosus group. The true
boletoid type is frequent, occurring in many boletes of Boletus s. str., Leccinum,
Buchwaldoboletus, Swillus, Boletinus, ete. It is, however, important to note that
in some boletes the hymenophoral trama is of a structure intermediate between
the boletoid and phylloporoid type. This problem will be discussed in detail under
Boletus, subgenus Xerocomus.

The mariaelloid type. In contrast to the boletoid and phylloporoid type, the
mariaelloid hymenophoral trama is gelatinized evenly all over its width so that it is

not differentiated into a mediostratum and lateral strata. The hyphae of the trama
are loosely arranged (not touching each other), slightly divergent or almost paral-
lel (Figs. 3a, 3¢, 4d).

The mariaelloid trama has hitherto been found by the present author in
Mavriaella bovina (L.: Fr.) Sutara [= Suillus bovinus (L.: Fr.) Roussel] and in some
carpophores of Swillus flavidus (Fr.) J. Presl and the North American Suillus
pictus (Peck) Smith et Thiers.

Changes of the hymenophoral trama in the course of development

In his Agaricales in Modern Taxonomy, Singer (1986: 55) stated, ‘It is essential
to keep in mind that the tramal configuration may change during the individual de-
velopment of a hymenophore’. This important principle should be respected dur-
ing microscopic examination.

Development of the boletoid and phylloporoid hymenophoral trama. At
the very beginning (i.e. at the primordial or postprimordial stage) the bilateral
tramas of both the phylloporoid and boletoid type are rather densely arranged,
non-gelatinous and therefore very similar to each other. During further growth,
however, these two types of trama develop in a different way.

4
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caulohymenium

/

caulohymenim

Fig. 1. Swillus luteus (Lype species of Swillus) — a: A middle-aged carpophore in a section (IS 4050). -
b: Spores. - ¢: The boletoid hymenophoral trama in a longitudinal section. Both dense mediostratum
and loosely arranged, gelatinous lateral strata are well distinct, Fasciculate oleocystidia of the Suillus
type with an incrustation and dark content are present; h = hymenium, s = subhymenium, Ls. = lateral
stratum, m = mediostratum, f.c. = fascicles of oleocystidia. - d: The boletoid trama in a transverse sec-
tion. — e: A young carpophore in a section (J5 4051). - f: Peripheral layers of tissue in the upper half of
the stipe. Beneath the caulohymenium with fertile caulobasidia there is a loosely arranged, gelatinous
lateral stratum of the stipe; tr. = stipe trama proper, l.s. = lateral stipe stratum, cs = caulosubhymenium,
c-h: caulohymenium, f.¢. = fascicle of incrusted oleocystidia of the Swillus type.
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caulohymenium

|

i)
i

[}
{f
0 &

1
qi

M
it

i
|
‘I
"

!
)
J5

;i

il
4l
'i‘

!
I

|
|

lf‘

1l

!

il
i

! 10
!!!
 ——

|
%

|
|

fu
[l

I

!

0 Al

i

[

i

30 40 Sogm
B

Fig. 2. Phylloporus pelletieri (type species of Phylloporus) — a: a middle-aged carpophore in a section
(JS 3251). — b: Spores. — e: The phylloporoid hymenophoral trama in a longitudinal section (for abbre-
viations, see Fig. 1¢). = d: The phylloporoid trama in a transverse section. Hyphae of lateral strata are
non-gelatinous, densely arranged, touching each other. - e: A young carpophore in a section (JS 2722).
- f: Surface layers of tissue in the upper half of the stipe. Beneath the caulohymenium with fertile
caulobasidia there is no lateral stipe stratum.
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In the phylloporoid trama both mediostratum and lateral strata remain non-gel-
atinous all through the development of the carpophore.

In the boletoid trama the mediostratum also remains permanently non-gelatin-
ous but lateral strata soon gelatinize. This process of gelification, which is more-
over connected with changes in density and divergence of hyphae of the lateral
strata, begins already at a young age and reaches its maximum at a medium stage
of development of the tubes, i.e. in younger or middle-aged carpophores. At this
stage the contrast between the loosely arranged, gelatinous lateral strata and the
dense, non-gelatinous mediostratum is the most conspicuous and the boletoid
trama has a typical appearance, very different from the phylloporoid arrangement
(Figs. l¢, 3b). During further development the gelification of the lateral strata
gradually disappears. Moreover, the hymenophoral trama gradually lengthens
with age so that in mature tubes the initially true boletoid arrangement changes
into a structure similar to the phylloporoid or into a subregular trama.

The hymenopohoral trama should thus be studied at the stage when the lateral
strata are best developed and gelatinized. Examination of the trama in the other
developmental stages can give skewed results because at a very young age the
typical features of the boletoid structure are not yet sufficiently formed and at
a more advanced age (i.e. in carpophores approaching maturity) these features
gradually fade away. It is obvious that information about the age of the
carpophores examined is very important. In the generic diagnoses given in this
contribution the hymenophoral trama is, in all cases, described as it was ascer-
tained by the author just in the best developed stage, i.e. in younger or middle-
aged carpophores.

The arrangement of the trama may be negatively influenced by some environ-
mental factors, particularly by dry weather. The true boletoid trama can develop
well only under sufficiently favourable circumstances. Results of the microscopic
study can also be dependent on the quality of the herbarium material. Specimens
which were not dried carefully and whose tissues therefore revive insufficiently in
microscopic preparations should be excluded from any anatomical study. The un-
derstanding of the arrangement in the hymenophoral trama of a particular species
and also the understanding of all developmental changes in this structure some-
times requires repeated re-examinations of a sufficiently large number of speci-
mens. It seems that the methodology of the study of this structure adopted by
various mycologists is rather different. This is probably one of the reasons why re-
sults of some authors have been contradictory.

Development of the mariaelloid hymenophoral trama. Al the very begin-
ning (i.e. at the primordial or postprimordial stage) this hymenophoral trama is
distinetly bilateral, non-gelatinous and similar to the trama in very young tubes of
the other boletes. At this very ecarly stage there cxists a suggestion of
a mediostratum and divergent lateral strata. However, this stage lasts only for
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a short time. During further development the trama quickly changes because both
mediostratum and lateral strata very soon become gelatinous. In middle-aged
carpophores (which are the most suitable for the study of this type of the tramal
structure) the mariaelloid trama is already fully and typically developed, viz.
strongly gelatinized and loosely arranged both in the lateral layers and in the mid-
dle part (Figs. 3a, 3¢, 4d). In fully mature carpophores the hyphal structure finally
looses the divergent arrangement and gradually changes into a gelified,
subparallel trama.

Surface of the stipe

Except for three species whose stipe surface is infertile (see the note on the
stipe surfaces of Boletinus, Mariaella and Pseudoboletus), all the other Central
European boletes of the families Boletaceae and Swillaceae have reproductive or-
gans developed not only in the tubes but also on the stipe. These boletes have
a substantial part of the stipe covered by a caulohymenium with spore-bearing
caulobasidia. The caulohymenium is absent only in the lowest part of the stipe,
which is hidden in the substrate and often covered with a basal tomentum. The
presence of basidia on the stipe in some boletes has already been described or
mentioned by many authors, e.g. Melzer (1919), Lohwag (1922), Kiihner (1926),
Némec (1926), Lohwag and Peringer (1937), Elrod and Snell (1940), Singer (1951,
1962, 1975, 1986), Pantidou (1961, 1962), Smith and Thiers (1964, 1968), Disbrey
and Watling (1967), Watling and Largent (1976), Watling (1985), Hlavacek (1997
etc.) and others.

Anatomical study of primordial and postprimordial stages of boletes showed
that the caulohymenium is in essence a continuation of the fertile hymenium from
the tubes on the stipe (cf. Kiithner 1926, Némec 1926, Elrod and Snell 1940,
Pantidou 1961, Watling 1985, etc.). The hymenial layer on the stipe was described
as e.g. ‘'veritable hyménium’ by Kiihner (1926), ‘hymenial layer of the stem’ by
Némec (1926), ‘true hymenium’ by Elrod and Snell (1940), ‘fertile palisade’ by
Pantidou (1961), ‘hyménium stipitaire’ by Reijjnders (1963), ‘caulohymenium’ by
Smith and Thiers (1964, 1968, 1971), Grund and Harrison (1976) and Watling
(1985), ‘cauline hymenium’ or ‘stem-hymenium’ by Corner (1972), ‘hyménium fer-
tile’ by Arpin and Kiihner (1977), ‘kaulohymenium’ by Hlavacek (1997), etc.
Among the terms used for the hymenial layer on the stipe, the term
‘caulohymenium’ has been considered the most appropriate by the present author
(Sutara 1987a, 1987b, 1989). [Note; In this contribution the caulohymenium is
never called ‘stipe cuticle’ or ‘stipe cortex’. The term ‘stipe cuticle’ is here used
only for sterile surface layers of the stipe, e.g. a trichoderm, trichodermal palisade
ete.].
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’100 pm

Fig. 3. — a: Mariaella bovina (type species of Mariaella) (JS 542), the mariaelloid hymenophoral
trama in a longitudinal section; gel.tr. = gelatinous trama without a distinct mediostratum (for the other
abbreviations, see Fig. 1c). - b: Suillus variegatus (JS 1566), the boletoid hymenophoral trama in
a longitudinal section (for abbreviations, see Fig. 1¢). - ¢: Mariaella bovina (JS 1742), the mariaelloid
hymenophoral trama in a transverse section. The trama is not differentiated into a mediostratum and
lateral strata. — d: Gyrodon lividus, Gyrodontaceae (BRNM 235941), the boletoid hymenophoral trama
in a transverse section. Both dark-coloured mediostratum and light-coloured lateral strata are well dis-
tinet. (Sections 3a - 3d were stained with Congo-Red).
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Fig. 4. — a: Leccinum luteoporum (LIT 3776/565), the boletoid hymenophoral trama in a transverse
section (for abbreviations, see Fig. 1¢). — b: Pseudoboletus parasiticus (type species of Pseudoboletus)
(JS 2109), the infertile stipe cuticle consisting of a filamentous trichoderm (section from the upper part
of the stipe). — e: Swillus tridentinus (JS 3073), a fragment of the caulohymenium with spore-bearing
caulobasidia from the middle part of the stipe. — d: Mariaella bovina (JS 542), the mariaelloid
hymenophoral trama in a longitudinal section. Divergence of tramal hyphae is almost indistinct. (Sec-
tions 4a - 4d were stained with Congo-Red).
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Some characters of the caulohymenium

The caulohymenium is comparable with the hymenium of the hymenophore in
many respects. This layer is composed of caulobasidioles, caulocystidia and
sporulating caulobasidia. The term ‘caulobasidia’ was already used by some au-
thors, e.g. Smith and Thiers (1968). Spores produced by the caulobasidia on the
stipe are not different from those originating from the basidia in the tubes. For ex-
ample, mature spores from the stipe of Boletus porosporus (Imler) Moreno et Bon
(specimen examined: JS 1631) are truncate and spores from the stipe of
Strobilomyces strobilaceus (Scop.: Fr.) Berk. (JS 3420) are shaped, ornamented
and dark pigmented in the same way as those from the tubes. Also measurements
of spores both from the hymenophore and from the stipe are in essence the same.
This was tested by the present author for Swillus luteus (L.: Fr.) Roussel (JS
2285), Swillus pictus (PRM 715519) and some other species (see Sutara 1987b:
Figs. 6b, 7c). The spore print obtained from the caulohymenium is the same co-
lour as that from the hymenophore (material examined: Suillus luteus, JS 2285;
Strobilomyces strobilaceus, JS 3420, etc.). Caulobasidia produce spores even on
the places where the stipe surface with the caulohymenium is covered with a veil
(or remnants of the veil). This was observed by the present author on such species
as Strobilomyces strobilaceus, Swillus luteus, Suillus pictus, Swillus lakei
(Murrill) Smith et Thiers, Suillus grevillei (Klotzsch: Fr.) Singer, Suillus laricinus
(Berk.) O. Kuntze and Swillus tridentinus (Bres.) Singer.

The caulohymenium, naturally, is not as fertile as the hymenium in the tubes.
Moreover, the quantity of spores produced by the stipe surface is rather different in
various species. In some boletes the caulobasidia are relatively abundant, but in some
others they are present only in a small number. Abundant caulobasidia occur in mem-
bers of Boletus s. str., Swillus, Leccinum, in Tylopilus felleus (Bull.: Fr.) P. Karst.,
Buchwaldoboletus lignicola (Kalchbr.) Pilat, ete. A smaller number of caulobasidia is
a characteristic feature of such species as Boletus gentilis (Quél.) Big. et Guill,,
Rubinoboletus rubinus (W. G. Smith) Pilat et Dermek, Porphyrellus porphyrosporus
(Fr.) Gilbert, Phylloporus pelletieri (1Lév.) Quél. and some xerocomoid boletes. The
search for caulobasidia on the stipe surface can be very difficult in some cases. For
example, in Boletus pulverulentus Opat. the caulobasidia are constantly present but
are not easy to find because in this species all elements of the caulohymenium, in-
cluding the caulobasidia, are covered with an amorphous incrustation.

It is also important to note that the number of caulobasidia in various parts of
the stipe is very different. In the upper part of the stipe the fertile basidia are much
more abundant than in the lower half where they are usually scarce or completely
absent. In case of a small number of caulobasidia, the caulohymenial elements
should be examined not only in longitudinal and transverse sections but also by
means of scalps, in which the caulobasidia are usually best seen.

11
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Changes of the caulohymenium in the course of development

The caulohymenium differentiates together with the hymenium of the hyme-
nophore at a primordial stage (cf. Watling 1985: Fig. 1) and remains on the stipe
surface all through the development of the carpophore. Nevertheless, it is neces-
sary to mention that the caulohymenium (like the other surface layers of the
carpophore) undergoes certain changes during development. In the primordium
the caulohymenium forms a continuous layer. In further stages, however, this
layer gradually breaks up into small fragments (small islands of caulohymenial
elements) as the stipe grows and expands. Some of sterile caulohymenial cells, es-
pecially in the lower half of the stipe, have sometimes also a tendency to prolifer-
ate with age (Sutara 1987b: Fig. 5). Moreover, in the lower third of the stipe the
caulohymenial cells are sometimes mixed with filamentous elements ascending
from the tomentum on the stipe base.

Despite all the above-mentioned changes, however, the caulohymenium never
loses its characteristic appearance (particularly in the upper half of the stipe) and
the fertile caulobasidia are present on the stipe in all developmental stages. As
showed some studies of boletes in culture, the caulobasidia are present on the
stipe surface even in the cases when the stipe of a primordium never develop
a pileus (cf. Pantidou 1962). Between the fertile caulohymenium and the infertile
cuticle of the stipe there is always a visible difference. In boletes the presence of
the caulohymenium with fertile caulobasidia on the stipe is not only an incidental
deviation but a constant, genetically determined character which is the result of
a long evolutionary process. Characters concerning the reproductive organs have
been usually considered very important from the taxonomic point of view. Ac-
cordingly, the fertility or infertility of the stipe surface, i.e. the presence or ab-
sence of a caulohymenium with sporulating caulobasidia, is here treated as a sig-
nificant generic feature of boletes (see also Sutara 1987a, 1987b, 1991, 1992a).

Lateral stipe stratum

The context of the stipe of almost all boletes is composed of a comparatively
dense trama with hyphae arranged in a longitudinal way, more or less parallel to
the longitudinal stipe axis. This part of the context is called ‘the stipe trama

proper’ in this contribution.

In many boletes the hyphae beneath the caulohymenium diverge from the longitu-
dinal trama proper and form a more or less distinct lateral layer, which is here termed
the ‘lateral stratum of the stipe trama’ or more simply ‘lateral stipe stratum’ —
a slightly modified English version of the original German term ‘Stiellateralstratum’ of
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Lohwag and Peringer (1937). [Note: In an earlier paper the author (Sutara 1989) used
the term ‘the stipe lateral stratum’|.

The lateral stipe stratum is distinguished from the longitudinal stipe trama
proper mainly by its divergence, often also by its looser arrangement of the
hyphae and sometimes by its gelification.

The lateral stipe stratum, if present, is best developed in the upper half, some-
times also in the middle part of the stipe. In the lower half of the stipe it is usually
either very thin or absent. The lateral stipe stratum begins to differentiate beneath
the caulohymenium at an early stage and its full development is reached by young
or middle age. During further stages this layer usually gradually disappears so that
in old age it is often not present at all. Unless otherwise stated the lateral stipe
stratum is, in this paper, described as it is usually developed under sufficiently fa-
vourable conditions in the upper half (sometimes also in the middle part) of the
stipe of young or middle-aged carpophores, in which this layer has usually the
most characteristic appearance.

During microscopic study it is necessary to take into consideration that the
development of peripheral layers of the stipe (including the lateral stipe stra-
tum) is, to a certain extent, dependent on environmental conditions. In
carpophores which grew under unfavourable circumstances (e.g. in extremely
dry weather) the lateral stipe stratum is sometimes poorly developed or com-
pletely absent.

Some results of the study of the lateral stipe stratum may also be negatively in-
fluenced by poor quality of the material examined. In some herbarium specimens
the surface layers on the stipe (both caulohymenium and lateral stipe stratum)
may be partly or completely damaged by careless handling.

Relation between the lateral stipe stratum and the fertile caulohymenium

Almost all boletes with a fertile caulohymenium have a tendency to form
a more or less distinct lateral stratum of the stipe trama under sufficiently favour-
able conditions. The only exception among Central European boletes is probably
Phylloporus pelletieri (Lév.) Quél., in which no distinct lateral stipe stratum was
found by the present author although the caulohymenium with fertile caulo-
basidia is present in this species.

On the other hand, boletes with an infertile stipe cuticle (e.g. genera Gyrodon
Opat., Gyroporus Quél., Boletinus and Pseudoboletus) have no lateral stratum of
the stipe trama. An exception in this regard is Mariaella, having sometimes a dis-
tinctly developed lateral stipe stratum despite the fact that its stipe surface is in-
fertile.
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Types of the lateral stipe stratum

Certain taxonomic groups of boletes possess their own characteristic type of
the lateral stipe stratum. A very typical lateral stipe stratum (termed ‘leccinoid’ by
the author of this contribution) is present in the genus Leccinum, especially in sec-
tions Leccinum and Scabra Smith, Thiers et Watling. The lateral stipe stratum in
these two sections is at first a continuous, relatively thick, rather dense, non-gelatin-
ous, almost anticlinally arranged layer of tissue, which soon disrupts into charac-
teristic fascicles of hyphae during the growth of the stipe. This disrupted layer sig-
nificantly participates in a typical scabrous stipe ornamentation of this genus (see
Sutara 1989). In sect. Luteoscabra Singer of Leccinum the lateral stipe stratum is
very similar but somewhat thinner and, at the initial unbroken stage, less densely
arranged. A similar lateral stratum of the stipe trama is also developed in Boletus
depilatus Redeuilh and Boletus impolitus Fr. The presence of this type of lateral
stipe stratum, which does not occur in the other Boletus species, indicates that
B. impolitus and B. depilatus have an isolated position in Boletus.

In many boletes some characters of the peripheral layers of the stipe resemble
some features of the hymenophore. One of such characters is gelification of the
lateral stipe stratum which rather frequently correlates with gelification of the lat-
eral stratum in the tube trama. For example, in Boletus s. str. and Suillus, in which
the hymenophoral trama has gelatinous lateral strata, the lateral stipe stratum is
often also gelatinized (see Fig. 1f and Sutara 1989: Figs. 3, 4). This type of the lat-
eral stipe stratum (termed ‘boletoid’ by the present author) is loosely arranged, di-
vergent, usually well differentiated in both upper and middle part of the stipe
where it is usually present from youth to maturity.

In the Boletus chrysenteron/pruinatus group, with a weak or almost no
gelification of the hymenophoral trama, the lateral stipe stratum is usually non-gel-
atinous and less distinct because it is thinner and less loosely arranged than
in typical representatives of Bolelus s. str. In most species of the Boletus
chrysenteron/pruinatus group the lateral stipe stratum is developed only under
sufficiently favourable conditions and merely at a young or middle developmental
stage. During later stages this layer completely disappears.

A very poorly developed lateral stratum of the stipe trama occurs in such spe-
cies as Chalciporus piperatus (Bull.: Fr.) Singer, Porphyrellus porphyrosporus
and Rubinoboletus rubinus. In these species the lateral stipe stratum is devel-
oped very rarely (only under extraordinarily optimal conditions) and, if present,
forms merely a very thin, almost indistinct layer, which is discernible only in the
upper part of the stipe of young carpophores. This considerably reduced layer is
so thin that it resembles a caulosubhymenium rather than a lateral stratum.

As was already mentioned, Phylloporus pelletieri, whose phylloporoid hymeno-
phoral trama is non-gelatinous, has no distinct lateral stipe stratum (Fig. 2f).
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It is, however, interesting that the Boletus sublomentosus group, in which the
hymenophore also possesses the non-gelatinous phylloporoid trama, the lateral
stipe stratum is usually well developed. The lateral stipe stratum in this group is dis-
tinctly divergent, loosely arranged, but never gelatinous (see Sutara 1991: Fig. 3).

Between the individual types of lateral stipe stratum there may, naturally, oc-
cur intermediate forms which are, to a certain extent, analogous with the interme-
diate forms of the structure of the hymenophoral trama. To define the distinctions
between the above-mentioned types of lateral stipe stratum in a more precise way
is therefore very difficult. On the other hand, however, it is obvious that more or
less distinct differences in arrangement of the peripheral stipe layers (at least be-
tween certain groups of boletes) really exist. Further study of these anatomical
differences could contribute to our better understanding of relationships between
taxonomic groups in the Boletaceae and Suillaceae. Unfortunately, the anatomy of
the stipe of boletes has been hitherto insufficiently studied. Some aspects of this
matter was already discussed in the author’s earlier papers (see Sutara 1987a,
1987b, 1989, 1991).

Infertile stipe surfaces of the genera Boletinus, Mariaella and Pseudoboletus

As suggested above, in Central Europe the Gyrodontaceae and Gyroporaceae
have an infertile stipe surface whereas the Boletaceae and Suillaceae have the
stipe covered by a fertile caulohymenium. Among the Central European
Boletaceae and Swillaceae there are only three exceptions having the stipe surface
infertile: Boletinus cavipes (Klotzsch) Kalchbr., Mariaella bovina and Pseudo-
boletus parasiticus (Bull.: Fr.) Sutara.

The genus Boletinus (with B. cavipes as the type species) has, in the author’s
opinion, a rather isolated position in the family Suwillaceae. Tts infertile stipe cuti-
cle composed of a trichoderm and above all its abundant clamp connections sug-
gest certain relations to the Gyrodontaceae.

It is generally accepted that Pseudoboletus parasiticus (= Xerocomus parasi-
ticus) is very close to some xerocomoid boletes. However, if P parasiticus (the
type species of the genus Pseudoboletus) and the xerocomoid boletes are closely
related, they must have originated from a common ancestor. In view of the fact
that the xerocomoid boletes and even all the other European Boletaceae have
a fertile caulohymenium, it is very probable that the stipe surface of an ancestor
of Pseudoboletus was also at first fertile. In the course of evolution it must have
changed into an infertile cuticle when Pseudoboletus separated as an independent
evolutionary branch from the group of the xerocomoid boletes. In the case of
Pseudoboletus the loss of fertility of the stipe has been possibly a result of adapta-
tion to the conditions of a parasitic life-strategy.
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In the genus Mariaella (represented by the species M. bovina) there is a situa-
tion analogous to that in Pseudoboletus. Mariaella, with an infertile stipe cuticle,
has most likely derived from the closely related genus Swillus, with a fertile
caulohymenium. Also in this case it is very probable that the stipe of an ancestor of
Mariaella was at first fertile and only subsequently became infertile. One of the ana-
tomical features supporting this hypothesis is that Mariaella has sometimes a ten-
dency to form a loosely arranged, gelatinous lateral stipe stratum. Such a lateral
stipe stratum occurs very often in species with a fertile caulohymenium, but in
boletes with infertile stipe surface (except Mariaella) it never appears. We can thus
suppose that the lateral stipe stratum of Mariaella is probably a relic of the primary
evolutionary stage when the stipe of the ancestor of Mariaella was fertile.

Pileus cuticle

The terms trichoderm, ixotrichoderm, epithelium, trichodermal palisade and
undifferentiated suprapellis are here used essentially in the same sense as in the
work of Largent, Johnson and Watling (1977).

The pileus cuticle (like most cortical layers) often changes its appearance in the
course of development. The trichodermal elements sometimes become aggregated
into tufts (macroscopically looking like a granulose-tomentose or squamulose sur-
face) or, as the pileus grows and expands, the cuticular layer may disrupt and ex-
pose the subcuticular layer of the context in the cracks between fragments of the
cuticle (an areolate-rimose surface). Very often the trichodermal hyphae on the
pileus collapse with age under the influence of weather conditions so that the ini-
tially erect or suberect, anticlinal trichoderm (a tomentose or subtomentose sur-
face) finally changes into a cuticle similar to a cutis with depressed, periclinal
hyphae (a glabrous surface). It is obvious that the correct interpretation of dermal
layers in older carpophores can sometimes be very difficult. Therefore the cuticle
should be studied above all in younger stages whenever possible.

Key to families of Central European boletes with a tubular hymenophore
(including the lamellate genus Phylloporus)

la Clamp connections constantly present, abundant in the carpophore ............... 2
1b Clamp connections absent or very rare

2a Spores of gyrodontoid shape, broadly ellipsoid or subovoid. Spore surface
smooth or with a finely denticulate exosporium distinct under an electron
microscope (see Perreau 1981). Partial veil absent .......c.c.cocoeviiiviiiiiiiiicieennnns 3
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2b Spores of boletoid shape, narrowly subfusoid or fusoid-ellipsoid, usually with
a suprahilar depression, smooth. Partial veil (annulus) present
genus Boletinus, family Suillaceae

Peripheral zone of the stipe trama (immediately beneath the outer trichoderm)
arranged in a direction more or less parallel to the longitudinal stipe axis. Spore
print medium brown with an olivaceous tint. Tubes short, decurrent. Pores at
first arranged somewhat irregularly (almost labyrinthiform), finally rather large,
more or less radially elongated genus Gyrodon, family Gyrodontaceae

Peripheral zone of the stipe trama (beneath the outer trichoderm) of a very un-
usual structure, forming a hard, very compact cortex with a rather large num-
ber of hyphae arranged horizontally, around and across the longitudinal stipe
axis (see Reijnders 1963, Corner 1972). Spore print light-coloured: pale yellow-
ish or pale ochraceous. Tubes much longer than in the previous case, de-
pressed around the stipe apex when mature. Pores small, roundish

genus Gyroporus, family Gyroporaceae

Characteristic fascicles of oleocystidia with a conspicuous, dark incrustation
present in the hymenophore. For a detailed description of these fasciculate
oleocystidia which are here labelled as ‘of the Swillus type’, see the diagnosis
of the genus Suwillus family Swillaceae

4b Fascicles of conspicuously incrusted oleocystidia of the Suillus type absent. ....
family Boletaceae

Suillaceae (Singer) Besl et Bresinsky
Pl. Syst. Evol. 206: 239, 1997.

Type genus: Swillus Adans.

Characters of European genera (North American gasteroid forms,
e.g. Gastrosuillus Thiers, are not included in this diagnosis): Carpophores pileate-
stipitate, fleshy. Pileus covered by a gelatinous ixotrichoderm, filamentous
trichoderm or a two-layer cuticle consisting of the upper trichodermal and lower
gelatinous layer. Pileus trama composed of loosely interwoven, filamentous or
somewhat broadened hyphae. Ilymenophore tubular, adnate or decurrent. Pores
small, medium-sized or radially elongated (boletinoid). Hymenophoral trama bi-
lateral, mostly boletoid, rarely mariaelloid. Characteristic fascicles of oleocystidia
with a dark incrustation often present in the hymenophore and sometimes also on
the stipe. Basidia usually smaller than in the Boletaceae. Spores relatively small,
smooth, of boletoid shape, i.e. elongate subfusoid or fusoid-ellipsoid. Spore print
ochraceous, cinnamon-brown, medium brown, brown-olivaccous, grey-brown,
ferrugincous brown, chocolate-brown or purplish brown. Partial veil (annulus)
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cither present or absent. Stipe more or less central, mostly solid, less frequently
hollow, often covered by a fertile, gradually fragmenting caulohymenium, less fre-
quently by an infertile cuticle consisting of a trichoderm or trichodermal palisade.
Basal part of the stipe infertile, usually covered with a tomentum. Lateral stipe
stratum mostly present, but sometimes absent. Context of the pileus and stipe
composed of a monomitic hyphal system with generative, thin-walled hyphae.
Clamp connections either absent or present.

Forms mycorrhizal associations with conifers.

Delimitation: According to Besl and Bresinsky (1997: 239), the family
Swillaceae is chemotaxonomically characterized by the presence of ‘compounds
of type cavipetin, suillin and/or boviquinone’. The chemotaxonomic classification
has been strongly supported by modern molecular analyses (e.g. Bruns and Szaro
1992, Bruns et al. 1998, Kretzer and Bruns 1999, Binder and Bresinsky 2002, etc.).
Anatomical features characterizing the Central European members of this family
are obvious from the above description and key.

European genera: Boletinus, Mariaella and Swillus.

Key to European genera of the family Suillaceae

la Clamp connections none or very scarce in the carpophore. Characteristic fas-

cicles of incrusted oleocystidia of the Suillus type constantly present in the
hymenophore, sometimes also on the stipe. Stipe solid. Under favourable con-
ditions the carpophores have a tendency to form a lateral stipe stratum, espe-
cially in the upper half of the StIPe ........c.ccocviriiiiiiiniiinn e 2

1b Clamp connections constantly present, abundant. Fascicles of incrusted
caulocystidia of the Suillus type absent both in the hymenophore and in the
stipe. Stipe hollow. Lateral stipe stratum never present Boletinus

2a Stipe surface infertile, composed of a trichodermal palisade of strongly
incrusted filamentous elements (see Sutara 1987a, Fig. 6). Caulobasidia ab-
sent. Hymenophoral trama of the mariaelloid type, gelatinized over the whole
width, not differentiated into a mediostratum and lateral strata (FFigs. 3a, 3c,
4d). Atrotomentin, methyl bovinate and simple boviquinone derivates present,
but grevillins absent (cf. Hgiland 1987, Gill and Steglich 1987, Besl and
Bresinsky 1997). Carpophores turning vinaceous red to purple when boiled in
water (F. Smotlacha 1947). Development of the carpophores gymnocarpous
(Reijnders 1963) Mariaella
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2b Stipe surface fertile, composed of a gradually fragmenting caulohymenium.
Spore-bearing caulobasidia present (Figs. 1f, 4c). Hymenophoral trama usually
boletoid, with a distinctly differentiated mediostratum and lateral strata (Figs.
le, 1d, 3b), rarely mariaelloid. Atrotomentin and methyl bovinate absent. Simple
boviquinone derivates found very sporadically and, if present, occur together
with grevillins (Hgiland 1987, Gill and Steglich 1987, Besl and Bresinsky 1997,
etc.). Carpophores not changing colour to vinaceous red or purple when boiled
in water. Carpophore development (at least in all species whose ontogeny is
known) pilangiocarpous or mixangiocarpous (cf. Reijnders 1963) Swillus

Boletinus Kalchbr.
Mohls Bot. Zeitung 25: 182, 1867.

Syn.: Euryporus Quél., Enchir. Fung.: 163, 1886.
Typus: Boletus cavipes Klotzsch [= Boletinus cavipes (Klotzsch) Kalchbr.]

Characters: Pileus cuticle a thick trichoderm. Tubes short, decurrent.
Pores large, angular, radially elongated (boletinoid). Hymenophoral trama
boletoid. Cystidia scattered, not forming such conspicuous, dark incrusted fasci-
cles as occur in Suillus. Spores smooth, relatively small, of boletoid shape, elong-
ate subfusoid or fusoid-ellipsoid, with slight suprahilar depression. Spore print
ochraceous olive to brown. Partial veil present, remaining as an annulus on the
stipe. Stipe central, hollow. Stipe surface infertile, composed of a trichoderm (see
Kiihner 1927: Fig. VI and Sutara 1987b: Fig. 1). Peripheral zone of the stipe trama
(immediately under the trichoderm) forming a dense, compact tissue with hyphae
arranged in a longitudinal way. Lateral stipe stratum absent. Clamp connections
abundant, constantly present.

Forms mycorrhizal associations with Larix.

Delimitation: The opinions on the taxonomic position and delimitation of
this genus have been very controversial. Some authors, e.g. Smith and Thiers
(1964) and Arpin and Kiihner (1977), have treated Boletinus merely as an
infrageneric taxon (as a section or subgenus) of the genus Suillus. On the other
hand, Pegler and Young (1981) and Jiilich (1982) have accepted Boletinus as
a separate genus and have placed it even in another family, viz. in the
Gyrodontaceae. Similarly, Hgiland (1987) has placed the genera Boletinus and
Suillus in two different families, the former in the Boletaceae and the latter in the
Gomphidiaceae. Currently most authors, e.g. Singer (1975, 1986), Moser (1983),

ingel et al. (1996), Besl and Bresinsky (1997), Lannoy and Estades (2001) and
others, have accepted Boletinus (usually in a restricted sense) as an independent,
genus situated near Suillus.
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Boletinus in the narrow concept is well distinguished from Swillus mainly by
the following anatomical characters: (1) abundant clamp connections, (2) infer-
tile stipe cuticle constisting of a trichoderm, and (3) absence of the fasciculate
oleocystidia with dark incrustation (see Sutara 1987b). Moreover, the Suillus spe-
cies have a more or less distinct tendency to form a divergent, loosely arranged
lateral stratum of the stipe trama under favourable conditions, but in the genus
Boletinus this layer is never developed.

Material examined: Boletinus cavipes (Klotzsch) Kalchbr. (JS 413, 661, 2578, 2580, 3061,
3102, 3105 etc.) and Boletinus asiaticus Singer (PRM 829078, collection from Finland).

Suillus Adans.
Fam. Pl 2: 10, 1763.

Syn.: Rostkovites P. Karst., Rev. Mycol. 3: 16, 1881. — Cricunopus P. Karst., Rev.
Mycol. 3: 16, 1881. — Viscipelis Quél., Enchir. Fung.: 155, 1886. — Ixocomus Quél.,
Fl. Mycol. Fr.: 411, 1888.

Typus: Boletus luteus L.: Fr. [= Suwillus luteus (L.: Fr.) Roussel]

Characters: Pileus mostly covered by a strongly gelatinized ixotrichoderm,
less frequently by a two-layer cuticle consisting of the upper trichoderm and the
lower gelatinous layer (see Bresinsky and Schwarzer 1969: Fig. 15). Tubes short or

moderately long, adnate or decurrent. Pores mostly small, roundish, less frequently
enlarged or radially elongated. Hymenophoral trama usually boletoid (Figs. 1c, 1d,
3b), rarely mariaelloid. Characteristic fascicles of oleocystidia of the Swillus type
constantly present in the hymenophore (Figs. lc, 1d). The fasciculate oleocystidia
subcylindric or narrowly clavate, conspicously incrusted with a dark brown matter
particularly in their basal part. Content of the fasciculate oleocystidia at first yel-
lowish brown, but finally becoming dark brown or brown violet, especially in dried
carpophores or by action of an alkali, e.g. ammonium hydroxide or KOH (for a more
detailed description of the cystidia in Suillus, see Smith and Thiers 1964). Spores
smooth, relatively small, elongate subfusoid or fusoid-ellipsoid, with small
suprahilar depression. Spore print of various ochraceous or brownish shades, e.g.
ochraceous, cinnamon-brown, olivaceous brown, medium brown, grey-brown,
ferrugineous brown, chocolate-brown or reddish brown etc. Partial veil (annulus)
either absent or present, in a few species glutinous. Stipe central, solid, covered by
a gradually fragmenting caulohymenium with fertile caulobasidia (Figs. 1f, 4¢ and
Sutara 1987a: Fig. 7, Sutara 1987b: Figs. 2-9). So-called ‘glandular dots’ on the stipe
(consisting of such conspicuous fascicles of dark incrusted oleocystidia as occur in
the hymenophore) mostly present, but absent in several species. Under sufficiently
favourable conditions young and middle-aged carpophores have a tendency to form
a lateral stratum of the stipe trama, particularly in the upper half, sometimes also in
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the middle part of the stipe (Fig. 1f). The lateral stipe stratum rather different in
various members of this genus, in some species well developed, loosely arranged,
more or less gelatinous, 40-120(-180) pm thick, but in some others inconspicu-
ous, non-gelatinous, thinner than 40 pm. Stipe trama proper composed of densely
and longitudinally arranged hyphae. Clamp connections none or very rare in the
carpophore.

Mycorrhizal associations with Pinus, Larix, Pseudotsuga and possibly with
some other conifers.

Delimitation: Some authors (e.g. Smith and Thiers 1964, 1971; Grund and
Harrison 1976) have accepted a wider circumscription of the genus Suillus, with
Boletinus and Paragyrodon as infrageneric taxa (but without several species with
vinaceous or purplish brown spores which these authors transferred to a separate
genus, Fuscoboletinus Pomerleau et A. H. Smith). A broad concept of Suillus has
been also adopted by Kretzer et al. (1996). Currently the most widely accepted
opinion on the circumscription of the genus Swillus is that of Singer (1967, 1975,
1986), see e.g. Moser (1983), Alessio (1985), Engel et al. (1996), Besl and
Bresinsky (1997) and Lannoy and Estades (2001).

The opinion of the present author on the limits between Swillus and Boletinus
was already formulated above. For the differences between Swuillus and
Mariaella, see the notes on the delimitation of the latter.

Material examined: Suillus collinitus (Fr.) O. Kuntze (PRM 654265; BRNM 346045; JS 2608,
3114, 4062 etc.), Suillus flavidus (Fr.: Fr.) J. Presl (PRM 619765; JS 1887, 2646, 2650, 2653), Suillus
granulatus (L.: Fr.) Roussel (JS 2259, 2398, 3057, 3094 etc.), Swillus grevillei (Klotzsch: Fr.) Singer JSs
2215, 2225, 3039-40, 3101 etc.), Suillus lakei (Murrill) Smith et Thiers var. landkammeri (Pilat et
Svréek) Engel et Klofac (PRM 628919, 648075; BRNM 235894), Suillus laricinus (Berk.) O. Kuntze [=
Swillus aeruginascens (Opat.) Snell] (JS 2434, 2437, 2440, 2498 etc.), Suillus luteus (L.: Fr.) Roussel
(JS 1674, 3045, 4050-51 etc.), Swillus placidus (Bonord.) Singer (BRNM 346081; CB 1871; JS 2368-69
ete.), Suillus sibiricus Singer (CB 143, 147), Suillus tridentinus (Bres.) Singer (PRM 709684; JS 3073,
3075-76 etc.) and Swillus variegatus (Swartz: Fr.) O. Kuntze (JS 264344, 3056 etc.).

Mariaella Sutara
Ces. Mykol. 41: 73, 1987.

Typus: Boletus bovinus L.: Fr. [= Mariaella bovina (L.: Fr.) Sutara]

Characters: Pileus cuticle a gelatinous ixotrichoderm. Tubes short, adnate
or subdecurrent. Pores rather large, angular, somewhat radially elongated, almost
boletinoid when mature. Hymenophoral trama of the mariaelloid type, strongly
gelatinized, slightly divergent, not differentiated into a mediostratum and lateral
strata (Figs. 3a, 3¢, 4d). Fascicles of conspicuously incrusted oleocystidia of the
Swuillus type abundant in the hymenophore (see Sutara 1987a: Figs. 3, 5). Spores
relatively small, smooth, elongate subfusoid or fusoid-ellipsoid, with small
suprahilar depression. Spore print light olive-brown. Partial veil (annulus) absent.
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Stipe central, solid. Stipe cuticle infertile, consisting of a trichodermal palisade of
filamentous elements strongly incrusted with crystals and amorphous material.
The initially continuous layer of the trichodermal palisade gradually fragments
into small, often more or less collapsed tufts of cuticular elements as the stipe
grows and expands (see Sutara 1987a: Figs. 6b, 6d). Caulobasidia not found. La-
teral stipe stratum sometimes developed and, if present, forming a divergent,
loosely arranged and gelatinous layer occurring especially in the upper half of the
stipe of young carpophores (see Sutara 1987a: Fig. 6d). Stipe trama proper
densely arranged in a longitudinal direction. Carpophores turning vinaceous red
to purple when boiled in water. Flesh of carpophores more elastic than in Suillus
species. Clamp connections in the carpophore none or very rare.

Mycorrhizal associations with Pinus.

Delimitation: The genus Mariaella, represented by the species Mariaella
bovina, is closely related to Swillus, from which it differs particularly in the infer-
tile stipe cuticle lacking caulobasidia. A further distinctive feature of Mariaella is
the fact that the infertile stipe cuticle occurs simultaneously with the gelatinous
lateral stipe stratum. Such a type of arrangement of peripheral stipe layers is ex-
ceptional, unknown in the other boletes.

A very typical anatomical character of Mariaella is also the mariaelloid
hymenophoral trama. In the genus Suillus this type of the trama has been found
very rarely, only in some carpophores of Suillus flavidus and Swillus pictus.
The fact that the arrangement of the hymenophoral trama in Swillus bovinus =
Mariaella bovina is not identical with the boletoid tramal structure in Swillus
luteus and Suillus granulatus was already mentioned by Disbrey and Watling
(1967).

Data published by some authors (Hgiland 1987, Gill and Steglich 1987, Besl
and Bresinsky 1997, etc.) show that Mariaella bovina (cited as Suillus bovinus by
these authors) is also distinguished from species of Suillus chemotaxonomically,
e.g. by the presence of atrotomentin and methyl bovinate. In the other Suillaceae
(including the Swillus species) these compounds have not been found. Further-
more, Mariaella bovina is the only species of the Suillaceae which contains sim-
ple boviquinone derivates [boviquinone-4 (bovinone), diboviquinone-4,4,
methylenediboviquinone-4,4 (amitenone)], but lacks grevillins. In the 36 Swillus
species investigated, simple boviquinone derivates have been detected very spor-
adically, only in two cases: boviquinone-4 in Swillus pictus and diboviquinone-4,4
in Suillus americanus (Peck) Snell. In contrast to Mariaella, however, these two
species, like most of the other members of Swillus, contain grevillins.

It is interesting that the very rare combination of the presence of boviquinones
with the absence of grevillins (which is typical of Mariaella) occurs as well as in
some Chroogomphus species, e.g. Chroogomphus rutilus (Schaeff.: Fr.) O. K.
Miller, Chroogomphus helveticus (Singer) Moser and Chroogomphus tomenltosus
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(Murrill) O. K. Miller. The carpophores of Chroogomphus rutilus and Mariaella
bovina have also some similar colour reactions, e.g. with ethanol and alkali (see
Gill and Steglich 1987 and others). These facts suggest an affinity between
Mariaella and the genus Chroogomphus (Singer) O. K. Miller (Gomphidiaceae).

Some of the characteristic macrochemical reactions of Mariaella bovina have
been long known to mushroom pickers because the carpophores change colour to
vinaceous red or purple when boiled in water and to vinaceous pink after drying
(see F. Smotlacha 1947, Kluzdk et al. 1985, M. Smotlacha and Maly 1986 and
others). This colour change has not been observed in any species of Suillus.

In all the Swillus species whose ontogeny is known the development of
carpophores is different from that in Mariaella. According to Reijnders (1963) the
development in Boletus bovinus (= Mariaella bovina) is gymnocarpous while in
the species of Swillus pilangiocarpous (S. americanus, S. granulatus, S. placidus,
S. spectabilis, S. variegatus and probably S. pictus) or mixangiocarpous (S. luteus,
S. aeruginascens and probably S. grevillei). Also the development of Boletinus
species, e.g. Boletinus cavipes and Boletinus paluster (Peck) Peck, is pilangio-
carpous or mixangiocarpous (Reijnders 1963), i.e. pseudoangicarpous in the termi-
nology of some other authors (e.g. Kithner 1926, Gentile and Snell 1953). The
gymnocarpous development (unknown in the other genera of this family) comple-
ments the exceptional anatomical and chemical characters of M. bovina, which in-
dicate the isolated position of Mariaella in the Suillaceae.

Material examined: Mariaella bovina (L.: Fr.) Sutara, according to the present knowledge,
the only species belonging to this genus (JS 277, 542, 1742, 2077, 2101, 2281-83, 2311, 3034, 3038, 3065,
3069, 4048, 4049 etc.).

Boletaceae Chevallier
Flore Env., Paris 1: 248, 1826.

Syn.: Strobilomycetaceae Gilbert, Les Bolets: 105, 1931 (ut Strobilomyceleae). —
Xerocomaceae (Singer) Pegler et Young, Trans. Brit. Myc. Soc. 76: 112, 1981.

Type genus: Boletus L.

Characters of European genera (gasteroid forms, e.g. Chamonixia
Roll., are not included in this diagnosis): Carpophores pileate-stipitate, fleshy.
Universal veil mostly absent, but present in one European genus (Strobilomyces).
Pileus soft; its context composed of loosely interwoven, filamentous or somewhat
swollen hyphae. Hymenophore usually tubular, exceptionally lamellate (in
Phylloporus). Structure of the hymenophoral trama bilateral, mostly boletoid,
less frequently phylloporoid or intermediate between the boletoid and
phylloporoid type. Pleurocystidia scattered; cheilocystidia sometimes grouped in
clusters, but never forming such conspicuous fascicles of oleocystidia with dark
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incrustation as occur in Suillus. Spores smooth or ornamented, mostly elongate
subfusoid or fusoid-ellipsoid, less frequently elongate fusoid-cylindric, rarely
fusoid-truncate or shortly ellipsoid to subglobose. Stipe solid, mostly central,
rarely somewhat eccentric. Except for one species with an infertile stipe cuticle
(Pseudoboletus parasiticus), all the other European Boletaceae have a substantial
part of the stipe covered by a fertile caulohymenium with sporulating
caulobasidia. The caulohymenium gradually fragments into small islands of
caulohymenial elements as the stipe expands. Basal part of the stipe infertile, of-
ten covered with a tomentum. Lateral stratum of the stipe trama mostly more or
less developed, but sometimes absent. Stipe trama proper densely arranged, more
or less parallel with the longitudinal stipe axis. Hyphal system both in pileus and
stipe monomitic, with thin-walled generative hyphae. Thick-walled microscopic
elements occur very rarely (e.g. thick-walled cystidia in the extra-European gene-
ra Boletochaete Singer and Tubosaeta Horak). Clamp connections none or ex-
tremely rare in the carpophore.

A substantial majority of members of this family are mycorrhizal, only a few
species saprotrophic [e.g. Buchwaldoboletus lignicola (Kallenb.) Pilat]. Only one
European species, Pseudoboletus parasiticus, is parasitic (see Kavina 1935).

European subfamilies: Boletoideae and Strobilomycetoideae.

Key to European subfamilies of the family Boletaceae

la Carpophores covered with a true universal veil which disrupts into fragments
remaining as floccose-woolly scales on pileus and stipe. The only European
species of this group (Strobilomyces strobilaceus) has almost globose spores,
with a conspicuous reticulate ornamentation distinct even under a low micro-

scopic magnification. Spore print very dark, almost black
subfamily Strobilomycetoideae, genus Strobilomyces

1b Universal veil absent. Spores usually elongated, subfusoid, fusoid-ellipsoid or
fusoid-truncate, exceptionally shortly ellipsoid (in Rubinoboletus). Spores of
European species of this subfamily have either a smooth surface or a very fine
surface ornamentation discernible only under oil immersion or with an elec-
tron microscope. Spore print. olivaceous, olivaceous brown, yellow-brown,
pinkish brown, ferrugineous, medium brown, reddish brown etc., but never al-
most black subfamily Boletoideae
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Subfamily Boletoideae
Type genus: Boletus L.

Characters of European genera: Both universal and partial veil (an-
nulus) absent. Pileus cuticle a trichoderm, trichodermal palisade or epithelium.
Hymenophore usually tubular, exceptionally lamellar. Spores smooth or very
finely ornamented. Spore print of various brown, olivaceous or reddish brown
shades, e.g. olivaceous, olive-brown, cinnamon, ferrugineous brown, pale brown,
medium brown, pinkish brown, reddish brown etc. The other characters are obvi-
ous from the above diagnosis of the family Boletaceae.

Delimitation: The differences between the subfamilies Boletoideae and
Strobilomycetoideae are apparent from the above key.

European genera: Boletus, Buchwaldoboletus, Chalciporus, Leccinum,
Phylloporus, Porphyrellus, Pseudoboletus, Rubinoboletus, Tylopilus.

Key to European genera of the subfamily Boletoideae

la Stipe surface infertile, composed of a filamentous trichoderm (Fig. 4b and
Sutara 1991: Figs. 1, 2). Caulobasidia absent. Species growing on carpophores
of gasteromycetes (Scleroderma or Astraeus). Carpophore development of
the only Europen species of this genus (Pseudoboletus parasiticus) hypovel-
angiocarpous (paravelangiocarpous), see Reijnders (1963). Spores of P. para-
siticus distinctly pitted under an electron microscope (see Oolbekkink 1991,
Holec 1994) Pseudoboletus

1b Stipe surface more or less fertile, composed of a caulohymenium which gradu-
ally fragments into small islands of caulohymenial elements as the stipe grows
and expands. Spore-bearing caulobasidia present. Species not growing on
carpophores of gasteromycetes. All the European species of this group whose
ontogeny is known have the carpophore development different from that in
P. parasiticus, viz. gymnocarpous, pilangiocarpous etc. (cf. Reijnders 1963,
Pantidou 1964, Watling 1985, Singer 1986 and others). Spores smooth or slightly
ornamented under an electron microscope, but never pitted

2a Species saprotrophic, growing on wood

2b Species not lignicolous

3a Spores of boletoid shape, elongate subfusoid, fusoid-ellipsoid or fusoid-trun-
cate, usually with small suprahilar depression

3b Spores shortly ellipsoid, some with adaxial applanation
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4a Stipe surface covered by a typical scabrous ornamentation, with scabrosities
dark-coloured from youth or darkening with age in a large majority of cases.
The stipe scabrosities consist of characteristic fascicles of hyphae (i.e. frag-
ments of a characteristic, disrupted, almost anticlinally arranged, non-gelatin-
ous lateral stratum of the stipe trama) ending in elements of the caulohyme-
AT I, s R e e TR R T e A s e e XA A A AN K SR AR Leccinum

4b Stipe ornamentation not as above

5a Spore print with a more or less distinct olivaceous tint, e.g. olivaceous or olive-

5b Spore print without olivaceous tint, e.g. pinkish brown, light brown, cinnamon-
brown, ferrugineous brown, chocolate- to reddish brown etc. .........ccccccvervennnns 7

6a Hymenophore tubular. Carpophores having a tendency to form a lateral stipe
stratum under sufficiently favourable conditions, particularly in the upper half
of the stipe of young or middle-aged carpophores (see Lohwag and Peringer
1937: Figs. 6, 7; Sutara 1989: Figs. 3, 4; Sutara 1991: Fig. 3) Boletus

6b Hymenophore lamellate, with numerous anastomoses. Carpophores of the
only European species of this genus (Phylloporus pelletieri) without a dis-
tinctly developed lateral stipe stratum (Fig. 2f) Phylloporus

T7a Carpophores slender and relatively small [pileus (10-)20-60(=90) mm and
stipe 20-70 x 3-10 mm in a full-grown stage]. Spore print in European species
of this genus cinnamon- or ferrugineous brown. Tubes adnate or subdecurrent.
Pores (and often also tube-sides) ferrugineous, cinnamon-brown, raspberry-to
vinaceous red or vivid yellow. Flesh yellow in the stipe; basal mycelium also
yellow Chalciporus

7b Carpophores usually larger [pileus (40-)50-150(=200) mm and stipe 40-160 x
10-40 mm]. Spore print pinkish brown, pale brown or chocolate- to reddish
brown. Tubes long, depressed around the stipe apex when mature. Both pores
and tube-sides whitish, pale pinkish or grey-cream when young, pinkish
brown, grey-brown or medium brown when mature, never so vividly coloured
as above. Flesh at first whitish, sometimes pale greyish, slightly brownish or
dirty cream-coloured when old, but never yellow in the stipe. Basal mycelium
white or dirty whitish

a Spore print of the only European species of this genus (Tylopilus felleus) light-
coloured: pinkish brown or pale brown. Lateral stipe stratum usually well de-
veloped under normal conditions, loosely arranged, present in both upper and
middle part of the stipe Tylopilus
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8b Spore print of the only European species of this genus (Porphyrellus
porphyrosporus) chocolate-brown or reddish brown, darker than in the previ-
ous case. Lateral stipe stratum occurs very rarely and, if present, forms a con-
siderably reduced, very thin, almost indistinct layer present only in the upper
part of the stipe Porphyrellus

Boletus L.
Sp. PL: 1176, 1753 (nom. cons.)

Syn.: Tubiporus Paulet ex P. Karst., Rev. Mycol. 3: 16, 1881. — Versipellis Quél.,
Enchir. Fung.: 157, 1886. — Dictyopus Quél., Enchir. Fung.: 159, 1886. — Xerocomus
Quél. in Mougeot et Ferry, Fl. Vosges, Champ.: 477, 1887. — Oedipus Bataille, Les
Bolets: 13, 1908. — Swillellus Murrill, Mycologia 1: 16, 1909. — Ceriomyces Murrill,
Mycologia 1: 140, 1909. - Xerocomopsis Reichert, Palest. Journ. Bot. Rehov. Ser. 3:
229, 1940. — Aureoboletus Pouzar, Ces. Mykol. 11: 48, 1957.

Typus: Boletus edulis Bull.: Fr. (typ. cons.)

Characters: Pileus surface mostly a trichoderm, less frequently a tricho-
dermal palisade, rarely an epithelium consisting of hyphal chains of broad, short
cells. Tubes depressed around the stipe apex, adnate or subdecurrent. Pores small
or somewhat enlarged. Structure of the hymenophoral trama boletoid,
phylloporoid or intermediate between the boletoid and phylloporoid type. Spores
of boletoid shape, elongate subfusoid, rarely fusoid-truncate, with more or less
distinet suprahilar depression. Spore surface mostly smooth, sometimes very
finely ornamented, e.g. venose, rugulose or ‘bacillate’. [Note: The adjective
‘bacillate’ was used by some authors (e.g. Heinemann, Rammeloo and Rullier
1988) for an unusual ornamentation looking as if the surface of spores was cov-
ered with rod-like bacteria (bacilli). This ornamentation is distinct only at the
level of an electron microscope]. Spore print olivaceous or olive-brown when
fresh. Stipe central, solid, with a reticulate or granulate ornamentation. Stipe sur-
face composed of a gradually fragmenting caulohymenium with fertile
caulobasidia. Lateral stipe stratum usually more or less developed at least in
young or middle-aged carpophores. Stipe trama proper consisting of hyphae more
or less parallel with the longitudinal axis of the stipe. Clamp connections none or
extremely rare in the carpophore.

Mycorrhizal with both deciduous and coniferous trees.

Delimitation: Boletus is distinguished from related genera mainly by the
following characters: (a) from Pseudoboletus by the fertile caulohymenium on the
stipe surface and by the mycorrhizal strategy, (b) from Rubinoboletus by the
elongate subfusoid shape of the spores, (¢) from Buchwaldoboletus by the non-
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lignicolous growth and (d) from Tylopilus, Porphyrellus and European species of
Chalciporus by the olivaceous tint of the spore print.

European subgenera: In the European flora the genus Boletus is repre-
sented by the subgenera Boletus and Xerocomus.

Key to Central European subgenera of the genus Boletus

la Structure of the hymenophoral trama more or less boletoid. Spores smooth......
........................................................................................................ subgenus Bolelus

Ib Structure of the hymenophoral trama phylloporoid or intermediate between
the phylloporoid and boletoid type. However, the limits between the boletoid,
phylloporoid and intermediate forms of the trama are not sharp (see the notes
under the subgenus Xerocomus). Spores smooth or finely ornamented, e.g.
venose, rugulose, bacillate ete. ......coovevceeieiccienessecennnens subgenus Xerocomus

Boletus subg. Boletus
Typus: Boletus edulis Bull.: Fr.

Characters: Pileus surface mostly a trichoderm, rarely a trichodermal pali-
sade or epithelium. The pileus cuticle changes its appearance according to
weather conditions and age of carpophores. The initially erect trichoderm often
gradually collapses. In many species the surface of trichodermal hyphae may
sometimes be partly covered with a thin layer of gelatinous matter. Tubes mostly
long, depressed around the stipe apex when mature, rarely adnate or
subdecurrent. Colour of tubes white or yellow when young, olive-yellow, yellow-
brown, yellow-green or olive-brown when mature. Pores usually small, rarely me-
dium large, mostly concolorous with tube-sides, but sometimes coloured differ-
ently, e.g. red-orange, deep red or vinaceous purple in section Luridi.
Hymenophoral trama more or less boletoid (see e.g. Lohwag and Peringer 1937:
Figs. 3, 5, 9), with a more or less distinct gelification of lateral strata. Spores
smooth, of the boletoid form, elongate subfusoid or fusoid-ellipsoid, with
suprahilar depression. Spore print olivaceous or olive-brown when fresh. Stipe
mostly rather massive, ornamented with a reticulation or small floccose granules.
Although the reticulate and non-reticulate stipe surfaces in the subgenus Boletus
have a somewhat different macroscopic appearance, from an anatomical view-
point they are nothing more than modified forms of one type of arrangement of
peripheral stipe layers. Stipe surface fertile, composed of a gradually fragmenting
caulohymenium with spore-bearing caulobasidia. Lateral stipe stratum usually
well developed under normal conditions. Almost all European species of this sub-
genus have the lateral stipe stratum boletoid, 20-100(—150) pm thick, not disrupt-
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ing, loosely arranged, rather often gelatinized, consisting of hyphae running diver-
gently or somewhat irregularly from the longitudinal stipe trama proper towards
the stipe surface (see Lohwag and Peringer 1937: Figs. 6, 7; Sutara 1989: Figs. 3, 4).
Only B. impolitus and B. depilatus have the lateral stipe stratum 150-400(—640)
pm thick, non-gelatinous, arranged almost anticlinally, disrupting into characteris-
tic fascicles of hyphae, very similar to that in Leccinum. Flesh white, dirty yellow-
ish or yellow.

Mycorrhizal both with deciduous trees (Fagales, Betulales, Salicales) and with
conifers (Pinaceae).

Delimitation: The limits between the subgenera Boletus and Xerocomus
are discussed under the latter.

Material examined: Boletus aereus Bull.: Fr. (BRNM 236110, 236125, 265773; CB 1348 etc.),
Boletus appendiculatus Schaeff. (PRM 775391; JS 2136), Boletus badius (Fr.): Fr. (JS 373, 395, 2102,
3089, 3223-25 etc.), Boletus calopus Pers.: Fr. (BRA 13.9.1988; LIT 3719/171; JS 285, 2139 etc.), Boletus
depilatus Redeuilh (PRM 647825, 717049; BRNM 265679, 265823, 265858, 265867; JS 3155 etc.), Boletus
edulis Bull.: Fr. (JS 3146, 3149-51, 4032 etc.), Boletus erythropus Pers.: Fr. (LIT 3719/173; JS 058, 282,
316 etc.), Boletus fragrans Vitt. (herb. Drescher), Boletus gentilis (Quél.) Big. et Guill. (BRNM 265460;
CB 1515; JS 2127, 4043 etc.), Boletus impolitus Fr. (PRM 682521; BRNM 265816; JS 1704, 2079-80,
2535-36 etc.), Boletus junquilleus (Quél.) Boud. (BRNM 236073, 265822; JS 3128, 4044 etc.), Boletus
legaliae Pilat et Dermek (JS 3546), Boletus luridus Schaeff.: Fr. (JS 059, 317, 2769, 4041 etc.), Boletus
moravicus Vacek (BRNM 265530-31, 265534; CB 3435-38 etc.), Boletus pinophilus Pilit et Dermek (JS
2387, 2800, 3139-40 etc.), Boletus pulverulentus Opat. (BRNM 2656815; CB 922, 1127; JS 041-42, 3463
etc.), Boletus queletii Schulzer (PRM 836121; BRNM 236086, 265835, 266120 etc.), Boletus radicans
Pers.: Fr. (JS 2785, 3144, 4035, 4037 etc.), Boletus regius Krombh. (JS 044, 3525), Boletus reticulatus
Schaeff. (JS 2395, 3129-30, 4034 etc.), Boletus rhodoxanthus (Krombh.) Kallenb. (BRNM 265697; BRA
17.9.1988; CB 1143-44, 1781 etc.), Boletus rhodopurpureus Smotlacha (BRNM 265731, 265746; CB
1145, 1779 ete.), Boletus satanas Lenz (JS 3091, 3142, 4039 etc.), Boletus subappendiculatus Dermek,
Lazebnicek et Veselsky (JS 318), Boletus torosus Fr. (JS 3552).

Notes on Boletus gentilis and the genus Pulveroboletus

Boletus gentilis was transferred by Singer (1947) to the genus Pulveroboletus
Murrill. It is, however, necessary to point out that Boletus gentilis and
Pulveroboletus ravenelii (Berk. et Curtis) Murrill (the Lype species on which
Pulveroboletus is based) have very different anatomical characters. B. gentilis
has (1) a fertile caulohymenium on the stipe, (2) a typically boletoid, gelatinous
lateral stratum of the stipe trama and (3) no veil. These and all the other anatomi-
cal features of B. gentilis are very similar to those in Boletus s. str. and therefore
this species is here treated as a member of Boletus.

In contrast to Boletus gentilis, Pulveroboletus ravenelii has (1) a universal veil,
(2) an infertile stipe surface consisting of an undifferentiated suprapellis, densely
arranged strictly parallel with the stipe axis and (3) no lateral stratum of the stipe
trama. In other words, on the stipe of P. ravenelii there is neither a caulohymenium
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nor a trichoderm nor a palisadoderm nor any other kind of an anticlinally arranged
cuticle. Such a type of the outer stipe layer is quite extraordinary from the Euro-
pean view, because it is not present in any European bolete. (Material examined:
PRM 487647, specimen of P. ravenelii from North Carolina, U.S.A.).

Pulveroboletus in a narrow sense is undoubtedly a good, well separated genus
with conspicuous distinctive features. However, Pulveroboletus in the widely ex-
tended concept adopted by Singer (1947, 1975, 1986 etc.) represents an unnatural,
very heterogeneous group of considerably different species, as was already
pointed out by some authors (e.g. Smith and Thiers 1971, Corner 1972, Pilat and
Dermek 1974, etc.).

Note on Boletus fragrans and Boletus impolitus

On the basis of study of incorrectly identified herbarium specimens, the pres-
ent author mistakenly synonymised Bolelus impolitus with Boletus fragrans in
one of his earlier papers (see Sutara 1989). In that paper, figure 2 with a drawing of
the microstructure of the stipe surface of Boletus impolitus was erroneously des-
ignated as Leccinum fragrans. Later, after examination of a correctly identified
material, the present author revised his opinion and came to the conclusion that
these boletes are two distinctly separate species, differing in several characters,
above all in the anatomy of peripheral stipe layers. Bolelus fragrans has a typic-
ally boletoid lateral stratum of the stipe trama. On the other hand, in B. impolitus
the lateral stratum of the stipe trama is much thicker and very similar to that in
Leccinum.

Boletus subg. Xerocomus (Quél.) Maubl.
Champ. Comest. et Vén. 2: [CXLV], 1927.

Typus: Boletus subtomentosus L.: Fr.

Characters: Pileus cuticle usually non-gelatinous, consisting of a tricho-
derm or trichodermal palisade. Cuticular hyphae smooth or covered with an in-
crustation (e.g. in the B. chrysenteron/pruinatus group). Tubes mostly adnate,
sometimes subdecurrent or slightly depressed around the stipe apex, yellow or
pale yellowish, rarely whitish when young, olive-yellow, yellow-green, yellow-
brown or olive-brown when mature. Pores usually medium large, concolorous
with tube-sides. Structure of the hymenophoral trama phylloporoid (see Sutara
1987a: Fig. 1) or intermediate between the phylloporoid and boletoid type;
gelification of lateral strata none or not very distinct. Spores of boletoid shape,
elongate subfusoid, fusoid-ellipsoid or fusoid-truncate, with suprahilar depres-
sion. Spore surface smooth or very finely ornamented, e.g. venose, rugulose or
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bacillate (see Heinemann, Rammeloo and Rullier 1988, Oolbekkink 1991, Klofac
and Krisai-Greilhuber 1992, Holec 1994, Engel et al. 1996, etc.). Spore print olive-
brown or olivaceous. Stipe mostly slender, covered with minute granules or dots,
less frequently also with a more or less distinct reticulation. Stipe surface com-
posed of a gradually fragmenting caulohymenium with sparsely scattered fertile
caulobasidia. Lateral stipe stratum usually non-gelatinous and rather different in
various species, sometimes well developed and loosely arranged, e.g. in the Bo-
letus subtomentosus group (see Sutara 1991: Fig. 3), but sometimes developed
only inconspicuously, e.g. in the Boletus chrysenteron/pruinatus group. Flesh
yellow or whitish. Basal mycelium whitish, dirty yellowish or yellow.

Mycorrhizal with conifers (Pinaceae) and deciduous trees (Fagales, Salicales
etc.).

Delimitation: The subgenus Xerocomus is distinguished from the genus
Rubinoboletus by the elongate spores and olivaceous spore print. Defining limits
between the subgenus Xerocomus and the genus Chalciporus is very difficult and
is discussed under the latter.

The limit between the subgenera Xerocomus and Boletus is unclear. The taxo-
nomic position of some species (e.g. B. badius, B. moravicus etc.) whose charac-
ters are in many regards transitional between these subgenera is still problematic
and uncertain. For a detailed discussion on this problem, see below.

Material examined: Boletus armeniacus Quél. (JS 0562, 2043, 2047, 2049 etc.), Boletus
chrysenteron Bull. (JS 2315, 2319-20, 2401, 2674 etc.), Boletus leguei Boud. (= Boletus spadiceus ss.
auct. plur., non orig. Fr.) (JS 1632, 1647-48, 1651, 1653 etc.), Boletus porosporus (Imler) Moreno et Bon
(JS 016, 1631, 2802, 3253, 3265 etc.), Bolelus pruinatus Fr. (JS 336, 1836, 1986, 4053 etc.), Boletus
rubellus Krombh. (JS 2321-24, 2371, 2373, 237677 etc.) Boletus subtomentosus L.: Fr. (JS 039, 1548,
2042, 2144-45, 2402 etc.).

The limit between the subgenera Xerocomus and Boletus

Singer (1945, 1951, 1962, 1975, 1986) and some other authors (e.g. Snell and
Dick 1958) treated the arrangement of the hymenophoral trama as the main cri-
terion for separating the genus Xerocomus from Boletus and defining the
subfamily Xerocomoideae Singer from Boleltoideae. Singer (1986: 757) described
the trama of the Xerocomoideae as ‘of the Phylloporus type, rarely of a structure
somewhat intermediate between the Boletus-type and Phylloporus-type
(Xerocomus, sect. Pseudoboleti, less so in sect. Moravici)'. On the other hand,
(according to Singer 1986: 765) the Boletoideae have the ‘hymenophoral trama
always of the Boletus-subtype excepting a few species of Pulveroboletus’. This
opinion, however, was not accepted by some authors (e.g. Watling 1968, Smith
and Thiers 1971, Corner 1972, Oolbekkink 1991, etc.) who pointed out that the
structure of the trama in some boletes does not conform to the classification out-
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lined by Singer. Also some results of the present author, especially those concern-
ing the species whose structure of the hymenophoral trama is intermediate
between the boletoid and phylloporoid type, are in disagreement with some data
published by Singer. This matter is very problematic and deserves a detailed
analysis.

As mentioned above, the difference between the phylloporoid and boletoid
type of the tube trama is based on the different nature of their lateral strata. The
lateral strata of these two types are different mainly in (1) gelification, (2) density
of the hyphal structure and partly, perhaps, in (3) divergence of the hyphae. The
gelification and the divergence of lateral strata are characters more or less dis-
tinct in some staining solutions (containing e.g. Congo-Red), but during micro-
scopic observations they can be, unfortunately, assessed only approximately. As
regards the density of the hyphal structure, this character can be ascertained
somewhat more precisely. The distance between the hyphae of the lateral stratum
is best seen in a transverse section of the hymenophore, in which this distance can
even be measured. Before the measuring, however, the microscopic preparations
should be prepared with particular care because a little excessive pressure on the
cover slip could cause deformation of the examined microstructures. Results of
the author’s own study of this matter, based on examination of the tube trama in
younger and middle-aged carpophores in which the hymenophoral trama is best
developed, are as follows.

The boletes of the subgenera Xerocomus and Boletus including some related
species can be classified according to the arrangement of the hymenophoral
trama roughly into three groups.

The first group is formed by the species whose arrangement of the hyme-
nophoral trama can be designated as phylloporoid (or of the phylloporoid
type). This type of the trama occurs in Phylloporus pelletieri and in the Boletus
subtomentosus group, e.g. in Boletus subtomentosus and Boletus lequei (= Boletus
spadiceus). Lateral strata in the hymenophore of these species are non-gelatinous,
with hyphae touching or almost touching each other. The distance between the
hyphae, measured in transverse sections, is only 0-2(—4) pm (see Fig. 2d).

In the second group there are boletes whose structure of the tube trama isin-
termediate between the phylloporoid and boletoid type. This
group includes e.g. species of the Boletus chrysenteron/pruinatus group (Boletus
armeniacus, Boletus chrysenteron, Boletus porosporus, Boletus pruinatus etc.). In
these species the gelification of lateral strata is relatively weak or scarcely discern-
ible. Hyphae of the lateral strata are slightly but distinctly distant from each other.
At the best developed stage the distance between the hyphae is (1-)2-4(-6) pm.

Also in Boletus rubellus and Chalciporus piperatus the structure of the trama
is intermediate between the phylloporoid and boletoid type, but in exceptional
cases it may be somewhat closer to the boletoid one. In this connection it is neces-
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sary to add that the difference between hymenophoral tramas of Boletus rubellus
on the one hand and the Boletus chrysenteron/pruinatus group on the other hand
(sometimes considered significant) is in reality very small, almost indistinct, obvi-
ously irrelevant from the viewpoint of generic taxonomy. In Pseudoboletus
parasiticus the tube trama in the full developed stage is almost boletoid, with
hyphae of the lateral strata distant 2-6(-8) pm from one another.

The arrangement of the hymenophoral trama in the third group can be desig-
nated as boletoid (or of the true boletoid type). Lateral strata in this type of the
trama are more or less gelatinized, with hyphae yet more distant from each other
than in the previous group. The distance between the hyphae is (2-)4-6(-10) pm
(Figs. 1d, 4a). The true boletoid trama is a characteristic feature of such boletes as
Buchwaldoboletus lignicola, Tylopilus felleus, most members of the subgenus
Boletus (including Boletus badius, Boletus moravicus, Boletus gentilis, Boletus
pulverulentus ete.) and many others. Paradoxically, however, it is not quite cer-
tain whether all species of the subgenus Boletus have really the true boletoid
trama because the anatomy of tubes of some typical representatives of Boletus s.
str. is not yet known in detail.

It is obvious that in the group of boletes from the subgenera Xerocomus and
Boletus a distinct hiatus between the phylloporoid and boletoid type of the
hymenophoral trama does not exist. In this group the above types of the trama
and their intermediate forms overlap one another. There is no doubt that in some
other cases the arrangement of the trama can significantly help to distinguish cer-
tain taxonomic groups, but in this case the difference in the tramal configuration
is very unclear and therefore hardly usable for a precise definition of the generic
limits. Unfortunately, neither the other characters separate Xerocomus from Bo-
letus sufficiently clearly. In view of these facts, the author of this contribution is,
after long hesitation, inclined to agree with the opinion of the mycologists who
have not accepted Xerocomus at the generic level (e.g. Pouzar 1966, 1975, Watling
1968, 1970, 2002, Smith and Thiers 1971, Corner 1972, Grund and Harrison 1976,
Arpin and Kiihner 1977, Oolbekkink 1991, Hlavacek 2000, Kirk et al. 2001, etc.).
Nevertheless, it seems that the taxonomic status of Xerocomus is a problem
which is not yet fully solved. It is to be hoped that further research into the dis-
cussed taxonomic groups will bring new results which will shed new light on the
matter.

Note on Boletus badius and Boletus moravicus

Boletus badius (= Xerocomus badius) and Bolelus moravicus (= Xerocomus
moravicus) have (1) the true boletoid hymenophoral trama and, according to
some authors, (2) their spores are smooth under an electron microscope, see e.g.
Pegler and Young (1981: Fig. 59) and Oolbekkink (1991: Figs. 1, 2, 32). For a photo-
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graph of the microstructure of the hymenophoral trama of B. badius, see
Ladurner and Simonini (2003: Fig. 95). The boletoid hymenophoral trama, the
smooth spores and some further characters of these species (e.g. the gelatinous
pileus cuticle of B. badius in wet weather) correspond to Boletus s. str. rather
than to the Xerocomus group. Accordingly, the species B. badius and B.
moravicus are placed into the subgenus Boletus in this contribution.

Notes onthe subgenus Xerocomus and the genus Boletellus

Under a light microscope the longitudinally striate surface of spores in several
species of the subgenus Xerocomus is sometimes seemingly similar to the spore or-
namentation in the genus Boletellus. On the basis of this seeming similarity, some
typical representatives of the Xerocomus group (Boletus pruinatus, Boletus zelleri
Murrill and some others) were transferred to the genus Boletellus. This brought cer-
tain obscurities to the delimitation of these taxonomic groups. However, investiga-
tions of some authors, e.g. Pegler and Young (1981) and Heinemann, Rammeloo and
Rullier (1988), showed that under an electron microscope the ultrastructure of the
spore surface in these two boletaceous groups is qualitatively different.

According to Pegler and Young (1981: 112) the spores of the genus Boletellus
are ‘characterized by a prominent, longitudinally costate ornamentation... The

[costate] eusporium is overlain by a persistent membranous or mucilaginous
myxosporium which fragments between the costae as the spore expands’.

On the other hand, the striate spores of the Xerocomus group are ornamented
with a very fine, venose ornamentation which is eusporial, without a myxosporium.

Tylopilus P. Karst.
Rev. Mycol. 3: 16, 1881.

Syn.: Rhodoporus Quél. ex Bataille, Les Bolets: 11, 1908.
Typus: Boletus felleus Bull.: Fr. [= Tylopilus felleus (Bull.: Fr.) P. Karst.]

Characters: Pileus cuticle a trichoderm which often more or less collapses
with age. Tubes depressed around the stipe apex when mature, at first white, then
pale pinkish, finally pinkish brown or light brown. Pores small, concolorous with
tube-sides. Hymenophoral trama boletoid (see Lohwag and Peringer 1937: Fig. 8).
Spores smooth, of boletoid shape, elongate fusoid or fusoid-ellipsoid, with
suprahilar depression. Spore print pinkish brown or light brown. Stipe of the only
European species of this genus (7' felleus) ornamented with a distinct reticula-
tion. Stipe surface composed of a gradually fragmenting caulohymenium with fer-
tile caulobasidia. Lateral stipe stratum loosely arranged, well developed under
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normal conditions. Flesh white or whitish. Basal tomentum white or dirty whitish.
Clamp connections absent in the carpophore.

Forms mycorrhizal associations with both conifers and deciduous trees.

Delimitation: The anatomical structure of carpophores of Tylopilus
Selleus (the type species of Tylopilus) is in essence the same as in true Boletus
species. As regards European species, the only distinction between Tylopilus and
Boletus is the different colour of their spores. The spore print is pinkish brown or
light brown in the former genus and olivaceaous brown in the latter. However, ac-
cording to some authors, this difference is not sufficiently distinct in extra-Euro-
pean boletes. For example, Corner (1972: 13) pointed out that Malaysian species
placed by this author in the subgenus Tylopilus have a wide spectrum of spore-
colour from pink or vinaceous brown, through cinnamon-ochraceous to
olivaceous cinnamon. Corner further stated, ‘In view of this spectrum, I can see
no reason to single out the olive brown of Boletus as a generic character and
I treat Tylopilus as a subgenus of Boletus, possibly a mixture of several specific
alliances which cut across the formal classification. Tylopilus cannot be defined
on spore-colour’.

The position of Tylopilus as an independent genus is questionable also in view
of the fact that some genera, e.g. Suillus and Leccinum, comprise species both
with and without olivaceous tints of spores. This can be probably stated also
about Chalciporus. According to Baroni and Both (1991), Boletus piperatoides
Smith et Thiers, a North American bolete with a dark smoky olive spore print, be-
longs to the genus Chalciporus, whose species (including Chalciporus piperatus)
have their spores cinnamon-brown or ferrugineous brown, without a discernible
olivaceous tint. These authors have expressed the following opinion on the
olivaceous and non-olivaceous colour of spores, ‘... we have found an interesting
phenomenon concerning this feature for the species pair of C. piperatoides and
C. piperatus which suggests that spore deposit color should be afforded less em-
phasis taxonomically at the generic level’.

In the light of the above-mentioned arguments, the position of Tylopilus as an
independent genus seems to be very uncertain. The limits between the genera
Tylopilus and Porphyrellus are discussed below, see the notes on the latter.

Material examined: Tylopilus felleus (Bull.: Fr.) P. Karst. and its varieties (JS 1809, 2423,
2569, 4030, 4046 etc.).

Porphyrellus Gilbert
Les Bolets: 99, 1931.

Syn.: Phaeoporus Bataille, Les Bolets: 11, 1908, non J. Schrot. 1888.

Typus: Boletus porphyrosporus Fr. = Porphyrellus porphyrosporus (Fr.) Gilbert]
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Characters: Pileus cuticle dry, non-gelatinous, composed of a trichoderm
which sometimes partly collapses. Tubes grey or greyish cream when young, grey-
brown or brown, depressed around the stipe apex when mature. Pores medium-
sized, almost concolorous with tube-sides. Structure of the hymenophoral trama
mostly intermediate between the phylloporoid and boletoid type, very rarely
somewhat nearer to the boletoid one, but always less gelatinized than the true
boletoid trama. Spores smooth, of boletoid shape, elongate subfusoid or fusoid-el-
lipsoid, with suprahilar depression. Spore print reddish brown or chocolate-
brown. Stipe covered by very fine granules consisting of small fragments of
a caulohymenium with very sparsely scattered spore-bearing caulobasidia. In the
only European species of this genus (P. porphyrosporus) a lateral stipe stratum
occurs very rarely and, if present, forms merely a considerably reduced, very thin
layer distinguishable from the stipe trama proper with difficulty. Flesh at first
white or whitish, finally pale greyish, slightly brownish or dirty cream-coloured in
some parts. Basal tomentum white or dirty whitish. No clamp connections found
in the carpophore.

Mycorrhizal with conifers and Fagales (see Singer 1981).

Delimitation: The delimitation of Porphyrellus from Tylopilus (which is
closely related) is very difficult. From the European view it seems that there is
a certain hiatus between these two genera. Porphyrellus porphyrosporus is dif-
ferent from Tylopilus felleus in the darker, reddish or chocolate-brown spore
print. But from a world-wide view the position of Porphyrellus as a separated ge-
nus is controversial. When North American, New Zealand or Malaysian species
are examined, the genera Porphyrellus and Tylopilus merge into one another, as
was pointed out by some authors, e.g. McNabb (1967), Smith and Thiers (1968)
and Corner (1972). For this reason, Porphyrellus has been reduced to the level of
subgenus within Tylopilus, e.g. by Smith and Thiers (1968, 1971) and Grund and
Harrison (1976). Sometimes also both these genera have been included as
infrageneric taxa in Boletus s. lato (see Corner 1972, Arpin and Kiihner 1977, etc.).

However, in the discussion about Tylopilus and Porphyrellus it should not be
overlooked that the type species of these genera are distinguished not only by the
colour of their spores but also by some other characters. As regards the anatomical
structure, Tylopilus felleus is much more different from Porphyrellus porphyro-
sporus than from most representatives of Boletus s. str. (including Boletus edulis,
the type species of Boletus). In Porphyrellus porphyrosporus the lateral stipe
stratum is very poorly developed and occurs very rarely, only under extraordi-
narily optimal conditions, whereas in Tylopilus felleus this layer is usually well de-
veloped under normal circumstances. The type species of Porphyrellus and
Tylopilus have also somewhat different arrangements of the hymenophoral
trama. In Porphyrellus porphyrosporus the lateral strata of the tube trama are
less gelatinized than in Tylopilus felleus. Unfortunately, it is not known whether
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these differences are also distinctly developed in the other, extra-European spe-
cies of Porphyrellus and Tylopilus. Moreover, it is not quite certain whether these
differences (which are not very sharp) could play a sufficiently significant role in
the delimitation of these genera. This matter necessitates further study.

Material examined: Porphyrellus porphyrosporus (Fr.) Gilb. (= Porphyrellus pseudoscaber
Singer nom. inval.) (JS 268, 3252, 3424, 4028 etc.).

Buchwaldoboletus Pilat
Friesia 9: 217, 1969.

Typus: Boletus lignicola Kallenb. [= Buchwaldoboletus lignicola (Kallenb.) Pilat]

Characters: Pileus cuticle a trichoderm which gradually more or less col-
lapses. Tubes relatively short, yellow or yellow-cinnamon, decurrent in young and
maturing carpophores and subdecurrent or adnate at maturity. Pores concolorous
with tube-sides, often unequal in size, both small and large on one carpophore.
Hymenophoral trama boletoid, with distinctly gelatinized lateral strata. Spores
smooth, elongate subfusoid or fusoid-ellipsoid, some with suprahilar depression.
Spore print olivaceous or olive-brown when fresh, sometimes medium brown and
without an olivaceous tint after long preservation. Stipe central or somewhat ec-
centric, covered by a gradually fragmenting caulohymenium with fertile
caulobasidia. Lateral stipe stratum boletoid, loosely arranged, rather often
gelatinized, well developed under normal conditions. Flesh more or less yellow,
sometimes partly whitish. Clamp connections absent in the carpophore.

Species lignicolous, growing on decayed coniferous wood.

Delimitation: Buchwaldoboletus is very closely related to Boletus, from
which it differs in the lignicolous growth. Macromorphologically, Buchwaldoboletus
is also distinguished from Boletus s. str. by shorter tubes decurrent on the stipe for
a relatively long time, sometimes until maturity. But the anatomical structure of
Buchwaldoboletus lignicola (the type species of Buchwaldoboletus) is essentially
the same as in true Boletus species.

Buchwaldoboletus lignicola is one of the species which have been sometimes
placed in the genus Pulveroboletus s. lato. In the author’s opinion, however, this
bolete can hardly be considered congeneric with Pulveroboletus ravenelii (the
type species of Pulveroboletus), which has very different anatomical features
(compare the characters of P. ravenelii mentioned above in the note on Boletus
gentilis and Pulveroboletus). In the genus Pulveroboletus, the species
Buchwaldoboletus lignicola would be a heterogeneous element.

Material examined: Buchwaldoboletus lignicola (Kallenb.) Pilat (BRNM 235934; CB
3375-77; JS 3141 etc.).




CZECH MYCOL. 57(1-2): 1-50, 2005

Chalciporus Bataille
Les Bolets: 19, 1908.

Typus: Boletus piperatus Bull.: Fr. [= Chalciporus piperatus (Bull.: Fr.) Singer]

Characters: Carpophores small and slender. Pileus cuticle a trichoderm
which rather often somewhat gelatinizes and more or less collapses with age.
Tubes adnate, cinnamon, ferrugineous, reddish brown or vivid yellow. Pores me-
dium to large, cinnamon, ferrugineous, raspberry-red, vinaceous red or vivid yel-
low. Structure of the hymenophoral trama usually intermediate between the
boletoid and phylloporoid type, exceptionally somewhat nearer to the boletoid
one, but always less gelatinized than the true boletoid trama. Spores smooth, of
boletoid shape, elongate subfusoid or fusoid-ellipsoid, with suprahilar depression.
Spore print of European species of this genus cinnamon-brown or ferrugineous
brown. Stipe slender, covered by very fine granules consisting of small fragments
of a caulohymenium with sparsely scattered fertile caulobasidia. Lateral stipe
stratum occurs very rarely and, if present, forms a very thin, almost indistinct,
non-gelatinous layer. Flesh pale cream-coloured, sometimes with a slight
ferrugineous shade in the pileus, vivid yellow in the stipe. Basal mycelium yellow.
Clamp connections none or extremely rare in the carpophore.

Mycorrhizal with conifers (Pinaceae) and deciduous trees (Fagales, Betulales).

Delimitation: Asregards the anatomical structure of the carpophores (in-
cluding the arrangement of the hymenophoral trama and peripheral stipe layers),
Chalciporus is very similar to Rubinoboletus and some xerocomoid boletes,
Nevertheless, Rubinoboletus is easily recognized by its short spores and the
xerocomoid boletes are distinguished from European species of Chalciporus by
their olivaceous spore print. However, a problem emerged when Baroni and Both
(1991) proposed the transferrence of Boletus piperatoides to the genus
Chalciporus, although the spore print of this species is olivaceous. As mentioned
in the notes under Tylopilus, it seems that the taxonomic value of the olivaceous
or non-olivaceous spore tint as a generic diagnostic character in Boletaceae is
rather doubtful.

A character which was, until recently, considered rather important for defining
the limits between Chalciporus and Boletus (incl. Xerocomus) was the never yel-
low coloration of the hymenophore in Chalciporus (cf. Singer 1986). This charac-
ter, however, lost its diagnostic meaning for the delimitation of this taxonomic
group when Chalciporus hypochryseus was found, because this true Chalciporus
species (closely related to Chalciporus piperatus) has a yellow hymenophore
similar in colour to the tubes of many members of Boletus (incl. Xerocomus); see
Sutara (1992b).

In view of the difficulties with generic delimitation, the position of
Chalciporus at the generic level appears to be questionable.

38




SUTARA J.: CENTRAL EUROPEAN GENERA OF THE BOLETACEAE AND SUILLACEAE

Material examined: Chaleiporus hypochryseus (Sutara) Courtecuisse (JS 2016, 3451),
Chalciporus piperatus (Bull: Fr.) Singer (JS 325, 3043, 4027, 40456 etc.) and Chalciporus
pseudorubinus (Thirring) Pilat et Dermek (PRM 672811).

Rubinoboletus Pilat et Dermek
Ces. Mykol. 23: 81, 1969.

Typus: Boletus rubinus W. G. Smith [= Rubinoboletus rubinus (W. G. Smith) Pilat
et Dermek]

Characters: Pileus cuticle a trichoderm which often more or less collapses.
Tubes adnate or subdecurrent. Pores medium large. Structure of the hymeno-
phoral trama probably intermediate between the boletoid and phylloporoid type.
However, the arrangement of the trama needs further examination on more
numerous material. Spores smooth, shortly ellipsoid, some with an adaxial
applanation. Spore print light brown or (according to Skala 2003) pinkish brown.
Stipe central, solid, composed of a longitudinally arranged trama. The only Euro-
pean species of this genus (R. rubinus) has a large part of the stipe covered by
a fragmenting caulohymenium with very sparsely scattered fertile caulobasidia.
Lateral stipe stratum occurs very rarely and, if present, forms merely a very thin
layer distinguishable from the stipe trama proper with difficulty. Basal mycelium
yellow. Clamp connections absent in the carpophore.

Mycorrhizal assotiations with Quercus and possibly with some other trees.

Delimitation: Rubinoboletus rubinus (the type species and the only Euro-
pean representative of Rubinoboletus) has essentially the same anatomical struc-
ture of the carpophores as Chalciporus and some xerocomoid boletes, from
which it differs in the shortly ellipsoid spores. The xerocomoid boletes, moreover,
differ in the olive-brown or olivaceous spore print.

Boletus rubinus was placed in Suillus (see e.g. Singer 1951, 1965), Xerocomus
(Pilat 1952) and Chalciporus (Singer 1973, 1975, 1986, Pegler and Young 1981,
Moser 1983, Alessio 1985, Lannoy and Estades 2001, etc.), but in these genera
(whose common feature is the fact that all their species have a uniform, elongate
boletoid shape of spores) it was in an isolated position. Therefore the separation
of this species to an independent genus, Rubinoboletus, seems to be a fairly ac-
ceptable solution (Pilat and Dermek 1969). Nevertheless, the independent generic
status of Rubinoboletus is still controversial. Many authors (e.g. Corner 1972,
Singer 1986) have not considered the shorter spore shape as a character im-
portant at the generic level. This matter will undoubtedly require further study
above all from the world-wide view.

R. rubinus (or Rubinoboletus) has not been generally considered closely re-
lated to Gyrodon or Gyroporus. Despite this fact, several African boletes (some
of them originally described as Gyroporus species) have been placed by
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Heinemann and Rammeloo (1983) in the genus Rubinoboletus and simultaneously
in the family Gyrodontaceae. Recently Kirk et al. (2001) have included
Rubinoboletus in the Gyroporaceae. 1t is, of course, questionable whether the
placement of this genus in the Gyroporaceae (or Gyrodonlaceae) is sufficiently
justified. The author of this contribution had not yet an opportunity to examine
the African boletes placed in Rubinoboletus and therefore he cannot express an
opinion on the generic position of these species. It is, however, necessary to point
out that R. rubinus (the type species on which the genus Rubinoboletus is based)
has the only character reminiscent of the Gyroporaceae (or Gyrodontaceae), viz.
the shortly ellipsoid shape of the spores. Almost all the other features of this spe-
cies, e.g. the nearly xerocomoid appearance of the carpophores, the clampless
hyphae, the fertile caulohymenium, the anatomical arrangement of peripheral
stipe layers, the less gelatinized hymenophoral trama, the colour of spores etc.,
are very different from the characters of the Gyroporaceae (or Gyrodontaceae).

Material examined: Rubinoboletus rubinus (W. G. Smith) Pilat et Dermek (PRM 532362,
603926; LIT 15.8.2002; JS 4048).

Pseudoboletus Sutara
Ces. Mykol. 45: 2, 1991.

Typus: Boletus parasiticus Bull: Fr. [= Pseudoboletus parasiticus (Bull.: Fr.)
Sutaral

Characters: Pileus cuticle a trichoderm which partly collapses with age.
Gelification of the trichodermal hyphae not found. Tubes adnate or subdecurrent.
Pores medium large. Hymenophoral trama in a well developed stage almost
boletoid. Spores of boletoid shape, elongate fusoid-cylindric, with a shallow
suprahilar depression. In the only European species of this genus (P. parasilicus)
the spore surface has an unusual pitted ornamentation under an electron micro-
scope (see Oolbekkink 1991, Holec 1994). Spore print olive-brown. Stipe solid, at-
tached with its basal part to the carpophore of the host. Stipe surface infertile,
composed of a filamentous trichoderm (see Fig. 4b and Sutara 1991: Figs. 1, 2).
Caulobasidia absent. Stipe trama consisting of longitudinally arranged hyphae.
Lateral stipe stratum never present. No clamp connections found in the carpo-
phore.

Growing on carpophores of gasteromycetes (Scleroderma or Astraeus). The
parasitism of Pseudoboletus parasiticus was thoroughly studied and described
by Kavina (1935: Figs. 4, 6 and Plate 1).

Delimitation: Pseudoboletus (which is macroscopically most similar to
xerocomoid boletes, particularly the Boletus subtomentosus group) is well distin-
guished from all European Boletaceae by (1) the infertile stipe surface without
caulobasidia and (2) the growth on gasteromycetes.
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A further character distinguishing Pseudoboletus from almost all the other Eu-
ropean Boletaceae (including the xerocomoid boletes) is the absence of a lateral
stipe stratum.

Between Pseudoboletus parasiticus (the type species of Pseudoboletus) and
the Boletus subtomentosus group, there is also a visible difference in the arrange-
ment of the hymenophoral trama. In Pseudoboletus parasiticus the trama is al-
most boletoid, with distinctly gelatinized lateral strata, whereas in the Bolelus
subtomentosus group the trama is phylloporoid, with lateral strata non-gelatin-
ous. The tramal structure in Pseudoboletus parasiticus is even more similar to the
true boletoid type than the tube trama in the Boletus chrysenteron/pruinatus
group.

Results of ontogenetic investigations indicate that between Pseudoboletus
parasiticus and the xerocomoid boletes there is, moreover, a significant differ-
ence in the development of the carpophores. According to Reijnders (1963), the
development in Boletus parasiticus (= Pseudoboletus parasiticus) is
hypovelangiocarpous (paravelangiocarpous) while in Boletus subtomentosus (=
Xerocomus subtomentosus) and DBoletus zelleri (= Xerocomus zelleri) is
gymnocarpous. The gymnocarpous development was observed also in other
boletes which have been often treated as Xerocomus species, e.g. Bolelus badius,
Boletus illudens Peck (see Pantidou 1964), Boletus armeniacus, Boletus
porosporus and other members of the Boletus chrysenteron group (Watling 1985).
According to Singer (1981: 270), in Xerocomus, excepting the members of the sec-
tion Parasitici (i.e. Xerocomus parasiticus and, perhaps, Xerocomus astraeicola
Imazeki), most or all of the other species are gymnocarpous.

According to the present knowledge, we can suppose that the hypo-(para)-
velangiocarpous and pileostipitocarpous development of P. parasilicus is a very
rare phenomenon in the Boleloideae. In Boletus s. str. (see Reijnders in Singer
1986: 29) and its satellites, i.e. the genera Tylopilus (Singer 1986), Buchwaldo-
boletus (Pantidou 1961, 1962), Chalciporus (McLaughlin 1964, 1970), probably
also Porphyrellus (Singer 1986) and Rubinoboletus, there occurs the same (i.e.
gymnocarpous and probably stipitocarpous) type of development as in the
xerocomoid boletes. In other genera of the Boletoideae the following types of de-
velopment have been ascertained: pilangiocarpous and stipitocarpous in
Leccinum (Watling 1985), angiocarpous in Boletellus (Singer 1986) and meta-
velangiocarpous in some species of Pulveroboletus (Singer 1986).

The above data suggest that certain taxonomic groups of boletes possess a cer-
tain, genetically determined type of development. In the Boletoideae the
carpophore development, as a rule, reflects relationships between genera (or
groups of genera) and more or less corresponds with the anatomical structure of
the carpophores. For example, the genera Boletus (including Xerocomus),
Tylopilus, Chalciporus, Buchwaldoboletus and probably Porphyrellus, which

41




CZECH MYCOL. 57(1-2): 1-50, 2005

have a more or less similar anatomical structure, have also a similar (i.c.
gymnocarpous) type of development. On the other hand, in the genera which are
well distinguished from the other taxonomic groups by their anatomical charac-
ters (e.g. Pseudoboletus, Boletellus and Pulveroboletus) the development is differ-
ent from that in the other boletaceous genera.

In the case of Pseudoboletus parasiticus and the xerocomoid species, the dif-
ferent carpophore development has obviously a connection with the different
anatomy and the fertility (or infertility) of the stipe surface. In the primordium of
P. parasiticus the infertile stipe cuticle, i.e. the trichoderm on the stipe, differenti-
ates simultaneously with the trichoderm on the pileus (JS 2307, 2342) whereas in
the primordium of the xerocomoid species the fertile stipe surface, i.e. the
caulohymenium, is formed together with the hymenium of the hymenophore
(Watling 1985: Fig. 1).

Note: Singer (1986) mentioned that the hypo-(para)-velangiocarpous
carpophore development occurs probably also in Xerocomus radicicola Singer et
Araujo, a tropical species placed by Singer in section Brasilienses of Xerocomus.
It seems, however, that some characters of X. radicicola which could be im-
portant from a taxonomic viewpoint (e.g. the anatomical structure of the stipe
surface) are still unknown or known only insufficiently. For this reason, the
generic position of this species appears rather unclear.

Pseudoboletus parasiticus is, moreover, distinguished from the other Euro-
pean boletes (including species of Bolelus, subg. Xerocomus) by the pitted orna-
mentation of the spores (see Oolbekkink 1991, Holec 1994). It is not known
whether this spore ornamentation occurs also in the extra-European
Pseudoboletus astraeicola (= Xerocomus astraeicola).

European material examined: Pseudobolelus parasiticus (Bull.: Fr.) Sutara, (CB 2310; JS
2088-92, 2106, 2108-09, 2342, 3115, 324344 etc.).

New combination

A Japanese species of the genus Pseudoboletus, which has also an infertile
stipe cuticle consisting of a trichoderm and grows on carpophores of Astracus
hygrometricus (Pers.) Morgan, is:

Pseudoboletus astraeicola (Imazeki) Sutara comb. nov.

— Basionym: Xerocomus astereicola Imazeki, Mycol. J. Nagaoa Inst. 2: 35, 1952,

- Material examined: TFM-M-D 972, Tokyo Univ. Forest, Chiba, Japan, 20. Aug.
1992, H. Neda.
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Phylloporus Quél.
F1. Mycol. Fr.: 409, 1888.

Typus: Agaricus pelletieri Lév. [= Phylloporus pelletieri (Lév.) Quélet]

Characters: Pileus cuticle dry, subtomentose, consisting of a trichoderm.
Hymenophore lamellate, with numerous anastomoses. Lamellae decurrent.
Hymenophoral trama phylloporoid (Figs. 2¢, 2d). Spores elongate subfusoid or
fusoid-ellipsoid, with suprahilar depression. Spore surface bacillate (e.g. in
P. pelletieri) or, in some extra-European species, slightly rugulose or smooth (see
Heinemann, Rammeloo and Rullier 1988). Spore print brown-olivaceous. Stipe
solid, composed of longitudinally arranged trama. The only European species of
this genus (P. pelletieri) has a large part of the stipe covered by a fragmenting
caulohymenium with very sparsely scattered fertile caulobasidia. Lateral stipe
stratum not found. Clamp connections absent in the carpophore.

Mycorrhizal with various trees (Singer 1981).

Delimitation: Among the Boletaceae, the genus Phylloporus is easily re-
cognized by its lamellate hymenophore. Phylloporus is moreover distinguished
from almost all the other Boletaceae by the phylloporoid hymenophoral trama.
The species which have also the phylloporoid hymenophoral trama, viz. the
closely related boletes from the B. subtomentosus group, differ from Phylloporus
in the tendency to form a well developed, loosely arranged lateral stratum of the

stipe trama (see Sutara 1991: Fig. 3). In the type species of Phylloporus no dis-
tinctly developed lateral stratum of the stipe trama was ascertained by the present
author (Fig. 2f). Nevertheless, this question will require further examination. It is
not known whether the lateral stipe stratum is absent also in the other, extra-Euro-
pean species of Phylloporus.

Material examined: Phylloporus pelletieri (Lév.) Quélet (= Phylloporus rhodoxanthus
(Schw.) Bres. subsp. europaeus Singer], (CB 448; HK 292/81; JS 281, 2722, 3251 etc.).

Leccinum S. F. Gray
Nat. Arrang. Br. Pl 1: 646, 1821.

Syn.: Krombholzia P. Karst., Rev. Mycol. 3: 17, 1881 (non Rupr. ex Fourn. 1876). —
Trachypus Bataille, Les Bolets: 12, 1908 (non Reinw. et Hornsch. 1829). -
Krombholziella R. Maire, Publ. Inst. Bot. Barcelona 3: 41, 1937.

Typus: Boletus auwrantiacus Bull. [= Leccinum awrantiacum (Bull.) S. F. Gray]

Characters: Pileus cuticle mostly a trichoderm with more or less filament-
ous hyphae, less frequently an epithelium consisting of hyphal chains of broad
and short cells. In wet weather the surface of trichodermal hyphae may be slightly
gelatinized. In section Leccinum the cuticle of the pileus margin overlaps beyond
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the tubes as an sterile, appendiculate membrane. Tubes long, depressed around
the stipe apex when mature. Pores small, roundish. Hymenophoral trama boletoid
(Fig. 4a). Spores smooth, of boletoid shape, elongate subfusoid or subeylindric,
with suprahilar depression. Spore print of various brown shades, mostly medium
brown or umber brown, less frequently olivaceous brown. Stipe central, solid,
slender and more elongated than in the other European boletes. Caulohymenium
with fertile caulobasidia present on a substantial part of the stipe. Lateral stipe
stratum conspicuously developed, at first forming a continuous layer (Sutara
1989: Fig. 1), but soon disrupting with growth of the stipe into characteristic, al-
most anticlinally arranged fascicles of non-gelatinous hyphae ending in fragments
of the caulohymenium. These hyphal fascicles form a typical scabrous ornamen-
tation of the stipe. Species of sections Leccinum and Scabra have the lateral stipe
stratum (200-)300-1000(=2000) pm thick, with a relatively dense and rather regu-
lar arrangement of hyphae within the fascicles. Species of section Luteoscabra
have this layer thinner (150-320 pm) and the arrangement of hyphae within the
fascicles somewhat looser and less regular. The stipe trama proper composed of
hyphae densely arranged in a longitudinal way, parallel with the stipe axis. Clamp
connections none or extremely rare in the carpophore.

Forming mycorrhizal associations with both deciduous and coniferous trees.

Delimitation: Singer (1975, 1986) accepted a wider concept of the genus
Leccinum, in which he placed such species as Leccinum chromapes (Frost)
Singer (= Boletus chromapes Frost), Leccinum eximium (Peck) Singer (= Bo-
letus eximius Peck), Leccinum subglabripes (Peck) Singer (= Boletus sub-
glabripes Peck) and Leccinum rubropunctum (Peck) Singer (= Boletus rubro-
punctus Peck). In the notes on the delimitation of this genus, Singer (1986: 787)
stated, ‘...the scabrosities of the stipe, the anatomy of these scabrosities and the
general habit of Leccinum have served as a unifying character’.

Smith and Thiers (1968, 1971) had a somewhat different opinion on the cir-
cumscription of Leccinum. In the taxonomic arrangement of these authors Bo-
letus chromapes and Boletus eximius arve placed in Tylopilus whereas Boletus
subglabripes and Boletus rubropunctus are left in Boletus. According to Smith
and Thiers (1968: 946), ‘...the most important character of Leccinum is the dark-
ening in color of the stipe ornamentation or its being dark from the beginning’.
This diagnostic character was previously mentioned by Smith, Thiers and Watling
in their contributions to Leccinum (1966, 1967). The dark or darkening stipe orna-
mentation is a character which possibly helped to solve the problem with the con-
troversial generic position of the above-mentioned species but its application in
practice is not always clear. The process of darkening of the stipe scabrosities de-
pends on many factors (not only on the mode of creation of colour pigments, but
also on changes caused by oxidation, on moisture, light conditions and some
other circumstances). Therefore some carpophores of Leccinum species which
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are found in the field do not conform to the schematic classification based on the
darkening or not darkening stipe ornamentation. For example, in some forms of
such typical species of this genus as Leccinum niveum (Fr.) Rauschert [=
Leccinum. holopus (Rostk.) Watling] and Leccinum rotundifoliae (Singer) Smith,
Thiers et Watling the stipe scabrosities are whitish when young and persistently
pale coloured until maturity. On the other hand, the stipe scabrosities of some
species which are mostly considered as members of Boletus, e.g. Boletus
impolitus, may distinctly darken under certain conditions.

In one of his contributions, the author (Sutara 1989) attempted to analyse the
differences in anatomical arrangement of the stipe surface between Leccinum
and the other boletes in detail. A by-product of this effort was the finding that
Boletus depilatus and Boletus impolitus (erroneously merged with Boletus
fragrans by the author) have peripheral stipe layers very similar to those in
Leccinum. On the basis of the similarity of anatomical characters, these two spe-
cies were treated by the author as members of the genus Leccinum.

Many new important data have been published by Binder and Besl (2000) in
their molecular analysis concerning Leccinum and allied boletes. According to
the conclusions presented in this work, the recent concepts of the genus
Leccinum are too wide and the species Boletus chromapes, B. eximius, B.
subglabripes, B. rubropunctus, B. impolitus, B. depilatus and some others
should be excluded from Leccinum.

Material examined: Leccinum aurantiacum (Bull) S. F. Gray |= Leccinum quercinum
(Pilat) Green et Watling] (CB 1616; JS 056, 1585, 184245 etc.), Leccinum duriusculum (Schulzer)
Singer (PRM 566842, 663764; JS 169, 2614, 2794 etc.), Leccinum griseum (Quél.) Singer sensu orig.
Quélet (= Leccinum variicolor Watling) (JS 460, 1851-55, 2657, 3011 etc.), Leccinum luteoporum
(Bouchinot ap. Barbier) Sutara (PRM 648066-67; LIT 3776/565; JS 152 etc.), Leccinum niveum (Fr.)
Rauschert [= Leccinum holopus (Rostk.) Watling] (JS 2317, 2564, 2661, 3007 etc.), Leccinum piceinum
Pilat et Dermek (CB 1061, 2509; JS 525, 2137 etc.), Leccinum pseudoscabrum (Kallenb.) Sutara [=
Leccinum carpini (R. Schulz) Moser] (PRM 520436, 520745; BRA-Fabry 95/965; JS 360 etc.), Leccinum
roseotinctum Watling (JS 055, 171), Leccinum rotundifoliae (Singer) Smith, Thiers et Watling (PRM
518250, collection from Finland), Leccinum rufum (Schaeff.) Kreisel (= Leccinum aurantiacum
sensu auct. plur,, non orig. Bulliard) (JS 235, 431, 1863, 2025, 3014 etc.), Leccinum versipelle (Fr. sensu
Smotlacha) Snell (= Leccinum testaceoscabrum Singer nom. inval.) (JS 532, 1679, 1905-07, 2160 etc.),
Leccinum scabrum (Bull.: Fr.) S. F. Gray (JS 1579, 2029, 2544, 3023 etc.).

Subfamily Strobilomycetoideae (Gilbert) Watling
Brit. Fung. Fl. Agar. and Bol. 1: 101, 1970.

Type genus: Strobilomyces Berk.

Characters: Universal veil present. Hymenophore tubular. Spores subglobose,
subovoid or shortly ellipsoid, conspicuously ornamented. Spore print very dark, almost
black, brown-black or purplish black. Clamp connections none or very rare.
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Delimitation: The differences between the Strobilomycetoideae and the
Boletoideae are obvious from the delimitation of the genus Strobilomyces.
European genus: Strobilomyces.

Strobilomyces Berk.
Hookers Journ. Bot. Kew Gard. Misc. 3: 78, 1851.

Syn.: Eriocorys Quél., Enchir. Fung.: 163, 1886.
Typus: Boletus strobilaceus Scop.: Fr. [= Strobilomyces strobilaceus (Scop.: Fr.) Berk.]

Characters: Carpophores covered with a true universal veil which disrupts
into fragments remaining as floccose-woolly scales on pileus and stipe. Tubes
adnate. Pores enlarged, angular. Structure of the hymenophoral trama usually in-
termediate between the boletoid and phylloporoid type, with a weak or scarcely
distinct gelification of lateral strata. Basidia (at least in S. strobilaceus) relatively
large and somewhat inflated. Spores subglobose, subovoid or shortly ellipsoid,
conspicuously reticulate, with smooth suprahilar plage or, in some extra-Euro-
pean species, verrucose or echinate (see Perreau-Bertrand 1961, Corner 1972
Pegler and Young 1981, etc.). Spore print almost black when fresh, brown-black or
purplish black when dried. Stipe central, solid. The only European species of this
genus (8. strobilaceus) has a fertile caulohymenium on a large part of the stipe.
Caulobasidia produce the same spores as the basidia in the hymenophore. Lateral
stipe stratum occurs rather rarely, only under sufficiently favourable conditions.
Stipe trama proper dense, longitudinally arranged. Clamp connections none or ex-
tremely rare in the carpophore.

Probably mycorrhizal, growing under various trees.

Delimitation: Strobilomyces is one of the best characterized boletaceous
genera. Typical characters of this genus are above all (1) the universal veil, (2) the
conspicuous shape and ornamentation of the spores and (3) the very dark, almost
black spore print.

Material examined: Strobilomyces strobilaceus (Scop.. Fr.) Berk. [= Strobilomyces
floccopus (Vahl.: Fr. ) P. Karst.] (JS 035-36, 3420 etc.).
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Jindrich O. and Antonin V. (2005): Clavulinopsis umbrinella (Basidiomycetes,
Clavariaceae), the first record in the Czech Republic. — Czech Mycol. 57: 51-55.

A find of Clavulinopsis umbrinella (Sacc.) Comer (= C. cinereoides (G.F. Atk.) Comner;
Basidiomycetes, Clavariaceae) from the Bilé Karpaty Protected Landscape Area near the Czech-
Slovakian border is published. It represents the first record in the Czech Republic. A detailed descrip-
tion is given and differences from similar species are discussed.

Key words: Basidiomycetes, Clanulinopsis, Czech Republic, Moravia, White Carpathian Mts.

Jindrich O. a Antonin V. (2005): Clavulinopsis umbrinella (Basidiomycetes, Cla-
variaceae), prvni nalez v Ceské republice. — Czech Mycol. 57: 51-55.

Druh Clavulinopsis umbrinella (Sacc.) Corner (= C, cinereoides (G.F. Atk.) Corner; Basidiomyce-
tes, Clavariaceae) byl nalezen v CHKO Bilé Karpaty pobliz Cesko-Slovenské hranice. Jedn4 se o prvni
nalez v Ceské republice. Jsou diskutovéany rozdily oproti podobnym a piibuzngm druhiim.

INTRODUCTION

During a mycological collecting trip to the Bilé Karpaty (White Carpathians)
Protected Landscape Area late autumn 2000, the second author found an unusual
and rather small Clavaria-like fungus distinguished by branched, white or whitish
coloured carpophores. Some features agreed with Clavaria aestivalis Romagn.,
however, having well-developed hyphal clamp connections, it belongs to the ge-
nus Clavulinopsis Overeem and represents the very rare species Clavulinopsis
umbrinella (Sacc.) Corner.

Microscopic features are described from material mounted in Melzer's re-
agent, Aniline Blue, Congo Red and about 5 % KOH. For the basidiospores the fol-
lowing factors are used: E (quotient of length and width in any one spore) and Q
(mean of E-values). Authors of fungal names are cited according to Kirk and
Ansell (1992).
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RESULI'S AND DISCUSSION

Clavulinopsis umbrinella (Sacc.) Corner
= Clavulinopsis cinereoides (G.F. Atk.) Corner

Carpophores up to 25 mm high, with cylindrical to slightly laterally com-
pressed, smooth or slightly rugulose branches, mostly branched almost from the
base, apices sometimes 3—4 times branched (bifurcate), conical, acute; white or
whitish at base, apex with ochraceous tinge to pale ochraceous coloured, becom-
ing darker when dry.

Basidiospores 4.5-6.7(-7.5) x4.5-6.7 pm, £ = 0.9-1.2, Q = 1.0, globose or rarely
subglobose, with an up to 1 pm long apiculus, smooth, with one large guttula or
several smaller ones, thin-walled, hyaline, non-dextrinoid, congophobe,
acyanophilous. Basidia 45-72 x 5.5-9.0 pm, 4-, rarely 2- or 3-spored, narrowly
clavate, with 6.7-8.1 pm long sterigmata, sometimes with granular contents.
Subhymenial hyphae cylindrical, + thin-walled, 1.8-5.4 pm wide, non-dextrinoid,
congophilous, acyanophilous, with 0.5-0.8 pm thick walls, irregularly septate,
some septa very close, other rather distant from each other. Clamp connections
present in all tissues.

Ecology: Growing on soil among grasses at a wet place in an open stand.

Locality: Czech Republic, Moravia, Bilé Karpaty Protected Landscape Area,
Slavkov near Uhersky Brod, National Nature Reserve Porazky, buffer zone Predni
louky, 26 Oct. 2000 leg. V. Antonin 00.175 (BRNM 652914).

This record of Clavulinopsis umbrinella is the first one in the Czech Republic.
So far it has been collected in France, Great Britain, Northern Ireland (Jiilich
1984), Germany (Krieglsteiner and Schéler 2002, Oertel and Fuchs 2001), Den-
mark, Sweden (Knudsen 1997) and Norway (Anonymus 2005); it has also been
collected in the USA (Leacock 2004). In Sachsen, it is included in the Red List of
fungi in the category “extremely rare” (R) (Hardtke and Otto 1999) and in Den-
mark in the Red List (Anonymus 1997). McHugh et al. (2001) included this species
among valuable species for grassland conservation. Jiilich (1984) distinguished
two species (C. umbrinella and C. cinereoides), however, already Petersen (1968)
reduced C. cinereoides to the synonymy of C. umbrinella.

Among other white coloured Clavulinopsis species, C. subtilis (Fr.) Corner
has smaller (3.5-4.5 x 3-3.5 pm), + subglobose basidiospores with one guttula,
and the tops of its branches are simple, not cristate. Clavulinopsis dichotoma
(Godey) Corner has only slightly smaller (46 x 3.5-6 pm), subglobose
basidiospores with one guttula and the tops of its branches are darker (like in
C. umbrinella), but obtuse, never cristate (Comer 1950, 1970).
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Fig. 1. Clavudinopsis wmbrinella (Bilé Karpaty, 26 Oct. 2000): 1. Basidia and basidioles, 2. basidiospores.
Scale bar = 20 pm.

Clavulinopsis wmbrinella is macroscopically very similar to Clavulina
cristata (Holmsk.) J. Schrot. var. eristata. However, the latter species differs by 2-
spored basidia and larger basidiospores (Pilat 1958). Clavaria aestivalis Romagn.
is also rather similar, both macro- and microscopically. However, it is characteri-
sed by the absence of clamp connections (Romagnesi 1969). White coloured spe-
cies of the genus Ramariopsis (Donk) Corner have rough to verruculose
basidiospores and the tops of their branches are simple, not cristate (Domanski
1984).
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Fig. 2. Clavulinopsis wmbrinella (Bilé Karpaty, 26 Oct. 2000), photo V. Antonin.
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Hrouda P. (2005): Bankeraceae in Central Europe. 1. — Czech Mycol. 57: 57-78.

The paper presents a survey of the results of a study of the genera Bankera, Phellodon,
Hydnellum, Sarcodon and Boletopsis in selected herbaria of Central Europe (Czech Republic,
Slovakia, Hungary, Austria and southern Germany in this first part). The general and current occur-
rence is described for each species and some possible problems are discussed under particular spe-
cles.

Key words: Bankeraceae, distribution, Central Europe.

Hrouda P. (2005): Bankeraceae ve stiedni Evropé. 1. — Czech Mycol. 57: 57-78.

Prace predstavuje prehled vysledki studia rodi Bankera, Phellodon, Hydnellum, Sarcodon a Bo-
letopsis ve vybranych herbéfich stiedni Evropy (prvni ést je zamétena na Ceskou republiku, Sloven-
sko, Madarsko, Rukousko a jizni Némecko). U jednotlivych drulul je popsan celkovy a soucasny vyskyt
a diskutovana pripadna problematika.

INTRODUCTION

The presented study follows the survey of knowledge of the hydnaceous gene-
ra Bankera, Phellodon, Hydnellum and Sarcodon in the Czech Republic and
Slovakia (Hrouda 1999) and deals with the ecology and distribution of the studied
species in surrounding countries. This article represents first part of the study,
which describes the distribution of Bankeraceae in Czechia, Slovakia, Hungary,
Austria and southern Germany; in the second part the distribution in northern
Germany and Poland will be commented and the study should be completed with
a summary of the recent state of occurrence of this group in Central Europe.

General information about the ecology and phenology of the studied genera
was given in the above cited study, so it is not repeated here. According to the cur-
rent edition of the Dictionary of Fungi (Kirk et al. 2001), the family Bankeraceae
contains the genera Bankera, Boletopsis, Hydnellum, Phellodon and Sarcodon;
this is why the species of the genus Boletopsis are also incorporated in this study.
The ecology and phenology of Boletopsis species was described by Kotlaba (1984)
and Niemeld and Saarenoksa (1989).
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MATERIAL AND METHODS

The core of the work represents revision of herbarium material; except Czech
collections, material deposited in selected Slovak, Hungarian, Austrian and German
herbaria (BRA, BP, WU, W, GZU, GJO, LI, IB, M, STU, KR and HBG) was revised.
Specimens of critical species (not safely distinguished by macroscopical charac-
ters) were studied microscopically, as well as unidentified or uncertainly identified
specimens of other species; studied specimens were provided with revision cards.

Where useful, some data from literature were taken either for completing in-
formation or for a comparison with facts based on herbarium material. The fol-
lowing journals have been excerpted: Czech Mycology (formerly Ceska
mykologie), Mykologicky sbornik — Casopis ¢s. houbait, Mykologické listy,
Spravodajca slovenskych mykolégov, Mikolégiai Kozlemények Clusiana,
Osterreichische Zeitschrift fiir Pilzkunde, Zeitschrift fiir Mykologie (formerly
Zeitschrift fiir Pilzkunde), Regensburger Mykologische Schriften, Hoppea and
Siidwestdeutsche Pilzrundschau; besides many individual records, principal
sources of literature data were Velky fotoatlas hub z jiZnich Cech ( Papousek
2004), Mycoflora Slovaca (Skubla 2003), Die Pilzflora des Ulmer Raumes (Enderle
2004), Die Grof3pilze Baden-Wiirttembergs (Krieglsteiner 2000) and articles by
Buchmann (1998) and Krieglsteiner (1999, 2004).

General information about the occurrence and distribution in particular coun-
tries and partial regions is presented for each species. In the case of very rare spe-
cies, data of individual finds and collections and/or literature records are pre-
sented. In most species, “recent occurrence” involves records of the past 30 years.
(This is not strictly used in the text and it may somewhat differ in particular spe-
cies, but in general “recent” means approximately “since the 1970s".) The 30-year
period might seems long, but the reason is that many regions are not systemati-
cally explored and some localities would be omitted if a shorter period was used
(although occurrence of the species is still probable there).

Of course, the article does not present a complete survey of the occurrence of
Bankeraceae in the region. As it is based on the study of material from selected
herbaria, some further material certainly remains omitted, but the selection con-
tains the largest herbarium collections and this should provide a general view of
the situation in the whole region.

Short notes on the occurrence in surrounding countries (sometimes com-
pleted with information from other countries in southern Europe) are only infor-
mative, based on literature (Arnolds 2003, Breitenbach and Krinzlin 1991,
Krieglsteiner 2000, Maas Geesteranus 1975, Otto 1992; the individual sources are
not cited under every species) and records from the Central European herbaria
(see abbreviations); herbarium collections from the surrounding countries have
not been revised.
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RESULTS

Bankera fuligineo-alba (J. C. Schmidt: Fr.) Coker et Beers ex Pouzar

Relatively rare species associated with Pinus (if specified, always with Pinus
sylvestris), which seems to be the reason of its absence in higher altitudes. It
rarely occurs in southern Bohemia (Cep, 1978, PRM) and the neighbouring part of
Niederosterreich (Streitbach, 2001, WU), central Bavaria (scattered occurrence,
few localities in Mittelfranken and the vicinity of Regensburg) and southern
Baden-Wiirttemberg, and has isolated localities in western Bohemia (Plzen, 2002,
coll. L. Zeleny) and southern Moravia (RatiSkovice, 1999, BRNM). Bankera
Suligineo-alba is a very rare species in Slovakia (Kralova Lehota, 1982; Bilkove
Humence, 1970, both BRA, cit. in Skubla 2003) and Austria (Rinner, 1979, GZU;
Otztal, 1972, M).

In surrounding countries the species is documented from northern Italy (M, LI,
W, old collections) and reported from France, Switzerland and Slovenia.

Bankera violascens (Alb. et Schw.: Fr.) Pouzar
Syn.: Bankera cinerea (Bull.: Fr.) Rauschert sensu auct. non orig.

Compared to the previous species, Bankera violascens is a relatively common
species especially in sub-mountainous and mountainous areas. It seems that the
species is not only associated with Picea, but it probably mainly occurs in habitats
with natural occurrence of this tree. The name Bankera violascens for this spe-
cies is preferred to Bankera cinerea (see Hrouda 1996).

Bankera violascens is a rather common species in Austria. In the Czech Repub-
lic its historical occurrence has been recently confirmed in the southern half of the
country (from western Bohemia to the Bohemian-Moravian Highland), in southern
Germany it occurs in isolated areas: northern Bavaria, vicinity of Augsburg,
Schwarzwald and Schonbuch hills. In Slovakia there are only few recent localities
in the Vysoké Tatry and Beskydy Mts.; the only find in Hungary is from the western-
most part of the country (Brennbergbanya near Sopron, 1937, BP).

In surrounding countries the species has been recently documented from east-
ern France (LI), Switzerland (STU), northern Italy (M, W) and Slovenia (STU), and
is reported also from Romania.

Phellodon niger (Fr.: I'r.) P. Karst.

Comparatively common species in Central Europe. Its recent distribution
range can be divided into several areas of common occurrence: southern and cen-
tral parts of Bohemia and Moravia and the neighbouring part of Niederosterreich,
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the central part of the Western Carpathians in Slovakia, Steiermark and southern
parts of Ober- and Niederosterreich and in Germany Baden-Wiirttemberg and
western and northern Bavaria (the Austrian and German areas are connected
through southern Bavaria and Tirol, where the occurrence is recently more rare).
Surprisingly, the species is almost absent from the Danube river basin — there is
about a 100 km wide “zone of absence” (from Schwaben to Slovakia), which sepa-
rates the Czech and the German-Austrian parts of the distribution range. In Hun-
gary the species has been collected only in the vicinity of Budapest (Budakeszi,
Mts. Budai, 1967-8, BP).

Phellodon niger is similarly common also in surrounding countries and is docu-
mented from France (M, BP), Switzerland (STU), Italy (M, WU, BP) and Slovenia
(W); in southern Europe it is reported from Croatia, Spain and Portugal.

Phellodon confluens (Pers.) Pouzar

A rare species with some recent collections. In the Czech Republic there are
currently two localities in southern Bohemia (Klec, 2001, CB, cit. in Papousek
2004, and Stara Hlina, 2004, BRNU) and two new localities in eastern Bohemia
(Tynisté nad Orlici and Trusnov, both 2001, HR). In Slovakia the species occurs in
the Malé Karpaty Mts. and newly it was found in the Bukovské vrchy Mts.
(Stakéin, 1990, BRA). In Hungary, the situation is different. Here, Phellodon
confluens is the most frequent species of the genus (latest find: Nagymaros, 1991,
BP), which corresponds with the composition of the forests in this country, where
deciduous ones predominate (similarly, Castanea is a frequent accompanying
tree just as Quercus in the area of its natural occurrence). In Austria there are
some older records from Niederdsterreich and probably the latest finds of this
species in southern Germany are from Schramberg (Baden-Wiirttemberg),
“Seedorfer Wald”, 1997 (KR) and Urspringen (Bavaria), “Hoher Rodkopf”, 2002
(Krieglsteiner 2004), and a few more records (mainly from Oberpfalz).

In the surrounding countries, Phellodon confluens is documented from
France, Italy (M, IB, W, WU) and Slovenia (LI), in southern Europe it is reported
from Croatia, Switzerland, Spain and Portugal.

Phellodon connatus (Schultz: Fr.) P. Karst.

Syn.: Phellodon melaleucus (Sw.: Fr.) P. Karst.

Phellodon connatus is the correct name for the species commonly named (and
documented in almost all herbaria) as Phellodon melalewcus. The priority of the
name Phellodon connatus must be accepted since the shift of the “starting point”
for fungi from Fries 1821 to Linnaeus 1753. The name P. connatus is currently
used by Otto (1992, 1997), Krieglsteiner (2000, 2004) and Niemeli et al. (2003).
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Northern Bavaria and southern and central parts of Bohemia and Moravia ap-
pear Lo be the only areas, where this species commonly occurs. In the whole sur-
rounding area there are scattered localities (in Fagus and Quercus forests in Hun-
gary, mostly in coniferous forests in other countries). As there is not any large
area completely without this species, it is probable that this subtle fungus is rather
overlooked than rare. Also wrong identifications of Phellodon connatus (confu-
sion with any other species of the genus Phellodon) can be recorded in the her-
baria.

In southern Europe the species is recently documented from the French Alps
(M), Portugal (WU) and it is also known from northern Italy (M, W, BP), Slovenia
(W), and reported from Switzerland.

Phellodon tomentosus (L.: Fr.) Banker

Relatively common species, especially in the southern half of Bohemia, but
also in the Carpathians (especially in central Slovakia) and in central and south-
eastern Austria. The species has not been often collected in Moravia and nor in
southern Germany, where there are only scattered localities. Similarly as
Phellodon niger, P. tomentosus is rare in the Danube river basin. Specimens of
this species are sometimes erroneously identified as Hydnellum concrescens (and
conversely, too).

In the surrounding countries, Phellodon tomentosus has recently been docu-
mented from France (IB) and Switzerland (HBG, M, 1B, GZU, W, WU, BP), also
from Ttaly (M, W, WU) and Slovenia; in southern Europe it is reported from Roma-
nia, Bulgaria and Spain.

Hydnellum suaveolens (Scop.: Fr.) P. Karst.

Not a very frequent species, associated mostly with Picea, having its principal
distribution centres in the mountain areas - central part of the Western
Carpathians (recent finds: Maluzina in the Nizke Tatry Mts., 1999, BRA; LutisS in
the Kysucké vrchy Mts., 1998, and Miitne in the Slovenské Beskydy Mts., 2001; the
last two ones cited in Skubla 2003) and the area of Tirol (still rather often col-
lected, 3 finds in the 2000s, WU and IB) and Oberbayern (Oberstdorf, 1991,
MSTR). It appears to have a scattered occurrence in Austria (the rest of the moun-
tain part of the country, except Tirol) and Baden-Wiirttemberg (mainly in
Schwarzwald). The species is very rare in central and northern Bavaria; in the
Czech Republic there is only one recent find (Hlinice, 1997, CB, cit. in Papousek
2004), although formerly it was collected in various places of this country. It ap-
pears that the relatively great decline in occurrence of this species outside the
mountain areas (the Alps, Carpathians) is continuing.
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In the surrounding countries, Hydnellum suaveolens has recently been docu-
mented from eastern France (M), Switzerland (STU), northern Italy (W, M, HBG)
and Romania (Carpathians, Transylvania, BP).

Hydnellum caeruleum (Hornem.) P. Karst.

Species similarly endangered as Hydnellum suaveolens. Recently it has been
mainly collected in the central part of the Western Carpathians (Vysoké Tatry Mts.
and surrounding mountains) in Slovakia, in the alpine part of Austria
(Niederosterreich, Steiermark, Kiamnten) and in the southeastern part of Baden
(area east of Schwarzwald). There are scattered localities in the rest of southern
Germany (Kochenthal, 1987, in Buchmann 1988), Austria (Reichenstein in
Oberdsterreich, 2004, LI) and southern Bohemia (Malonty, 2001, CB, cit. in
Papousek 2004); its former occurrence has not been recently confirmed in the rest
of the Czech Republic (especially southern Moravia, where the species was rela-
tively common until the 1960s) and also in Tirol. The species has always been rare
in Bavaria (except Oberbayern) and western Bohemia, and surprisingly also in
western and central Slovakia (west and south of the Vah river), which contrasts
with the number of records from the Tatra region. In Hungary, there is only one
specimen collected near the Steiermark border (Szakonyfalu, 1958, BP).

In the surrounding countries, old collections are documented from northern
Italy (Siidtirol, now Trentino-Alto Adige, W, HBG); the species also occurs in Ro-
mania, Switzerland, France, Spain and Portugal.

Hydnellum ferrugipes Coker

There is only one collection of this American species (similar to Hydnellum
caeruleum) from Austria, Steiermark, Ragnitztal east of Graz, against Schwein-
berg, 24. IX. 1975, leg. et det. Riedl as H. suaveolens, rev. Maas Geesteranus 1977,
GZU. Maas Geesteranus added to the exsiccate a note that it is the second find of
this species in Europe. According to Jiilich (1984), the species occurs in Austria,
France, Norway and Sweden.

Hydnellum floriforme (Schaeff.) Banker

Syn.: Hydnellum aurantiacum (Batsch: Fr.) P. Karst. sensu Maas Geesteranus (1975)

Otto (1997) presents the opinion that Batsch’s illustration of Hydnum
aurantiacum (on which the basionym of this epithet is based) represents a spe-
cies with a dark orange context and sometimes concentrically zoned pileus, well-
known under the name Hydnellum auratile (Britzelm.) Maas Geest., and there-
fore the correct name for the species with a light context is Hydnellum
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JSloriforme. As | consider his opinion correct, the name Hydnellum floriforme is
used in this study as well. Nevertheless, this species is found under the name
Hydnellum aurantiacwm in all herbaria in Central Europe.

There are great differences in the occurrence of this species in particular coun-
tries. Hydnellum floriforme is recently rather common in Austria, especially in
eastern Kiarnten and southern Steiermark, and the zone of localities continues
through southern Oberdésterreich and Salzburg to Berchtesgaden in Germany; re-
cent localities have also been discovered in Tirol and Osttirol. Besides, there are
two more distribution centres of this rather rare species — southern Bohemia to-
gether with the neighbouring part of Niederdosterreich and the Carpathian moun-
tains in Slovakia (mainly in the northern part of central Slovakia). In southern
Germany, the species is not common, occurring above all in the Schwarzwald re-
gion and northern Bavaria.

In the surrounding countries, Hydnellum floriforme is documented from east-
ern France (M), Switzerland (STU) and northern Italy (Siidtirol, M, IB, W); in
southern Europe it is reported from Romania, Spain and Portugal.

Hydnellum aurantiacum (Batsch: Fr.) P. Karst. em. Otto 1997
Syn.: Hydnellum awratile (Britzelm.) Maas Geest.

The species is well-known under the name Hydnellum auratile, as explained
above, and under this name it is also deposited in the Central European herbaria
(if the identification is correct; this species is often not distinguished).

It is very rare in the whole area. There are only isolated localities in Germany
(Baden-Wiirttemberg: Tuttlingen, 1969; Oberkochen, 1975; Waldenbuch, 1980, all
STU; Bayern: Miihlbach, 1994, STU, cit. in Krieglsteiner 1999, and Kochenthal,
1987, in Buchmann 1988), Austria (Tirol: Brandenberg, 1998, in Peintner et al.
1999; Karnten: Bodental, 1977, GZU; St. Margareten, 1998, in Hausknecht et al.
2000; Niederosterreich: Bad Fischau, 1984, WU; Oberosterreich: Gosau, 1989, LI),
the Czech Republic (recently Vlastibor, 1991, PRM) and Slovakia (upper Vah ba-
sin: VavriSovo, 1974, BRA; Vazec, 1988, PRM).

In the surrounding countries, the species is documented from northern Italy
(M) and also reported from France and Switzerland.

Hydnellum peckii Banker in Peck

Syn.: Hydnellum diabolus Banker

If all basidiomes with an acrid taste of the context are identified as Hydnellum
peckii (according to Maas Geesteranus 1975), then it seems to be a very variable
species. On the other hand, some authors are of the opinion that it contains two
confused species. According to Harrison et Grund (1987a, 1987b), mature
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basidiomes of Hydnellum peckii s. str. have a darker, sometimes ridged or
scrobiculate pileus with a smooth surface (somewhat similar to /. scrobiculatum),
whereas the separate species Hydnellum diabolus is characterised by a velutinous
pileus (possibly it represents the type which looks like Hydnellum ferrugineum).
Pouzar (in verb.) also mentioned a difference between velutinous basidiomes from
Pinus forests and scrobiculate ones, typically growing in Picea forests. Stalpers
(1993) presents a difference of these species in the presence of clamps in stipe and
pileus trama — present on all primary septa in H. peckii versus scattered in
H. diabolus. Nevertheless, the last mentioned character is discutable, because only
scattered clamps can be seen in the trama of the scrobiculate basidiome; further
study, including molecular methods, might solve this problem.

In this study, Hydnellum peckii is still considered in a wide sense. Recently it
occurs in southern Bohemia and the Sumava Mts. (Holec 2004), there are a few
isolated localities in eastern Bohemia and central Moravia, and it still rather com-
monly occurs in the Slovak Carpathians — mainly collected in northern Slovakia,
from the Beskydy to the Tatry Mts., newly also in the Bukovské vrchy Mts.
(Stakéin, 1991, cit. in Skubla 2003). Hydnellum peckii is rather common also in al-
most the whole of Austria, except the northern part of the country. Here the “zone
of absence” along the Danube river (described for some Phellodon species) is ex-
tremely prominent and begins east of Regensburg; this zone separates the Aus-
trian and Oberbayern part of the distribution range from the localities ranging
from Schwarzwald through Mittelfranken to Bohemia. In Hungary, there is only
one locality near the Steiermark border (Szakonyfalu, 1958, 1963, BP).

In the surrounding countries, the occurrence of Hydnellum peckii is docu-
mented from Switzerland (W), northern Italy (M, W, WU) and Slovenia, and it is re-
ported also from France (Krieglsteiner 2000) and Bosnia and Hercegovina (Otto
1992).

Hydnellum mirabile (Fr.) P. Karst.

Hydnellum mirabile is a very rare species with only three localities in the
studied area: Gressenberg (Koralpe Mts., Steiermark, 1978, GZU) and Odenhaus
near Innsbruck (Tirol, 1935, W) in Austria and Partutovice (= Bartelsdorf in Ger-
man, central Moravia, 1934, M and W) in the Czech Republic. In all three cases, co-
niferous woodland (Picea or Picea + Pinus) was present at the locality.

In the surrounding countries, the species is documented from northern Italy
(old collections in W, recent find near Bolzano, 1991, IB) and reported from Swit-
zerland (canton Uri, Maas Geesteranus 1975).
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Hydnellum compactum (Pers.: Fr.) P. Karst.

Hydnellum compactum is similarly rare as the preceding species. Recently it is
known from Neupurkersdorf in Wiener Wald (Niederosterreich, 1998 and 2002, WU;
older collections from nearby Purkersdorf are deposited in W), Engel and
Friederichsen (1974) report it near Lermoos (Tirol, 1961-2; the occurrence at this
locality is doubtful, H. caerulewm has been often named H. compactum, but the au-
thors distinguish these two species in the article and mixed coniferous-deciduous
forest is mentioned for Calodon compactum) and Krieglsteiner (2000) reports four
localities from Baden-Wiirttemberg: Obersasbach (1931), Giindelwangen (1971),
Breitenbach (1980-1995) and “under Biichereck” (close to Breitenbach, 1994);
Krieglsteiner (1991, 1999) reports also a few localities from northern Bavaria. If the
accompanying trees are mentioned, Quercus or Fagus are present (under
Biichereck Fagus combined with Abies). In several herbaria, some specimens of
Hydnellum caerulewm are documented under the name Hydnellum compactum.

In the surrounding countries, there are old collections from France, Switzer-
land (HBG) and Italy (M, W); besides, the species is also reported from Spain and
Slovenia.

Hydnellum spongiosipes (Peck) Pouzar

A very rare species, associated with deciduous trees, occuring at isolated lo-
calities in all countries. In the Czech Republic the species is known from Obrubce
(1970) and Poric¢any (last find in 1980, both PRM), in Slovakia it has been found at
five localities: Zemberovce (1987), Macov (1980), and Gbely, Kuchyiia and
Zlatniky (western Slovakia, in the 1970s, all BRA). In southern Germany
Hydnellum spongiosipes recently occurs in Schwarzwald (near Hausach, 1987,
STU), formerly it also occurred in Oberpfalz (Altenschwand, 1963, M). Other lo-
calities are situated in Austria (Kléch near Bad Radkersburg, Steiermark, 1995,
WU) and in Hungary (KGszeg near Austrian border, 1979, and Parad in Matra Mts.,
1965, both BP). Quercus or Quercus + Pinus occur at the localities, and Castanea
near Koszeg.

In surrounding countries, Hydnellum spongiosipes was found near Gorizia
(“nordlich Triest, Gorice”, IB, 1977) and reported from France, Switzerland and
Slovenia.
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Hydnellum ferrugineum (Fr.: Fr.) P. Karst.

Hydnellum ferrugineum shows an apparently non-uniform distribution in the
area. The clear centre of its occurrence is located in the sandy pine forests of
southern Bohemia and neighbouring part of Niederosterreich, where the species
also does not show any distinct decline. Smaller areas of occurrence can be found
in central Moravia in the Czech Republic and in the Vah river basin in Slovakia.
Hydnellum ferrugineum rarely occurs in higher altitudes, which is confirmed in
Austria — the only part with a rather frequent occurrence of this species is central
Steiermark and the adjacent areas of Burgenland and Niederosterreich. Other iso-
lated localities are located in Oberésterreich, Karnten, and Tirol. In southern Ger-
many, there are scattered groups of localities in several areas of the country.

In the surrounding countries, the species is known from France (BP), Switzer-
land, and Italy (M); Krieglsteiner (2000) also mentions its occurrence in Spain and
Montenegro, Otto (1992) in Portugal.

Hydnellum tardum Maas Geest.

A very rare species, which is characterised by pink colouring of the young
basidiomes, character is repeatedly presented in the determination keys. Of
course, this character is not usable in the case of old basidiomes or herbarium
specimens, where the pink hues disappear. As I had the possibility to see some
collections from Baden-Wiirttemberg (identified or revised by Maas
Geesteranus), I discovered that Hydnellum tardum differs from similar species
(1. concrescens group) by a slightly velutinous surface of the pileus and stipe (not
so prominently velutinous as e. g. at H. spongiosipes, but not smooth as is typical
for H. concrescens).

According to my revision, the occurrence of Hydnellum tardum is not limited
only to a few localities in Baden-Wiirttemberg; nevertheless, this part of Germany
remains the distribution centre of this species (seven localities known to date).
Outside Germany, there are single localities in Austria (Oberdésterreich, Gosau,
Leitgeb-kogel, foot of hill, 1985, LI) and in the Czech Republic (Bohemian-
Moravian Highland, TéSenov near Horni Cerekev, Skala hill, 2001; now in my
hands, will be deposited in CB). At all localities, Picea is mentioned as the accom-
panying tree or coniferous woodland is present there. In the surrounding coun-
tries, the species was also found in France (Bozel Sons Glaigetan in the Savoy
Alps, 1971, M).

After discovering this species in the Czech Republic, I looked at the specimens
of Hydnellum concrescens and H. serobiculatum in the Prague herbarium (PRM),
but not any specimen resembles H. tardum. In my opinion, it is really a rare spe-
cies, not only little known.
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Hydnellum scrobiculatum (Fr.) P. Karst.

A relatively rare species, especially in comparison with the very similar
Hydnellum concrescens, from which it differs by spores with rounded warls
(compared to truncate warts in H. concrescens and H. tardum). Hydnellum
scrobiculatum remains rather common in southern Bohemia (but it is recently al-
most unknown from other parts of the Czech Republic). Further areas of recent
occurrence are Baden-Wiirttemberg and southern Austria. There are also scat-
tered localities in Bavaria. Formerly the species was found in western and north-
ern Austria, too. Only few collections are known from Slovakia (recently near
Rakova, 1991, and near Vazec, 1988, both PRM) and only once the species was col-
lected in Hungary (Imoko hill in the Biikk Mts., 1954, BP).

In the surrounding countries, Hydnellum scrobiculatum is documented from
Switzerland (STU) and northern Italy (M, W), and it is also known from Portugal (W).

Hydnellum concrescens (Pers.) Banker

As said above, Hydnellum concrescens is a more common species than
H. scrobiculatum and H. tardum. Its distribution range covers almost the whole
area of the Czech Republic, and further western and northern Slovakia (with a lot of
recent finds at the foot of the Tatra Mts.) and a zone in Austria through Waldviertel,
the surroundings of Vienna, Burgenland and Steiermark to eastern Kiarnten (a few
localities in western Hungary also belong to this “branch”). Another area of recent
occurrence is Baden-Wiirttemberg and northern Bayern; almost only older collec-
tions are known from southern Bavaria and Tirol, and the species is almost absent
from a wide zone covering Osttirol, Salzburg, western Steiermark and
Oberosterreich (with one recent exception near Offensee, 1994, LI). Small isolated
areas where it occurs are known from the Visegrad Mts. and Matra Mts. in northern
Hungary. Compared to other hydnaceous species, Hydnellum concrescens is found
in warmer areas, but its ecological amplitude is rather wide in this regard (see finds
from Tatra region or recently from Sumava Mts. in Bohemia).

In the surrounding countries, this species is documented with old collections
from France (M, W, BP) and with recent ones from Italy (M, IB, W, WU; many lo-
calities not only in the northern part), Slovenia (STU, W) and Romania (M), there
are also recent collections from Portugal (WU); the species is also reported from
Switzerland, Croatia, Macedonia, Spain and Portugal.

Hydnellum cumulatum K. Harrison

The only record in Central Europe remains the find from Salmanovice (southern
Bohemia), 1960, preserved in herbarium L (Maas Geesteranus 1975, Kubicka 1981).
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Hydnellum geogenium (Fr.) Banker

Hydnellum geogenium is a species very distinctly associated with Picea in
mountain areas. This corresponds with its distribution — the species is absent
from Hungary and almost absent from Germany and the Czech Republic (very old
collections from Bavaria and Bohemia, more recent ones (1950s-1970s) from
Baden-Wiirttemberg and Moravia). It seems that the great decline in occurrence
still continues - its distribution range is now limited to the central part of the Slo-
vak Carpathians (Vazee, 1980, LIT; Cingov, 1985; Strbské Pleso, 1989, both BRA)
and scattered localities in Steiermark (Walstern near Mariazell, 1994, WU;
Weissenbach in the Totes Gebirge Mts., 1998; Stainzer Warte, 2002, both GJO),
Kérnten (St. Margareten in Rosental, 2002, WU) and Tirol (Innsbruck,
Stangensteig 1995, IB; Hochpillberg, 1998, in Peintner et al. 1999) in Austria.

In the surrounding countries, Hydnellum geogenium has been collected in Ro-
mania (M) and is reported from Switzerland.

Sarcodon imbricatus (L.: Fr.) P. Karst.

Sarcodon imbricatus has for a long time been confused with Sarcodon
squamosus. For details see Johannesson et al. (1999) and Schmidt-Stohn (2001).
The latter publication is complemented with photographs, but in my opinion the
basidiome of S. squamosus is extremely dark (the entire photo seems to be
shifted in colour); more recommendable are the photos in Arnolds (2003) and il-
lustrations in Maas Geesteranus (1975, tab. 26: fig. a shows typical S. imbricatus,
whereas fig. b illustrates the pileus of S. squamosus). Because of the mentioned
confusion, almost all specimens collected in the 20th century have been identified
as Sarcodon imbricatus, and an exact revision is difficult in some cases. Identifi-
cation according to the accompanying trees is also discutable, because in some
cases of reliable identification the data on the herbarium labels do not confirm the
supposed association of S. imbricatlus with Picea and S. squamosus with Pinus.

Similarly as in the case of Phellodon niger, there appears to be a “zone of ab-
sence” along the Danube river basin. South of this zone, there is a zone of rich oc-
currence running from westernmost Hungary (Vas region) through Steiermark,
Oberosterreich, and Salzburg to Oberbayern, Tirol and Baden-Wiirttemberg.
North of the Danube river basin, there is another zone of occurrence approxi-
mately between the 49th and 50th parallel of latitude: southern Bohemia —
Moravia — northern Slovakia. Sarcodon imbricatus mostly accompanies Picea as
its symbiont, but compared to some other species, it is probably not strictly asso-
ciated with natural Picea forests. Several isolated localities occur in northern
Hungary (Budapest vicinity, Matra Mts.).
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In the surrounding countries, Sarcodon imbricatus is documented from
France (BP), Switzerland, Italy (HBG, STU, M, W, WU, BP), Slovenia and Romania
(Transylvania, M, BP). Moreover, specimens from Spain, Turkey and also Georgia
(W) are kept in the Central European herbaria.

Sarcodon squamosus (Schaeff.) Quél.

Species distinguished with certainty only in the past few years; this fact has
some influence on its knowledge. Probably it occurs more commonly than is
shown in the distribution map, which is based only on critically identified speci-
mens. Kotlaba and Pouzar (2000) present the hypothesis that Sarcodon squamosus
occurs more often than the real Sarcodon imbricatus — they described its occur-
rence in Bohemia (especially southern Bohemia), which can be expected accor-
ding to the quantity of Pinus forests. The southern half of Bohemia can be consi-
dered as one of the distribution centres of S. squamosus; another one is found in
Niederosterreich and Burgenland (recently Lockenhaus, 2001, in Hausknecht and
Klofac 2004). Only isolated localities are known from southern Germany and
Tirol, as well as the Carpathian region.

In the surrounding countries, Sarcodon squamosus is documented by old col-
lections from northern Italy (W); recently it was collected in Portugal (WU).

Sarcodon leucopus (Pers.) Maas Geest. et Nannf.

A rare species, which has been supposed to be a species of higher altitudes,
but it occurs in the lowlands as well. Its occurrence has been documented from
the Outer Western Carpathians (Beskydy and surrounding mountains, Malé
Karpaty Mts. and surroundings, last records in 1980), continuing in southern
Niederosterreich (Mollram, 1990, WU), northern Steiermark (Vorberg above
Kulm, 2002, WU), southern Oberosterreich (Grinburg, 1993, LI), Tirol,
Oberbayern and Baden-Wiirttemberg. In the past there were only a few isolated
localities in western Moravia, Bohemia and the rest of Bavaria and the occurrence
of Sarcodon leucopus has probably not been recently confirmed there.

Specimens of Hydnum ebneri Wettst. from the locus classicus (Tirol, Trins in
Gschnitztal valley, typus deposited in GZU) are considered to be basidiomes of
Sarcodon leucopus; as such they were revised by Maas Geesteranus in W and by
Michelitsch in GJO.

In the surrounding countries, Sarcodon leucopus is documented from Italy
(Siidtirol, M, W) and Switzerland (M), reported from France, Romania and also
from Portugal.
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Sarcodon versipellis (Fr.) Quél.

Sarcodon versipellis is a species of mountainous habitats, occurring mainly in
mountain Picea (maybe also Abies) forests. It is correspondingly rare species
with two distinct distribution centres — the first of them covers the Carpathians in
central Slovakia (latest record: near Liptovsky Jan in the upper Vah river basin,
1985, BRA). Possibly more important is the second centre in Tirol and
Oberbayern, where the species has been regularly found to date (5 collections in
the late 1980s and 1990s). Beside these ones, there are isolated localities in
Bodental (Kirnten, 1994, WU), near Annarotte (Niederosterreich, 1993, WU) and
a few older ones in Baden-Wiirttemberg.

In the surrounding countries, Sarcodon versipellis is recently documented
from Italy (M), and reported from France, Switzerland and Romania.

Sarcodon scabrosus (Fr.) P. Karst.

A rather rare species with a distribution similar to Hydnellum ferrugineum —
recently a common occurrence in southern Bohemia extending to Niederoster-
reich, scattered localities in other parts of the Czech Republic, Slovak
Carpathians (Beskydy Mts., swrroundings of the Vah river, Bukovské vrchy Mts.),
eastern and central Austria, southern Baden and northern Bavaria (recently

Weisbach, 2002, cit. in Krieglsteiner 2004). In southern Bohemia, the dominant ac-
companying tree is Pinus, whereas other coniferous and deciduous trees
(Pinaceae, Fagaceae) occur also in other areas. In Hungary the species is re-
ported from the Vasa region (Otto 1992).

In the surrounding countries, Sarcodon scabrosus is documented from Swit-
zerland, Italy (Sudtirol, W), and Romania (Carpathian region), reported also from
France and Croatia.

Sarcodon glaucopus Maas Geest. et Nannf.

Rare species with scattered localities. Recently it is known from southern Bo-
hemia (Luznice in the Novohradské hory Mts., 2002, CB, and Hlinice, 2000, CB, cit.
in Papousek 2004) and adjacent Niederosterreich (Streitbach near Zwettl, 2001,
WU), northern Slovakia (Vysné Hagy in the Vysoké Tatry Mts., 2002, BRNU),
Steiermark (Feldbach, 1982, GZU) and westernmost Hungary (Szakonyfalu, 1958,
BP), Vorarlberg (Damiils, 1995, WU, cit. in Krisai-Greilhuber et al. 1997), southern
Baden (Wolterdingen, 1990, STU, cit. in Gminder 1991) and northern Bayern
(Sperbeslohe in Mittelfranken, 1993, WU).

In the surrounding countries, Sarcodon glawcopus is reported from Switzer-
land, documented from Italy (Trentino, M) and also from Portugal (WU).
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Sarcodon fennicus (P. Karst.) P. Karst.

Formerly rare, currently almost extinct species in the region. Recently it has
been documented from Baden-Wiirttemberg (Wolterdingen in southern Baden,
1990; Zwiefalten in Schwibische Alb, 1970, both STU), central Tirol (Hungerburg
near Innsbruck, 2002; St. Martin in Gnadenwald, 1975, both IB; Tschirgant hill
near Strad 1968, HBG), and southern Bohemia (Buzice, 1974; Spoli near Trebon,
1972; Tyn nad Vltavou, 1965, all PRM). A few old records from Moravia and east-
ern Austria have not been confirmed during the last 70 years.

In the surrounding countries, Sarcodon fennicus is documented from Italy (M).

Sarcodon regalis Maas Geest.

Baden-Wiirttemberg: Tuttlingen, Russberg and Witthoh Wald, 1971, preserved
in herbarium L (Maas Geesteranus 1975) remain the only known localities in the
region. Besides Germany, the species is known from France and Great Britain
(Krieglsteiner 2000).

Sarcodon lundellii Maas Geest. et Nannf.

There is only one find of this species in the region: Austria, Niederdsterreich,

Streitbach near Zwettl, 2001, WU. Formerly this species was known in northern
Europe: Sweden and Norway (Maas Geesteranus 1975).

Sarcodon martioflavus (Snell) Maas Geest.

Probably only four localities of Sarcodon martioflavus (well distinguishable
by its stipe covered with orange felt, which may be darker on dry carpophores)
are known from Germany: Weidhausen near Coburg in northern Bayern (1970, M,
cit. in Engel 1973; 1977, STU) and Hagelloch in Schénbuch hills, Schwenningen
and Schramberg-Sulgen in Ostschwarzwald (1993, the latest record) in Baden-
Wiirttemberg (Krieglsteiner 2000). The specimen of S. martioflavus cited by
Skubla (2003) from Slovakia does not represent this species (an old polypore with
a broken hymenophore, probably Phaeolus schweinitzii).

In Europe the species is also known from Switzerland (canton Uri, 1970) and
Norway (Maas Geesteranus 1975).

Sarcodon joeides (Pass.) Bataille

Very rare species with three known localities: western Slovakia, Kuchyna in
the Malé Karpaty Mts., 1972 (Dermek 1973), Niederdsterreich, Neupurkersdorf in
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Wienerwald, 1989, WU, and Baden, Hausach in Schwarzwald, 1982, STU. Fagus
occurs at all three localities, although mixed with other deciduous trees.

In the surrounding countries, Sarcodon joeides is documented from Italy
(Leuchtenburg near Bolzano, 1966, M), and reported from France and Switzerland.

Sarcodon fuligineo-violaceus (Kalchbr.) Pat.

Besides the type locality in eastern Slovakia (Spidské Vlachy, in German
Wallendorf, in Hungarian Szepesolaszi, 1870, UPS), from which the species has
not been confirmed later, there are two localities in Austria: Bodental in southern
Karnten (1971, HBG) and Seefeld in central Tirol (1975, IB), and four in Germany:
Upflamor in Mittlere Donaualb (latest 1974, STU), Lauf in Oberrheingebiet, vici-
nity of Tuttlingen (1979) and vicinity of Wiistenstein (Oberfranken, 1979; the three
latter localities according to Krieglsteiner 1991, 2000).

In southern Europe, Sarcodon fuligineo-violaceus has been also reported
from Italy, Spain and Greece.

Boletopsis leucomelaena (Pers.) Fayod

Although the two species of the genus Boletopsis are well recognisable when
fresh (the differences were well described by Niemeld and Saarenoksa 1989), in
Germany and Austria almost all finds of Boletopsis have so far been named as
B. leucomelaena. Whereas the recent herbarium specimens can usually be easily
identified, some of the older ones (especially the type of “thin dark brown slices on
a paper sheet”) are not always certainly identifiable; these specimens were taken
into consideration only if it was highly probable to be B. leucomelaena (e.g. growth
in Picea forest). Omitting of some specimens may (to a certain degree) therefore
have an influence on the image we have of the occurrence of this species.

In the Czech Republic, the species occurs rarely on scattered localities (re-
cently Rychtarov, 2001, BRNM, and Hartmanice near Susice, 2002, PRM), whereas
in Slovakia there is a distinct centre in the Carpathians (from Beskydy through
Mala Fatra and Velka Fatra to the Tatra Mts.). In the Alpine region, Boletopsis
leucomelaena has many (also recent) localities from Baden-Wiirttemberg (mainly
east of Schwarzwald) through Vorarlberg, Tirol, Oberbayern (especially vicinity of
Berchtesgaden) to southern parts of Ober- and Niederosterreich and northern
Steiermark, with a “southern branch” in the Koralpe Mts. and Kiarnten. Summa-
rised, the species (mostly associated with Picea) is rather common in mountain
regions.

In the surrounding countries, Boletopsis leucomelaena is documented from
southeastern France (BP), northern Italy (W), recently also from Spain (M), and
reported from Switzerland.
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Boletopsis grisea (Peck) Bondartsev et Singer

As mentioned above, Boletopsis grisea has not been often distinguished from
the previous species — the image of its occurrence may therefore be rather incom-
plete, if only the finds certainly identified or revised as B. grisea are considered.

Compared to B. leucomelaena, its occurrence is not concentrated in mountain
areas, but corresponds with areas with sandy Pinus forests as its typical habitat
(but this connection is not absolute, other conifers are also acceptable as accom-
panying trees). The species is not very rare in the Czech Republic — mainly in
southern Bohemia, recently in the Sumava Mts. (Srni, 2001, in Holec 2004), but
has also scattered localities in other parts of the country. A great contrast is no-
ticeable in Slovakia, where may be the only locality is located in Zahorska nizZina
(near Velké Levare, western Slovakia, 1975, BRA). From here, the distribution
range continues to Niederosterreich and then there are scattered localities in
Steiermark, Salzburg (highest locality: Lungau, Gstoder, 1600 m a. s.l., connected
with Pinus mugo, GJO), and Tirol. In southern Germany, there are some localities
in Bayern (recently Unterleinach, 1994, in Krieglsteiner 1999) and only one in
Baden-Wiirttemberg (Wolterdingen, 1990, in Gminder 1992).

In the surrounding countries, Boletopsis grisea is documented from Spain (IB,
M; also Canary Islands), France (IB), Italy (BP, IB, M, HBG), Slovenia (STU) and
Romania (M), reported also from Switzerland, and Portugal (Kotlaba 1984).

Occurrence of Bankeraceae — historical overview

The family Bankeraceae contains species of various ecological affinity. Several
species are associated with deciduous trees (Phellodon confluens, Hydnellum
compactum, H. spongiosipes, Sarcodon joeides) and the centres of their distribu-
tion are therefore in the lowlands or in low hills with dominance of deciduous for-
ests. Also species connected (mainly or exclusively) with Pinus sylvestris, such
as Boletopsis grisea, Bankera fuligineo-alba, Sarcodon squamosus, Hydnellum
Sferrugineum, and Phellodon niger, have their distribution centres in areas of
lower altitude (in Central Europe, southern Bohemia connected with northern
Austria represents such centre). On the other hand, species of mountain regions
(connected with Picea, may be also with Abies) are above all Sarcodon
versipellis, Hydnellum geogenium, H. suaveolens, and Bolelopsis leucomelaena,
which have their distribution centres in the Alps and Carpathians.
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Tab. 1. Numbers of recorded finds in particular countries.

Country -1915 1916-45 1946-60
Czech Republic 79 259 407
Slovakia 42 5 20
Hungary 1 2 6
Austria 123 8
Southern Germany 76 33

The degree of mycological investigation is very different in particular coun-
tries and regions. The situation in Czechia and Slovakia was described in a previ-
ous study (Hrouda 1999) as rather permanent since World War I (in Czechia), and
since 1960s (in Slovakia), respectively. In Austria, the level of mycological investi-
gation can also be described as almost permanent (in general, of course with
some local fluctuations) with exception of the 1940s and 1950s (only few records
from this time). A similar situation is found in southern Germany (Bavaria, Baden-
Wiirttemberg), especially since the 1960s.

In the second half of the 20th century a decline in occurrence of the
hydnaceous fungi appeared in Czechia especially in the 1970s-1980s. A rather
similar situation occurred in areas with conditions similar to Czechia (e.g. north-
ern Bavaria and northern Austria), but the decline was not so distinct there. In
general, in the 1990s and the beginning of the 21st century the number of records
again increases in Czechia and Austria and it is very probable that this is con-
nected with better environmental conditions after 1990. The low total number of
German records in this time can be caused by deficient data, but in northern Ba-
varia the decline in the 1980s and increase in the 1990s is also visible (in the 1980s,
most finds in Bavaria came from the alpine region).

In mountain areas, especially in the alpine regions of Austria and Germany and
in the central Western Carpathians in Slovakia, the situation is much better. A de-
cline in occurrence is almost unknown there and also species which became ex-
tremely rare in non-mountain areas (e.g. Hydnellum suaveolens or H. caeruleum)
are less rare in the mountains. The decreasing number of finds in Slovakia is prob-
ably caused by higher mycological activity in the 1970s and 1980s than now.

Tab. 2. Numbers of recorded finds of Bankeraceae species in particular countries.

Particular columns at each country show numbers of finds in historical periods: 1st column up to 1915,
2nd column 1916-1945, 3rd column 19461960, 4th column 19611975, 5th column 19761990, 6th col-
umn 1991-2005.

*) The distribution of Boletopsis species until 1984 was taken from Kotlaba (1984); this is why other
numbers of finds from the Czech Republic are not presented here.
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A somewhat different situation is found in Hungary, where the number of re-
cords shows a prominent peak in the 1960s, followed by a rapid decline. It is pro-
bably connected with the small area of woodland in this country (also with
another composition of forests in which deciduous trees predominate), where
any change is rapidly expressed in the number of fungal collections.

Finally, the situation of some endangered species should be commented.
Among the species of deciduous forests, Hydnellum spongiosipes and Phellodon
confluens have become very rare (with the exception of three new localities of
P. confluens in Czechia during the last decade). The occurrence of Bankera
Juligineo-alba has rapidly decreased since 1980s. Several more species of conifer-
ous forests show decline — besides the above-mentioned Hydnellum suaveolens
and H. caeruleum also H. floriforme and Sarcodon leucopus have become rare
outside mountain areas. The mountain species Sarcodon wversipellis and
Hydnellum geogeniwm, are still rare in general, but their occurrence is rather con-
stant. (Extremely rare species with up to 10 localities are not commented in this
paragraph.)
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Saprobic microfungi in tea based on Camellia sinensis
and on other dried herbs
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Rezacova V. and Kubatova A. (2005): Saprobic microfungi in tea (Camellia
sinensis) and dried herbs. — Czech Mycol. 57: 79-89.

The quality of various types of tea from shops in Prague (Czech Republic) in respect to microfungal
contamination was investigated. Altogether, 40 samples of tea were tested including black, green and
herbal teas. Eighty-one species of microfungi were detected. Aspergillus niger agg. was found to be
the most frequent. Great differences were recorded in microfungal species composition between vari-
ous kinds of tea. However, when using the Monte Carlo Permutation test in CCA, we did not find any
correlation between microfungi and type of tea. Aflatoxin production was not proven in any of the
tested strains. Colony forming units (CFU) did not exceed the limits valid in the Czech Republic.

Key words: tea, Camellia sinensis, contamination, ascomycete anamorphs, toxigenic fungi

Rezacova V. a Kubatova A. (2005): Saprobni mikroskopické houby v ¢ajich Camel-
lia sinensis a dalsich susenych rostlinach. — Czech Mycol. 57: 79-89.

Byla studovéna kvalita riznych typi ¢aji pochézejicich z prazskych obehodii (Ceska republika)
z hlediska jejich kontaminace mikroskopickymi houbami. Celkem bylo testovano 40 vzorki ¢ernych,
zelenych a bylinnych ¢aji. Bylo v nich zjisténo 81 druhli mikroskopickych hub. Nejéastéjsim druhem
byl Aspergillus niger agg. Mezi riznymi typy ¢ajii byly zaznamenany velké rozdily v druhovém slozeni
spole¢enstev mikroskopickych hub. Pokud byl ale pouzit Monte Carlo permutacni test v CCA, nezazna-
menaly jsme zadnou asociaci mezi mikromycety a druhem ¢aje. Produkce aflatoxini nebyla prokazana
u zadného z testovanych kmenii hub. Poéet zarodki houbovych organizmi (CFU) nepiekrodil limity
platné v Ceské republice.

INTRODUCTION

Teas are one of the basic commonly used drinks. Their contamination with
microfungi, which can be a possible source of mycotoxins, is therefore undesir-
able. Teas, as a dry herbal product, present a substrate, which contains a low
amount of water as well as soluble sugars. This means that teas are a product
which may be colonised first of all by xerotolerant and osmotolerant fungi com-
prising many potentially toxigenic species.



mailto:strver@seznam.cz

CZECH MYCOL. 57(1-2): 79-89, 2006

Data on fungal contamination of teas are sporadic. Only a few authors have
dealt with the occurrence of microfungi in teas. For example, Jesenska (1987) in-
vestigated mycobiota of dried food including black teas in Slovakia. Abdel-Hafez
and El-Maghraby (1992) examined microfungi in tea in Egypt. In the Sultanate of
Oman, Elshafie et al. (1999) studied tea quality and fungi associated with black
tea. In the Czech Republic, several authors (e.g. Kubitova et al. 2000, Ostry et al.
2002) were interested in microbial, in particular microfungal, contamination of
teas. Also in other works (e.g. Aziz et al. 1998, Halt 1998) microfungi contaminat-
ing herbal teas have been investigated.

The main aim of our study was therefore to discover the spectrum of micro-
fungi in teas in the sale conditions of the Czech Republic and evaluate the quality
of teas according to the Czech hygienic standard (CSN ISO 7954). Further we
aimed to compare the quality of different types of teas, i.e. black (fermented) ver-
sus green (non-fermented) teas and packaged (tea bags) versus unpackaged teas
to know the effect of processing, and to carry out a simple test of aflatoxin pro-
duction among the strains of the genus Aspergillus section Flawvi.

MATERIALS AND METHODS

Forty tea samples used for mycological examination were obtained from local
markets in Prague between 1999 and 2001. They came from different producers
and belonged to the most widespread types of tea in the Czech Republic. They
were in good condition and without visible growth of moulds. To make a compari-
son, ten black, fermented tea samples (Camellia sinensis), ten green, non-fer-
mented ones, ten samples of herbal teas of plants from the temperate zone
(Matricaria chamomilla, Melissa officinalis, Mentha piperita, Sambucus
nigra, Tilia cordata, and Urlica dioica) and ten samples of herbal teas of sub-
tropical or tropical plants (Aspalathus linearis, Cassia senna, Foeniculum
vulgare, Hibiscus sabdariffa, Ilex paraguariensis) were processed. Each sam-
ple was represented by only one plant. Moreover the difference between pack-
aged and unpackaged teas was investigated (Tab. 1).

For the qualitative study the direct inoculation method was used. A small
amount, c. 0.2 g of each sample was equally distributed on a medium. The follow-
ing three isolation media were used: dichloran 18 % glycerol agar (DG18) accord-
ing to Pitt and Hocking (1997), soil extract agar with glucose and Rose Bengal
(SEGA) and wort agar (WBA) according to Fassatiova (1986). Streptomycin was
added to suppress bacterial growth (100 mg/1). Petri dishes were incubated at c.
25 °C for seven days. The method of heating samples at 75 °C for 30 min. accord-
ing to Samson et al. (1996) was used to isolate heat resistant fungi. Growth of
microfungi was examined during a period of two weeks.
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Tab. 1. Types and numbers of tested teas.

unpackaged teas packaged teas

Camellia sinensis Fermenled (black) teas 5 b

Non-fermented (green) teas 5 ]

other herbal teas Teas of temperate origin 5 b

Teas of (sub)tropical origin 5 b

The quantitative study followed the CSN ISO 7954 standard. The dilution plate
technique was used for the isolation of microfungi. A portion of each sample (1 g)
was shaken for 10 min. in 10 ml of sterile deionised water. One ml of each diluted
suspension (1:10 and 1:100) was pipetted into a 90-mm Petri dish and mixed with
the medium (yeast extract 5 g, glucose 20 g, chloramphenicol 0.1 g, agar 15 g and
distilled water 1000 ml). Two Petri dishes were prepared per sample. Colony form-
ing units (CFU) were counted after 5 days of incubation at ca 25 °C.

Microfungi were identified according to micro— and macro-morphological
characteristics. For Aspergillus, Penicillium, Paecilomyces, and Verticillium
strains, Czapek yeast extract agar (CYA) and malt extract agar (MEA) (Pitt 1979)
were used. To identify Eurotium strains, dichloran 18 % glycerol agar (DG18) and
Czapek yeast extract agar with 20 % sucrose (CY20S) according to Pitt and Hock-
ing (1997) were used. Species of the order Mucorales were identified on malt ex-
tract agar (MEA) according to Pitt and Hocking (1997) and the other fungi on po-
tato dextrose agar (PDA).

Microfungi were identified according to Domsch et al. (1980) and monographic
works and reports (Arx 1981, 1982, Ellis 1971, 1976, Horn 1997, Kozakiewicz 1989,
Pitt 1979, Pitt and Hocking 1997, Tzean et al. 1990, Vanova 1989).

Some physiological methods were used for the identification of Penicillium
species (Frisvad 1981, 1983, 1985): the production of acids on creatine sucrose
agar (CREA), growth on nitrite sucrose agar (NSA), production of a brown pig-
ment on the reverse side of the colony on yeast extract sucrose agar (YES) and
the ability to cause apple rot (according to Raper and Thom 1949). The following
methods were used to differentiate species of the genus Aspergillus section Flavi:
production of an orange or brown pigment on the reverse side of colonies on
Aspergillus flavus/parasiticus agar (AFPA) at 30 °C according to Pitt et al. (1983)
and the growth on Czapek agar (CZA) at 42 °C according to Kurtzman et al. (1987).
Moreover, a rapid method for the detection of aflatoxin-producing strains was
used by means of a 25 % solution of ammonia (Saito and Machida 1999).

Data analysis: effects of the type of tea on fungal species richness were as-
sessed using the Sgrensen index. It is described as: SI = 2j/(a + b), where j = num-
ber of species in common at site A and B, a = number of species at site A, b = num-
ber of species at site B.
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Effects of tea variables (fermented, non-fermented, unpackaged, packaged, or-
igin in the temperate or (sub)tropical zone) on species composition were tested
by means of the canonical correspondence analysis (CCA), using Canoco version
4.5. The significance of the relationship between fungal species and type of tea
was assessed using the implemented Monte Carlo permutation test (499 permuta-
tions). Significance of the analyses was accepted at p < 0.05.

RESULTS

All the 40 samples of tested teas were contaminated with microfungi. A total of
81, mainly saprotrophic microfungal species from 31 genera, were identified in the
tea samples in the period 1999-2001 (Tab. 3). A majority of the isolated microfungi
were ascomycete anamorphs. Most of them are fungi typical of food or feed, many
of them are xerotolerant or osmotolerant. Although a great number of species was
recorded, many isolates are sporadic or accidental occurrences and seem to have
very little significance from the viewpoint of quality. Aspergillus niger agg. (82.5 %
of samples), Rhizopus stolonifer (40 %), Eurotium repens (32.5 %), Penicillium
chrysogenum (32.5 %), Eurotium amstelodami (27.5 %), E. chevalieri (27.5 %) and
Penicillium aurantiogriseum (25 %) were identified as the most frequent species.

Sgrensen similarity index (Tab. 2) revealed great differences in species compo-
sition between all types of tea studied. Many more species (62) were found in
packaged tea samples compared to the unpackaged tea samples (49 species; Tab.
2). Higher counts of species (37) were also recorded from fermented than from
non-fermented tea samples (25 species). In herbal tea samples of local origin 48
species were detected compared to teas of other origin (25 species). There were
no great differences between herbal teas and tea from Camellia sinensis in num-
bers of fungal species.

When the data were processed using the Monte Carlo permutation test in CCA,
no correlation between microfungal species and type of tea was found. The only
significant graphic evaluation is given in Fig. 1.

A large number of toxigenic fungi were found. The most important are the poten-
tially aflatoxigenic Aspergillus flavus, ochratoxigenic A. ochraceus and A. niger, and
A. versicolor, which can produce sterigmatocystin (see e.g. Frisvad and Samson 1991,
Samson et al. 2004). But using the rapid screening method for the detection of
aflatoxins according to Saito and Machida (1999), the production of aflatoxins was
not demonstrated in any of the isolated Aspergillus section Flavi strains.

Using the method for isolation of heat resistant fungi some thermophilic or
thermotolerant (e.g. Rhizomucor pusillus, Aspergillus fumigatus) and thermo-
resistant fungi (Euwrotium species) were recorded; the ascospores of the latter
can survive higher temperatures (Pitt and Hocking 1997).
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Fig. 1. Graphic evaluation (ordination biplot) resulting from canonical correspondence analysis CCA
of fungal species data with kind of tea as an explanatory variable. All species data were included in the
analysis, but only the most frequent ones (isolated at least from 5 samples) are shown here. The first
axis explained 4.3 % (P-value = 0.002) and all axes together 15.9 % (P-value = 0.002) variability of the
data package.

Abbreviations: fermented, black, teas (black), non-fermented, green, teas (green), teas from plants
originated in temperate zone (temperate), teas from plants originated in subtropical or tropical areas
(sub/tropical), Alternaria alternata (alt-alt), Aspergillus flavus (asp-fla), A. fumigatus (asp-fum),
A. miger (asp-nig), A. versicolor (asp-ver), Cladosporium cladosporioides (cla-cla), Eurotium
amstelodami (eur-ams), E. chevalieri (eur-che), E. repens (eurrep), Penicilliwm aurantiogrisewm
(pen-aur), P brevicompactum (pen-bre), P chrysogenum (pen-chry), P citrinum (pen-cit),
FP. spinulosum (pen-spi), Rhizopus stolonifer (rhi-sto).
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Tab. 2. Species richness, mean values of colony forming units per gram and Sgrensen similarity index
(SI) calculated for microfungi obtained from different types of tea.

kind of tea species numbers SI CFU/g

packaged 62 0.56 0.20 x 10
unpackaged 49 0.09 x 10
herbal tea 50 b 0.13 x 10’
Camellia sinensis 57 0.15 x 10’
fermented (black) 37 0.08 x 10"
non-fermented (green) 0.22 x 10’
local origin 48 ¥ 0.09 x 10’
other origin 0.06 x 10°

Tab. 3. List of micromycetes isolated from two types of teas.
Abbreviations: black: fermented, black, teas, green: non-fermented, green, teas, temperate: herbs of
temperate origin, (sub)tropical: herbs of subtropical or tropical origin, L: unpackaged, P: packaged

Fungal species Numbers of contaminated samples

Camellia sinensis other herbs total
black green temperate | sub/tropical
L P L P L P L P
Acremonium sp. 1 1
Acremonium sp. 2
Acremonium sp. 3
Acremonium strictum W. Gams
Alternaria alternata (Fr.) Keissl.
Aspergillus aculeatus lizuka
Aspergillus cf. caelatus B. W. Horn
Aspergillus flavus Link
Aspergillus fumigatus Fresen.
Aspergillus niger agg. Tiegh,
Aspergillus ochraceus K. Wilh.
Aspergillus parasiticus Speare
Aspergillus penicillioides Speg,.
Aspergillus sydowii (Bainier et Sartory)
Thom et Church

Aspergillus tamarii Kita

PR B Py PSR PO L0 PSS oy
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Aspergillus versicolor (Vuill.) Tirab.
Basipetospora sp.
Byssochlamys nivea Westling

Chaetomium cf fusiyforme Chivers
Chaetomium globosum Kunze; Fr,

Chaetomium sp.
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Tab. 3. Continuation.

Cladosporium cladosporioides (Fresen.)
G. A. de Vries

Clonostachys rosea (Link : Fr.) Schroers,
Samuels, Seifert et W. Gams

Emericella nidulans (Eidam) Vuill.

Epicoccum nigrum Link

Eupenicillium sp.

Eurotium amstelodami 1., Mangin

Eurotium chevalieri L. Mangin

Eurotium cristatum (Raper et Fennell)
Malloch et Cain

Eurotium repens de Bary

FEurotium rubrum Jos. Konig et al.

Eurotium sp.

Fusarium sp.

Gelasinospora cf. retispora Cain

Microascus brevicaulis S. P. Abbott

Microascus manginii (Loubiére) Curzi

Mucor dimorphosporus f, sphaerosporus
(Hagem) Vanova

Mucor petrinsularis Naumov

Mucor plumbeus Bonord.
Mycocladus corymbifer (Cohn) Vaiova
Paecilomyces variotii Bainier

Penicillium aurantiogriseum Dierckx

Penicillium bilaiae Chalab.

Penicillium brevicompactum Dierckx
Penicillium chrysogenum Thom

Penicillium citrinum Thom

Penicillium commune Thom

Penicillium cf. coprophilum
(Berk. et M. A. Curtis) Seifert et Samson
Penicillium corylophilum Dierckx

Penicillium crustosum Thom

Penicillium expansum Link

Penicillium fellutanum Biourge

Penicillium glabrum (Wehmer) Westling

Penicillium miczynskii K. M. Zalessky

Penicillium minioluteum Dierckx

Penicillium solitum Westling

Penicillium spinulosum Thom

Penicillium cf. verrucosum Dierckx
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Tab. 3. Continuation.

Penicillium waksmanii K. M, Zalessky

Penicillium sp.1
Penicillium sp.2
Penicillivm sp.3

Penicillium sp.4

Periconia byssoides Pers.

Phoma sp. 1

Phoma sp. 2

Rhizopus arrhizus A. Fisch,
Rhizomucor pusillus (Lindt) Schipper

CORECH [ [0 ==y PSay sy puuy Uay jay Y

Rhizopus microsporus var. rhizopodiformis
(Cohn) Schipper et Stalpers

Rhizopus stolonifer var. stolonifer (Ehrenb.) Vuill.

Sordaria fimicola (Roberge) Ces. et de Not,

Stachybotrys sp.

Syncephalastrum racemosum Cohn ex J. Schrot.

—
<

P

Talaromyces flavus (Klicker) Stolk et Samson
Talaromyces wortmanii (Klocker) C. R. Benj.

Talaromyces sp.

0O [ (0o = |00 |

Trichoderma longibrachiatum Rifai
Trichothecium roseum (Pers.: Fr.) Link
[locladium botrytis Preuss

mycelia sterilia 1
mycelia sterilia 2
Total no. of fungal species

— oo |—

-]
—

The quantitative study according to CSN ISO 7954 confirmed that all tested tea
samples met the hygienic conditions relating to them by Act no. 294/1997 coll. The
most contaminated sample of packaged non-fermented tea contained only 1.2 x 10
CFU/g, whereas according to the above cited notice teas can not contain more than
10° CFU/g. Mean values of colony forming units per gram (CFU/g) are in Tab. 2.

DISCUSSION

In the majority of the tested samples and in all tea samples (Camellia
sinensis), Aspergillus niger agg. was found. Its occurrence was also reported by
all the other authors who carried out mycological examination of teas (Dvorakova
1982, Jesenska 1987, Abdel-Hafez and El-Maghraby 1992, Brezina et al. 1997,
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Cutkova 1997, Elshafie et al. 1999, Kubdtovi et al. 2000, Ostry et al. 2000, Ostry et
al. 2002). This result could indicate that there is a relationship between the Camel-

lia sinensis and Aspergillus niger agg. But when using the Monte Carlo Permuta-
tion test in CCA, we did not found out any correlation between particular
microfungal species and a type of tea studied. In respect of the collateral high oc-
currence of this species in other herbal tea samples, it could be rather the sub-
strate containing a low amount of water which A. niger agg. prefers.

Aspergillus niger and three other species of the section Nigri now belong to
ochratoxigenic fungi (Abarca 1994, Samson et al. 2004). Therefore, the occur-
rence of A. niger in teas should not be underestimated. The very important
aflatoxigenic fungus A. flavus was found in only 13 % of samples. We did not prove
production of aflatoxin in any isolate. However, we used only a simple screening
method. For achieving more exact results, other methods could be used.

There were quite some differences in species richness between all kinds of tea,
which was reflected in a low value of the Sgrensen similarity index. This result is in-
teresting mainly in the case of fermented compared to non-fermented tea and in the
case of local teas compared to teas of other origin. But we did not find any effect of
fermentation or origin of plant on the species composition. Likely, most microfungi
coloniaze the tea product later during processing. This hypothesis supports not
only the fungal spectrum recorded (generally saprobic fungi preferring dried food)
but also the great difference in species composition between our results and
microfungal species isolated from soils under tea shrubs (Camellia sinensis) and
directly from living tea plants (Agnihothrudu 1962, I'arr et al. 1994). Unfortunately,
data about the country of plant origin and packing hall could not be obtained. The
amounts of colony forming units (CFU/g) and so the differences among various
types of tea were too low to assess a significant effect of any type of tea.

The quantitative study according to CSN ISO 7954 confirmed that the tested
groups of green teas met all the hygienic conditions concerning them according to
Act no. 294/1997 coll. But the quantitative study was also applied to the black teas
even though they are considered as food without risk to human health and there are
not any hygienic standards in the act. This result is very favourable, because the
number of colony forming units (CFU/g) was much lower than 10” CFU/g which is
the admissible maximum of CFU/g according to the above mentioned act.
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Notes on mycobiota associated with Ips typographus
from the Sumava Mts. (Czech Republic)
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Novotny D. and Jankovsky L. (2005): Notes on mycobiota associated with Ips
typographus from the Sumava Mts. (Czech Republic). — Czech Mycol. 57: 91-96.

In 1999 and 2000, stem samples of Norway spruce (Picea abies) infested by bark beetle (Ips
typographus) from one spruce stand locality affected by massive infestation by Ips typographus in the
central part of the Sumava mountains were taken. The mycobiota of 20 adults was studied. Eighteen
species of microscopic fungi were recorded. Yeasts and ophiostomatoid fungi were detected most fre-
quently.

Key words: Picea abies, ophiostomatoid fungi, bark beetles

Novotny D. a Jankovsky L. (2005): Prispévek k mykobioté lykoZrouta smrkového
(Ips typographus) ze Sumavy (Ceska republika). — Czech Mycol. 57: 91-96.

V letech 1999 a 2000 byly vZdy na jedné vybrané lokalité postizené kurovcovou kalamitou ve stred-
ni &4sti Sumavy odebrany vzorky kmenii smrku (Picea abies) napadenych lykozroutem smrkovym (Ips
typographus). Z odebranych vzorki smrku bylo odchyceno celkem 20 dospélych brouk a zjistovany

mikroskopické houby, které prenaseji. Celkem bylo nalezeno 18 druhii mikroskopickych hub, mezi
nimiz dominovaly kvasinky a ophiostomatalni houby.

INTRODUCTION

Ffungi and insects are important factors in trees pests in different parts of the
world. Mycological and phytopathological research in the last 20 years has been
focused on understanding the importance and role of fungi — bark beetle associa-
tions in trees dieback. The role of fungi associated with bark beetles as potential
pathogens of vascular tissues is investigated (Krokene and Solheim 1996,
Yamaoka et al. 1997, Kirschner 2001).

In this field, spruce bark beetle (Ips typographus) is frequently studied. The
mycobiota associated with this beetle species was investigated in Europe (e.g.
Solheim 1986, 1993; Krokene and Solheim 1996; Kirisits 1998) and Japan
(Yamaoka et al. 1997). FFungi, especially ophiostomatoid, associated with spruce
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bark beetles are known to be pathogenic to various species of trees (e.g. Krokene
and Solheim 1996, Kirisits 1998).

So far, the mycobiota of eight species of bark beetles (Hylurgops palliates, Ips
typographus, Myelophilus piniperda, Pityogenes chalcographus, Scolytus
intricatus, Tomicus minor, T. piniperda, Xyloterus. lineatus), including Ips
typographus, has been investigated in the Czech Republic (Novotny and Sriitka
2004). Fungi associated with bark beetles, including I. typographus, from Central
Bohemia were investigated by Kotynkova-Sychrova (1966). She studied a very
limited number of adult bark beetles and did not pay attention to the frequency of
occurrence of these fungi. Phytopathological aspects of fungi associated with Ips
typographus, especially Ceratocystis polonicum and Ophiostoma bicolor, were
investigated by Jankovsky and Mrkva (1997) and Jankovsky et al. (1998, 2003).

The aim of the present study is to contribute to the knowledge of mycobiota of
Ips typographus which causes mass dieback of Norway spruce in the Sumava
Mts. (southwest part of the Czech Republic).

MATERIALS AND METHODS

Samples of spruce stems (Picea abies) including galleries and adults of Ips
typographus were taken from spruce stands from two localities in the central part

of the Sumava Mts., South Bohemia, Czech Republic. One was near the village of
Modrava (48°58'44"N 13°28'42"E) and the second one was on the slope of Mt.
Luzny (48°58'47”N, 13°28'64”E). The samples from the first study site were taken
in August 1999 and samples from the second study site were taken in June 2000.
The spruce stands were affected by mass infestation by Ips typographus. Both lo-
calities belong to the study sites of the Institute of Landscape Ecology, Academy
of Sciences of the Czech Republic.

Tab. 1. Overview of studied samples.

Sample No. | Date Locality Samples
| 2 Aug 1999 Modrava 10 adults beetles from 1 stem

2 21 June 2000 Mt. Luzny 10 adults beetles from | stem

Mature beetles were excised from the bark and separately washed in 5 ml of
sterile water with Tween 80 for 3 minutes in an ultrasonic cleaner. Washed beetles,
1 ml of the suspension and detritus from galleries were separately inoculated on
Petri dishes with 2 % malt extract agar. After 10-14 days of incubation at room
temperature the fungi were isolated and identified.

Ophiostomatoid fungi were identified using following literature: Upadhyay
(1981), Solheim (1986), Grylls and Seifert (1993) and Yamaoka et al. (1997).
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RESULTS

In the present study, 18 fungal species were detected in Norway spruce sam-
ples infested with Ips typographus. Yeasts and ophiostomatoid fungi dominated
the fungal community, but other filamentous fungi were recorded, too. Five fungal
species (yeast sp. 1, Graphium cf. fimbriisporum, Ophiostoma piceaperdum,
a sterile dark mycelium and Ophiostoma bicolor) were recorded in association
with at least 40 % of beetles. Small differences were observed in the occurrence of
fungi on bodies of beetles, in the suspension and in galleries. More fungal species
were found in galleries than in the suspension or beetle bodies. All dominant spe-
cies, excluding Ophiostoma bicolor, were found in the suspension, beetle bodies
and galleries (Table 2).

In 1999, 13 species were isolated from beetles from Modrava. Five dominant
species (yeast sp. 1, Graphiuwm cf. fimbriisporum, Ophiostoma bicolor,
Ophiostoma minulum and Ophiostoma piceaperdum) were observed in associa-
tion with at least 40 % of beetles.

In 2000, 11 fungal species were detected in association with beetles from the
locality Mt. Luzny. The fungal community was dominated by three species (yeast
sp. 1, Ophiostoma piceaperdum and a sterile dark mycelium) which occurred in
association with at least 40 % of beetles.

DISCUSSION

Many of the fungal species, especially ophiostomatoid fungi, isolated in the
present study, are well known for Ips typographus, i.e. Ceratocystis polonica,
Ophiostoma bicolor, O. piceaperdum (formerly O. europhioides), O. minutum
(formerly Ceratocystiopsis minuta), O. piceae, Graphium spp. and Leptographium
spp. (e.g. Solheim 1986; Kirschner 1994, 2001; Krokene and Solheim 1996;
Yamaoka et al. 1997).

Kotynkova-Sychrova (1966) investigated fungi associated with Ips typographus
in the Czech Republic. She isolated seven species of ophiostomatoid fungi
(Ophiostoma bicolor, O. minutum, O. penicillatum, O. piceae, O. piceaperdum,
0. serpens and Graphium pycnocephalum), but she did not pay attention to the
frequency of occurrence of these fungi. In the present study we recorded 10 spe-
cies of ophiostomatoid fungi and their frequency of occurrence. Ophiostoma
bicolor, O. minutum, O. piceae and O. piceaperdum were found in the present
study and by Kotynkova-Sychrova (1966).
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Tab. 2. Tungi recovered in the mycobiota study of Ips typographus from the Sumava Mts. (T — total
occurrence, B —body of adult, G - gallery, S - suspension, % - percentage of beetles colonised by fungi).

Species of fungi Modrava 1999 Luzny 2000 Both localities

(10 beetles) (10 beetles)
B% | S% [ G% | T% | B% | S% ™% | T%
bhasidiomycete sp. | 10 20 20

Ceratocystis polonica (Siemaszko) C. Moreau 10 10 10 10

Cladosporium herbarum (Pers.: Fr.) Link 10 10

Graphium cf. fimbriisporum (Morelet) 4 % i 90 | 30 10
K. Jacobs, T. Kirisits et M. J. Wingf.

Graphium sp. 2

Leptographium sp. |

Leplographium sp. 2
Mucor racemosus Fresen.

Ophiostoma bicolor Davidson et Wells
Ophiostoma piceaperdum (Rumbold) Arx
Ophiostoma minutum Siemaszko

Ophiostoma piceae (Miinch) H. et P. Sydow

Ophiostoma sp. 1
Phoma sp.

sterile dark mycelium

sterile light mycelium
yeast sp. |
yeast sp. 2

Number of species

At the two study sites, significant differences in the composition of the
mycobiota, specifically in the occurrence of dominant species, were find, but
some frequently occurring fungi (Ophiostoma piceaperdum and Graphium cf.
fimbriisporum) were recorded at both localities. The differences in mycobiota
composition are probably caused by origin or by time of sampling of beetles. The
investigated beetles were sampled on one spruce stem each year. The investigated
beetles were born in one maternal gallery or the fungi grew through the plant tis-
sue (wood and bark) and colonised more beetle galleries.

The differences in mycobiota composition were compared with results by
Solheim (1992) and studies by Kirschner (2001), too. In the present. study, yeast
sp. 1, Graphium cf. fimbriisporum, Ophiostoma piceaperdum, a sterile dark my-
celium and Ophiostoma bicolor were isolated most frequently. Ceratocystis
polonica, Graphium sp., Ophiostoma penicilliatum and O. bicolor were domi-
nant species in the study by Solheim (1992); and Kirschner (2001) recorded most
frequently Ophiostoma minutum (as Ceratocystiopsis minutum), O. piceae and
0. piceaperdum (as O. europhioides), O. japonicwm and O. bicolor. The men-
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tioned fungal species are associated with Ips typographus and frequencies of
their occurrence differ from case to case.

According to Solheim’s (1992) classification of fungal succession in spruce in-
fested by Ips typographus, most recorded fungi (almost all species of
ophiostomatoid fungi) in the present study belong to secondary or tertiary invad-
ers. Only Ceratocystis polonica belongs to primary invaders. Quaternary invaders
were recorded in very low frequency (e.g. Mucor racemosus, Cladosporium

herbarum, Phoma sp.), but some of these fungi (Cladosporium herbarum,
Phoma sp.) are known as saprophytes or endophytes of conifers, including spruce
(Petrini and Fisher 1988, Butin and Kowalski 1990).

The method of direct isolation (beetles are taken from their galleries and di-
rectly placed on agar medium) is most frequently used to study the mycobiota of
bark beetles (Kirschner 1994, 2001; Krokene and Solheim 1996; Solheim 1986;
Yamaoka et al. 1997). In the present study, the mycobiota of Ips typographus was
investigated by using an ultrasonic cleaner. Kubatova et al. (2002) employed the
same method during a study of fungi associated with Scolytus intricatus as in the
present study. We did not know if the method of using an ultrasonic cleaner was ap-
propriate to study fungi associated with bark beetles, because Kubatova et al.

2002) recorded ophiostomatoid fungi in low frequencies. Our results are similar to
observations by Kirschner (1994, 2001), Solheim (1992) and Yamaoka et al. (1997),
who used the method of direct isolation and therefore the method based on using
an ultrasonic cleaner is applicable for the study of the mycobiota of bark beetles.

An attention was paid to the occurrence of Ceratocystis polonica, because this
species is known to be potentially pathogenic or pathogenic to spruce (Kirisitis
1998). In the present study, this species was detected in low frequency each year.

In 2000, a so far unidentified basidiomycete (sp. 1) (Table 2) was isolated. It
was morphologically similar to Dacryobolus ipidophyllus, which is known from
beetle galleries (Fassatiova 1954), but the full description of this species was not
available to the authors of the present paper. Some other basidiomycete species
(e.g. Amylostereum spp.) are known for their symbiosis with insects (Slippers et
al. 2002) and the observed unidentified basidiomycete could be symbiotic with Ips
typographus.

Yeast sp. 1 occurred more frequently in the suspension and on insect bodies
than in galleries. Intestines of beetles could be probably its ecological niche and
therefore this species occurs less frequently in galleries.

ACKNOWLEDGEMENTS

The work was supported by the Grant Agency of the Ministry of Education,
Youth and Sports of the Czech Republic (project no. 434100005).

95




CZECH MYCOL. 57(1-2): 91-96, 20056
REFERENCES

BUTIN H. and KOWALSKI T. (1990): Die natiirliche Astreinigung und ihre biologischen Voraussetzungen
5. Die Pilzflora von Fichte, Kiefer und Liirche, - Eur J. For. Path. 20: 44-54.

FASSATIOVA O. (1954): Houby v chodbach kirovel [Fungi in bark beetle galleries]. - Ces. Mykol. 8:
138-143 (in Czech, with English abstract).

GRYLLS B. T. and SEIFERT K. A. (1993): A synoptic key to species of Ophiostoma, Ceratocystis and
Ceratocystiopsis. — In: Wingfield M. I, Seifert K. A. and Webber J. F. (eds.), Ceratocystis and
Ophiostoma — taxonomy, ecology and pathogenicity., p. 261-268, St. Paul.

JANKOVSKY L. and MRKVA R. (1997): Pienos patogeni vaskuldarnich pletiv na smrku lykozroutem
smrkovym Ips typographus L. [Transmussion of vascular tissue pathogens in spruce by Ips
typographus L.). - In: Krizova E. and Kodrik J. (eds.), Les, drevo, Zivotné prostredie. Zbornik
referatov. [Forest, wood and environment. Proceedings), TU Zvolen, p. 209-218 (in Czech).

JANKOVSKY L., MRKVA R. and AMBROZOVA L. (1998): Ranové reakce na infekci imagy Ips typographus
[Induced wound response to infection by imagoes of Ips typographus]. — In: Pavlik M. (ed.),
Mykofléra pod vplyvom zmien Zivotného prostredia. Zbornik referatov. [Mycoflora under the influ-
ence of a changing environment. Proceedings.] TU Zvolen, p. 48-57.

JANKOVSKY L., NOVOTNY D. and MRKVA R. (2003): Induced response of Norway spruce Picea abies
P. Karst. After artificial inoculation by imagoes of Ips typographus L.. —J. For. Sci. 49: 403-411.
KIRISITS T. (1998): Pathogenicity of three blue-stain fungi associated with the bark beetle Ips

typographus to Norway spruce in Austria. - Osterr. Z. Pilzk. 7: 191-201.

KIRSCHNER R. (1994): Mit Borkenkifern assoziierte Pilze. — 148 p., ms. [depon. in Bibliothek des
Universitit Tiibingen, Tiibingen|.

KIRSCHNER R. (2001): Diversity of filamentous fungi in bark beetle galleries in Central Europe. — In:
Misra J. K. and Horm B. W. (eds.), Trichomycetes and other fungal groups, p. 175-196, Enfield
(USA) and Plymouth (UK).

KOTYNKOVA-SYCHROVA E. (1966): Mykoflora chodeb kirovel v Ceskoslovensku [The mycoflora of
bark-beetle galleries in Czechoslovakia). — Ces. Mykol. 20: 45-53 (in Czech, with English abstract).

KROKENE P. and SOLHEIM H. (1996): Fungal associates of five bark beetle species colonizing Norway
spruce. — Can. J. For. Res. 26: 2115-2122.

KUBATOVA A., NOVOTNY D. and PRASIL K. (2002): Microscopic fungi associated with oak bark beetle
(Scolytus intricatus) in the Czech Republic. - Book of abstracts of the seventh international myco-
logical congress (IMCT7), Oslo, Norway, August 11-17, 2002, p. 300.

NOVOTNY D. and SRUTKA P. (2004): Ophiostoma stenoceras and O. grandicarpum (Ophiostomatales),
first records in the Czech Republic. — Czech Mycol. 56: 19-32.

PETRINI O. and FISHER P. J. (1988): A comparative study of fungal endophytes in xylem and whole stem
of Pinus sylvestris and Fagus sylvatica. - Trans. Brit. Mycol. Soc. 91: 233-238.

SLIPPERS B., COUTINHO T. A., WINGFIELD B. D. and WINGFIELD M. J. (2002): Relationship amongst the fungal
symbionts of siricid woodwasps and their spread in the Southern Hemisphere. — Book of abstracts of
the seventh international mycological congress (IMC7), Oslo, Norway, August 11-17, 2002, p. 133,

SOLHEM I1. (1986): Species of Ophiostomataceae isolated from Picea abies infested by the bark beetle
Ips typographus. — Nord. J. Bot. 6: 199-207.

SOLHEIM H. (1992): Fungal succession in sapwood of Norway spruce infested by the bark beetle Ips
typographus. - Eur. J. For. Path. 22: 136-148.

SOLHEIM H. (1993): Fungi associated with the spruce bark beetle Ips typographus in an endemic area in
Norway. - Scand. For. Res. 8: 118-122.

YAMAOKA Y., WINGFIELD M. J., TAKAHASHI 1. and SOLHEIM H. (1997): Ophiostomatoid fungi associated
with the spruce bark beetle Ips typographus I. japonicus in Japan. — Mycol. Res. 101: 1215-1227.

UPADHYAY H. P. (1981): A monograph of Ceratocystis and Ceratocystiopsis. - 176 p. Athens (USA).




CZECH MYCOL. 57(1-2): 97-115, 2005

Distribution and ecology of Camarops tubulina
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and remarks on its European distribution
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Holec J. (2005): Distribution and ecology of Camarops tubulina (Ascomycetes,
Boliniaceae) in the Czech Republic and remarks on its European distribution. —
Czech Mycol. 57(1-2): 97-115.

Camarops tubulina is a remarkable pyrenomycete included in the Red Book and protected by law
in the Czech Republic. Until 1995, 8 localities were known. Due to intensive searching in the period
1996 — spring 2005, the species is currently known from 66 localities (94 finds). Its stromata mostly oc-
cur on old, fallen, decaying trunks of Picea and Abies, rarely of Fagus, especially in virgin forests or
minimally influenced natural forests, but rarely also on old, decaying trunks lying in man-made forests.
Most frequent habitats are submontane herb-rich beech forests with admixture of Abies and Picea,
mixed mountainous forests composed of Fagus, Picea and Abies, natural spruce forests of the
supramontane belt and bog spruce forests surrounding mountain peat bogs. The species also occurs in
lowlands, but at sites with climatic inversion such as stream valleys, small canyons and gorges. An
analysis of its habitats showed that the most important conditions necessary for its occurrence are the
existence of more or less natural forest stands with presence of fallen, decaying trunks of Picea, Abies
or Fagus (or, rarely, presence of such trunks in man-made forests) and a stable, humid and cool micro-
climate, best ensured by a closed forest stand. From the point of view of nature conservation,
Camarops tubulina is an important bioindicator of natural forest ecosystems. The Czech Republic rep-
resents the richest area of its occurrence in Europe, where the species is currently known from north-
ern and central part. Distribution maps for the Czech Republic and Europe are provided,

Key words: [ungi, pyrenomycetes, Camarops tubulina, natural forests, virgin forests, bioindicator

Holec J. (2005): Rozsireni a ekologie druhu Camarops tubulina (Ascomycetes,
Boliniaceae) v Ceské republice a poznamky k jeho rozsiteni v Evropé. — Czech
Mycol. 57(1-2): 97-115.

Camarops tubulina je pozoruhodny pyrenomycet, zahrnuty do Cervené knihy SR a CR a zaroven
v CR zakonem chranény. Do roku 1995 byl v CR znam z 8 lokalit. Diky intenzivnimu sledovani v letech
1996 - jaro 2005 je nyni znam uz ze 66 lokalit. Stromata se vétSinou vyskytuji na starych padlych a tleji-
cich kmenech smrki a jedli, vzacné i buki, zejména v pralesovitych a pfirozenych lesnich porostech,
ale vzacné i na starych padlych kmenech lezicich v kulturnich lesich. Nej¢astéjsimi biotopy jsou pod-
horské kvétnaté budiny s primési jedle a smrku, horské smisené lesy tvorené bukem, smrkem a jedli,
klimaxové horské smréiny a podmaéené smréiny lemujici horska raSelinidté. Druh se vyskytuje i v nizi-
nach, tam ovSem na mistech s inverznim klimatem jako jsou udoli a kanony potokii a rokle. Analyza
stanoviStnich narokl ukazala, ze nejddlezitéjsimi predpoklady vyskytu Camarops tubulina jsou exis-
tence vice ¢ méne prirozenych lesi se starymi padlymi kieny smrki, jedli a bukid (nebo ve vzacenych
pripadech alespon pritomnost takovych kment v kulturnich lesich) a zaroven stabilni, vihké a chlad-
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néjsi mikroklima, které nejlépe zajisti uzavieny lesni porost. Camarops tubulina lze pokladat za vy-
znamného bioindikdtora piirozenych az pralesovitych porosti. Ceska republika nyni predstavuje
nejbohatsi arelu jeho vyskytu v Evropé, kde se tento druh vyskytuje v jeji severni a stiedni ¢asti. To vse
dokumentuji mapy rozsifeni v CR a v Evropé.

INTRODUCTION

Camarops lubulina (Alb. et Schwein.: Fr.) Shear [= Bolinia tubulina (Alb. el
Schwein.: Fr.) Sacc.] is a remarkable species in the Czech Republic. It is
a saprotrophic fungus producing stromata on old, decaying trunks of conifers
(Picea, Abies), less frequently of broadleaved trees. The first finds were published
by Svréek (1969), who reported collections made by Z. Pouzar in virgin forests of
Southern Bohemia (Boubinsky prales, Zofinsky prales) in 1967. Another 4 locali-
ties were published by Pouzar (1986), all of them natural or seminatural forests
protected as nature reserves. These finds led to the inclusion of Camarops
tubulina into the Red Book of the Slovak and Czech Republics (Kotlaba et al.
1995). In this book 2 more localities were reported and the species was character-
ised as a typical fungus of natural beech-fir and spruce forests of the submontane
(5600-800) and montane (800-1100) belt, producing stromata on old, fallen trunks
of Abies, Picea and rarely Fagus in later stages of decay. At the same time the spe-
cies was included into the list of fungi protected by law in the Czech Republic
(Antonin and Bieberova 1995) as a critically endangered species. Some recent re-
cords were published by Holec (1998, 1999) and Réblova and Prasil (1999) from
the Sumava Mts., and by Tom$ovsky (2000) from the Slezské Beskydy Mts. Beran
and Tondl (1997) presented a distribution map for Southern Bohemia and a photo-
graph by Holec.

During field work in natural forests of the Czech Republic the present author
recorded Camarops tubulina at many new localities and several new regions.
The aim of this paper is to evaluate the distribution and ecology of this remark-
able species in the light of the newly obtained field data.

MATERIAL AND METHODS
Field work
Camarops tubulina was intensively searched for at all localities in the Czech
Republic I visited in the period 1996 — spring 2005, especially in nature reserves

and forests with a high amount of dead wood. Of course [ was not able to visit all
regions of the Czech Republic, but the areas with a richer occurrence of natural to
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virgin forests (Sumava Mis., Krkono$e Mts., Brdy hills, Moravskoslezské Beskydy

Mts., Javorniky Mts.) were included. Voucher specimens of these finds are kept at
the Mycological Department of the National Museum, Prague (herbarium PRM).
The data obtained from the field were supplemented by data from the herbaria
PRM, CB and BRNM and data kindly provided by some Czech mycologists.

Terminology

Locality: for the purpose of this article, one locality is characterised as a place
of occurrence of Camarops tubulina having the same type of vegetation, altitude
and inclination and situated at a distance of about 0.5-1 km from neighbouring lo-
cality. At one locality, several trunks with stromata of C. tubulina can be present.

Find: record of C. tubulina on one trunk. The finds were documented by her-
barium specimens, photograps or (exceptionally — at localities with several finds
of C. tubulina) by records in a notepad.

Altitudinal distribution: for definitions of categories see Kotlaba (1984: 187).

Habitats: Chytry et al. (2001). Names of geographic units are taken from the
phytogeographical division of the Czech Republic (Skalicky 1988).

Abbreviations

CR — Czech Republic, dia — photographed using colour slides (kept in PRM),
digifoto — photographed with a digital camera (file kept in PRM), not. — a field re-
cord which is only noticed or photographed but not documented by a herbarium
specimen, NP — National Park, PLA — Protected Landscape Area.

RESULTS

All findings presented in this chapter are based exclusively on data from the
Czech Republic. Both published, herbarium, and personal data were evaluated.
Their comparison with data from other European countries is presented in para-
graphs ,Discussion®.

Camarops tubulina (Alb. et Schwein.: Fr.) Shear Figs. 4-8
= Bolinia tubulina (Alb. et Schwein.: Fr.) Sacc.
Basionym: Sphaeria tubulina Alb. et Schwein., Consp. fung. Lusat., p. 6, tab. 4,
fig. 4, 1805.

Ior complete synonymy and taxonomy see Svréek (1969), Nannfeldt (1972),
Hilber and Hilber (1980), Pouzar (1986).
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Coloured illustrations published in Czech literature: Kotlaba et al. (1995: 33,
picture), Beran and Tondl (1997: 21, photograph by J. Holec), Holec (2000: 166,
photograph).

DISTRIBUTION

Number of known localities: 66
Number of finds: 94

In the following survey, the records published by Svréek (1969), Pouzar (1986)
and Réblova and Prasil (1999) are cited in a shortened way. The codes of geo-
graphical units agree with the numbers in distribution map (Fig. 1).
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Fig. 1. Distribution of Camarops tubulina in the Czech Republic (MTB mapping grid). The numbers
indicate geographical units (see Results, chapter Distribution). The find from Cesky Raj, locality
Prachovské skaly by A. LepSova (pers. comm.) is not included as not all data on it were available.
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1. Ceské Svycarsko (Czech Switzerland) NP in Labské piskovce region

0.6 km SW of Vysoka Lipa (Lipa hotel) near Jetrichovice, Kostelni stezka path: bottom of the gorge,
mixed forest on sandstone bedrock: mainly Picea, admixture of Fagus, Pinus, alt. 230 m, Picea abies:
fallen, decaying trunk covered with mosses (diam. 0.5 m), 21 Sep 2002 leg. J. Holec JH 200/2002 (PRM
902210). - Ditto, Picea abies: decaying trunk covered with mosses, 21 Sep 2002 not. J. Holec. — Ditto,
Picea abies: decaying trunk covered with mosses, 21 Sep 2002 not. J. Holec. - 0.7 km WSW of Vysoka
Lipa (Lipa hotel) near Jetfichovice, Kamenice river valley between Kostelnf stezka and Sindelovy diil,
mixed forest on sandstone bedrock: Picea + Fagus, Carpinus, Fraxinus, Corylus, alt. 190 m, Picea
abies: fallen, decaying trunk, 21 Sep 2002 leg. J. Holec JH 212/2002 (PRM 902199). - 0.8 km ESE of
Vysoka Lipa (Lipa hotel) near Jetfichovice, gorge between Jetfichovicka Béla stream and Intercamp,
spruce forest on sandstone bedrock + Fagus, Quercus, alt. 220 m, Picea abies: fallen, decaying trunk,
23 Sep 2002 leg. J. Holec JH 241/2002 (PRM 902217). - 2.2 kmm WNW of Vysoka Lipa near Jetfichovice,
deep gorge between Soorgrund (,Kout*) gorge and Kamenice river (upper part), yellow-marked tourist
path, Picea forest + Fagus, alt. 190 m, Picea abies: fallen, decaying trunk covered with mosses (diam.
30 em), 23 Sep 2002 leg. J. Holec JH 243/2002 (PRM 902236). — 1.1 ki S of Mezni Louka between
Hiensko and Jetfichovice, soutéska Kamenice river canyon between Soorgrund gorge and Divoka
soutéska, natural forest on sandstone bedrock (Fagus, Carpinus, Acer pseudoplatanus, Picea), alt.
165 m, Picea abies: fallen, decaying trunk (diam. 30 cm), 24 Sep 2002 leg. J. Holec JH 252/2002 (PRM
902229). - 0.2 km S of Mezna between Hrensko and Jetfichovice, gorge between Mezni miistek and
Mezna, S slope, mixed forest on sandstone bedrock (old Picea, Fagus), alt. 210 m, Picea abies: fallen,
decaying trunk (diam. 50 cm), 24 Sep 2002 leg. J. Holec JH 262/2002 (PRM 902222). - 1.9-2.4 km NNE of
Klepaé hotel in Hrensko, Sucha Béla stream valley, steep slope with sandstone rocks, mixed forest
(Fagus, Picea), alt. 320 m, Picea abies: decaying trunk, 18 Sep 2003 leg. J. Holec JH 92/2003 (PRM). —
ca. 1 km N of Mezni Louka near Hrensko, gorge between Gabrielina stezka path and stream from
Ponova louka reserve, man-made spruce forest + Fagus on sandstone bedrock, alt. 320 m, Picea abies:
fallen trunk without bark, 19 Sep 2003 leg. et det. W. Jaklitsch (herb. Jaklitsch?). - 2.1-2.3 km N of the
church in RiZova near Hrensko, Kamenice river canyon, gorge between sandstone rocks: valley of
a small stream flowing into the Kamenice river S of Mezni mistek, grown by Acer pseudoplatanus,
Picea, Fagus, alt. 190 m, Picea abies: decaying trunk covered with mosses, 21 Sep 2003 leg. J. Holec JH
142/2003 (PRM).

2. Jizerské hory Mts.

Near Hejnice, Holubnik mountain, Picea abies, 8 Oct 1970; for details see Pouzar (1986: 218).

3. Krkonose Mts.

ca. 6 km NW of Spindleriv Mlyn, Labska rokle gorge below the Labska bouda cottage, old climax
spruce forest with Sorbus aucuparia, alt. 1200 m, Picea abies: old, fallen, decaying trunk, 30 May 2002
leg. J. Holec JH 23/2002 (PRM 896415). - Ditto, Picea abies: old, fallen, decaying trunk, 30 May 2002 not.
J. Holec. — Near Dolni Misec¢ky in Kotelsky potok stream valley, nature reserve V bazinkach, natural
mixed forest (Picea, Fagus), alt. 900 m, Picea abies: on fallen, decaying trunk covered with mosses, 29
May 2002 leg. J. Holec JH 19/2002 (PRM 896412). — Ditto, 29 May 2002 leg. J. Holec JH 22/2002 (PRM
896414). - 1.1 km W of Dolni Mise¢ky, nature reserve V baZinkach, upper part, E slope, natural mixed
forest (Picea, Fagus), alt. 1020 m, Picea abies: on decaying trunk covered with mosses, 26 Sep 2001 leg.
J. Holec JH 439/2001 (PRM). - 1.4 km NW of Dolni Misec¢ky, Kotelsky potok stream valley below Mt.
Kotel, E slope, natural mixed forest (Fagus, Picea), alt. 1050 m, Picea abies: on decaying trunk, 26 Sep
2001 leg. J. Holec JH 430/2001 (PRM). — Ditto, Picea abies: on decaying trunk, 26 Sep 2001 leg. J. Holec
JH 428/2001 (PRM).
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4. Cesky les Mts.

Near Dily in the Domazlice region, between Skarmanka and Tyrolka, alt. 700 m, Abies alba: on
fallen trunk, 25 Sep 1989 leg. Z. Pouzar (PRM 871543).

5. Planicky hieben ridge (Plzen region)

10 km E of Klatovy, 1.5 ki ESE of Habartice near Planice, nature reserve Jeleni vreh, natural forest
(Fagus, Picea, Abies), alt. 620 m, Picea abies: on fallen, decaying trunk, 19 May 2004 leg. J. Holec JH
42/2004 (PRM 902168). - Ditto, Picea abies: on fallen, decorticated trunk, 2 Jul 2004 not. J. Holec.

6. Brdy hills

9 km W of Rozmital pod Tremsinem, 3 kin NE of Chynin, nature reserve Chyninské buky, old natu-
ral Fagus forest, alt. 745 m, Picea abies: on fallen trunks, 19 May 2004 leg. J. Holec JH 32/2004 (PRM
902160). — Ditto, Abies alba: on fallen, decaying trunk, 19 May 2004 not. J. Holec. - Ditto, Picea abies:
on decaying trunk, 15 Sep 2004 not. J. Holec. - Near Nové Mitrovice, nature reserve Fajmanovy skaly,
Picea abies: on fallen trunk, 10 Sep 1989 leg. J. Vlasdk (PRM 870725). — Near MiSov in RoZmitil pod
Tremsinem region, nature reserve Misovské buky, natural Fagus forest, alt. 740 m, Fagus sylvatica: on
dead standing trunk, 26 Nov 1997 leg. J. Holec (PRM 891608). — Ditto, Fagus sylvatica: on dead stand-
ing trunk, 13 Nov 1997 leg. S. Bayerovi et . Stiiteska (PRM 891606). — Ditto, Fagus sylvatica: on dead
standing trunk, 26 Nov 1997 leg. J. Holec (PRM 891609). — Ditto, Picea abies: on fallen trunk, 12 Dec
1997 leg. Z. Pouzar (PRM 891604). — Near Picin, Kuchyiika forest, Abies alba, 30 Sep 1980; for details
see Pouzar (1986: 218).

7. Stiedni Povltavi region

7 km NW of Sedl¢any, 0.5 km NE of Nalzovské Podhdji, deep valley of a small stream on the left side
of Musik stream (right of Vltava river), man-influenced forest (Picea, Pinus, Carpinus) with big Picea
trees near the stream, alt. 330 m, Picea abies: fallen, decaying trunk covered with mosses (diam. 70
cm), 22 Aug 2003 leg. J. Holec JH 34/2003, digifoto (PRM). — Near Stfibrna Skalice, nature reserve Ve
Studeném, Fagus sylvatica: 17 Oct 1982, Abies alba: 13 July 1985; for details see Pouzar (1986: 218).

8. Zelezné hory hills

Near Bradlo in Chotébof vicinity, nature reserve Polom, natural forest (Fagetum), alt. 575 m, Abies
alba: on fallen trunk, 17 Oct 1986 leg. Z. Pouzar (PRM 866546).

9. Sumava Mts.

near Zelezna Ruda, glacier cirque of the Cerné jezero lake, Abies alba, 27 Aug 1997; for details see
Réblova and Prasil (1999), and Holec (1998: 39), finds also in other years (Prasil, pers. comm.). — Near
Zelezna Ruda, glacier cirque of the Certovo jezero lake, Picea abies, 28 Aug 1997; for details see Réblovi
and Prasil (1999), and Holec (1998: 39), finds also in other years (Prasil, pers. comm.). — 1.7 km S of the
church in Zelezna Ruda, site called Debrnik (part of Medvédi jamy zone 1 of Sumava NP), old natural for-
est (Fagus, Abies, Picea), SW slope, alt. 800 m, Picea abies: on decaying fallen trunk, 6 June 2001 not.
J. Holeg, dia. — Ditto, Abies alba: on decaying fallen trunk, 19 June 1997 leg. .J. Holec JII 56/1997 (PRM). —
Ditto, Picea abies: on decaying fallen trunk covered with mosses, 16 Oct 1997 leg. J. Holec et Z. Pouzar JH
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826/1997 (PRM 898618). — Ditto, Picea abies: on fallen trunk, 16 Oct 1997 leg. J. Holec (PRM 891595). —2.2
km SSE of the church in Zelezna Ruda, Grosse Deffernick stream valley, mixed forest (Fagus, Picea,
rarely Abies), alt. 780 m, Abies alba: on decaying fallen trunk, 6 June 2001 leg. J. Holec JH 46/2001
(PRM). — Ditto, Abies alba: on decaying fallen trunk covered with mosses, 16 June 1997 leg. J. Holec JH
19/1997 (PRM). — 3.7 kim W of Prasily, near Laka lake, 1 km S of its centre, natural Picea forest with
mosses and Calamagrostis villosa, alt. 1220 m, Picea abies: on decaying fallen trunk covered with
mosses, 1 Oct 2001 leg. J. Holec JH 5552001 (PRM). - 2.5-2.8 km W of Prasily, Zdanidla mountain, SW
slope, natural mixed forest (Fagus, Picea, Acer pseudoplatanus), alt. 1160 m, Picea abies: on decaying
fallen trunk covered with mosses, 8 Oct 2000 leg. J. Holec JIT 196/2000 (PRM 897864). — 1.5 km SSW of
Pragily, Zdanidla mountain, SE slope, valley of a small stream, waterlogged Picea forest with Sphagnum,
and Vaccinium myprtillus, alt. 950 m, Picea abies: on decaying fallen trunk covered with mosses, 16.July
2002 leg. J. Holec JH 56/2002 (PRM 898685). — 1.2 km S of Prasily, Prasilsky potok stream valley, man-in-
fluenced Picea forest, all. 900 m, Picea abies: on decaying fallen trunk covered with mosses, 16 July 2002
leg. J. Holec JH 54/2002 (PRM 898684). — 4.3 ki SSE of Prasily, glacier cirque of Prasilské jezero lake, 0.9
km S of its centre, steep ENE slope, natural Picea forest, alt. 1200 m, Picea abies: on decaying fallen
trunk, 2 June 1999 leg. J. Holec JH 13/1999 (PRM 897904). — 4.7 km SSE of Prasily, Stara jimka near
Prasilské jezero lake, steep NE slope above the peat bog, waterlogged to climax Picea forest, alt. 1120 m,
Picea abies: on decaying fallen trunk, 10 Oct 2000 leg. J. Holec JH 221/2000 (PRM 897888). - 3.5 km NNE
of Smi, protected area Dradi skaly, slope S of the rock ridge, WSW slope, seminatural Abies forest on
stony slope with admixted Picea and Fagus, alt. 730 m, Abies alba: on decaying fallen trunk, 13 May 2004
leg. J. Holec JH 7/2004 (PRM 902095). — Ditto, Abies alba: on decaying fallen trunk, 10 Oct 2002 leg.
J. Holee JH 460/2002 (PRM 900667). — 0.9 km NE of Smi, protected area Povydii, between Hradecky
potok stream and Cenikova Pila, NE slope, old, man-made Picea forest, alt. 740 m, Picea abies: on decay-
ing fallen trunk covered with mosses, 24 Sep 1998 leg. Z. Pouzar JH 724/1998 (PRM 897432). - 0.8 km SE
of Srni, Hradecky potok stream valley (protected area Povydii), SE slope, man-made Picea forest with
Betula, Pinus, all. 820 m, Picea abies: on decaying fallen trunk covered with mosses, 26 Sep 1998 leg.
J. Holec JH 745 (PRM 897451). — Near Srni, Vydry river valley (protected area Povydii) between Cenkova
Pila and Turnerova chata, S slope, old mixed forest (Picea abies, Abies alba, Ulmus glabra, Pinus
sylvestris), alt. 780 m, Picea abies: on decaying fallen trunk, 28 Oct 2002 leg. J. Holec JH 532/2002 (PRM
900965). — Valy hill near the village of Popelna, NW slope below Obii hrad, alt. 850 m, Fagus forest with
admixed Abies, Abies alba: on thick fallen trunk without bark, 30 Apr 2005 leg. M. Timova (PRC). - 3.7
km S of Sumavské Hostice, protected area Certova stra, stream valley in NW part, seminatural Fagus
forest with Picea and Abies, SE slope, alt. 770 m, Picea abies: on decaying fallen trunk, 27 Oct 2003 leg.
J. Holec JH 214/2003 (PRM). - 3.4 km NEN of Zaton, nature reserve Boubinsky prales, at S margin of the
central part, virgin forest (Fagus, Picea, Abies), alt. 1000 m, Picea abies: on decaying fallen trunk cov-
ered with mosses, 28 Aug 2003 not. J. Holee, dia. - Ca. 1.8 km WSW of the top of Mt. Boubin, nature re-
serve Boubinsky prales, between Bazumska and Lukenska cesta forest roads, mountain virgin forest
(Fagus, Picea, Abies), ENE slope, alt. 1150 m, Abies alba: on decaying fallen trunk, 5 Aug 1997 leg.
J. Holec JH 169/1997 (PRM 898206). — ca. 3.54.5 ki NNE of Zaton, nature reserve Boubinsky prales, near
Kaplicky potok stream, virgin forest (Fagus, Picea, Abies), ENE slope, alt. 1000 m, Abies alba: on decay-
ing fallen trunk, 12 July 2001 leg. P. Balda, not. J. Holec, dia. — Near Zaton, nature reserve Boubinsky
prales, virgin forest (Fagus, Picea, Abies), alt. 950 m, Picea abies: on fallen trunk, 22 Oct 1988 leg.
J. Vlasak (PRM 868652). — Ditto, alt. 950 m, Picea abies: on fallen trunk, 22 Oct 1988 leg. J. Vlasak (PRM
868652). —4.7 km WNW of StraZny, protected area Cast4, between Casta stream and Zd4recka hora moun-
tain, natural spruce forest around a peat bog, alt. 910 m, Picea abies: on decaying fallen trunk covered
with mosses, 8 June 2001 leg. J. Holec JH 582001 (PRM). — 2 km W of StraZny, protected area Liskovy
vreh, natural mixed forest (Picea, Fagus, Abies, Acer pseudoplatanus), alt. 970 m, Picea abies: on decay-
ing fallen trunk covered with mosses, 4 Sep 1999 leg. J. Holec JH 158/1999 (PRM 897988). - 1.7 km NNW
of Strazny, protected area below KunZvart castle on slopes of Strazny mountain, E slope, mixed forest
(Picea, Fagus, Abies) on steep, stony slope, alt. 960 m, Picea abies: on decaying fallen trunk, 28 Aug 2001
leg. J. Holec JH 188/2001 (PRM). - 2 km SSE of Lenora, protected area Radvanovicky hibet, E slope of the
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northern top, natural mixed forest (Fagus, Picea, Abies), alt. 810 m, Abies alba: on decaying fallen trunk,
11 July 2001 leg. J. Holec JH 103/2001 (PRM). — 2.8-3 kin NE of Ceské Zleby, protected area Radvanovicky
hibet, ENE slope of the southern top, natural forest composed of Picea and admixted Fagus, Abies,
Ulmus, Acer pseudoplatanus, alt. 880 m, Picea abies: on fallen trunk, 18 Oct 1997 leg. Z. Pouzar (PRM
891593). — Ditto, alt. 900 m, Picea abies: on decaying fallen trunk covered with mosses, 14 July 1998 leg.
J. Holec JH 275/1998 (PRM 897041). — 0.5 km SW of Ceské Zleby, Zlebsky kopec hill (protected area),
E slope, natural ravine forest (Acer pseudoplatanus, Fagus, Picea, Sorbus, Abies, Fraxinus), alt. 990 m,
Picea abies: on decaying fallen trunk, 3 Sep 1999 leg. J. Holec JH 145/1999 (PRM 897973). — 0.6 km SW of
Ceské Zleby, Zlebsky kopec hill (protected area), E slope, natural mixed forest (Picea, Fagus, Abies), alt.
1040 m, Picea abies: on decaying fallen trunk, 6 Oct 2004 not. J. Holec, dia. — Ditto, Picea abies: on decay-
ing fallen trunk covered with mosses, 13 Sep 1999 leg. J. Holec JH 176/1999, dia (PRM 897996). - 1.3 km
E of the centre of Ceské Zleby, Spalenisté hill (protected area), NNE slope, natural mixed forest (Fagus,
Picea, Abies, Ulmus glabra, Acer pseudoplatanus), alt. 930 m, Fagus sylvatica: on decaying fallen trunk
covered with mosses, 3 Aug 1998 leg. J. Holec JH 345/1998 (PRM 897097). — Near Ceské Zleby in the vicin-
ity of Volary, Spalenisté hill, old natural forest (Fagus, Picea, Abies), alt. 920 m, Picea abies: on fallen
trunk, 15 Oct 1997 leg. Z. Pouzar (PRM 891597). - 2.6 km SW of StoZec, protected area Spaleny luh, at
N margin, moist Picea forest, alt. 800 m, Picea abies: on decaying fallen trunk, 28 Sep 2000 leg. .J. Holec
JH 154/2000 (PRM 897826). — 2.9 km NNE of StozZec, protected area Medvédice, on slopes of StozZec
mountain, NE slope, natural mixed forest (Fagus, Picea, Abies), alt. 870 m, Abies alba: on decaying fallen
trunk, 15 Oct 1996 leg. Z. Pouzar JH 738/1996, dia (PRM). — Near Novi Pec, Plechy mountain (protected
area Trojmeznd), 1.2 km NEN of the top, ENE slope, natural mixed forest (Picea, Fagus, Abies), alt. 1060
m, Abies alba: on fallen, decaying trunk, 20 May 2005 leg. .J. Holec .JIH 27/2005 (PRM). — Near Nova Pec,
Smr¢ina mountain (protected area), 1-1.2 km N of the top, N slope, valley of a small stream, climax Picea
forest, alt. 1230 m, Picea abies: on strongly decayed fallen trunk, 4 June 1998 leg. J. Holec JH 42/1998
(PRM 892348).

10. Novohradské hory Mts.

Nature reserve Zofinsky prales, virgin forest (Fagus, Picea, Abies), Picea abies, 18 Oct 1967 leg.
7. Pouzar (PRM 646760). - Ditto, alt. 780 m, Abies alba: on fallen trunk, 9 Oct 1968 leg. Z. Pouzar (PRM
661453). - Ditto, alt. 780 m, Picea abies: on fallen trunk, 9 Oct 1968 leg. Z. Pouzar et J. Kubi¢ka (PRM
661454). — Ditto, spruce stand on waterlogged soil, Picea abies: on lfallen trunk, 18 Oct 1967 leg.
Z. Pouzar (PRM 647008). - Ditto, flat site, alt. 790 m, Picea abies: on old, fallen, decaying trunk, 12 June
2004 leg. A. Lep3ova (CB). - Ditto, NW slope, alt. 750 m, Picea abies: on fallen, decaying trunk, 3 May
2005 leg. M. Beran (CB). — Nature reserve Hojna Voda, between natural mixed forest (Fagus, Picea,
Abies) and man-made spruce forest, E slope, alt. 840 m, Picea abies: on several fallen trunks without
bark, 29 May 2004 leg. M. Beran (CB).

11. Ceskomoravska vrchovina highland

ca. 4 km E of Liborezy near Straz nad Nezarkou, nature reserve Fabian: old natural Fagus forest
with many fallen trees, alt. 600 m, Picea abies: on fallen, decaying trunk, 18 Oct 2003 leg. J. Holec JH
20272003 (PRM). — 8 km NWN of Tel¢, 2 km NWN of the village of Doupé, nature reserve Rostejnska
obora, alt. 650 m, on fallen trunk of Picea abies, 2 June 2005 leg. P. Vampola (PRM).

12. Moravian Karst

ca. 5.5 km E of Blansko, nature reserve Vyvéry Punkvy, Pusty Zleb valley, E slope N of Skalni mlyn
site, alt. 350 m, beech forest with admixted Abies and Picea, on fallen, decaying trunk of Abies alba,
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5 May 2005 leg. D. Dvorak (herb. Dvorak + BRNM). — ditto, above left bank of Punkva stream ca. 100 m
below Punkevni jeskyné caves, alt. 370 m, 49.22.12.7 N, 16.43.26.9 E (WGS-84), Picea forest on scree
slope, on fallen trunk of Picea abies covered with mossses, 5 May 2005 leg. D. Dvordk (herb. Dvorak). —
ditto, Suchy Zleb valley, ca. 0.2 km E of Katefinska jeskyné cave, at bottom of the valley, alt. 340 m,
49.21.37.8 N 16.42.43.8 E (WGS-84), mixed forest, on fallen, strongly decayed trunk of Abies alba,
8 June 2005 leg. D. Dvorik (herb. Dvorik).

13. Moravskoslezské Beskydy Mts.

3 km NE of Nydek, nature reserve Cantorija, alt. 850 m, Abies alba: on fallen trunk, 2 Oct 1999 leg.
M. TomsSovsky (PRM 893043). - 3.5 ki WSW of Dolni Lomna near Jablunkov, nature reserve Mionsi, virgin for-
est (Fagus, Picea, Abies), alt. 750 m, Abies alba: on decaying trunk, 20 Oct 1998 leg. J. Holec JH 1062/1998
(PRM). - Ca. 8 km ESE of Horni Beé¢va, nature reserve Salajka, virgin forest (Fagus, Abies), alt. 760 m,
Abies alba: on decaying trunk, 4 Oct 1999 leg. J. Holec JH 379/1999 (PRM). — Ca. 3 km SE of Ostravice near
Frydlant n. Ostravici, nature reserve Mazacky Grunik, natural forest (Fagus, Picea, Abies), alt. 700 m, Abies
alba: on decaying trunk, 6 Oct 1999 leg. J. Holec JH 426/1999 (PRM). — Near Moravka in Frydek region, Mt.
Travny, virgin forest, Abies alha: on fallen trunk, 17 Sep 1987 leg. Z. Pouzar (PRM 866551).

14. Javorniky Mts.

7 km of centre of Velké Karlovice, nature reserve Razula, virgin forest (Fagus, Abies), alt. 750 m,
Abies alba: on decaying trunk, 12 Sep 2001 leg. E Jaskula JH 326/2001 (PRM).

Two distribution patterns of Camarops tubulina in the Czech Republic can be
recognised: 1. relatively frequent occurrence in several geographical areas (which
also represent distinct geomorphological and phytogeographical units). 2. iso-
lated records from several other regions of the CR. These two patterns are de-
scribed below (see also Fig. 1).

1. The areas with richer occurrence of Camarops tubulina are (in de-
scending order according to the number of localities): 30: Sumava Mts. (National
Park: NP), 9: Ceské Svycarsko National Park, 5: Moravskoslezské Beskydy Mts.
(Protected Landscape Area: PLA), 4: KrkonoSe Mts. (National Park), 4: Brdy hills.
A common feature of these regions is their relatively high percentage of natural
forest ecosystems (mostly protected in nature reserves), which is also clear from
the fact that most of the regions are protected as a whole (NP or PLA). The re-
gions mentioned above represent the most important refugees of C. tubulina not
only in the CR, but in the whole of Central Europe. Most of them are mountainous
areas, however, Ceské Svycarsko and Moravian Karst represent areas with a low
altitude, where C. tubulina grows in stream canyons and gorges (cold sites typi-
cal of climatic inversion).

2. The isolated records are from nature reserves protecting small rem-
nants of natural forests with a high amount of fallen, decaying trunks. The distri-
bution of such habitats in the Czech Republic is irregular. In my opinion, based on
rich field experience, such finds are to be expected in almost all ,better” forest re-
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Fig. 2. Distribution of Camarops tubulina in Europe.

serves of the submontane and montane belt. However, the forest must be continu-
ous (without clearings in the stand or around it) and rich in fallen trunks of coni-
fers in appropriate stage of decay.

According to a personal communication by A. LepSova, C. tubulina also occurs
in sandstone gorges of the Cesky rij Protected Landscape Area (Cesky rij —
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Prachovské skaly, Fortna, on dry fallen trunk of Picea abies) where its occurrence
has a similar character as in the Ceské Svycarsko National Park (see above).

In my opinion, other areas where C. tubulina could (and should!) be found are
some nature reserves in the Ceskomoravska vrchovina highland and the Hruby
Jesenik Mts.

Discussion: In Europe, some localities were published by e.g. Nannfeldt
(1972) and Hilber and Hilber (1980). At present, Camarops tubulina is known
from the following European countries (Fig. 2):

Denmark, Sweden: up to the boreal zone and as a rare species (Hansen
and Knudsen 2000).

Norway: one find from southeastern Norway collected in 1997, on a trunk of
Picea, det. A. Granmo, material probably in Tromsg herbarium (personal commu-
nication by A. Granmo).

Switzerland: Nannfeldt (1972: 370).

Germany: e.g. Albertini et Schweinitz (1805: p. 6, tab. 4, fig. 4, as Sphaeria
tubulina - original description, from the vicinity of Niesky near Gorlitz, Saxony,
Upper Lusatia = Oberlausitz), Hilber and Hilber (1980: Bayerischer Wald, near
Zwiesel), Krieglsteiner (1991).

Poland: e.g. collections by Schroter (1908: 465, Lower Silesia, for comments
on this find see Svréek 1969: 118), Z. Pouzar (Starozyn Reserve, Picea abies, leg. Z.
Pouzar. — Hruskie near Augustow, in the forest with Alnus glutinosa and Picea
abies, on dead trunk of Picea abies, 9 Sep 1974, leg. Z. Pouzar, PRM 815140), and
A. Chlebicki (Bialowieza National Park, personal communication).

Slovakia: Svréek (1969), Pouzar (1986), Kotlaba et al. (1995), Skubla (2003).

Austria: W. Jaklitsch, personal cummunication: rare in Austria, but at least 3
finds by W. Jaklitsch from Niederésterreich, Ybbstaler Alpen, region Scheibbs, near
Gaming, Rotwald: Kleiner Urwald, Grof3er Urwald, years 1997, 1999, herb Jaklitsch.

Ukraine: Pilat (1940): Eastern Carpathians, for interpretation of his locali-
ties see Holec (2002); my collection from the same area: NE of Kvasy near Rachiv,
Menchul mountain, natural mixed forest composed of Fagus and Abies, alt. 650 m,
Abies alba: on decaying trunk, 15 July 1999 leg. J. Holec JH 96/1999 (PRM 892904).

In all these countries the species is considered to be very rare. I agree that it is
not a common species, but the relatively constant presence of this species at ap-
propriate localities in the Czech Republic suggests that it should be more fre-
quent, at least in the neighbouring countries. I think that it is overlooked or not re-
cognised as its stromata resemble small black knobs produced on wood surface
by Fomilopsis pinicola. This opinion is supported by the fact that the mapping in
Sweden (Ek et al. 2003) showed a considerable number of localities in southern
part of the country. Camarops lubulina occurs there in coniferous forests.

Based on currently available data from Europe, Camarops tubulina can be
considered a species occurring in Central Europe and the southern part of North-
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ern Europe. It would be interesting to know if it is present in the Mediterranean or
Atlantic region. It is also known from e.g. North America (Miller 1961).

SUBSTRATE SPECTRUM

Tab. 1. Substrate spectrum.

Picea abies

Abies alba

Fagus sylvatica

finds

65

26

3

%

69

28

3

Picea abies clearly prevails as a substrate. Records from broadleaved trees are
rare and restricted to Fagus. Almost all records originate from fallen trunks. In
one case (MiSovské buky nature reserve), C. tubulina was found on a dead, stand-
ing stump (about 10 m high fragment of a dead trunk). The fallen trunks are
mostly very old and thick ones, having a diameter of about 0.5-1(-1.5) m. Concern-
ing the stage of decay, most records are from moderately to strongly decayed
trunks having soft wood and being covered with carpets of mosses. Stromata
mostly occur on lateral or undersides of the trunks, however, their occurrence on
the upper side was also observed. They are arranged in rows following fissures in
wood (which may be caused by pressure of stromata protruding from the wood).
In some trunks the rows with stromata are up to 5 m long, however, the stromata
occur irregularly and with variously long gaps between them. Stromata were ob-
served both on trunks with bark and on the decorticated ones. The wood decay
caused by C. tubulina is very intensive. In trunks observed 3-5 years, the wood
around and below the stromata changed from relatively hard to very soft and
strongly decayed. At the same time the fungus ends its life, the stromata become
sterile and decay together with the wood. In such case, the mycelium dislocates
its active life to less decayed parts of the same trunk or the fungus spreads via as-
cospores to surrounding trunks or localities.

Discussion: The same substrate spectrum (Picea, Abies, Fagus) is given from
Sweden and Denmark (IHansen et Knudsen 2000).

HABITATS AND ALTITUDINAL DISTRIBUTION

Tab. 2. Altitudinal distribution.

altitude
(mas.l.)

100
199

200
299

300-
399

1000
1099

1200
1299

localities

4

3

-

i

8

4
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Fig. 3. Altitudinal distribution of Camarops tubulina in the Czech Republic.

Lowest find: Kamenice river canyon near Hrensko, alt. 165 m.
Highest find: Smré¢ina mountain near Nova Pec in the Sumava Mts., alt. 1230 m.

In the Czech Republic, C. tubulina is distributed from the lowest parts of the
country up to the mountains. Surprisingly, the species has two distribution ,cen-
tres” along the altitude gradient (Fig. 3). One of them is represented by records
from the planar belt and lower parts of the colline belt (lowlands and hills), rang-
ing from 165 (Kamenice river canyon near [fensko) to 370 m (in Moravian Karst).
All these finds are from deeper stream valleys or gorges where C. tubulina occurs
on slopes or on the bottom of valleys (Ceské Svycarsko National Park, Stiedni
Povltavi region, Moravian Karst). A common feature of these habitats is climatic
inversion causing cold, humid, and rather stable microclimate. Such habitat con-
ditions enable a more or less natural occurrence of Picea, Abies or Fagus and
a continuous decay of fallen trunks.

A second centre in altitudinal distribution is the altitude from 700 to 1230 m
a.s.l., which covers upper parts of the submontane belt (up to 800 m a.s.l.), the
whole montane belt (800-1100 m a.s.1.) and lower parts of the supramontane belt.
Camarops tubulina occurs there in herb-rich beech forests with admixture of
Abies and Picea (submontane belt), rarely having a slight ravine character (steep
slopes with stones or rocks) and especially in mixed mountainous forests com-
posed of Fagus, Picea and Abies. The species is less frequent in spruce forests of
the supramontane belt, but is well documented from several natural Calamagrostis
or Athyrium spruce forests and bog spruce forests surrounding peat bogs.




CZECH MYCOL. 57(1-2): 97-115, 2005
NATURALNESS OF VEGETATION

Almost all finds of Camarops tubulina in the CR are from nature reserves,
where the forest vegetation is much more natural than in man-made forest cul-
tures covering most areas of the CR. Three degrees of naturalness can be recog-
nised in these reserves:

1. Virgin forests (in the European sense, as true virgin forest untouched by man
are no more present in Europe). Old forests with original tree species composition,
heterogeneous age structure of trees, never cut, fallen trunks not. removed, almost
untouched by man, surrounded by forests with natural tree species composition.

2. Minimally influenced natural forests. Forests with original tree species com-
position, heterogeneous age structure of trees, influenced by partial cutting in the
past or selective cutting at present, most fallen trunks not removed, surrounded
by forest cultures with unnatural tree species composition (mostly Picea stands).

3. Moderately influenced natural forests. Forests having an original tree spe-
cies composition but homogeneous age structure. Influenced by cutting and re-
moving of some fallen trunks, surrounded by forest cultures.

Camarops tubulina is most frequently found in virgin forests (examples:
Boubinsky prales, Zofinsky prales), where it regularly occurs on many old, fallen
trunks. Such localities are very rare in the CR but represent the most important
refugees for C. tubulina. Most localities of this species are in minimally influ-
enced natural forests. C. tubulina is not frequent at such localities. It usually oc-
curs there on one or two fallen trunks. This is probably caused by the lower
amount of dead wood in appropriate stages of decay, smaller pool of spores nece-
ssary [or successful spreading and smaller continuity of vegetation (interrupted
by cutting or other types of forestry management) which is connected with insta-
bility of microclimatic conditions.

In about 5 cases (from 94 finds) the species was found on old, thick, fallen trunk
of Picea (diameter about 0.5 m) lying in man-made forest. At all these localities the
fallen trunks clearly represented the last remnants of more natural forests which
were present there in the past but were cut and replaced by man-made stands. In
addition, such records were always from small stream valleys (both deep and shal-
low) where the microclimate was more humid and colder than in the vicinity.

This analysis can be concluded with the statement that Camarops tubulina is
a species clearly preferring natural forests (or their remnants represented by old
fallen trunks) with a high amount of dead wood (especially fallen trunks). There-
fore, it can be considered a bioindicator of natural or even virgin forest stands.

Discussion: Christensen et al. (2004) consider Camarops tubulina an indica-
tor of high habitat quality of European beech forests growing there on ,large logs
of beech and fir, where the species often occur in abundance, sometimes force-
fully protruding through the outermost layers of wood®. The species is included in

110




HOLEC J.: DISTRIBUTION AND ECOLOGY OF CAMAROPS TUBULINA IN THE CZECH REPUBLIC

Fig. 4. Krkonose Mts., nature reserve V bazinkach,
29 May 2002. A typical habitat of Camarops
tubulina — natural mixed mountainous forest
(Picea, Fagus). The fungus was found on the sec-

ond fallen trunk (Picea abies: PRM 896414, for

details see collections studied).

Fig. 5. Ceské Svycarsko National Park, Kamenice
river canyon between Soorgrund gorge and
Divoka soutéska, 24 Sep 2002. An example of oc-
currence in the lowlands (alt. 165 m), but in
a canyon with an inverse climate (on fallen trunk
of Picea abies in the foreground, PRM 902229, for
details see collections studied).

Fig. 6. Sumava Mts., Grosse Deffernick stream valley, 6 June 2001, A typical substrate of Camarops
a thick fallen trunk of conifer (Abies alba in this case) in later stage of decay, covered with
mosses (the same trunk on which the specimen JH 19/1997 kept in PRM was collected). All photo-

tubulina

graphs by J. Holec.
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Fig. 7. Camarops tubulina. Moravskoslezské Beskydy Mts., nature reserve Mionsi, 13 Sep 2001. A typ-
ical feature of younger stromata is a pale reddish-brown colour of their marginal part (a shot from the
same trunk on which the specimen JI1 1062/1998 kept in PRM was collected).

Fig. 8. Camarops tubulina. For explanations see Fig. 6. A detailed view of fully mature stromata
which are characteristic for their (dotted” surface (from ostiolae of the perithecia) and thin film of
walter (a manifestation of the mature state of perithecia). All photographs
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red lists of 6 European countries: Sweden (Larsson 1997), Denmark (Stoltze and
Pihl 1998), Germany (Benkert 1992), Poland (Wojewoda and Lawrynowicz 2004),
Czech Republic (Kotlaba 1995: Red Book) and Slovakia (Lizon 2001), mostly as an
endangered or vulnerable species. This shows that C. tubulina represents a re-
markable and rare species of European fungi which is of high value for nature
conservation.

CONCLUSIONS

Until the last decade of the 20th century, Camarops tubulina was considered
arare and critically endangered species (see Introduction) in the Czech Republic.
However, the numerous recent finds from the period 1996-2005 (94 finds from 66
localities) show that the species is well established in virgin, natural and near-
natural forest stands, in almost all cases protected as nature reserves. The habitats
are herb-rich beech forests with admixture of Abies and Picea (submontane belt),
and especially mixed mountainous forests composed of Fagus, Picea and Abies.
The species is less frequent in spruce forests of the supramontane belt, but is well
documented from several natural Calamagrostis or Athyriwm spruce forests and
bog spruce forests surrounding peat bogs. Furthermore, the species also occurs in
stream valleys, small canyons and gorges characteristic of climatic inversion
causing humid, cold, and rather stable microclimate. Such habitat conditions en-
able a more or less natural occurrence of Picea, Abies or Fagus and a continuous
decay of fallen trunks. In the stream valleys the species was also rarely found on
old thick fallen trunk of Picea lying in man-made forests.

The conditions necessary for the occurrence of Camarops tubulina are:

1. more or less natural forest stands with presence of fallen, decaying trunks of
Picea, Abies or Fagus (especially old, thick trunks) or a presence of such trunks
in man-made forests (a rare but possible case),

2. stable, humid and cool microclimate of the locality (either in places with cli-
matic inversion such as stream valleys or at localities at higher altitudes — opti-
mally 700-1100 m a.s.l.). The stable microclimate is best ensured by a closed forest
stand (no cutting at the locality, no clearings or deforested areas around it).

The relatively frequent occurrence of C. tubulina in the Czech Republic (66 lo-
calities) and the concentration of finds in some areas (mostly National Parks or
Protected Landscape Areas) means, that the Czech Republic represents (al the
present state of knowledge) the richest area of its occurrence in Europe. How-
ever, | think that the situation in neighbouring countries could be similar and the
species must have been overlooked or not recognised there. From the point of
view of nature conservation, Camarops tubulina is an important bioindicator of
natural forest ecosystems.
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Some species of the genus Diatrype from the Czech Republic
preserved in PRM, BRNM and KRAM
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Chlebicki A. (2005): Some species of the genus Diatrype from the Czech Republic
preserved in PRM, BRNM and KRAM. — Czech Mycol. 57: 117-138.

This paper is a preliminary note on fungi from the genus Diatrype collected in the Czech Republic:
Diatrype bullata, D. disciformis, D. decorticata, D. flavovirvens, D. stigma, D. subaffixa var. rappazii
and D). undulata. Two species, D. undulata and D. subaffiza, have so far not been reported from the

Czech Republic. The most interesting appeared to be a collection of Diatrype from Loranthus
europaeus temporarily included in Diatrype disciformis.

Key words: Diatrype, distribution, taxonomy, Bohemia, Moravia.

Chlebicki A. (2005): Houby rodu Diatrype v Ceské republice z herbaii PRM,
BRNM a KRAM. — Czech Mycol. 57: 117-138.

Prispévek pojednava o druzich Diatrype bullata, D. decorticata, D. disciformis, D. flavovirens,
D. stigma, D. subaffixa var. rappazii, D. undulata nalezenych v Ceské republice. Pro srovnani byl téZ
studovan material nékterych druhi z jinych substratt a z Polska a jinych zemi. Dva druhy, D. undulata

a D. subaffiza nebyly z Ceské republiky dosud uddvany. Zajimavy sbér Diatrype na vétvi¢kach
Loranthus ewropaeus je do¢asné zahrnuty pod Diatrype disciformis.

INTRODUCTION

Fungi of the genus Diatrype inhabit mostly senescent branches and twigs of
trees and shrubs. Species such as Dialrype disciformis, Diatrype bullata and
Diatrype flavovirens are very common and easy for identification. Fungi earlier
referable to Diatrype stigma are difficult to separate. Rappaz (1987) split
Diatrype stigma into several species, such as Diatrype decorticala, Diatrype
undulata and Diatrype stigma sensu stricto. Chlebicki (1995) distinguished an-
other taxon from this group, Diatrype subaffiza var. rappazii, differing from the
others species by strongly undulating stromata and distinctly larger ascospores.

Fungi from the genus Diatrype were for the first time reported from the Czech
Republic by Opiz (1823, 1852, 1855), Peyl (1857a, 1857b, 1858), Veselsky (1856,
1859) and Niessl (1865). Veselsky (1859) and Niessl (1865) noted Sphaeria
undulata (Diatrype undulata) on Corylus avellana. However, the specialised
fungus Diatrype undulata occurs only on Betula spp. (Rappaz 1987a). It is not
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clear which species Veselsky and Niessl collected, possibly it was D). decorticala.
Veselsky (1859) found fungus Sphaeria stigma Hoffm. b. decorticata DC.; which
at present is classified as Diatrype decorticata. Further localities of some species
of this genus were reported by Petrak (1920, 1923, 1927, 1940), Svréek (1959, 1990,
2001), Svréek and Kubicka (1964, 1971), Podlahova (1973), Prasil and Réblova
(1998), Réblova and Prasil (1999). The majority of data referred to as Diatrype
stigma are mostly incorrect. Diatrype disciformis, D. flavovirens and D. stigma
have been cultured (Prasil et al. 1973) and then screened for antibiotic activity
(Prasil and Sasek 1977), but no activity has been found in these species.

I followed Rappaz (1987b) in the use of terms of stromata morphology. Espe-
cially meaning of such terms as ectostroma and entostroma should be explained.
Ectostroma is an upper, homogenous part of stroma which can produce
conidiomata and conidia. Sometimes such conidial stromata can be visible to-
gether with adult teleomorph stromata (see Chlebicki and Krzyzanowska 1995,
Fig. 7). Entostroma can produce perithecia and ascospores. It is heterogenous
part of stroma, lying below the ectostroma and is composed of two layers (Prasil
1984). The upper layer is homogenous, composed of mycelium, but the lower one
is heterogenous, composed of mycelium and host plant tissue (Fig. 1).

Fig. 1. Morphology of Diatrype stroma: A — ectostroma, B - ostioles, C - upper, homogenous
entostroma, D — lower, heterogenous entostroma, E — perithecia, I — dorsal zone. Scale bar = 1000 pm.
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Surface of stromata as well as ostioles were observed under Nikon SMZ 1500
stereomicroscope. Dried material was prepared in water and studied under
a Labophot 2 light microscope with an oil immersion lens. Host plants were identi-
fied on the basis of Schweingruber's Anatomy of European woods
(Schweingruber 1990). Descriptions of fungi are based on material deposited in
the herbaria PRM in Prague and BRNM in Brno. Fungi collected by the author are
deposited in KRAM F (Krakow, Poland).

RESULTS AND DISCUSSION

Diatrype bullata (Hoffm.: Fr.) Fr., Summa Veg. Scand. 2: 385, 1849.

Syn.: Sphaeria bullata Hoffm.: Fr., Sphaeria placenta Tode, Diatrype macounii
Ellis et Everh.

Description. Stromata erumpent through the bark, mostly circular or
sligthly elongate, sometimes confluent and then irregular, brownish-grey, surface
+ pulvinate, sides surrounded (Fig. 2A), stromata 4-7 mm diam., 0.5-0.7 mm high,
perithecia pyriform, in a single layer, ectostroma black, entostroma creamy white,
black stromatic zone (dorsal zone) extending down to the wood (Fig. 3A), ostioles
slightly erumpent, hemisphaerical, three- to four-sulcate, black, asci spindle
shaped 20-34 x 5-6 pm p. sp., pedicel 50-80 pm long, apical apparatus I+, asco-
spores allantoid, subolivaceous 5-7 x 1.1-1.3 pm.

Comments. Known mostly from various species of the genus Saliz and
rarely on Populus. In the Czech Republic it has been collected on such host plants
as Salix aurita, Salix caprea, Salix cinerea, Salix fragilis, Salix pentandra,
Salix viminalis and Salix spp. J. Peyl collected it in 1852 but wrongly identified it
as Sphaeria depressa Bolton (Opiz 18565), which is a synonym of Diatrype
disciformis. Petrak (1923) noted it on Salix caprea in Sternberk (Moravia). It is
a very common species on willows, reported by various authors.

Material studied. Bohemia: Western Bohemia: Sumava Mts., forest near Cerné Jezero (lake),
on dead twigs of Salix caprea, 29 October 2004, coll.: A. Chlebicki and M. Sukova, KRAM F 54767
Western Bohemia: Javornicka hornatina, Zuklin near Strasin, 900 m elev., on dead twig of Salix caprea,
3 October 1997, coll.: M. Svréek, PRM 891815; Western Bohemia: Javornicka hornatina, Nahoranky
near Strasin, Hrbedek, on dead twig of Salix fragilis, 29 November 1997, coll.: M. Svréek, PRM 891739,
Central Bohemia: [Ifebeny Mts., Revnice, in valley of ‘Babsky potok’ (stream), on dead twigs of Salix
caprea, 12 April 1959, coll.: M. Svréek, PRM 516007; Central Bohemia: Hfebeny Mts., Dobfichovice, on
dead twigs of Salix caprea, 20 June 1995, coll.: M. Svréek, PRM 887845; Central Bohemia: Prag-
Hetzinsel (Praha-Stvanice), in Salice (on twig of Salix sp.), no date, coll.: A. C. 1. Corda, (as Sphaeria

disciformis Hoffin.) PRM 800164; Central Bohemia: Neratovice, on dead twig of Salix sp., 29 Septem-
ber 1953, coll.: Z. Pouzar, PRM 669897; Central Bohemia: circa 1.6 km NNW of Lysia nad Labem,
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‘Hrabanovska ¢ernava’ nature reserve, on twigs of Salix sp., 10 April 2004, coll.: M. Sukova and A.
Chlebicki, PRM 901977; Central Bohemia: Ka¢in (Kac¢ina castle near Kutna Hora), 1853, coll.: J. Peyl,
PRM 669893, 823830; Central Bohemia, Ka¢ina (Kacina castle near Kutnd Hora), 1852, coll.: J. Peyl,
PRM 669905; Central Bohemia: Kacina castle near Kutna Hora, 1854, coll.: J. Peyl, PRM 799763, 799765,
813235, 813307, 823947 (as Sphaeria ballota Ehrh.); Central Bohemia: Neuhof (Nové Dvory near Kutna
Hora) on dead twig of Salix sp., 1853, coll.: Weselsky (F. Veselsky), PRM 669908, 799764; Eastern Bohe-
mia: ‘Hiva' near Skuhrov, Ceska Trebovi, on dead twig of Salix caprea, 8 August 1983, coll.: F. Kotlaba,
ident.: Z. Pouzar, PRM 831637; Southern Bohemia: Vrabsko near Cimelice, ‘Mandelikovska' forest, on
dead twigs of Salix caprea, 6 August 1964, coll.: M. Svréek, PRM 613311; Southern Bohemia: Cimelice,
in ‘Chlum’ forest (Rakovicky vrch), on dead twigs of Salix caprea, 6 August 1969, coll.: M. Svréek, PRM
684659; Southern Bohemia: Jetétice near Milevsko, valley of Jetéticky potok (stream), on dead twigs of
Salix of. caprea, 6 April 1969, coll.: M. Svréek, PRM 684259; Southern Bohemia: Putim near Pisek, old
willow tree, on dead twig of Salix cf. viminalis, 16 October 1979, coll.: J. Kubic¢ka, ident.: Z. Pouzar,
PRM 822274, Southern Bohemia: ‘Sobéslavska blata' peat-bog, named ‘Ul Rozhledny’ near Vlastibor, on
dead twigs of Salix aurita, 15 July 1954. coll: Z. Pouzar, PRM 713569; Southern Bohemia: in
‘Sobéslavska (Borkovickd) blata’ peat-boog, eastern part of ‘Komarovsky chobot’ near Sobéslayv, on
dead twigs of Salix cinerea, 22 June 2001, coll.: F. Kotlaba, ident.: Z. Pouzar, PRM 895051; Southern Bo
hemia: Smrzov near Lomnice nad Luznici, ‘Dvoristé’ pond, on dead twigs of Salix caprea, 12 July 1962,
coll.: M. Svréek, ident.: M, Svréek, PRM 567908; Southern Bohemia: Trebon, Pramenisté u Jindri, on
Salix sp., 7 September 1971, coll. and ident.; J. Kubi¢ka, PRM 842443; Southern Bohemia: Tfebon,
“Mokré louky”, on Salix pentandra, 10 July 1979, coll: J. Kubi¢ka, ident.: M. Svréek, PRM 824453;
Southern Bohemia: Trebor, ‘Mokré louky’, on Salix: cinerea, 11 August 1979, coll.: J. Kubi¢ka, ident.:
M. Svréek, PRM 824452; Southern Bohemia: Trebon, ‘Stupsky rybnik' pond in Prales, on dead twig of
Salix sp., T December 1957, coll.: JJ. Kubicka and M. Svréek, ident.: M. Svréek, PRM 867007; Southern
Bohemia: Trebon, Zamecky revir, wet forest named ‘Spalena borkovina', on dead twigs of Salix aurita,
7 December 1957, coll.: J. Kubi¢ka and M. Svréek, ident.: M, Svréek, PRM 879210,

Moravia: Weisskirchen (Hranice): Hrablivka, on dead twig of Salix caprea, 18 April 1912, coll.:
F Petrak, PRM 669894, BRNM 04258/39; Mycotheca carpatica No. 225; West-Beskiden: Ufer der Unt.
Be¢wa bei Roz...? (bank of Dolni Beéva near Roznov pod RadhoStém), September 1922, coll.: F. Petrak,
PRM 481528; Hostynské kopce Mts., in the forest on southern slope of Mt. Ozinak, elev. c¢. 600 m, on
dead twigs of Salix caprea, 13 September 19568, coll.: H. Zaviel, PRM 614302; Vsetinské vrchy Mts., ML
Cab, under Cabska road, on dead twigs of Salix sp., 20 January 1951, coll.: Z, Pouzar, ident, M. Svréek,
PRM 716996; Kamenice near Turovice, on dead twig of Salix cinerea, 5 March 1939, coll.: H. Zavrel,
BRNM 127766; Arboretum Kftiny near Blansko, on dead twigs of Salix sp., 8 November 1983, coll.:
A. Vagner, BRNM 0457465, 289316; .Jeleni skok, ¢. 1.5 km E of Vranov near Brno, on dead twig of Salix
caprea, 16 May 1985, coll.: A. Vagner, BRNM 0457464; Moravsky kras, Ochoz near Brno, Ri¢ky valley,
Lysa hora, on dead twig of Salixz caprea, 14 April 2001, coll.: A. Vagner, BRNM 665303; Coufava, 1 km
NE of Ttéchov near Brno, on dead twig of Salix caprea, 12 August 1984, coll.: A. Vagner, BRNM 457463,
Utéchov near Brno, on dead twig of Salix caprea, 27 April 2001, coll.: A. Viagner, BRNM 667726.

Other collections: Slovakia, Liptovské Tatry Mts., Zverovka near Zuberee, on dead twig of Salix
sp., 28 June 1949, coll.: A. Prihoda, PRM 607436; Slovakia: Zapadné Tatry (Western Tatra Mts.),
Pribylina, near Hrdovo, on dead twig of Salix caprea, 30 August 2003, coll.: A. Vagner, BRNM 686471;
Slovakia: Zapadné Tatry (Western Tatra Mts,), Pribylina, near Tabor, on dead twig of Salix caprea, 28
August 2003, coll.: A. Vagner, BRNM 686436; Slovakia: Tatranska Lomnice, on dead twig of Salix
caprea, 27 February 1923, coll.: E. Baudys, BRNM 120012, 335732; Slovakia: Velka Fatra Mts., Rojkov,
Rojkovské raselinisté (peat bog), on dead twig of Salix sp., 30 August 2002, coll.: A. Vagner, BRNM
670898; Slovakia: Eperjes (Presov), on dead twig of Salix sp., 1855, coll.: F. Veselsky, PRM 669900; Po-
land: near Przemys$l in Galicia (Poland), on dead twigs of Salix sp. May 1912, coll.: A. K. Klain, PRM
669910.
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Fig. 2. Surface of stromata. A — Diatrype bullata on Salix caprea KRAM F 54757; B — Diatrype
decarticata on Acer platanoides PRM 889795; C — Dialrype disciformis on Loranthus ewropaeus
BRNM 120421; D — Diatrype disciformis on Fagus sylvatica KRAM F 54765; E — Dialrype flavovirens
on Salix sp. KRAM F 54766; F — Diatrype stigma on Quercus sp. PRM 642525; G — Dialrype subaffixa
var. rappazii on Carpinus betulus PRM 801567; H — Diatrype undulata on Betula sp. PRM 614421,
Scale bar = 1000 pm,
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Fig. 3. Section of stroma. A - Diatrype bullata, B - Diatrype decorticata, Scale bar — 1000 pm.
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Diatrype decorticata (Pers.) I. Rappaz, Mycologia Helvetica 2: 398, 1987.

Syn.: Sphaeria stigma Hoffm. var. decorticata Pers.. Fr. as ‘B Sphaeria
decorticata’, Stromatosphaeria decorticata (Pers.) Grev.

Description. Stromata reddish-brown to brownish-black, widely effused
with deep transverse fissures (Fig. 2B), slightly erumpent, 2-3 mm high, margin
mostly low, surfaces of stroma flat, perithecia oval, in one or two layers,
ectostroma black, endostroma creamy white, black stromatic zone (dorsal zone)
extending down to the wood, ostioles + prominent, discoid or cruciform (Iig. 3B),
asci 20-40 pm with pedicel up to 70 pm long, apical apparatus I+, ascospores
allantoid 7-9(10) x 1.2-1.5 pm.

Comments. This species frequently occurs on Fagus sylvatica. 1 saw only
one collection of Diatrype stigma noted on Fagus sylvatica in Poland! (KRAM F
41 732). Prasil et al. (1973) cultured a specimen of Diatrype stigma found on Fagus
sylvatica. In fact it is D. decorticata. Also the size of the obtained conidia (15-20 x
1-1.5 pm) is typical of the anamorph of 1. decorticata. The species was collected
also on Acer pseudoplatanus, Acer platanoides, Acer sp., Corylus avellana,
Carpinus betulus, Cornus sanguinea and Prunus spinosa. Possibly only Veselsky
(1859) correctly identified this fungus as Sphaeria stigma Hoffm. b. decorticala
DC. Peyl’s collection from Kacina castle, named Sphaeria stigma decorticata De
Cand. possess only some young ascospores (on Alnus sp., PRM 801564). A further
collection (PRM 801567), named Sphaeria stigma var. b. decorticata DC., on
Carpinus betulus belongs to D. subaffixa var. rappazii Chleb.

Material studied. Bohemia: Northern Bohemia, Ceské stfedohofi Mts., SE of MileSov, S slope
of Ostry hill, forest (Fagus, Quercus, Fraxinus, less frequent Betula), 440-470 m elev., on dead twigs of
Carpinus betulus, 256 May 2005, coll.: M. Sukovd, KRAM F 54919; Western Bohemia: Cisarsky Les,
Mt. ‘Lazurova hora' near Chodova Plana, on dead twig of Salix caprea, 30 July 1949, coll.: M. Svréek (as
D. stigma), PRM 670064; Western Bohemia: Javornicka hornatina, Nahofanky near Strasin, on hill 737
m above sea level, on dead twigs of Corylus avellana, 22 October 1997, coll.: M. Svréek (as D. stigma),
PRM 891804; Central Bohemia: Krivoklat, on dead twig, lying on the forest floor in the forest near
Prostiedni potok brook near Tejiov (Tyfov), on Corylus avellana, 18 July 1912, coll.: F. Maloch (as
D. stigma), PRM 670046; Central Bohemia, Tuchonin (near Chynava), on dead twig of Fagus sylvatica,
21 May 1927, coll.: A. Hilitzer (as D. stigma), PRM 670039; Central Bohemia, Cesky kras, NNE of
Srbsko, Doutnad hill, on dead branch of Carpinus betwlus, 16 April 2005, coll.: A. Chlebicki, KRAM F
54846; Central Bohemia, Cesky kras, NNE of Srbsko, Doutn4¢ hill, on dead twig of Corylus avellana,
16 April 2005, coll.: A. Chlebicki, KRAM F 54848; Central Bohemia, Cesky Kras, NNE of Srbsko,
Doutnaé hill, on dead twig of Fagus sylvatica, 16 April 2005, coll.: A. Chlebicki, KRAM F 54847; Central
Bohemia: Lodénice, on dead twigs of Acer sp., 20 April 1927, coll.: A. Hilitzer (as D. stigma), (the same
collection includes true . stigma on Cornus sanguinea!), PRM 670038; Central Bohemia: Praha-
Radotin, on dead twig of Corylus avellana, 13 April 1927, coll.: A. Hilitzer (as I). stigma), it also in-
cludes Eutypa sp. on a decorticated twig! PRM 670041; Central Bohemia: Zavist near Zbraslav, Mt.
Hradisté, 369 m elev., on dead twigs of Acer platanoides, 3 October 1996, coll: M. Svréek (as
D. stigma), PRM 889795; Southern Bohemia: Trebon, ‘Pramenisté u Jindrl', on dead twigs of Prunus
spinosa, 30 March 1959, coll.: J. Kubicka, ident.: M. Svréek (as D. stigma), PRM 613841.




CZECH MYCOL. 57(1-2): 117-138, 2005

Moravia: Hruba Voda near Olomouc, on dead twigs of Corylus avellana (as Tilia sp.), 13 April
1910, coll.: R. Picbauer (as D). stigma), BRNM 120001; Mihr. Weisskirchen (Hranice), Welka (Velka), on
dead twig of Prunus spinosa, 29 October 1911, coll.: F. Petrak (as D. stigma), PRM 670035, 670023,
670019, BRNM 04268/39; Surroundings of Brno, Adamsthal (Adamov), on dead twigs (Fagus
sylvatica), 25 March, 1862, coll.: J. Kalmus (as 1. stigma), PRM 670054; Village Ochoz near Brno, on
dead twigs of Corylus avellana, 6 April 1924, coll.: R. Pichauer (as I). stigma), BRNM 134887; Zlobice
forest, Kuiim near Brno, on dead twig of Corylus avellana, 15 April 1952, coll.: F. Smarda (as D.
stigma) BRNM 695288; Bilé¢ Karpaty Mts.,, Mt. Javorina, primeval forest, on dead twig of Acer
pseudoplatanus, 23 August 1962, coll.: M. Svréek (as D. stigma), PRM 568125.

Diatrype disciformis (Hoffm.: Fr.) Fr., Summa Veg. Scand. 2: 385, 1849.

Syn.: Sphaeria disciformis Hoffm.: Fr., Stromatosphaeria disciformis (Hoffm.:
Fr.) Grev., Variolaria punctata Bull., Sphaeria depressa Bolton, Sphaeria grisea
DC, Diatrype rimosa Fuckel

Description. Stromata circular, very rarely confluent, flat surface brown-
ish-violet-grey (Fig. 2D), side distinctly darker, 1.2-3 mm diam., 0.5-0.6 mm high,
perithecia ovoid, in one or two layers, ectostroma black, endostroma creamy
white, black stromatic zone (dorsal zone) extending down to the wood (Iig. 4B),
ostioles discoid, only slightly protruding the crust, flat, three— to five-sulcate, asci
22-35 x 5-7 pm p. sp., pedicel up to 80 pm long, apical apparatus I+, ascospores
allantoid, 5-8 x 1.2-1.3 pm.

Comments. This species has been noted mostly on Fagus sylvatica, rarely
on such host plants as Acer pseudoplatanus, Acer platanoides, Carpinus betulus,
Crataegus sp., Corylus avellana and Ribes grossularia (Petrak 1940, Prasil et al.
1973). Podlahova (1973) noted this fungus on Alnus viridis. Zaviel found it on
twigs of Loranthus europaeus. This collection differs from typical Diatrype
disciformis by the mostly elliptical shape of the stromata similar to those of
Diatrype bullata (Fig. 2C, Fig. 4A), its ligth brown surface, smaller diameter of os-
tioles and slightly bigger ascospores 7-9(10) x 1.2-1.8 nm. Loranthus europaeus
grows in the Czech Republic mostly on various species of Quercus (Q. robur, Q.
petrea, Q. pubescens, Q. rubra, (). cerris) in warm forests situated along big
rivers. Very rarely this plant was noted on Carpinus betulus, Prunus spinosa,
Acer campestre, Castanea sativa, Fagus sp., Tilia americana (T. alba) and Acer
campestre. The accidental occurrence of Loranthus europaeus on Fagus
sylvatica is noteworthy.

The jump of the true Diatrype disciformis for which Fagus sylvatica is the
primary host to Loranthus is hardly acceptable. The fungus noted on Loranthus
europacus probably belongs to another species or a distinct variety of Diatrype
disciformis. However this collection is old and cannot be used for cultures on
MAA. Fresh and living specimens are necessary to establish the taxonomic status
of this fungus.

124




CHLEBICKI A.: SOME SPECIES OF THE GENUS DIATRYPE FROM THE CZECH REPUBLIC

D. disciformis was collected for the first time in Czechia by W. Siegmund in
1848 and later by Opiz (1852) as Sphaeria disciformis Hoffm. Petrak (1923a)
noted it on Fagus sylvatica in Sternberk (Moravia). It is the most common spe-
cies of Diatrype especially on Fagus sylvatica, collected by various authors.

Material studied. Bohemia: Northern Bohemia: Zinnwald (Cinovec near Dubi, Krusné hory
Mts.), on dead twig of Fagus sylvatica, autumn 1872, coll.: Thitmen, PRM 669934; Northern Bohemia:
Reichenberg (Liberec), 1848, coll.: W. Siegmund, PRM 800163; Northern Bohemia: Jizerské hory Mts.,
Ferdinandov near Hejnice, valley of ‘Velky Stolpich’ river, on dead twig of Acer platanoides, 3 February
1966, coll.: M. Svréek, PRM 622560; Northern Bohemia: Turnov, ‘Fararstvi’ forest, distr. Turnov, on dead
branch of Fagus sylvatica, 26 March 1940, coll.: H. Schmidt, PRM 521993; Northern Bohemia: Turnov,
park, on dead branch of Fagus sylvatica, 20 May 1945, coll.: J. Herink, ident. M. Svréek, PRM 669944,
669927, 669928; Northern Bohemia, Ceské stiedohoii Mts., SE of MileSov, S slope of Ostry hill, forest
(Fagus, Quercus, Fraxinus, less frequently Betula), alt. 440-470 m, on dead twig of Fagus sylvatica,
coll.: M. Sukova, KRAM F 54922; Western Bohemia: Herstyn (ruin Novy Herstejn near Kdyné, see
Hilitzer 1925: 154, 182), on dead branch of Fagus sylvatica, 14 July 1919, coll.: A. Hilitzer, PRM 669957;
Central Bohemia, Tuchonin (near Chynava), on dead twig of Fagus sylvatica, 21 May 1927, coll.: A.
Hilitzer, PRM 669973; Central Bohemia, Krusni Hora near Beroun, on twigs of Fagus sylvatica, 24
April 1927, coll.: A. Hilitzer, PRM 669958; Central Bohemia, Cesky kras, NNE of Srbsko, Doutnad hill, on
dead twig of Fagus sylvatica, 16 April 2005, coll.: A. Chlebicki, KRAM I 54849; Central Bohemia:
Dobrisské Hiebeny (Hifebeny Mts.), on dead twig of Fagus sylvatica, 20 March 1927, coll.: A. Hilitzer
(as D. stigma), PRM 670047; Central Bohemia: Dobfisské Hrebeny (Hrebeny Mts.), on dead twig of
Fagus sylvatica, 20 March 1927, coll.: A. Hilitzer, PRM 669963; Central Bohemia: Brdské Hifebeny Mts.,
Revnice, valley of ‘Babsky potok’ stream, on dead twig of Fagus sylvatica, 12 April 1959, coll.:
M. Svréek, PRM 516012; Central Bohemia: Hfebeny Mts., Dobfichovice, on twigs of Sorbus aucuparia!,
20 June 1955, coll.: M. Svréek, PRM 887849; Central Bohemia: Praha — Divoka Sarka, ‘Purkrabsky les’
forest, on dead twigs of Fagus sylvatica, 2 and 13 June 1993, coll.: M. Svréek, PRM 879777; Central Bo-
hemia: Praha-Kosor (gorge), on dead twig of Crataegus sp., 19 April 1959, coll.: M. Svréek, PRM 516029;
Central Bohemia: Sti. Skalice (Stfibrna Skalice), on dead twig of Fagus sylvatica, 3 April 1965, coll.:
A. Prihoda, PRM 607021; Central Bohemia: Studeny vrch hill near Stfibrna Skalice, on dead twig of
Fagus sylvatica, 11 November 1952, coll.: Z. Pouzar, PRM 669920; Central Bohemia, Studeny vrch hill
near Stifbrnd Skalice, ‘Ve Studeném’ nature reserve c. 1.5 km ESE of the village of Samechov, on dead
twigs of Fagus sylvatica, 1 May 2005, coll.: A. Chlebicki, KRAM F 54859; Central Bohemia, Studeny
vreh hill near St¥ibrna Skalice, ‘Ve Studeném’ nature reserve c. 1.5 km ESE of the village of Samechoyv,
on dead twig of Acer sp., 1 May 2005, coll.: A. Chlebicki, KRAM F 54858; Central Bohemia: Lounovice
(Lounovice pod Blanikem), on dead twig of Fagus sylvatica, 13 September 1969, coll.: M. Svréek, PRM
684520; Eastern Bohemia: Krkonose Mts. between the hotels Patejdlova bouda and Davidovy boudy, on
dead twig of Fagus sylvatica, 17 June 1955, coll.: V. Skalicky, ident.: M. Svréek, PRM 879703; Eastern
Bohemia: Broumovské stény, inter montes Lopota et Bila skala apud BoZanov (sylva no. 334 b—¢), on
dead twig of Fagus sylvatica, 3 October 1972, coll: Z. Pouzar, PRM 814492; Eastern Bohemia: Peklo
near Nové Mésto nad Metuji, on dead twig of Corylus avellana, 19 July 1956, coll.: B. Hofman (young
stromata), PRM 607063, published (Hofman 1959); Eastern Bohemia: Peklo near Nové Mésto nad
Metuji, on dead twig of Carpinus betulus, 7 July 1956, coll.: B. Hofman, PRM 607111, published
(Hofman 1959); Eastern Bohemia, Orlické hory Mts., Destnd, in ‘Bukacka’ beech forest, on dead (wig of
Fagus sylvatica, 29 October 1969, coll.: M. Svréek, PRM 684519; Southern Bohemia: Sumava Mts.,
‘Boubinsky prales’ forest near Horni Vltavice, on twigs of Fagus sylvatica, 3 November 1973, coll.:
J. Kubicka, PRM 877629; Southern Bohemia: Sumava Mts., Huf (Kubova Hut') near Boubin, on twigs of
Fagus sylvatica, Y September 1933, coll.: A. Hilitzer, PRM 823769; Southern Bohemia: Sumava Mts.
(Gabreta), near Lukenska road (E of Mt. Boubin), on branch of Fagus sylvalica, 16 September 1950,
coll.: Z, Pouzar, PRM 669917; Southern Bohemia: Sumava Mis., forest near Plesné jezero (lake), on dead
twigs of Fagus sylvatica, 27 October 2004, coll.: A. Chlebicki & M. Sukova, KRAM F 54765; Southern
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Bohemia, Certova Sténa (Certova sténa near Vy$&i Brod), 3 September 1921, coll.: A. Hilitzer, PRM
669971; Southern Bohemia, Mt. Todenska hora, above Toden near Trhové Sviny, on dead twig of Fagus
sylvatica, 28 October 1965, coll.: M. Svréek and J. Kubi¢ka, PRM 610222,

Moravia: Rychlebské hory Mts., near waterfall of Stfibmy stream near Nyznerov, beech forest, on
dead twig of Fagus sylvatica, 16 July 1964, coll.: K. K¥iz, PRM 685554; Rychlebské hory Mts., Horni
Lipova, valley of Hornolipsky stream, on dead twig of Fagus sylvatica, 20 July 1962, coll.: K. Kriz, ident.
M. Svréek, BRNM 695283; Rychlebské hory Mts., Lazné Jesenik, on dead twig of Fagus sylvatica, 9 Au-
gust 1962, coll.: K, Kiiz, BRNM 695282; Velké Vrbno near Staré Mésto, on dead twigs of Fagus sylvatica,
8 August 1919, coll.: E. Baudys, BRNM 335734; Freiwaldau (= Fryvaldov = now Jesenik), Reihwiesen (=
Rejviz, National Nature Reserve), on dead twigs of Fagus sylvatica, May 1913, coll.: J. Hruby, BRNM
04264/39; Hruby Jesenik Mts., Mt. Keprnik, on dead twig of Fagus sylvatica, 15 July 1911. coll.:
R. Pichauer, BRNM 119991; Hochgesenke (Hruby Jesenik Mts.): Rother Berg (Cervena hora), on dead
twig of Fagus sylvatica, March 1911, coll.: J. Hruby, BRNM 04266/39; Hruby Jesenik Mts. (valley of
Huéiva Desna river) on branch of Sorbus aucuparia, 20 October 1948, coll.: A. Prihoda, as ‘(Diatrype)',
the host is probably Fagus sylvatica, the surface of the stromata was covered by a mycophilous fungus
similar to fmmotia, PRM 670065; Hruby Jesenik Mts., Winkelsdorf (Kouty nad Desnou), on dead
branch of Fagus sylvatica, September 1912, coll.: F. Schenk, BRNM 695293; Hruby Jesenik Mts.,
Winkelsdorf (Kouty), on dead twig of Fagus sylvatlica, 1912, coll.: R. Picbauer, BRNM 119992, 119988;
Hruby Jesenik Mts., near Kouty nad Desnou, on dead twig of Fagus sylvatica, 20 October 1948, coll.:
A. Pithoda, PRM 669967; Hruby Jesenik Mts., Teplice, on dead twig of Fagus sylvatica, no date, coll.:
R. Picbauer, BRNM 119993; Schénberg (= Sumperk), Biirgerwald (Mt. Pod skalami), on dead branch of
Fagus sylvatica, 5 January 1883, coll.: J. Paul, BRNM 05778/33; Olomouc, Hruba Voda, on dead twig of
Fagus sylvatica, 13 April 1910, coll.: R. Pichauer, BRNM 119989; Weisskirchen (Hranice): Hrabtuvka, on
dead twig of Fagus sylvatica, 18 April 1912, coll.: F Petrak, PRM 669955, BRNM 04269/39;
Weisskirchen (Hranice): Hrabiivka, on dead twigs of Fagus sylvatica, 18 April 1912, coll: F. Petrak,
PRM 669951; Stramberk, Kotoud hill, on dead twigs of Fagus sylvatica, 26 July 1952, coll.: F. Smarda,
BRNM 695284; ‘Beskiden'mountains, Mt. Javornik, August, coll.: F. Matouschek, PRM 669969; Roznov
pod RadhoStem, Hutisko, on dead twig of Fagus sylvatica, 25 June 1926, coll.: R. Picbauer, BRNM
119996; Bystficko (Bystrice pod Hostynem), Drevohosticky forest, on dead twigs of Loranthus
europaeus, 13 March 1948, coll.: H. Zaviel, BRNM 120421; Carpathians, Mt. Hostyn, on dead twig of
Fagus sylvatica, October 1938, coll.: H. Zaviel, BRNM 125985; Hostynské kopce Mts., bank of Liskarna
stream, on dead twigs of Fagus sylvatica, 5 August 1937, coll.: H. Zaviel, BRNM 125986; Hostynské
kopee Mts., in the forest W of slope of Hostyn, ¢. 500 m elev., on dead branch of Fagus sylvatica (as
Betula pendula), 2 April 1956, coll.: H. Zaviel, ident. M. Svréek, PRM 617035; Rajnochovice near
Bystiice pod Hostynem in KoSovy valley, on dead twig of Fagus sylvatica, 13 June 1957, coll.: K¥iz,
BRNM 3056654; Vsetinské vrchy Mts., Cab Mt below Céabska road, on dead branch of Fagus sp., 27 Jan-
uary 1951, coll: Z. Pouzar, PRM 669915; Trebi¢, on dead twig of Fagus sylvatica, 18 September 1907,
coll.: R. Dvorak, BRNM 119990; Brno (bei Adamsthal — Adamov), on dead twigs of Fagus sylvatica, 25
March 1862, coll.: J. Kalmus, PRM 800148; Mala Baba near Brno-Reckovice, on dead twig of Fagus
sylvatica, no date, coll.: A. Vagner, BRNM 645286; Kromériz, on dead twig of Fagus sylvatica, no date,
coll.: H. Zavrel, BRNM 695285; Chriby Mts., Buchlov, on dead twig of Fagus sylvatica, 23 August 1962,
coll.: M. Svréek, PRM 568281; Braitava reserve, Vranov n. Dyji near Znojmo, on dead twig of Fagus
sylvatica, 12 October 1994, coll.: A. Vagner, BRNM 590503; Pavlov near Velké Meziri¢i — 'Kriky', on dead
twig of Fagus sylvatica, 29 July 1913, coll.: R. Picbauer, BRNM 119994; Bilé Karpaty Mts., primeval for-
est ‘Javorina’', on dead branch of Acer pseudoplatanus, 23 August 1962, coll.: M. Svréek, PRM 568140;
Bilé Karpaty Mts, Vlira pass near the village of Sidonie, on dead branch of Fagus sylvatica, 29 June
1922, coll.: R. Picbauer, BRNM 119995; Vratikov, on dead twig of Corylus avellana, 5 May 1999, coll.:
A. Vagner, BRNM 642777.

Other collections: Germany: Maly Falkenstein (Kleiner Falkenstein) near Bayerisch-Eisenstein
in the Bayerischer Wald Mts., see Hilitzer (1920): 82-174, on dead twig of Fagus sylvatica, 14 Septem-
ber 1926, coll.: A. Hilitzer, PRM 669968; Bohemia: no data, coll.: Greger, PRM 669929; ident.....Lof..., no
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Fig. 4. Section of stroma. A - Diatrype disciformis on Loranthus ewropacus, B - Diatrype

disciformais on Fagus sylvatica. Scale bar = 1000 pm.
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Fig. 5. Section of stroma. A - Diatrype flavovivens, B — Diatrype stigma. Scale bar = 1000 jun.

128




CHLEBICKI A.: SOME SPECIES OF THE GENUS DIATRYPE FROM THE CZECH REPUBLIC

date, coll.: Opiz, PRM 669933; Czech Republic: Javorniky, on dead twig of Fagus sylvatica, 19 August
1921, coll.: A. Hilitzer, PRM 669962; Czech Republic: Mt. Zakova hora, Hostanka, deciduous forest, on
dead twigs of Fagus sylvatica, 26 May 1957, coll.: O. Lazni¢ka, ident. F. Kotlaba, PRM 669925; Czech Re-
public? Poland?: Sudetes (as Sudet.), no data, PRM 669932; Slovakia: Pukanec, under Tatiar hill, on
dead twig of Fagus sylvatica, 5 August 1897, coll.: S. Kupcok, PRM 669923.

Diatrype flavovirens (Pers.: Fr.) Fr., Summa Veg. Scand. 2: 385, 1849.

Syn.: Sphaeria flavovirescens Hoffm., Sphaeria flavovirens Pers.: Fr., Eutypa
Slavovirens (Pers.: Fr.) Tul. et C. Tul.

Description. Stromata widely effused on naked wood, eutypoid as well as
diatrypoid, often composed of longitudinal lobes parallel to the direction of wood
vessels, sometimes irregular, frequently confluent, erumpent, surface covered by
thin layer of dead wood, brownish-grey (Fig. 2E, Fig. 5A), 0.6 mm high, perithecia
ovoid in a single layer, ectostroma black, endostroma olive-green, delimited by
black stromatic zone in the wood, ostioles prominent, conical, three- to four-
sulcate or cruciform, asci 34-46 x 6-8 pm p. sp., pedicel up to 90 pm long, asco-
spores 7-9 x 1.4-2.0 pm.

Comments. It is species intermediate between the genera Futypa and
Diatrype with very variable stromata, eutypoid as well as diatrypoid (Rappaz
1987b). It is the only Diatrype species in which the stroma surface is covered by
a thin layer of wood. Known from various species of trees and shrubs. Niessl
(1865) noted it on Quercus sp. and Prunus aviwm. Baumler (1897) recorded the
fungus on Quercus cerris in Bratislava (Slovakia). Podlahova (1972, 1973) re-
ported host plants such as Alnus viridis, Crataegus, Malus, Pyrus, Prunus,
Sorbus and Ribes alpinwm (this last collection from Slovakia). Petrak (1927) re-
ported it from Alnus glutinosa in Sternberk (Moravia). Svréek (2001) mentioned
as further host plant species Corylus avellana, Fagus sylvatica, Fraxinus exvcel-
sior and Rosa canina.

Material studied. Bohemia: Northern Bohemia: Ceské stiedohoif Mts., western part of Mt.
‘Kleteéna' near Velemin, on dead branch of Aesculus hippocastanum (in forest), 20 July 1956, coll.:
M. Svréek, PRM 617863; Northern Bohemia: Ceské stfedohofi Mts., on Mt. ‘Hora’ near Lip4, on dead
branch of Betula sp., 19 July 1956, coll.: M. Svréek, PRM 617862; Northern Bohemia: Ceské stiedohofi
Mts., in the village of Pale¢ near MileSov, on dead twig of Corylus avellana, 19 July 1956, coll.:
M. Svréek, PRM 617861; Western Bohemia: Sipin, valley of Utersky potok (stream), on dead twig of
Quercus sp., 16 July 1966, coll.: M. Svréek, PRM 624944; Western Bohemia: Sumava Mts., bank of Cerné
jezero (lake), on dead twigs of Salix sp., 29 October 2004, coll.: A. Chlebicki and M. Sukova, KRAM F
54766; Western Bohemia: Javornicka hornatina, Strasin, Zabrdi valley, on dead twig of Alnus glutinosa,
22 October 1997, coll.: M. Svréek, PRM 891807; Central Bohemia: Hostomice pod Brdy, valley of
Chumava river, on decorticated twig of Betula pendula (as B. alba), 23 April 1954, coll.: M. Svréek (in-
cluding stromata of Diatrype undulata on the same twig), PRM 890135; Central Bohemia: Srbsko,
Doutnac hill, on dead twig of Carpinus betulus, 6 May 1967, coll.: M. Svréek, PRM 890332; Central Bo-
hemia: Srbsko, ‘Velka hora’ hill, on decorticated branch of Acer pseudoplatanus, 30 March 1958, coll.:
M. Svréek, PRM 614441; Central Bohemia: Hodov near Uvul_v, valley of Vymola river, 2 November 1969,
coll.: M. Svréek, PRM 684522; Central Bohemia: Jevany, on dead branch of Fagus sylvatica, 9 Novem-
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ber 1947, coll.: M. Svréek, PRM 685557, Central Bohemia: Struharov near Mnichovice, on dead twig of
Prunus spinosa, 29 October 1960, coll.: M. Svréek, PRM 879234; Southern Bohemia: Cimelice, forest
near the pond Nerestec, on dead twig of Quercus sp., 27 July 1964, coll.: M. Svré¢ek, PRM 613330; South-
ern Bohemia: LaziSte near Cimelice, forest near ‘Biezinka', on dead branch of Fraxinus excelsior, 21
August 1966, coll.: M. Svr¢ek, PRM 625903; Southern Bohemia: LaziSté near Cimelice, pond ‘Tisic¢ky’, on
dead twig of Prunus spinosa, 8 August 1964, coll.: M. Svréek, PRM 613333; Southern Bohemia: Lazisté
near Cimelice, bank of pond "Tisi¢ky’, in the forest, on dead twigs of Ulmus scabra, 8 August 1964, coll.:
M. Svréek, (with an old stroma of Diatrype undulata) PRM 613332; Southern Bohemia: Buda near
Cimelice, top of Mt. Velky Kosatin, on decorticated branch of Carpinus betulus, 23 August 1964, coll.:
M. Svréek, (including Diatrype undulata on the same branch), PRM 613331; Southern Bohemia:
Hradisté near Kaplice (distr. C. Kramlov), forest near road, on decorticated branch of Quercus robur,
26 June 1971, coll. and ident.: R. Podlahova, PRM 731851; Southern Bohemia: Trebon, Pramenisté ‘U
Jindrit' (spring), on dead twig of Salix sp., 16 May 1962, coll.: M. Svr¢ek, PRM 560467; Southern Bohe-
mia: Velky Chuchelec near Kaplice, ‘Kzl dvir', on dead branch of Alnus viridis, 4 November 1969,
coll.: R. Podlahova, PRM 715890, 71589 1; Southern Bohemia: Novohradské hory Mts., ‘Zofinsky prales'
primeval forest, on dead twig of Fagus sylvatica, 13 May 1966, coll.: M. Svréek and J. Kubicka, ident.
M. Svréek, PRM 622573; Southern Bohemia: ‘Zofinsky prales’ primeval forest in Novohradské hory
Mts., on dead twig of Fagus sylvatica, 3 September 1970, coll.: M. Svréek, PRM 716059,

Moravia: Weisskirchen (Hranice): Welka (Velka), on dead twigs of Prunus spinosa, 29 October
1911, coll.: F. Petrak, PRM 67591.3; Weisskirchen (Hranice), on dead branch of a deciduous tree, Sep-
tember 1931, coll.: F. Petrak, PRM 675910; Veveri, on dead twig of [/lmus sp., 18 May 1969, coll.: M.
Svréek, PRM 684262.

Diatrype stigma (Hoffm.: Fr.) Fr., Summa Veg. Scand. 2: 385, 1849.

Syn.: Sphaeria stigma Hoffm.: Fr., Stromatosphaeria stigma (Hoffm.: Fr.) Grev.

Description. Stromata widely effused, brownish-grey, covered sometimes
by white remains of conidial ectostroma (Iig. 2F), 0.5 mm high, with nearly flat
surfaces, perithecia ovoid, in a single layer, ectostroma black, endostroma creamy
white, black stromatic zone (dorsal zone) extending down to the wood (Fig. 5B),
similar the genus Diaporthe, ostioles discoid, flat, four—to five-sulcate, asci 32-50
X 4-6 pm, ascospores allantoid 8-11 x 1.6-2.7 pm.

Comments. Known mostly from various species of the genus Quercus as
well as various Rosaceae and Betulaceae (Rappaz 1987b). In the Czech Republic it
has been collected on such host plants as Quercus robur, Quercus rubra,
Quercus sp., Acer pseudoplatanus, Acer sp., Salix fragilis, Prunus spinosa,
Sorbus torminalis, Sorbus aucuparia, Cralaegus oxyacantha, Cralaegus sp.,
Cornus sanguwinea, Juglans regia and a single collection on Fagus sylvalica.
Probably it was collected for the first time in territory of Czech Republic by Niessl
(1865). He mentioned Fagus, Carpinus and Prunus spp. as hosts. Of these Pru-
nus can be inhabited by the true Diatrype stigma. Petrak (1927) noted it on
Crataegus oxyacantha. Other plants — Betula pendula and Fagus sylvatica — are
hosts of Diatrype undulata and Diatrype decorticata. It is a very common spe-
cies.
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Hoffman’s description (Hoffman 1787) of Sphaeria stigma avoids a host
name — in ramis arborum emortwis. Also the shape of the ostioles (flat as well as
prominent) did not allow a definite decision on the species (Dialrype stigma or
Diatrype undulata). The contour of the stroma in his drawing (Tab. II, fig. 2) indi-
cates rather Diatrype undulata than true D. stigma (see Fig. 7). Rappaz (1987a)
typified D. stigma and selected a neotype from Persoon’s collections (L-Pers, 90
OH 910269-940) gathered on Crataegus sp. (Crataegus oxyacantha).

Material studied. Bohemia: Northern Bohemia: Ceské stiedohoif Mts., village Pale¢ near
MileSov, on dead twig of Sorbus aucuparia, 19 July 1956, coll.: M. Svréek (as 1. stigma), ostioles typi-
cal as in D. stigma, PRM 617853; Northern Bohemia: Ceské stfedohoif Mts., Mt. 'Ostry’ near MileSov, on
dead twigs of Quercus sp., 22 July 1956, coll.: M. Svréek (as D. stigma), PRM 617854; Northern Bohe-
mia: Ceské stiedohoif Mts., Mt. ‘Klete¢n4’ near Velemin, on dead twig of Quercus sp., 20 July 1956, coll.:
M. Svréek (as D. stigma), PRM 617855; Northern Bohemia, Ceské stiedohoif Mts., SE of MileSov,
S slope of Ostry hill, forest (Fagus, Quercus, Fraxinus, less frequently Betula), alt. 440-470 m, on dead
twigs of Sorbus torminalis, coll.: M. Sukova KRAM F 54921; Western Bohemia: Javornicka hornatina,
Nahoranky near Strasin, Hrbecek, on twig of Salix fragilis, 29 November 1997, coll.: M. Svréek, osti
oles 34 sulcate, nearly flat or slightly erumpent, stroma with similar cracks as in D. decorticala, PRM
891735; Central Bohemia: Zdice, forest in valley near ML. ‘Vrani skala’, on dead twig of Rosa sp., coll.:
M. Svréek (as D). stigma), ostioles typical as in D). stigma, PRM 614420; Central Bohemia: Zdice, Mi. ‘Vrani
skala’, on dead twig of Sorbus aucuparia, 24 April 1927, coll.: A. Hilitzer (as D). stigma), ostioles typical
of D. stigma, PRM 670043; Central Bohemia: Hostomice pod Brdy, 'Provazec’ hill, on dead twig of
Quercus sp., 22 April 1954, coll.: M. Svréek (as D. stigma), PRM 890175; Central Bohemia: Lodénice, on
dead twigs of Cornus sanguinea, 20 April 1927, coll.: A. Hilitzer (as D). stigma), in the same collection
also D). decorticata on Acer sp. was found! PRM 670038; Central Bohemia: Hlasna Treban, on dead
twigs of Crataegus oxyacantha, 16 July 1944, coll.: M. Svréek (as D. stigma), ostioles typical of
D. stigma, PRM 670030; Central Bohemia: Hlasna Treban, ‘Poli¢ko’ forest, on dead twig of Crataegus
sp., 20 April 1958, coll.: M. Svrcéek (as D. stigma), PRM 614419; Central Bohemia: Hfebeny Mts.,
Revnice, valley of ‘Babsky potok’ stream, on dead twig of Fagus sylvatica, 12 April 1959, coll.:
M. Svréek (as D. stigma), ostioles are typical for D. stigma, surface flat, margin distinctly visible, PRM
516005; Central Bohemia: (Praha —) Horni Chabry, on dead twig of Juglans regia, November 1956, coll.:
J. Pachmanovi (as D. stigma), PRM 522365; Central Bohemia: Praha, Dolni Sarka, protected area
‘Duchonska’, on dead branches of Sorbus torminalis, 25 May 1993, coll.: M. Svréek (as D. stigma), it
possesses slightly erumpent ostioles, not typical of D). stigma, PRM 879771; Central Bohemia: Praha,
Divoka Sarka, in warm oak forest, on twigs of Quercus robur, 20 May 1995, coll.: M. Svréek (as
D. stigma), PRM 887872; Central Bohemia: Praha, Divoka Sérka, on dead twig of Acer pseudoplatanus,
2 June 1993, coll.: M. Svréek (as D. stigma), PRM 879742; Central Bohemia: Praha, between Velka
Chuchle and Radotin, on dead twig of Prunus spinosa, 19 January 1958, coll.: M. Svréek (as
D. stigma), PRM 614418; Central Bohemia: Praha, Radotinské tidoli valley, on dead twig of Quercus
robur, 7 April 1951, coll. and ident.: A. Piihoda (as D. stigma), PRM 606277; Central Bohemia: Praha-
Kosor (gorge), on dead twig of Crataegus sp., 19 April 1959, coll.: M. Svréek, it is a single twig with
stromata of D. stigma and D. disciformis! PRM 516021; Central Bohemia: Praha, Krésky forest, on
dead twig of Quercus sp., 25 November 1945, coll. and ident.: M. Svrcek, (as D. stigma), PRM 670044;
Central Bohemia: Cerninovsko reserve near Neratovice, on dead branch of Fraxinus excelsior, 24 Oc-
tober 2004, coll.: A. Chlebicki, KRAM F 54778; Central Bohemia: Cerninovsko reserve near Neratovice,
on dead branch of Quercus rubra, 24 October 2004, coll.: A. Chlebicki, KRAM F 54779; Central Bohe-
mia: Kersko (SE of Lysi nad Labem), on dead twig of Quercus sp., 19 September 1924, coll.: A. Hilitzer
(as D. stigma), PRM 670042; Central Bohemia: Libicky luh reserve near Velky Osek, on dead branch of
Quercus sp., 23 October 2004, coll.: A. Chlebicki, KRAM F 54777; Central Bohemia: Libicky luh near
Velky Osek, on dead branch of Carpinus betulus, 23 October 2004, coll.: A. Chlebicki, KRAM F 54780;
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Central Bohemia: Veltrubsky Iuh reserve near Velky Osek, on dead branch of Carpinus betulus, 23 October
2004, coll.: A. Chlebicki, KRAM I 54781; Central Bohemia: Kac¢ina castle near Kutna Iora, on dead twig of
Sorbus aucuparia, 1856, coll.: J. Peyl, PRM 801563; Central Bohemia, ENE of Benesov, village of Zalesi near
TeplySovice, on dead twig of Quercus sp., 1 May 2005, coll.: A. Chlebicki, KRAM F 54862; Central Bohemia:
Blanik, on dead twig of Acer sp., 7 August 1935, coll.: A. Hilitzer (as D. stigma), PRM 820464; Central Bohe
mia: Milin near Pribram, on dead twigs of Quercus sp., coll.: M. Svrcek (as D. stigma), PRM 672831; Central
Bohemia: forest NE of Struharov, on dead twigs of Quercus robur, 5 June 2005, coll.: A. Chlebicki, KRAM F
54965; Southern Bohemia: Cimelice, forest ‘Chlum’ (Rakovicky vreh), on dead twigs of Quercus sp., 6 Au-
gust 1969, coll: M. Svréek (as D). stigma), PRM 684660; Southern Bohemia: Lazisté near Cimelice,
‘Brezinka’ forest, on dead twig of Quercus rubra, 13 August 1966, coll. and ident.: M. Svréek (as . stigma),
PRM 625887; Southern Bohemia: T¥ebor, ‘Branské doubi’ oak forest, on dead twig of Quercus sp., 6 Decem-
ber 1957, coll.: J. Kubicka and M. Svréek, ident. M. Svréek (as ). stigma), PRM 867047; Southern Bohemia:
Chlum u Treboné, Dracice valley, on dead twig of Quercus sp., 27 August 1932, coll.: A. Hilitzer (as
D. stigma), PRM 820849; Southem Bohemia: Trebon, ‘Stara reka’ reserve, in the beech forest, 431 m elev,,
on dead branch of Quercus rubra, 28 November 1959, coll.: J. Kubicka, ident. M. Svr¢ek (as D. stigma),
PRM 518858; Southern Bohemia: T¥ebon, pond ‘Opatovicky rybnik’, on dead twig of Quercus sp., 16 May
1962, coll.: M. Svrcek (as D. stigma), PRM 560468,

Moravia: Weidenau (Vidnava), on dead twig of Corylus avellana |as Quercus sp. - auf morschem
Eichenistchen im Pfarrwald (Farsky les)], June 1911, coll.: J. Hruby, BRNM 042753/39; Weisskirchen
(Hranice): Welka (Velka), on dead twigs of Crataegus oxyacantha, 5 February 1913, coll.: F. Petrak,
BRNM 04271/39; Bystricko (Byst¥ice pod Hostynem), Drevohosticky forest, on dead twigs of Salix
fragilis, 11 May 1941, coll.: H. Zavrel, BRNM 125988; Sudice near Naimésf nad Oslavou, Ceskomoravska
vrchovina, on dead branch of Quercus rubra, 26 August 1998, coll.: A, Vagner, ident. Z. Pouzar, BRNM
642525; Moravsky Krumlov, near Rokytna river, on dead twig of Crataegus oxyacantha, 15 March 1928,
coll.: R. Picbauer (as D. stigma), BRNM 120007; Ivan, Dolni Musovsky luh, on dead twig of Quercus sp.,
29 June 2001, coll.: A. Vagner, BRNM 666761; Theimwald forest (Boii les near Lednice), on lying twig of
Quercus sp., June-September 1912, coll.: H. Zimmermann, (as D, stigma), PRM 670018; 1.6 km SW of
Cahnov Reserve, near Lanzhot (district Bfeclav), on dead twig of Crataegus sp., 4 August 1994, coll.:
A. Vagner, BRNM 590628, Cejkovice near Hodonin, Kapansko forest, on dead twig of Frawxinus excel-
sior, 5 December 1954, coll.: F. Smarda, ident. M. Svréek, BRNM 695290; Luhac¢ovice, on dead twig of
Quercus sp., 15 January 1970, coll.: M. Svréek (as D. stigma), PRM 711840.

Other collections: Slovakia: Eperjes (PreSov), ex herb. Peyl, on dead twigs of Quercus sp. (as
D. stigma), no collector named (probably F. Veselsky), PRM 670024.

Diatrype subqffixa (Schwein.) Cooke var, rappazii Chleb., Sydowia 47: 24, 1995.

Description. Stromata widely effused, but narrower than in D. decorticata
and D. stigma, brownish grey, strongly undulate and raised (Fig. 2G), divided into

irregular lobes, margin distinct, steep, up to | mm high, perithecia ovoid in one or

two layers, ectostroma black, endostroma creamy white, black stromatic zone
(dorsal zone) extending down to the wood (Fig. 6A), ostioles prominent, conical,
three— to four-sulcate, asci 3040 x 5-6 pm, ascospores allantoid, sometimes with
slightly budding apex 8.2-10.6(-11) x 1.5-2.4 pm.

Comments. Known from Carpinus betulus, Acer platanoides and
Sambucus nigra in Poland (Chlebicki and Krzyzanowska 1995). Generally,
stromata of the Czech collections are not so strongly undulate as those from Po-
land. The spores of collection PRM 607072 are 8-9 x 2-2.4 pm, the ostioles circular
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Fig. 6. Section of stroma. A - Diatrype subaffixa var. rappazii, B - Diatrype undulata. Scale bar =
1000 pm
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Fig. 7. Hoffman’s drawing of Sphaeria stigma (Hoffman 1787, Tab. 11, fig. 2).

and low, similar to D. stigma but three-sulcate, surface slightly undulate, margin
steep. It is a young specimen with not distinetly protruding ostioles. Another spec-
imen collected by Peyl on Corylus avellana posses spores 9-11 x 1.5-1.8(-2) pm
and typical, prominent ostioles (PRM 801626) just as specimens collected on
Carpinus betulus and Acer pseudoplatanus (PRM 801567, 801562). Specimens
collected on Carpinus betulus and Carpinus orientalis are sometimes hard to
identify (Rappaz 1987b). Such specimens were noted in Bulgaria (PRM 841829),
former Yugoslavia (PRM 814314), Austria (KRAM F 54771) and Poland (KRAM F
40998).
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Material studied. Bohemia: Central Bohemia: Srbsko, valley near Doutnaé¢, on dead branch
of Carpinus betulus, 6 May 1967, coll.: M. Svréek (as D. stigma), PRM 890354; Central Bohemia, Cesky
kras, NNE of Srbsko, Doutnaé hill, on dead twig of Carpinus betulus, 16 April 2005, coll.: A. Chlebicki,
KRAM F 54851; Central Bohemia: Karovské tdoli valley near Zbraslav, on dead twig of Carpinus
betulus, 2 April 1944, coll.: M. Svréek (as D. stigma), PRM 670036; Eastern Bohemia: Peklo near Nove
Mésto nad Metuji, on dead twig of Carpinus betulus, 17 November 1956, coll.: B. Hofman (as D.
stigma), PRM 607072, published as D. stigma (Hofman 1959); Moravia: Brno, Bobrava, on dead twig
of Rosa sp., June 1923, coll.: J. Hruby (as D. stigma), BRNM 04272/39.

Other collections: Loc.?, in ligno et subcort. on dead partially decorticated branch of Corylus
avellana, 27 September 1856, no collector named, PRM 801626; Loc.?, on dead twig of Carpinus
betulus, 14 May 1859, no collector named, (as Sphaeria stigma var. b. decorticata DC.) PRM 801567,
Loc.?, on dead branch of Acer pseudoplatanus, no date and collector (as Sphaeria stigma var.
decorticata), PRM 801562; SE Bulgaria: Eminska planina Mts., valley of Vlas river near Slancev Briag,
on dead branch of Carpinus orientalis, 20 August 1982, coll.: I Kotlaba, ident.: Z. Pouzar (as D.
stigma), PRM 841834; Yugoslavia: Sutomore, ‘macchia’ community, on dead twig of Carpinus sp., 10
June 1977, coll:: S. Sebek, ident.: Z. Pouzar (as D). stigma), ostioles flat as in D. stigma, margin of
stromata distinet, PRM 814314.

Diatrype undulata (Pers:. Fr.) Fr., Summa Veg. Scand. 2: 385, 1849.

Syn.: Sphaeria undulata Pers.: Fr., Stictosphaeria undulata (Pers.: Fr.) Fuckel

Description. Stromata mostly widely effused, strongly raised and divided
into irregular lobes, with steep margin, brownish grey, up to 0.8 mm high, surface
flat (Fig. 2H), perithecia ovoid in a single layer, ectostroma black, endostroma
creamy white, black stromatic zone (dorsal zone) extending down to the wood
(Fig. 6B), ostioles prominent, conical, three— to four-sulcate, asci 23-40 x 4-5 pm
p. sp. (pars sporifera), pedicell up to 60 pm, ascospores allantoid 6-8.4 x 1.2-1.5 pm.

Comments. Known from various species of the genus Belula (Rappaz
1987b). It was noted in the Czech Republic on Betula pendula and Betula sp. Tt
was possibly the first time collected by Opiz (1855) in Prague on Betula sp. and
wrongly identified as Sphaeria stigma. Peyl collected a fungus identified by him
as Sphaeria undulata Pers. (PRM 813309, on decorticated wood of Acer sp.), but
it is in fact Futypa sp., possibly Eutypa lejoplaca (Fr.: Fr.) Fuckel. Also another
collection of Sphaeria undulata made by Peyl on Corylus avellana was com-
posed of two other species: Diatrype subaffiva and Eutypa sp. (PRM 801626).
Petrak (1920) published this species (as Diatrype stigma) on Betula pendula
from Konradsgriin (Kunratov near Chleb, Western Bohemia).

Material studied. Bohemia: Northern Bohemia: Herbarium Marschner (no 110), on dead twig
of Betula pendula (as “Betula verruc.*) near Altehrenberg (Staré Krec¢any near Sluknov), 27 May 1944,
coll: G. Marschner, ident. G, Feunich (as . stigma), PRM 725340; Northern Bohemia: Hely, near Kyjov
close to Krasna Lipa, on dead twig of Betula sp., 20 August 1960, coll.: M. Svréek (as D. stigma), PRM
620115; Northern Bohemia, Ceské stiedohoii Mts., SE of Milegov, S slope of Ostry hill, forest (Fagus,
Quercus, Fraxinus, less frequent Belula), alt. 440-470 m, on dead branches of Betula sp., 26 May 2005,
coll: L. Edrova, ident. M. Sukovda, KRAM F 54920; Northern Bohemia, Ceské stfedohofi Mts.,
Oparenské udoli (valley of MileSovsky brook) between Velemin and Oparno, on dead branch of Betwla
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sp., 3 May 2005, coll.: M. Sukova, KRAM F 54923; Western Bohemia: Javornicka hornatina, Strasin,
Zabrdi valley, on twigs of Belwla pendula, 2 October 1997, coll.: M. Svréek (as D. stigma), PRM 891761;
Central Bohemia: Hostomice pod Brdy, valley of the Chumava river, on dead twigs of Betula pendula
(as Betula alba), 23 April 1954, coll.: M. Svr¢ek (as D. stigma), PRM 890134; Central Bohemia:
Hostomice pod Brdy, ‘Provazec’ hill, on dead branches of Betula pendula (as B. alba), 22 April 1954,
coll.: M. Svréek (as D. stigma), PRM 890180; Central Bohemia, Celakovice, pine forest, on dead twig of
Betula pendula, 27 March 2005, coll.: A. Chlebicki, KRAM F 54786; Southern Bohemia: Jifikovo udoli
near Salmanovice, on dead twigs of Betula sp., 18 May 1965, coll. and ident.: M. Svréek (as . stigma),
PRM 604074; Southern Bohemia: pond Vydymac¢ (near Lomnice n. LuZ.), on twig of Betula sp., 25 Au-
gust 1942, coll.: K. Kavina (as [). stigma), PRM 670021; Southern Bohemia: Nova Ves nad LuZnici near
Trebon, on dead twig of Betula sp., 11 June 1959, coll.: J. Kubicka, ident. M. Svréek (as D. stigma), on
the same twig also Peniophora incarnata is present, PRM 617701; Southern Bohemia: Trebon, ‘U
Jindri', on dead twig of Betula sp., 31 August 1958, coll.: J. Kubicka, ident. M. Svréek (as D. stigma),
PRM 614421; Southern Bohemia: Trebon, wet alder forest ‘U Jindrd', on dead twigs of Betula pendula,
27 October 1958, coll.: M. Svréek (as 1. stigma), PRM 890227,

Moravia: Weidenau (Vidnava), on dead twig of Betula sp., 1911, coll.: J. Hruby, (as D. stigma),
BRNM 04269/39; Trebi¢, near Kotkovice, on dead twigs of Betula sp. (as Fagus sylvatica), August 1910,
coll.: R. Picbauer, BRNM 120000; Cejkovice, on dead twig of Betula pendula, 27 May 1985, coll.: M.
Svréek, BRNM 695691; Vel. Mezirici, near Netin, on dead twig of Betula pendula (as Betula verrucosa),
July 1913, coll.: R. Picbauer (as I). stigma), BRNM 120008; Vel. MeziFi¢i near Netin, on dead twig of
Betula pendula, July 1911, coll.: R. Picbauer (as D). stigma), BRNM 119999,

Key to the Diatrype species from the Czech Republic

Stroma circular in outline
Stroma rregularin OUIINE . nminniminsnmmimms s s LR S 3

Stroma circular, darker from the side, surface flat, ascospores 5-8 x 1.2-1.3
JIMN, TNOSLLY ON FAGUS oot sn e D. disciformis
Stromata elliptical in outline, surface pulvinate, ascospores 7-9 x 1.2—-1.8 pm

‘D. disciformis’ on Loranthus europaeus
Stromata mostly circular or elongate, sometimes confluent, sides rounded,
surface pulvinate, ascospores 5-7 x 1.1-1.3 pm, on Salix spp. ............ D. bullata

Ascospores 811 pm
Ascospores smaller

Stromata nearly flat with low margin, surface covered by white remains of
conidial ectostroma, ostioles disk-shaped, indistinctly 4-6-sulcate, ascospores
8-11 x 1.6-2.7 pm, on a wide range 0f hOSES ..o D. sltigma
Stromata mostly strongly undulated, raised, with distinctly marked margin,
ostioles cone shaped, three— to four-sulcate, ascospores 8-11 x 1.5-2.4 pm, on
Carpinus betulus D. subaffixa var. rappazii
Stromata partly eutypoid, entostroma olive green D. flavovirens
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5. Margin of stromata distinct, sinuate in contour, surface flat, ostioles cone-
shaped, erumpent, ascospores 6-8 x 1.2-1.5 pm, on Betula spp. .... D. undulata
Margin of stromata low, stromata wide-spreading with deep transverse fissures,
ostioles cone-shaped, erumpent or flat, ascospores 7-9 x 1.2-1.5 pm, mostly on
Fagus sylvatica, but also on Acer, Corylus, Carpinus, Prunus ... D. decorticala
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Selected material of lignicolous species of Brunnipila, Capitotricha, Dasyscyphella and
Neodasyscypha from the Czech Republic was studied. Possible forms of Brunnipila fuscescens s.l.
and their characters are outlined. The generic name Dasyscyphus (Nees) ex Gray typified by Korf us-
ing D. virgineus belongs to the synonymy of Lachnum. For its later homonym, Dasyscyphus Fuckel
(nom. illeg.), the nomen novum Neodasyscypha Sukova et Spooner is proposed. The replacing name
Neodasyscypha was already earlier proposed by Spooner, but was published invalidly by him. The new
combinations Neodasyscypha cerina (Pers.: Fr.) Spooner and Neodasyscypha subciboria (Rodway)
Spooner are published.

Key words: Bohemia, Moravia, taxonomy, nomenclature, Dasyscyphus, Lachnella brunneola var.
Jugicola

Sukova M. (2005): Revize vybraného materialu lignikolnich druhi rod Brunnipila,
Capitotricha, Dasyscyphella a Neodasyscypha z Ceské republiky. — Czech Mycol.
57: 139-172.

Byly studovany lignikolni druhy rodii Brunnipila (hnédochlupka), Capitotricha (dlouhochlupka),
Dasyscyphella (chlupackovec) a Neodasyscypha (pachlupacek) na vybraném materialu z izemi Ceské

znaky jsou naértnuty. Rodové jméno Dasyscyphus (Nees) ex Gray s typovym druhem D. virgineus sta-
novenym Korfem patii do synonymiky rodu Lachnum. Pro jeho pozdéjsi homonymum, Dasyscyphus
Fuckel (nom. illeg.), je navrzeno nahrazujicf jméno (nomen novum) Neodasyscypha Sukova et Spoo-
ner. Jméno Neodasyscypha bylo jiz dfive navizeno Spoonerem, ale bylo publikovano neplatné. Jsou
publikovany nové kombinace Neodasyscypha cerina (Pers.: Fr.) Spooner a Neodasyscypha
subciboria (Rodway) Spooner.

INTRODUCTION

This contribution focuses on lignicolous species of selected genera of
Lachnaceae (Nannf.) Raitv. (Raitviir 2004) from the Czech Republic.
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Dennis (1949) had a wide generic concept of the genus Lachnum Retz. (as
Dasyscypha Fuckel). He divided the genus into 9 sections, some of them belong-
ing at present to Hyaloscyphaceae Nannf. emend. Raitviir (Raitviir 2004). Raitviir
(1970) separated the following taxa from Lachnum s. |. (as Dasyscyphus Gray):
Dasyscyphella Tranzschel, Dasyscyphus subgen. Capitolricha Raitv. and
Belonidiuwm Mont. et Durieu. Species of Belonidium s. Raitviir (1970) are cur-
rently placed in two or three genera named Trichopeziza Fuckel and
Lasiobeloniuwm Ellis et Everh. s. Spooner 1987 (including Trichopezizella Raitv.);
according to Raitviir (1980) Trichopezizella is a separate genus. Baral (in Baral
and Krieglsteiner 1985) divided Dasyscyphus subgen. Capitotricha Raitv. into
three taxa and raised the emended subgenus to the generic level. Capitotricha
(Raitv.) Baral includes only taxa formerly belonging to Dasyscyphus bicolor s.1.
The newly described genus Brunnipila Baral includes brown-haired species and
the new genus Incrucipulum Baral was described for small species with rather
wide and thick-walled hairs bearing apical crystals and with a warted ectal
excipulum. The division of Lachnum s.1. (s. Raitviir 1970, as Dasyscyphus) into
Brunnipila, Capitotricha s. str., Incrucipulum and Lachnwm s. str. was supported
by ultrastructural studies of the morphology of hair wall and apical apparatus of
the ascus (Leenurm et al. 2000). Also a molecular study (Cantrell and Hanlin 1997:
750) provided support for a separation of Brunnipila and Capitotricha. Later,
Haines (1989) separated Fuscolachnum Haines from Lachrnum s.l., which in-

cludes small, non-lignicolous species with brownish-coloured hair walls. Lately,
also Peziza cerina Pers.: Fr. should be excluded and put into a genus of its own
(see Raitviir 1980, Haines and Dumont 1984, Spooner 1987). This problem is dis-
cussed below under Neodasyscypha.

Studying discomycetes has a long tradition in the Czech Republic. This work is
based on collections from the PRM herbarium. The majority of collections depos-
ited there comes from the collectors M. Svréek and J. Velenovsky.

MATERIAL AND METHODS

Material from herbarium specimens was prepared using tap water as
a mountant. Microcharacters were first observed in water in several specimens of
each species and in all Dasyscyphella specimens. Measurements and drawings of
microcharacters were made in freshly made slides in 5 % KOH. Measurements of
living cells (see Baral 1992), especially asci, would yield much larger values, and
therefore paraphyses exceed dead asci distinetly more than living asci. Also spore
arrangement (biseriate vs. uniseriate) strongly depends on the state: spores inside
living asci are always biseriate in the species treated here (Baral 1992). The term
“warted” is used as proposed by Leenurm et al. (2003). Before the publication,
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a less appropriate term was used for warted hair walls: “encrusted” or
“incrustated”. Amyloidity of the ascoapical apparatus was observed in Melzer’s re-
agent mostly after pretreatment in 5 % KOH (marked KOH/MLZ), its reaction in
Lugol’s solution (IKI: 1 % iodine and 3 % KI in water) was observed in most cases
without the KOH pretreatment. Apothecia in longitudinal section were studied in
tap water. Ascus bases, croziers and the thickness of hair walls were studied
mostly in KOH at a magnification of 2000x using an oil-immersion lens on an
Olympus BX-51 microscope. The croziers are visible also at a magnification 1000x
using an oil-immersion lens, at which the other characters were studied. Colours
of dried apothecia are in some cases provided with numbers which come from
a lexicon of colours (Kornerup and Wanscher 1981), e.g. ‘4-A5" means tab. 4, col-
our A5. Abbreviations used in the drawings are: ‘h.’ = hairs, ‘a.” = asci, ‘p.! =
paraphyses, ‘s.” = ascospores. Selected material from the herbarium PRM was re-
vised. Localities, substrata and dates from labels of important old collections are
cited without square brackets and explanatory or additional information. Pub-
lished records of studied species from the Czech Republic are listed. In case speci-
mens of those were studied, results of the revision are given. Czech generic and
specific names are proposed or follow earlier national literature. Unless stated
otherwise, articles from the St. Louis Code (Greuter et al. 2000) are cited.

RESULTS
Key to species examined, based on studied material

In the following key, characters observed on dried material and in slides in
KOH from dried material are used.

la Hairs greyish brown with olive tint, roughly and irregularly warted, warts
higher and their size variable (Fig. 11). Ascospores ellipsoidal, with rounded ends
(8.5-10.5 x 2.3-3 pm). Asci arising from simple septa. — Neodasyscypha cerina
(apothecia dark when dry, densely covered with olive brown hairs, paraphyses cy-
lindrical-lanceolate, densely guttulate [in older specimens (c. from 1950) also
guttulate, but guttules slightly smaller and less abundant]).
1b Hairs hyaline or brown, finely and regularly warted, warts not so high and their
height almost invariable. If hairs brown, then ascospores fusiform to narrowly
fusiform and asci arising from croziers [in lignicolous species].
2a Hairs with pigmented, brown wall; crystals or masses of refractive amorphous
matter mostly present at (hair) apices — Brunnipila.
3a Hairs 137-157(=165) pm, asci 45-56 pm, mostly on Corylus — Brunnipila
calyculiformis.
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3b Hairs 70-113(-130) pm, asci 30-44 nm, frequent on Fagus cupules -
Brunnipila fuscescens.
2b Hairs hyaline (sometimes lower part of hair becoming brown [cytoplasmatic
pigment] on drying and sometimes remaining brown also after rehydratation on
slide); crystals or refractive amorphous matter on hair apices not present or pres-
ent, if present then hairs (110-)145-300 pm long.
4a Hairs (110-)145-300 pm long, wall (0.6-)0.75-1.6 pm thick, crystals at api-
ces present at least on some hairs. — Capitotricha (apothecia densely covered
with white hairs, discs orange or dark orange).
5a Ascospores longer, c¢. (6.4-)8.4-11(-12.3) pm, on Fagus. — Capitotricha
Jagiseda.
5b Ascospores shorter, c. (6.4-)7.4-9.2(-9.9) pm, on Quercus, Crataegus,
Betula, Corylus. — Capitotricha bicolor.
4b Hairs up to 120(-160) pm long, wall up to 0.9(-1) pm thick, crystals at hair
apices never present (sometimes octahedral crystals present among hairs, but
usually not at hair apices).
6a Apical cell of hair or also part of subapical cell smooth. — Dasyscyphella
(outer surface of dried apothecia often covered with lumps of pale orange
to dark orange resinous matter).
7a On cones of conifers. — Dasyscyphella conicola.
7b On wood.
8a Paraphyses 3-5 pm wide, protruding for 10-29 pm (exceeding the
asci), asci arising from simple septa. — Dasyscyphella crystallina.
8b Paraphyses up to 3 pm wide, protruding for up to 10(-12.5) pm,
asci arising from croziers. — Dasyscyphella nivea.

6b Apical hair cell as well as whole surface of the hairs warted (warts
sometimes absent in lower part of hair, especially when marginal hairs are
dense, or on apex of hair). — Lachnum (a key to Lachnum species will be
published in another article).

LIST OF SPECIES

Brunnipila Baral — hnédochlupka

Brunnipila Baral in Baral et Krieglst., Beih. Z. Mykol. 6: 49, 1985.
Type species: Peziza clandestina Bull.: Fr.

Note: Hair apices observed in studied material were naked (Fig. 3A) or pos-
sessed amorphous refractive matter (as illustrated here especially in Fig. 1; previ-
ously observed in Brunnipila calycioides by Scheuer 1988: 218-219 and Sukova
2004: 68) or with crystals of octahedral shape (Fig. 3B). The crystals of octahedral
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shape were less sharp than crystals known from the genus Inerucipulum Baral,
where the crystals are more regular and sharper (see e.g. Chlebicki and Sukova in
print).

Brunnipila calyculiformis (Schumach.: Fr.) Baral Fig. 1.

Peziza calyculiformis Schumach., Enumeratio plantarum 2: 425, 1803. — Peziza calyculiformis
Schumach.: Fr., Syst. Mycol. 2(1), p. 94, 1822. — Lachnum calyculiforme (Schumach.: Fr.) P. Karst.,
Bidrag Kinnedom Finlands Natur Folk 19: 178, 1871. — Brunnipila calyculiformis (Schumach.:
Fr.) Baral in Baral et Krieglst., Beih. Z. Mykol. 6: 49, 1985.

Description. Dried apothecia stipitate, 0.65-1.1 mm high, 0.55-1.2 mm in
diam., outside brown, covered with brown hairs, hairs often with pale (almost
white) crystals on their apices, discs pale ochraceous. Hairs brown (dark or with
beige or olive tint), warted, 5-9(-13)-septate, 137-157(-165) x 3.5-6 pm, with
walls 0.7-1 pm thick, often bearing amorphous, hyaline, refractive matter or crys-
tals of octahedral shape at their tips, young hairs paler in their upper part. Asci
arising from croziers, 8-spored, 45-56 x 4-5 pm, KOH/MLZ blue. Ascospores
hyaline, one-celled, narrowly fusiform, (6.5-)7-9.6 x 1.5-2 pm. Paraphyses lanceo-
late with acute tips, 2.8-5(-6) pm wide, exceeding asci for (11-)15-19 pm.

Comments. Inthe Czech Republic this species is known only from Corylus
avellana. Dimitrova (2002) reported it from Bulgaria also from Corylus. It seems
that it is the most common host of this fungus. However, Dennis (1949) reported
the species also from Alnus and Nannfeldt (1928) from Sorbus aucuparia. Baral
(in Baral and Krieglsteiner 1985) reported it from Alnus sp., Alnus incana,
Corylus and Acer.

Published records: Velenovsky 1934: 246 (as Lachnum calyculiforme, Central Bohemia,
Hrusice, on beech cupule - revised, the specimen (PRM 151461) contains one apothecium, it is
B. calyculiformis, hairs of the material were 135-165 x 4-6 pm and paraphyses 5-6 pm wide; but the
substrate is not present in the specimen).

Material revised: Central Bohemia: Mnichovice, on small twig of Corylus avellana, April
1934, leg. et det. J. Velenovsky, PRM 152047. — [Central Bohemia, Hrusice, brick-field] “Hrusicka
cihelna”, [substrate not present in the specimen, said to be from|] Fagus cupules, July 1931, leg. et det.
J. Velenovsky, PRM 151461, - Southern Bohemia: Orlik, valley of Vitava river, gorge, on corticated twigs
of Corylus avellana, 12 May 1955, leg. et det. M. Svréek, PRM 816242, — Ounuz near Jistebnice, on twigs
(wood and bark) of Corylus avellana, 28 May 1950, leg. et det. M. Svrcéek, PRM 816239. — Kaplice, valley
of MalSe river, Louzek ruin, on cortex of twig of Corylus avellana, 29 July 1971, leg. et det. M. Svrcek,
PRM 802066.

Brunnipila fuscescens (Pers.: I'r.) Baral — hnédochlupka nahnédla Fig. 2, 3.

Peziza fuscescens Pers., Syn. Meth. Fung., p. 654, 1801. - Peziza fuscescens Pers.: Fr., Syst. Mycol. 2(1),
p. 95, 1822. — Dasyscyphus fuscescens (Pers.: Fr.) Gray, Nat. Arrang. Brit. Pl 1: 671, 1821. —
Lachnum fuscescens (Pers.: Fr.) P. Karst., Acta Soc. Fauna FL. Fenn. 2(4): 134, 1885 (n.v.). —
Brunnipila fuscescens (Pers.: Fr.) Baral in Baral et Krieglst., Beih. Z. Mykol. 6: 50, 1985.
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Fig. 1. Brunnipila calyculiformis (Schumach.: Fr.) Baral, PRM 802066. Scale bar = 10 pm. For expla-
nations see Material and Methods.
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Description (material from Fagus cupules). Dried apothecia stipitate,
0.4-0.6 mm high, 0.3-0.6(=0.7) mm in diam., outside pale brown (cf. 5-D6 to 5-D8)
to brown (6-E8), covered with concolorous hairs, hairs usually with whitish crys-
tals on their apices, discs orange yellow (4-A6 to A8). Hairs brown, warted, up to
b-septate, 70-113(-130) x 4.8-6.2 pm, with walls 0.5-0.8(-1) pm thick, often bear-
ing amorphous, hyaline, refractive matter or crystals of octahedral shape at their
tips, very young hairs almost hyaline. Asci arising from croziers, (6-)8-spored,
3044 x (3-)3.5-4.5 pm, MLZ very slightly blue, KOH/MLZ blue, IKI blue, KOH/IKI
deeply dark blue. Ascospores one-celled, mostly narrowly fusiform,
(5.8-)6.5-8.5(=10.5) x 1.3-1.9 pm (average 7.45 x 1.6 pm). Paraphyses lanceolate
with acute tips, (3.3-)3.7-5.1(=6) pm wide, exceeding asci for (9-)10-19(-22.5)
pm (average 14.6 pm).

Comments. Various taxon epithets have been described in literature, which
most probably belong to the synonymy of Brunnipila fuscescens (Pers.: Fr.) Baral s.L.
(see Tab. 1). Moreover, some varieties or even separate species were distinguished.

I also found some differences in the studied material. The differences in
ascospore width, in the literature (Le Gal 1939, Dennis 1949, Baral in Baral and
Krieglsteiner 1985) considered to be an important distinguishing character (asco-
spores 1.5-2 vs. 2-2.5 pm wide) proved to be less conspicuous in the studied dried
material, although they were observed (see Tab. 2). Moreover, it seems that the
differences in microcharacters do not correlate with the substrate (Tabs. 1, 2).

Short-stalked, often dark coloured apothecia collected on Quercus leaves often
had slightly darker hairs, flank hairs with capitate apices were more abundant than
in other material and the ascospores were relatively wide. It is possible that this
form could be a separate species as mentioned by Le Gal (1939) and Baral (in Baral
and Krieglsteiner 1985). Persoon’s Peziza dryophila (Persoon 1822) might corre-
spond with this short-stalked form. Peziza dryophila was originally even described
as “sessile”, but hairy and brown in contrast to the sessile Mollisia rabenhorstii
(Auersw.) Rehm common on Quercus leaves. The name Lachnella brunneola
(Desm.) W. Phillips in its original sense (Desmaziéres 1842 as Peziza brunneola,
Quercus leaves) probably relates to this form according to the description provided
by Le Gal (1939), who revised a specimen from Desmaziéres’s exsiccate collection.

Not so dark, relatively long-stalked apothecia with cylindrical or only slightly
enlarged hairs apices, moderately wide ascospores and not too much protruding
paraphyses named Lachnella brunneola (Desm.) W. Phillips by Le Gal (1939) and
reported from Fagus leaves, have been observed by me on Fagus cupules and
Quercus leaves. The name of a species originally described from Fagus leaves
(Persoon 1801) seems to be appropriate for it: Brunnipila fuscescens (Pers.: Fr.)
Baral. In the case its neotypification is needed, I would suggest to select material
with less protruding paraphyses rather than material of the rare form with more
protruding paraphyses described below.
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Fig. 2. Brunnipila fuscescens (Pers.: Fr.) Baral, PRM 816299. Scale bar = 10 pm. For explanations see Material and Methods.
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Fig. 3. Brunnipila fuscescens (Pers.: Fr,) Baral on Fagus cupules (PRM 902331), SEM photographs of hairs: A. hair without apical crystals, B: hair with
apical crystals.
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Tab. 1. Epithets belonging to the synonymy of Brunnipila fuscescens s.l. and substrates from which they were reported. Dasyscyphus brunneolus
(Desm.) Sace. was included in the synonymy of Dasyscyphus fuscescens by Rehm (1893: 900) and Dennis (1949). Peziza dryophila Pers. might belong to
the synonymy of Brunnipila fuscescens s.1. according to Sacecardo (1889: 460) and Rehm (1893: 900), but they considered only Peziza dryophila Pers.
sensu other authors, not its protologue or type. Indexes B, D, FA and FU are abbreviations for ‘brunneola’, ‘dryophila’, ‘fuscescens forma fagicola’ and
‘fuscescens [. fuscescens' and indicate my opinion on the material based on descriptions published by the authors. Peziza brunneola Desm. was evalu-
ated according to the description provided by Le Gal (1939), who revised a specimen from Desmaziéres's exsiccate collection.

anthor year according to rank of leaves of Quercus leaves | Fagus leaves | Fagus cupules |Alnus catkins
‘fagicola’ another tree
or other trees

Persoon Persoon (1801) - Juscescens™
1801

Persoon Persoon (1822) dryophila™”" | fuscescens
1822
Desmaziéres Desmazieres (1842) brunneola™
1842
Phillips 1887 Phillips (1893) var. under brunneola brunneola fagicola™
‘brunneola’ 1887
Boudier 1907, 1911 Boudier (1907, 1911) var. under brunneola fagicola -
‘brunneola’
Boudier 1907, 1911 Korf (1985) - ?fuscescens fuscescens

G002 ‘ZLT-6ET (G-T)LE "TODAW HOJZD

Le Gal 1939 Le Gal (1939) species brunneola™ | fagicola™

Dennis 1949 Dennis (1949) var. under fuscescens Juscescens Sfagicola

‘fuscescens’

Baral 1985 Baral (in Baral and species fagicola fuscescens'™ fagicola Sfagicola Sfagicola
Krieglsteiner 1985)

Sukové 2005 - brunneola™ | fagicola™ fuscescens™

fuscescens™




Tab. 2. Small differences in morphological characters demonstrated on selected specimens of Brunnipila fuscescens s.l. (herbarium material studied

in KOH). Indexes B, FA and FU (‘brunneola’, fuscescens forma fagicola’ and ‘fuscescens f. fuscescens’) are used in the same sense as in Tab. 1.

specimen

substrate

dried apothe-
cia

stalks

colour of
hairs

ascospores (ym)

average (pm)

paraphyses exceed
asci for (pm)

average (pm)

PRM 900754 ™

Quercus leaves

hemisphaerical,
dark

short, widened
towards cup

darker

6.8-8.8(-9.7) x 1.5-2.2

7.88 x 1.85

(13-)14.5-20.5(-23)

PRM 907154 ®

Quercus leaves

rather dark,
basis darkened

short, widened
towards cup

paler

6.7-7.2 x 1.7-2.0

6.85 x 1.85

(15-)16.5-22.5

PRM 907156 ™

Quercus leaves

plane,

marginate,
dark

short or longer

paler

(6.4-)6.8-8.8(-9.6)
x 1.3-1.8

7.81 x 1.53

9.5-14.5(-16)

PRM 900754 ™

Quercus leaves

plane,
marginate,
pale

longer

paler

6.8-8.5(=9.3) x 1.4-1.6

7.64 x 1.51

13-18.3(-20)

PRM 684251 ™

Fagus cupules

dark

long

paler

6.3-7.9 x 1.4-18

7.09 x 1.63

PRM 816299 ™

Fagus cupules

paler

long

paler

(5.8-)6.5-8.5(-10.5)
% 1.3-1.9

7.42 x 1.60

(12-)14-21.3(-22.5)

PRM 902331 ™

Fagus cupules

paler

long

paler

6.7-8.5(-9.2) x 1.4-1.7

7.67 x 1.56

(7.56-)9.5-17.2

PRM 800742 ™

Fagus leaves

rather dark,
outer flanks
and stipe dark-
ened*

long

paler

(6-)6.6-8(-8.4) x
14-1.7

7.33 x 1.48

30-37(-42)

* Apothecia with thickened surface cells of excipulum and with rare flank hairs were present in the collection, but in my opinion, it should not be consid-
ered a difference with ‘Brunnipila fuscescens f. fuscescens'. According to Sukova (2004) apothecia of such kind were observed also on some Juncus
stems in populations of Brunnipila calycioides with prevailing ‘normal’ apothecia (with non-darkened and rich haired outer surface). Possibly the apo-
thecia were older than the ‘normal’ apothecia or were more insolated.
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A form with more protruding paraphyses was described by Phillips as Lachnella
brunneola var. fagicola W. Phillips and accepted by Le Gal as a separate species.
I have observed this form only on Fagus leaves, but according to Phillips (1887) and
Le Gal (1939) it can occur also on cupules of Fagus. The only distinct difference is
in fact the length of the paraphyses which is in my opinion not sufficient for distin-
guishing it at species level. I would prefer distinguishing the long-paraphysate mate-
rial no higher than at form level (Brunnipila fuscescens f. fagicola).

Published records: Svréek 1953: 207 (as Lachnum fuscescens (Pers.) P. Karst. f. fagicola
(W. Phillips) ‘Svréek' [should be considered a provisional combination, without citation of basionym
and not indicated as a new combination], Central Bohemia, Protected Landscape Area Kiivoklatsko,
valley of Kli¢ava brook, on Fagus sylvatica - revised, PRM 816299, on cupules: it has less exceeding
paraphyses and ascospores on average 1.6 pm in diam.). — Svréek 1986: 14 (Western Bohemia,
Horomyslice, Be¢varka forest, on cupules of Fagus sylvatica). — Sukova in Prasil 1999: 24 (Hfebeny
hills, Revnice, valley of Moklicky potok brook, on cupules of Fagus) as Lachnum fuscescens var.
Jagicola (W. Phillips) ‘Dennis’ [erroneous citation of author, as a variety it has never been combined
into Lachnum). — Réblova and Prasil 1999: 30 (Sumava Mts., Cerné jezero lake and Mt. Zdanidla, on
Fagus sylvatica). - Papousek 2004: 44 (Southern Bohemia, Novohradské hory Mts., Zofinsky prales
virgin forest, on beech cupule — revised) as Lachnum fuscescens var. fagicola (W. Phillips) ‘Dennis’
[mistake in citation of author introduced by Sukova in Prasil (1999)].

Material revised (from cupules of Fagus sylvatica): Central Bohemia, Protected Landscape
Area Kiivoklatsko, valley of Kli¢ava brook, on beech cupules, 28 May 1948, leg. et det. M. Svréek (as
Lachnum fuscescens (Pers.) P. Karst. f. fagicola (W. Phillips)), PRM 816299. — Protected Landscape
Area Cesky kras, NW of Dobiichovice, Karlické tidoli (valley), alt. 250-280 m, 25 May 2002, leg. et det.
M. Sukova, PRM 900750. — Southern Bohemia: Sumava Mts., Mt. Zdanidla (alt. 1308 m) near Prasily, 18
June 1997, leg. et det. M. Svréek, PRM 891845, 891839, — Sumava Mts., Boubinsky prales virgin forest,
on cupules of Fagus, 1 June 1974, leg. et det. M. Svréek, PRM 902331. — Novohradské hory Mts.,,
Zofinsky prales virgin forest, 17 April 1970, leg. J. Kubicka, det. M. Svréek (as Dasyscyphus fuscescens
var. fagicola (W. Phillips) Dennis), PRM 816300 (too young material, asci not developed, paraphyses
long, but still immature with non-acute apices, can be identified only as Brunnipila fuscescens s.l.). -
Moravia: Veveri, “Obora” forest, 18 May 1969, leg. et det. M. Svréek (as Dasyscyphus fuscescens var.
fagicola (W. Phillips) Dennis), PRM 684521.

Comparative material from leaves of Fagus sylvatica and Quercus studied: Central Bohe-
mia: Protected Landscape Area Cesky kras [Bohemian Karst], Srbsko, Doutnaé hill, on fallen leaves of
Quercus, together with Mollisia rabenhorstii (Auersw.) Rehm, 16 May 2002, leg. et det. M. Sukova,
PRM 907154. — Cesky kras, Srbsko, SE slope of Doutnad hill, on fallen leaf of Quercus, 16 May 2002, leg.
et det. M. Sukova, PRM 907156. - Cesky kras, Velka hora hill near KarlStejn, on fallen leaves of Quercus
pubescens, 22 May 1960, leg. et det. M. Svréek, PRM 620064. — Cesky kras, Karlické adoli valley, to
400 m N of Karlik, alt. 245 m, on fallen leaves of Fagus sylvatica, 25 May 2002, leg. et det. M. Sukova,
PRM 900742. - NW of Dobrichovice, Karlické udoli valley, alt. 250-280 m, on Quercus leaves, 25 May
2002, leg. et det. M. Sukova, PRM 900754. — Vrané nad Vltavou, on Quercus leaves, 31 May 1953, leg. et
det. M. Svréek, PRM 816297, — Zvanovické tidoli, on leaves of Quercus rubra, 24 May 1944, leg. et det.
M. Svréek, PRM 690212.

Capitotricha (Raitv.) Baral — dlouhochlupka

Dasyscyphus subgen. Capitotricha Raitv. pro parte, Scripta Mycol. 1: 88, 1970. - Capitotricha (Raitv.
emend. Baral) Baral in Baral et Krieglst., Beih. Z. Mykol. 6: 60, 1985.
Type species: Peziza bicolor Bull.: Fr.
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Capitotricha bicolor (Bull.: Fr.) Baral — dlouhochlupka dvoubarva Fig. 4, 6.

Peziza bicolor Bull,, Herb. France, Tom. 9, Fasc. 97-108, Pl 410, Fig. 3, 1789. - Peziza bicolor Bull.: Fr.,
Syst. Mycol. 2(1), p. 92, 1822. — Dasyscyphus bicolor (Bull.: Fr.) Fuckel, Jahrb. Nassauischen
Vereins Naturk. 23-24: 305, 1870. — Lachnum bicolor (Bull.: Fr.) P. Karst., Bidrag Kinnedom
Finlands Natur Folk 19: 172, 1871. — Capitotricha bicolor (Bull.: Fr.) Baral in Baral et Krieglst.,
Beih. Z. Mykol. 6: 60, 1985.

Description. Dried apothecia (0.3-)0.4-0.65(-0.85) mm high, 0.55-1.0(-1.8)
mm wide, short-stalked, stalks mostly almost smooth, beige to brown, 70-260(-450)
pm high (average 136.5 pm) and 90-180(-230) pm wide (average 105 pm),
height/width ratio (0.57-)0.69-1.38(-1.65), average 1.04, discs orange (5-A6), up to
dark orange (6-A8), outer surface of cup densely covered with pure white, long
hairs, with more or less frequent small, white crystals at their apices (visible at mag-
nification 32x). Hairs hyaline, warted, cylindrical or with enlarged apices,
180-240(-260) x (2.6-)3-4.2(-4.6) pm (average length 206 pm), with walls 0.75-1.2
pm thick, multiseptate, frequently bearing crystals at their tips. Asci arising from
simple septa, 40-60 x 4.5-5.4 pm. Ascospores rather straight, one-celled, hyaline, ta-
pering to both ends, (6.4-)7.4-9.2(-9.9) x (1.5-)1.7-2.1(-2.2) pm, non-guttulate or
with several small guttules in plasma. Paraphyses lanceolate with acute to subacute
(conical) tips, with more or less numerous small guttules in plasma, (2.4-)3-4.2 pm
wide, exceeding asci for 6.5-23 pm.

Habitat. Corticated twigs of Quercus, Crataegus, Betula and Corylus
avellana, decorticated twigs of Crataegus and partially decorticated twigs of
Crataegus in top of this tree.

Comments. Baral (in Baral and Krieglsteiner 1985) proposed that two taxa
could be distinguished in Capitotricha bicolor (s.l.) — one growing on twigs and
cupules of Fagus, and the other one on twigs of other hosts. The former
(C. fagiseda Baral, nom. prov.) is characterised by him as having somewhat lon-
ger spores in fresh state (9-15(-17) x 2.5 pm) compared to C. bicolor s. str. (7-12 x
2-2.5 pm). This difference was confirmed, although in herbarium material asco-
spores of both taxa are smaller than in living material. Further differences were
noted in the thickness of stalks and excipulum. Stalks were on average slightly
shorter and broader in material from Quercus, Crataegus and other deciduous
trees (I1ig. 6). Apothecia in this material were also usually slightly smaller and of-
ten entirely closed (with non-visible discs), however, not absolutely: e.g.
overmature apothecia on a Quercus twig were 600-850 pm high, 720-900(-1800)
pm wide and usually open in specimen PRM 690113. In macroscopical view it
seemed to me that hairs of the fagicolous form are longer and not so abundant. In
measurements hairs in material from Fagus are on average of the same length, but
the length is more variable. Crystals at hair apices were more frequent in the non-
fagicolous material.
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Fig. 4. Capitotricha bicolor (Bull.: Fr.) Baral, PRM 690111. Scale bar = 10 pm. For explanations see
Material and Methods.

[ accept that the fagicolous material (described below) belongs to a separate
species which should be distinguished from Capitotricha bicolor. The original
substrate of Peziza bicolor Bull. illustrated by Bulliard (1789) is possibly a twig of
Quercus, but this is not unambiguous. Some studied specimens from PRM contain
Quercus twigs with long internodia and thin bark with longitudinal furrows simi-
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lar to Bulliard’s illustration. In Bulliard’s later work (1791: 243-244), where de-
scriptions to previously published icones were published, also only deciduous
twigs are mentioned as the substrate, but he did not specify the concrete tree. As
according to my observation Bulliard (1789) illustrated the short-stalked form of
apothecia in original work, the epithet bicolor should be used for the non-
fagicolous taxon.

Published records: Zimmermann 1909: 75 (Southern Moravia, Lednice, on Quercus - revised,
PRM 690106). - Velenovsky 1934: 248 (as a common species, on twigs, wood and cupules of Quercus,
twigs of Betula - revised, PRM 147387, 147638, 147900, 149636). — Picbauer 1942: 183 (Northern
Moravia, Kamenice forest near Turovice, on Quercus robur).

Material revised: Central Bohemia: Konéprusy, on Quercus twigs, 26 April 1942, leg. et det. V.
Vacek, PRM 690112. — Srbsko, Koda, on Crataegus twigs, 17 April 1949, leg. et det. V. Vacek, PRM
690111. - Karlstejn, foot of Velka hora and Koni¢ek (hills), on twigs of Crataegus in crown of the tree,
11 October 1953, leg. et det. M. Svréek, PRM 816215. — Liten near Zadni T¥eban, by a pond, on twigs of
Quercus robur, 2 April 1961, leg. et det. M. Svréek, PRM 6156928. - Liten (near Zadni Treban), in Mramor
valley, on twigs of Crataegus sp., 9 May 1962, leg. et det. M. Svréek, PRM 568482. - V3enory, [on twigs of
Quercus,| 21 April 1923, leg. et det. J. Velenovsky, PRM 149636. — VSenory, on twig of Quercus, 4 Janu-
ary 1942, leg. et det. V. Vacek, PRM 690113. - Praha - Zadni Kopanina, on deciduous twigs (Quercus), 14
March 1948, leg. et det. V. Vacek, PRM 690123. — Praha - Radotin, on twigs of Quercus, 26 February
1950, leg. Z. Pouzar, det. M. Svréek, PRM 623182. — Praha — Hvézda (= Stern), on twig of Quercus, date
not given, leg. et det. Eck (as Peziza bicolor Bull.), PRM 727177, 727178, 727185, 727199, 727204. —
Zahorany near Davle, on [dead] twigs of Quercus in crown of [living] tree, 6 April 1946, leg. et det. M.
Svréek, PRM 816217. — Mnichovice, on twig of Betula alba = Betula pendula), August 1926, leg, et det.
J. Velenovsky, PRM 147900. - Mnichovice, on twigs of Quercus, May 1923, leg. et det. J. Velenovsky,
PRM 147387 (very old, probably overwintered material). — Hrusice, on twigs of Betula alba [= Betula
pendula], 13 June 1923, leg. et det. J. Velenovsky, PRM 147638, — Southern Bohemia: Cimelice, Quercus
forest at Nerestec pond, on twigs in top of tree, Quercus sp. (rare), 19 August 1964, leg. et det. M.
Svréek, PRM 613283, — Cimelice, Chlum forest, on fallen twigs of Quercus sp. (rare), 4 July 1965, leg. et
det. M. Svréek, PRM 610639. — Smrzov near Lomnice nad LuZnici, by Dvoristé pond, on twigs of
Quercus sp., 30 May 1960, leg. et det. M. Svréek, PRM 620059. - Trebori, under Stupsky rybnik (pond),
on twig of Quercus sp., 12 May 1966, leg. et det. M. Svréek, PRM 622523. — T¥ebon, Holi¢ky, VI¢i luka, on
twigs of Quercus sp., 1 March 1959, leg. J. Kubicka, det. M. Svréek, PRM 613837. — Trebon, forest by
Fratersky rybnik (pond), on twig of Quercus sp., 19 May 1964, leg. et det. M. Svr¢ek, PRM 611404, -
Trebon, on dike of RoZmberk pond, on twig of Quercus sp., 22 May 1964, leg. et det. M. Svréek, PRM
611405. — Eisgrub [Lednice], Unterwald forest, on twigs of Quercus robur, March 1907, leg. et det. H.
Zimmermann, PRM 690106, 690117.

Capitotricha fagiseda nom. prov. Fig. 5, 7.
Capitotricha fagiseda nom. prov. proposed by Baral in Baral et Krieglst., Beih. Z. Mykol. 6: 60, 1985.

Description. Fresh apothecia (PRM 907157) 0.6-1.6 mm high, 1.2-2.4 mm
in diam., with brightly white hairs and orange-yellow discs, stalks 180-580 pm
long. Dried apothecia 0.5-0.8 mm high, 0.5-1.4 mm wide, stalks often covered
with some hairs, white or pale beige, (100-)150-400(-600) pm high (average
273 pm) and (90-)100-240(-310) pm wide (average 170 pm), height/width ratio
(0.83-)0.95-2.26(-2.92), average 1.61, discs orange (5-A6), outer surface of cup
densely covered with pure white, long hairs rather frequently with small, white
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Fig. 5. Capitotricha fagiseda nom. prov., PRM 892256. Scale bar = 10 pm. For explanations see Mate-
rial and Methods.

crystals at their apices (visible al magnification 32x). Hairs hyaline, warted,
multiseptate, cylindrical or with tapering apices or with conspicuously enlarged
apices, (110-)145-275(-300) x 3-4.5 pm (average length 210 pm), with walls
(0.6-)0.8-1.6 pm thick, often bearing crystals (8.5-14 pm diam.) at their tips. Asci
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arising from simple septa, (38.5-)40-62 x (4.3-)4.6-5.6 pm. Ascospores straight or
slightly  inequilateral, one-celled, hyaline, tapering to both ends,
(6.4-)8.4-11(-12.3) x (1.5-)1.9-2.3(=2.6) pm, non-guttulate or with several small
guttules in plasma. Paraphyses lanceolate with acute tips, with more or less nu-
merous small guttules in plasma, (2.4-)3.2-4.5 pm wide, exceeding asci for
6.5-21(-25) pm.

Habitat. Small corticated twigs, bigger decorticated twigs, twigs in the tree
top, wood of a lying trunk, wood of a standing trunk, cupules and, moreover, a pet-
iole of a leaf (PRM 690120), all of Fagus.

Comments. Differences between Capilotricha fagiseda and C. bicolor are
discussed under C. bicolor.

Since an interesting, still unidentified material of Capitotricha bicolor s.l. was
found on Alnus viridis, it is possible, that the provisional epithet ‘fagiseda’ is in-
appropriate for the species. The specimen from Alnus contains rather thinner
stalked apothecia (briefly described under Unidentified material studied), similar
to the fagicolous material, and ascospores slightly longer than in Capitotricha
bicolor s. str.: (6.2-)7.6-9.4(-11.2) x (1.5-)1.8-2.2(-2.5) pm. Crystals at hair apices
were abundant in this collection similarly as in C. bicolor s. str.

Published records (as Lachnum bicolor (Bull.: Fr.) P. Karst. or Dasyscypha(-us) bicolor
(Bull: Fr.) Fuckel): Svréek 1986: 13 (Western Bohemia, Nature Reserve BélySov prope Chudenice, on
cupules of Fagus sylvatica). - Réblova and Prasil 1999: 30 (Western Bohemia, Sumava Mts., Mt.
Zdanidla and Cerné jezero lake, on Fagus sylvatica — revised, PRM 891837-891838, 891852, 892256). —
Papousek 2004: 44-45 (Southern Bohemia, Novohradské hory Mts., Zofinsky prales, twig of Fagus).

Material revised (in herbarium mostly as Lachnum bicolor (Bull: Fr.) P. Karst. or
Dasyscypha(-us) bicolor (Bull.) Fuckel): Western Bohemia: Sumava Mts,, Cerné jezero near Zelezna
Ruda, on Fagus cupules, 19 June 1997, leg. M. Svréek, PRM 891852. — Sumava Mts., Mt. Zdanidla, 2.6 km
W of Prasily, seminatural mixed forest (Fagus, Picea, Acer pseudoplatanus), on Fagus twigs, 18 May
2005, leg. J. Holec, PRM 898748. — Sumava Mts., Mt. Zdanidla (alt. 1308 m) near Prasily, on wood of
fallen trunk of Fagus, 18 June 1997, leg. M. Svr¢ek, PRM 891837. - L.c., on wood of a standing trunk of
Fagus, 18 June 1997, leg. M. Svréek, PRM 891838. — l.c., on fallen, decorticated twig of Fagus, 18 June
1997, leg. M. Svréek, PRM 892256. — Central Bohemia: Jevany, on twigs and petiole of Fagus sylvatica,
28 April 1945, leg. M. Svréek, PRM 690120. — Baba hill near Stiibrna Skalice, on twigs of Fagus
sylvatica, 25 March 1951, leg. Z. Pouzar, PRM 690107. — Southern Bohemia: Sumava Mts., Boubinsky
prales virgin forest, on twig and cupules of Fagus sylvatica, 11 April 1961, leg. J. Kubi¢ka, PRM
615927. - Sumava Mts., Horni Vitavice, Boubinsky prales virgin forest, on twig of Fagus sylvatica, 19
May 1965, leg. M. Svréek (scanty material, one apothecium only), PRM 604113. - Moravia: Hruby
Jesenik Mts., ENE of Kouty nad Desnou, heech forest on slope between Divoka Desné river and Hibety,
on corticated twigs of Fagus sylvatica, 20 May 2002, leg. et det. M. Sukova, PRM 907157. -
Ceskomoravska vrchovina, Mt. Javofice near Poédtky, on twig of Fagus sylvatica, 3 June 1971, leg.
F. Kotlaba el Z. Pouzar, det. M. Sukovi, PRM 902330. — Ceskomoravski vrehovina, Spic¢ak hill near
Trest, on twigs of Fagus, 14 May 1971, leg. M. Svréek, PRM 816214. — Vsetinské vrehy Mts., Mt. Cab, vir-
gin forest, on twigs of Fagus sylvatica, 22 August 1962, leg. M. Svréek, PRM 568313.

Unidentified material of Capitotricha bicolor sl. studied: Austria, Hohe Tauern Mts.,
Ankolgelgruppe, NW of Gmiind i. Kirnten, valley of GéRbach brook, NE of Gékarspeicher, alt. 1920
m, 46° 59" 19" N, 13° 20' 20" E, on twigs (all decorticated, corticated or with only bast) of Alnus viridis
lying on the ground, 4 July 2005, leg. M. Sukova et A. Chlebicki, PRM 907160. — Fresh apothecia
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Fig. 6. Capitotricha bicolor (Bull.: Fr.) Baral (PRM 690111, on Crataegus) — apothecia in longitudinal
section studied in water. Scale bars = 100 pm.

Fig. 7. Capitotricha fagiseda, nom. prov. (PRM 892256, on Fagus) - apothecia in longitudinal section
studied in water. Scale bars = 100 pm.
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0.6-1.2(-1.5) mm high, (0.75-)1.0-2.1(-2.4) mm in diam., with brightly white hairs and yellow-orange
discs, stalks 180-520 pm long, (120-)160-320(-380) pm wide. Stalks of dried apothecia often covered
with hairs, white or pale beige, (140-)210-300 pm high (average 255 pm) and (100-)120-190(-210) pm
wide (average 156 pm), height/width ratio (0.95-)1.24-2.13(-2.50), average 1.69.

Dasyscyphella Tranzschel — chlupackovec
Dasyscyphella Tranzschel, Trav. Soc. Imp. Naturalistes Saint-Pétersbourg Sect. Bot. 28: 296, 1898.
Type species: Dasyscyphella cassandrae Tranzschel

Note: The width of hairs in the descriptions below is given from the central
to upper half of the hairs, the width of the apical (often enlarged, subclavate) part
of the hairs is given under the measurements of the apical cell.

Dasyscyphella conicola (Rehm) Raitv. et Arendh. Fig. 8.

Dasyscyphus pulverulentus (Lib.) Sace. var. conicola Rehm, Ann. Mycol. 8: 482, 1910. — Dasyscyphella
conicola (Rehim) Raitv. et Arendh. in Arendh. et Raitv., Mycotaxon 32: 355, 1988.

Description. Dried apothecia stipitate, 0.35-0.65 mm high, (0.2-)0.3-1.0
mm in diam., cup-shaped, outer surface orange-yellow (4-A4), covered by
concolorous to whitish hairs and concolorous (4-A8) to orange (5-B8) lumps of
resinous matter (dissolving in KOH), discs pale yellow to orange-yellow (4-A6 or
3-AD). Hairs hyaline, 48-60 x 2-3 pm, with lower part cylindrical and warted, in
apical part enlarged, with apical cell or very rarely also part of subapical cell
smooth, apical cell (7-)9-14(-17.5) x 2.7-4.1 pm. Asci arising from croziers, 4048
x 4-5 pm, KOH/MLZ blue. Ascospores one-celled, ellipsoidal fusiform, slightly in-
equilateral or rarely symmetric, 5.4-6.7(=7.4) x 1.4-1.9 pm. Paraphyses narrowly
lanceolate, 1.6-1.8 pm in diam., not exceeding asci or exceeding for up to 6.7 pm.

Comments. Raitviir (2002) reported asci arising from simple septa in this
species. In Czech collections croziers were constantly present.

Arendholz and Raitviir (1988) reported also another taxon from Lachnaceae,
Lachnum pulverulentum (Lib.) P. Karst. var. fructicola (Kauffm.) Arendh. et
Raitv. from cones of Pinus sylvestris. The variety as described by Arendholz and
Raitviir differs from material of Dasyscyphella conicola studied by me in exuda-
tions insoluble in KOH and hairs without completely smooth tips.

Published records: Velenovsky 1934: 233 as Dasyscypha pulverulenta (Central Bohemia,
Mnichovice, on Pinus sylvestris — no specimen from cones seen, probably all the specimens studied by
him were from needles).

Material revised (in the herbarium under Dasyscypha pulverulenta (Lib.) Sace.): Central Bo-
hemia: Hrebeny hills, Halouny, on cones of Pinus sylvestris, 11 June 1954, leg. et det. M. Svr¢ek, PRM
8163656. — Hrebeny hills, Dobrichovice, on cones of Pinus sylvestris, 26 August 1957, leg. et det. M.
Svréek, PRM 816364. — Mnichovice, on cone of Pinus sylvestris, November 1933, leg. et det. J.
Velenovsky (as Lachnum papyraceum), PRM 152023. — Southern Bohemia: Nova Ves near Klikov,
Siroké blato, Sphagnetum, on cone of Picea excelsa, 11 June 1959, leg. J. Kubicka, det. M. Svréek, PRM
613863. - T¥ebon, forests between Svaty Vit and Nova Ilina, on fallen cones of Pinus sylvesiris, 11 May
1971, leg. et det. M. Svréek, PRM 816363.

157




CZECH MYCOL. 57(1-2): 139-172, 20056

Fig. 8. Dasyscyphella conicola (Rehm) Raitv. et Arendh., PRM 816364. Scale bar = 10 pm. For explana-
tions see Material and Methods.

Dasyscyphella crystallina (Fuckel) Raitv. Fig. 9.

Peziza crystallina Fuckel, Jahrb. Nassauischen Vereins Naturk. 23-24: 306, 1870. — Dasyscyphella
crystallina (Fuckel) Raitv., Seripta Mycol. 1: 72, 1970.

Description (excl. PRM 617298). Dried apothecia stipitate, 0.5-1.2 mm
high, 0.45-0.85 mm in diam., cup-shaped, outer surface white to orange-yellow
(4-A4, rarely 4-A6), covered with concolorous to white hairs and orange (5-A7 to
6-B8) granules, discs more (5-B7 or 5-B8) or less deeply orange. Hairs 88-106 x
2.3-3.6 pm, hyaline, warted, with apical cell or cells smooth, apical cell
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000

Fig. 9. Dasyscyphella crystallina (Fuckel) Raitv.,, PRM 617298, Scale bar = 10 pm. For explanations
see Material and Methods.
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14.5-26(-30.5) x 3.4-5.1(-5.6) pm, of the same length as other cells or longer. Asci
arising from simple septa, (50-)55-66(-70) x 4.5-6.3 pm, KOH/MLZ blue. Asco-
spores one-celled, narrowly fusiform, 8.5-12 x 1.4-2.3 pm. Paraphyses lanceolate,
3-5 pm wide, exceeding asci by 10-29 pm.

Comments. Inthe specimens PRM 907153 and PRM 617298 not very numer-
ous octahedral crystals were observed among the hairs and the asci were longer
in the latter specimen than in the other specimens of D. crystallina examined,
(71-)75-79(-85) pm.

Published records: Velenovsky 1934: 410 as Lachnum crystallinum (Central Bohemia,
Mnichovice, on cone - revised, it is Lachnum virginewm on a cone of Picea excelsa). — Svr¢ek 1986: 11
(Western Bohemia, Nature Reserve Zlin, on Carpinus betulus). — Svréek 1989: 69 (Central Bohemia,
Praha, Radotinské udoli valley, on Quercus robur and Q. petraea).

Material revised: Central Bohemia: Svaty Jan pod Skalou near Beroun, on twig of Quercus, 17
May 1942, leg. et det. M, Svréek, PRM 916479. — Karlstejn, on twig of Quercus, 30 May 1943, leg. et det.
M. Svréek, PRM 816481, — Mofinka, Karlické udoli (valley), on fallen twigs of Quercus, 9 May 1958, leg.
et det. M. Svréek, PRM 617298. - Hfebeny Mts., Dobrichovice, on twigs of Quercus, 21 April 1957, leg. et
det. M. Svréek, PRM 816478, — Dobrichovice, on decorticated branch of Quercus lying among fallen
leaves of trees, 1 June 2005, leg. M. Svré¢ek, PRM 907153, - Jilovisté, on twig of Quercus, 11 May 1946,
leg. et det. M. Svr¢ek, PRM 816482. - Praha — Suchdol, on wood of fallen trunk of Quercus, 25 July 1965,
leg. E. Wichansky, det. M. Svréek, PRM 610923,

Dasyscyphella nivea (R. Hedw.: Fr.) Raitv. Fig. 10.

Octospora nivea R. Hedw., ?Observ. Bot., Fasc. 1, p. 2, 1802 (n.v.). - Peziza nivea (R. Hedw.) Fr., Syst.
Mycol. 2(1), p. 90, 1822. — Peziza nivea (R. Hedw.) Fr.: Fr., Syst. Mycol. 2(1), p. 90, 1822, -
Dasyscyphella nivea (R. Hedw.: Fr.) Raitv., Scripta Mycol. 1: 72, 1970.

Syn.: Dasyscyphus roburum Velen., Monogr. Discom. Bohem., p. 237, 1934. - Holotype: [Western Bo-
hemia,| Plzen-Lohy, on wood of Quercus, XII. 1929, leg. A. Pilat, det. J. Velenovsky (PRM 812383).

Description (specimens with octahedral crystals, Fig. 10). Dried apothecia
stipitate, 0.6—1 mm high, (0.4-)0.65-0.85(=1.15) mm in diameter, disc and outer
surface pale yellow (4-A5) to yellow-orange, hairs white. Hairs 45-100 x 2-2.5 pm,
warted, one or two apical cells smooth, apical cell 14-22.5 x 3-3.7 pm, subclavate.
Typical octahedral crystals of variable size (1040 pm) among hairs (visible in wa-
ter and in very fresh slides in KOH). Asci arising from croziers, 44-58 x 3.5-4.5 pm,
KOH/MLZ blue. Ascospores one-celled, fusoid, 6-8 x 1.8-2.2 pm. Paraphyses nar-
rowly lanceolate, 1.7-3 pm in diam., exceeding the asci for 2.5-8.5 pm.

Description (specimens without octahedral crystals, incl. PRM 907145).
Fresh apothecia (PRM 907126) stipitate, cup-shaped to broadly cup-shaped (al-
most flattened, with raised margins), 1.2-1.7 mm in diam., outside white, with
creamy white discs. Dried apothecia stipitate, cup-shaped, (0.6-)0.85-1.1(-1.8) mm
high, (0.4-)0.55-0.85(-1.1) mm in diam., discs yellow-orange (4-A7), outer surface
yellow-orange (4-A6 to 4-A7), covered with white to concolorous hairs. Hairs
(568.5-)68.5-95 x 1.8-3.5 pm, warted, with apical cells smooth, subclavate, only
slightly longer than other cells, 15-25 x 2.8-4.8 pm. Asci arising from croziers,
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Fig. 10. Dasyscyphella nivea (R. Hedw.: Fr.) Raitv.,, PRM 901179. Scale bar = 10 pm. ‘¢.’ = octahedral
crystals present among hairs. For explanation of the other abbreviations see Material and Methods.
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41-545 x 3348 pm, KOH/MLZ blue. Ascospores one-celled, fusiform,
(5.8-)6.4-8(-9) x 1.6-2 pm. Paraphyses narrowly lanceolate, 1.6-2.3 pm in diam.,
exceeding the asci for 3.3-10(-12.5) pm.

Comments. A species similar to Dasyscyphella nivea is reported in litera-
ture under the name Dasyscyphella montana Raitv. It is not included in my key as
I did not see any material. But the species should not be overlooked anymore,
therefore I discuss here the differences with D. nivea. Raitviir (2002) used in his
key the presence of crystals as the most important character for distinguishing
Dasyscyphella montana from D. nivea. Otherwise, also some small differences in
microcharacters can be found in his descriptions — D. montana: apical cells of
hairs up to 25 x 4 pm, paraphyses protruding 10-18 pm, ascospores
(5.0-)7.1-7.8(-9.0) pm; D. nivea: apical cells of hairs up to 20 x 4 pm, paraphyses
protruding up to 12 pm, ascospores (5.0-)6.0-7.5(-9.0) pm. According to my ob-
servation (also populations of D. nivea with lacking crystals seen), the presence
of crystals is not the best distinguishing character and the same regards the apical
cells of hairs (at D. nivea they can be up to 22.5 pm or even 25 pm long according
to my descriptions above). According to Baral (in litt.), hairs of D. montana are
longer [(85-)100-120(-150) pm in living material] than in D. nivea and crystals are
always absent. On the other side, Raitviir (2002) mentioned a hair length of up to
110 pm for both species (70-110 pm for D. montana and 60-110 pm for D. nivea).
It seems to me that the most useful distinguishing characters can be found in
Baral's keys and drawings (Baral 2003, living material) — D. montana: hairs
(85-)100-150 pm long, paraphyses protruding 0-15 pm; D. nivea: hairs
(50-)70-110(-120) pm long, paraphyses protruding 0-6(-9) pm; he collected
D. montana most frequently on Fagus, but also on Fraxinus, Populus, Salix,
Robinia, Quercus, Alnus, Ulmus, and even Picea, and D. nivea most frequently
on Quercus, but also quite often on Fagus, whereas very rarely on other trees like
Castanea and Salix (Baral, pers. comm.).

Type study: The holotype of Dasyscyphus roburum Velen. published as a collection by Pilat
from 1931, contains long stalked, old, white apothecia externally covered with brownish to pale orange
matter, hymenia are lacking. The hairs with smooth apical cells and typical octahedral crystals among
the hairs refer to Dascyscyphella nivea. Velenovsky (1934) published asci 50-70 x 5 pm, filiform
paraphyses and narrowly acicular, straight, 4-5 pm long ascospores.

Published records: Zimmermann 1909: 75 as Dasyscypha dryina (P. Karst.) Sace. [Southern
Moravia, Lednice, on decaying log, ?Quercus — revised (PRM 668749), it is Dasyscyphella nivea
(R. Hedw.: Fr.) Raitv.]. - Velenovsky 1934: 252 as Lachnum niveum Hedw. (as a common species, on
dead herbs). — Svréek 1954: 109 as Lachnum niveum (Hedw.: Fr.) P. Karst. (Northern Bohemia, Ceské
Stredohori Mts,, Mt. MileSovka, on Rubus idaeus). - Note: The last two records refer to “Lachnum
niveum (Hedw. ex Fr.) P. Karst.” sensu Rehm (1893: 879), a taxon frequent on Rubus, which is (accord-
ing to Rehm's description) Capitotricha rubi (Bres.) Baral. Already Rehin (1893) mentioned in his dis-
cussion, that the name Lachnum niveum was used by various authors in two meanings - for
rubicolous and for lignicolous fungi. “Lachnum niveum (Hedw. ex Fr.) P. Karst. sensu Rehm” as de-
scribed by Le Gal (1939) is according to her drawing and description certainly Capitotricha rubi
(Bres.) Baral.

162




SUKOVA M.: SPECIES OF BRUNNIPILA, CAPITOTRICHA, DASYSCYPHELLA AND NEODASYSCYPHA

Material revised (specimens with octahedral crystals): Western Bohemia: Plzen — Lohy, on
wood of Quercus, December 1929, leg. A. Pilat, det. J. Velenovsky (as Dasyscypha roburum Velen.),
host rev. A. Chlebicki, PRM 812383 (holotype of Dasyscyphus roburum Velen.). - N of Neratovice (be-
tween Neratovice and Labe river), nature reserve Cerninovsko, E part, floodplain forest, alt. 160 m, on
underside of wood piece of Quercus robur lying on soil, 23 April 2002, leg. .J. Holec, det. M. Sukov4,
PRM 901179. — Kostomlaty nad Labem, nature reserve Mydlovarsky luh S of Snepov, on wood of
Quercus robur, 23 October 2004, leg. M. Sukova et A. Chlebicki, PRM 907159. — Moravia: Eisgrub
[Lednice], “Unterwald” forest, on decaying log (?Quercus), 2 March 1906, leg. et det. H. Zimmermann
(as Dasyscypha dryina (P. Karst.) Sacc.), PRM 668749,

Material revised (specimens without octahedral crystals): Cernosice, [on wood of Quercus,]
May 1925, leg. et det. J. Velenovsky (as Lachnum alneuwm Velen., non-type material), PRM 148670. —
Praha - Klanovice, Klanovicky les (forest), on decaying tree stump of Quercus, apothecia present in
the part close to the soil, 28 April 2002, leg. et det. M. Sukova, PRM 907126.

Material revised (specimen without octahedral crystals from other countries): Poland,
Biebrza National Park, E of Grajewo, Czerwone Bagno, Tilio-Carpinetum forest NW of Grzedy, on
wood of decaying basis of Quercus, 9 May 2005, leg. et det. M. Sukova, PRM 907145.

Neodasyscypha Sukova et Spooner, nom. nov. — pachlupacek

Syn.: Dasyscypha Fuckel, Jahrb. Nassauischen Vereins Naturk. 23-24: 304, 1870. (diagnosis lalina).

Dasyscypha Fuckel, Jahrb. Nassauischen Vereins Naturk. 23-24: 304, 1870, nom. illeg. [type species:
D. cerina (Pers.: Fr.) Fuckel, lectotype designated by Clements and Shear (1931)]

Comments. Peziza cerina Pers.: Fr. (see also Raitviir 1980, Haines and
Dumont 1984) should be put into a genus of its own. The separate genus should in-
clude also one other species, Phialea subciboria Rodway, studied by the second
author (see Spooner 1987). There is no legitimate generic name available for such
a genus at present. Peziza cerina was designated as a lectotype of the generic
name Dasyscypha Fuckel by Clements and Shear (1931). The name Dasyscypha
Fuckel and an earlier competing name Dasyscyphus (Nees) ex Gray have already
been discussed many times and the problem has a really interesting history from
the nomenclatural point of view.

Dasyscypha Fuckel (1870) had been used for more than 80 years, when sud-
denly Korf (1954) discovered an earlier name for the genus, Dasyscyphus Gray
(1821). He lectotypified the earlier name by D. wirgineus and stated that
Dasyscypha is only an orthographical variant of it and all species names already
combined into Dasyscyphus or Dasyscypha should be used without the necessity
of new combinations.

Holm (1976) indicated for the first time, that Dasyscypha Fuckel was already
lectotypified by Dasyscypha cerina by Clements and Shear (1931) and that
Dasyscypha Fuckel should be considered a later homonym of Dasyscyphus Gray,
if the names are orthographical variants of one name.

Korf (1977) proved that the names are orthographical variants and, moreover,
showed for the first time that both the generic names are, according to him, based
on the same taxon, Peziza fam. Dasyscyphi Nees (1817), and therefore must have
the same type. He connected Dasyscypha Fuckel with Peziza ser. Lachnea trib.
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Dasyscyphae (Nees) ex Ir.: Fr. (1822) by an indirect reference. Holm (1978) did
not accept the existence of the indirect reference.

Svréek (1962) was probably the first one who excluded Dasyscyphus cerinus
from the genus Dasyscyphus Gray (and put it into the genus Perrotia, discussed
below under Neodasyscypha cerina). Raitviir (1970) transferred P. cerina to
Belonidium subgen. Phaobelonidium Raitv., however ten years later (Raitviir
1980: 100, 124) stated that Dasyscyphus cerinus is not congeneric with
Dasyscyphus virgineus nor Belonidiuwm subgen. Phaeobelonidium. He consid-
ered Dasyscyphus Gray to be typified by Peziza cerina and warned that this earli-
est typification could cause a lot of transfers from Dasyscyphus Gray to Lachnum
P. Karst. [Lachnum Retz. ex P. Karst.] and suggested to conserve Dasyscyphus
Gray for the type species Dasyscyphus virgineus and to treat P. cerina in a genus
of its own.

After the change in starting point from 1 January 1821 to 1 May 1753 (the Syd-
ney Code from 1983), Lachnum Retz. became valid and began to have priority for
species congeneric with Dasyscyphus virgineus. Many combinations at species
level were already done by Karsten (1871). Haines and Dumont (1984: 2) stated
briefly that Dasyscyphus Gray thanks to the change in starting point must be re-
placed by Lachnum Retz. for all species congeneric with it except for D. cerinus.
They erronecously presumed, similarly as Raitviir (1980), that the earliest
lectotypification of Dasyscyphus Gray was the one of Dasyscypha Fuckel by
D. cerina. Baral (in Baral and Krieglsteiner 1985: 65) cited Haines and Dumont,
considered the situation again and also accepted Dasyscyphus (Nees) ex Gray for
the type D. cerinus.

Spooner (1987: 590-592) indicated that the key to the solution is in the
basionym(-s) of the generic names. But he erroneously presumed that the
basionym of Dasyscyphus (Nees) ex Gray is in Nees (1817) and cited it as
Dasyscyphus (Nees) Gray. Peziza fam. Dasyscyphi Nees is really invalid also af-
ter the change in starting point, because it was described as a family subordinated
to a genus (currently Art. 33.7. of the Saint Louis Code). However, he proved that
the alleged indirect reference connecting Dasyscypha Fuckel with Fries's tribe
Dasyscyphae and promoted by Korf (1977) does not really exist and that
Dasyscyphus and Dasyscypha are homonyms. He correctly considered
Dasyscyphus (Nees) ex Gray as a generic name typified by D. virgineus, belong-
ing to the synonymy of Lachnum Retz. For the later homonym, Dasyscypha
Fuckel, typified by Dasyscypha cerina, he proposed a nomen novum,
Neodasyscypha Spooner, including also one other taxon (Phialea subciboria
Rodway). The nomen novum was unfortunately invalidly published by him (with-
out sufficient reference to the replaced name).
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The most important problems concerning the generic names Dasyscypha
Fuckel and Dasyscyphus (Nees) ex Gray, which were discussed or more or less
neglected by previous authors, are discussed here in detail. The problem of
orthographical variants is important for the decision whether Dasyscypha and
Dasyscyphus can be homonyms or not (1). Basionyms are important for estimat-
ing the homonymy again (basionyms vs. a common basionym) and for
protologues for considering lectotypifications under Art. 10.5.a (2). The correct ci-
tation of Dasyscypha Fuckel and the location of its protologue depends on the
problem of Fuckel’s indirect reference (3). The lectotypifications are important
for anchoring the generic names (4, 5).

1) Orthographical variants. We agree with Korf (1954, 1977) that the
generic name Dasyscypha is an orthographical variant of Dasyscyphus. The
words “Dasyscyphi” and “Dasyscyphae” and, consequently, the words
“Dasyscyphus™ and “Dasyscypha” should be considered interchangeable in the
sense of Art. 60. and therefore writing e.g. “Dasyscyphus Fuckel” is no mistake, al-
though the name was originally published by Fuckel (1870) as “Dasyscypha”. The
fact that the infrageneric name in the femininum is only an orthographical variant
of the name in the masculinum was demonstrated by Fries (1822: 77) who cited
“P. Dasyscyphae Nees Syst. p. 264" converted to the femininum with clear refer-
ence to Nees's Dasyscyphi (also the number of the taxon, 264, agrees). Fries
(1822) changed also other names by Nees to the femininum (e.g. “Hymenoscyphi”
to “Hymenoscyphae™). As we agree that Fuckel was inspired by Friesian names,
although he used them for his independent genera, we consider also the generic
names as interchangeable.

2) Basionyms and protologues. The name Dasyscyphi Nees (1817)
was introduced for the first time as a “family” subordinated to the genus Peziza
Pers., hence this name should be considered as not validly published (Art. 33.7.).
As Peziza fam. Dasyscyphi Nees (1817) is an invalid name, there is no common
basis for the following three taxa: Dasyscyphus (Nees) ex Gray, Peziza ser.
Lachnea trib. Dasyscyphi (Nees) ex Fr.: Fr. (valid according to Art. 33.8. and sanc-
tioned at Fries's tribe level) and Dasyscyphus Fuckel. Protologues of these names
are found in Gray (1821: 160), Fries (1822: 89) and Fuckel (1870: 304). Also in case
Fuckel's Dasyscyphus were connected with Fries's Peziza ser. Lachnea trib.
Dasyscyphi by an indirect reference as proposed by Korf (1977), there still would
be two taxa: Dasyscyphus (Nees) ex Gray and Dasyscyphus (Nees ex Fr.) Fuckel.

3) Fuckel’s indirect reference. Korf (1977) suggested that Fuckel
(1870) in the case of his Dasyscypha indirectly referred to Fries's Peziza ser.
Lachnea trib. Dasyscyphae. Therefore, according to Korf, Dasyscypha Fuckel
should not be considered an independent generic name. Korf argumented that
“when Fuckel erected Dasyscypha, he included 7 species. Two of these were
Fuckel's own taxa, with no bearing on any previous use of the generic name. But
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the first 5 species he lists, inclusive of 2 varieties and 1 subspecies, all appear in
Fries's Systema mycologicum (1822) in that exact tribus Dasyscyphae. While it is
true that Fuckel ascribed the generic name to himself, one cannot ignore the very
clear though indirect, reference to Fries's tribe demonstrated by his citation of
those pages of the Systema in three separate entries; even the formula ‘PEZIZA
Lachnea Dasysc.” heads each page pair where the 7 specific and infraspecific epi-
thets appear in the Systema.”

We cannot accept Korf's argument that 'uckel’s indirect reference can be demon-
strated by citation of concrete pages of the Systema. The concrete pages cited by
Fuckel (1870: 305) are really those from a part of the Systema devoted to
Dasyscyphae (Fries 1822: 89-105), bul the “three separate entries” where Fuckel
mentioned these citations are located under two varieties of Dasyscypha bicolor and
under Dasyscypha virginea. In our opinion, references mentioned under a single
species have no importance at generic level. On the contrary, citations under higher
taxa can have influence on subordinated taxa, e.g. reference to “P. Dasyscyphae Nees
Syst. p. 264” mentioned by Fries (1822: 77) under Peziza ser. Lachnea could act as an
indirect reference for the subordinated taxon Peziza ser. Lachnea trib. Dasyscyphae,
which was not provided by any direct reference to Nees's work.

Korf’s view was restricted only to Dasyscypha and we did not confirm that in-
side of Dasyscypha the indirect reference exists. We considered the problem also
in the context of Fuckel's entire work and compared it with Kummer’s Fiihrer fiir
die Pilzkunde, which is given in Art. 32.4. Ex. 8. as an example of indirect refer-
ence. But the situation proved to be not analogous with Kummer's work, because
the general arrangement of Fuckel’s work does not faithfully follow that of Fries.
This can be demonstrated e.g. on the example of Humaria Fuckel. Fuckel (1870)
included into his genus Humaria species which were placed under Peziza ser.
Lachnea trib. Sarcoscyphae in Fries's work, although Fries (1822) used the tribe
name Humanriae for other species (Peziza ser. Aleuria trib. Humanriae). It is clear
that although Fuckel often used for his genera the same or similar names to those
adopted at subgeneric level by earlier authors, he was not raising the latter to ge-
neric rank but proposing new and independent genera.

4) Typification of Dasyscyphus Fuckel. When Clements and Shear
(1931: 326) typified Dasyscyphus Fuckel by D. cerinus (Pers.: Fr.) Fuckel, they
cited the genus as “Dasyscypha Fr., Syst. Myc. 2: 89, 1822; Fuckel, Symb. Myc. 304,
1869”. The first citation should be considered as erroneous (discussed under Note
1 below) and we do not think that the typification was made for the Friesian name
Peziza ser. Lachnea trib. Dasyscyphi (Nees) ex Fr.: Fr. The second citation means
that they typified Dasyscyphus Fuckel (1870). If the indirect reference connecting
Dasyscyphus Fuckel (1870) with Peziza ser. Lachnea trib. Dasyscyphi (Nees) ex
Fr.: Fr. (1822) would exist, then the name typified would be Dasyscyphus (Nees
ex Fr.) Fuckel, non Dasyscyphus (Nees) ex Gray, because of two independent

166




SUKOVA M.: SPECIES OF BRUNNIPILA, CAPITOTRICHA, DASYSCYPHELLA AND NEODASYSCYPHA

basionyms (Fries 1822: 89, Gray 1821: 160). For additional information about the
typifications by Clements and Shear see Note 2 below.

Note 1. From the history of application of Dasyscypha Fuckel (an example of confusion).
Dasyscypha was cited as Dasyscypha Fuckel (Nannfeldt 1932, Dennis 1949), or erroneously as
Dasyscypha Fr. emend. Fuckel (Saccardo 1889: 432) or even as Dasyscypha Fr. (Boudier 1885, Rehm
1893: 829, Clements and Shear 1931, Le Gal 1939). However, in all the mentioned works Fuckel's new
combinations were cited as combinations, e.g. Dasyscypha hicolor (Bull.) Fuckel [except for Boudier
(1885) who listed in his classification only epithets]. The erroneous ascribing of the generic name to
Fries was (in our opinion) only a mistake in citation which should be corrected. It is clear that it was er-
roneously introduced by Saccardo (1889: 432) who cited it as Dasyscypha Fr. emend. Fuckel.

Note 2. Typifications by Clements and Shear. Clements and Shear (1931) listed many genera and
provided each of them with a type. They gave no reasons for their choices. Also mistakes can be found
there, e.g. they typified Lacknum Retz. by L. bicolor (Bull: Fr.) P. Karst. (currently belonging to
Capilotricha), although Lachnum was originally described as a monotypic genus for Lachnum
agaricinum Retz. (currently belonging to Lachnum s.str.). However, as already discussed by Huhtinen
and Cannon (1987) in the case of Hyaloscypha, they did not choose the types mechanically (in the
sense of Art. 10.5.b.) as the first species from a protologue, We checked it e.g. at Evinella (Saccardo
1889), Ciboria, Dasyscypha, Pezizella (Fuckel 1870) and Rutstroemia (Karsten 1871). A mechanical
selection according to other than original works cannot be ruled out, but no such work has been found
yet and their lectotypifications (we mean those which may not be superseded according to Art. 10.5.a.
or are not superfluous because of earlier lectotypifications) are currently considered as obligatory (see
e.g. Huhtinen and Cannon 1987).

5) Typification of Dasyscyphus (Nees) ex Gray. Dasyscyphus
(Nees) ex Gray was for the first time lectotypified by Korf (1954) using Dasyscyphus
virgineus and therefore the generic name belongs to the synonymy of Lachnum
Retz. Earlier typifications by Dasyscyphus cerinus (Clements and Shear 1931) and
by Dasyscyphus bicolor (Nannfeldt 1932) were made for Dasyscyphus Fuckel. As
Dasyscyphus Fuckel has not the same basionym as Dasyscyphus (Nees) ex Gray, the
discussed lectotypifications have no influence on Gray's generic name.

6) Conclusion. As Dasyscyphus (Nees) ex Gray belongs to the synonymy
of Lachnum Retz. and Dasyscyphus Fuckel, though validly published and useful
for P. cerina, is an illegitimate name, a replacing generic name for Dasyscyphus
Fuckel is proposed. The name Neodasyscypha was proposed by the second author
(Spooner 1987) with the following etymology: from the Latin neo, new, and the ge-
neric name Dasyscypha, which it is to replace. We validate the name as
Neodasyscypha in the femininum here, although we are aware that it is inter-
changeable with its orthographical variant in the masculinum — “Neodasyscyphus”.
Until 1954, Dasyscyphus in the masculinum was neglected and was not used for
Peziza cerina at all. Gray’s protologue of Dasyscyphus did not contain this spe-
cies and it was for the first time combined into Fuckel's genus, as Dasyscypha
cerina. Moreover, Neodasyscypha in the femininum indicates didactically that the
name replaced is Dasyscypha Fuckel; non Dasyscyphus (Nees) ex Gray. We se-
lected the femininum variant as more appropriate, preserving historical informa-
tion, and do not wish it to be converted to the masculinum.
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The second author of the generic name would like to validate here his previ-
ously invalidly published new combinations:

Neodasyscypha cerina (Pers.: Fr.) Spooner, comb. nov.

Bas.: Peziza cerina Pers., Observ. Mycol., p. 43, 1796.
Neodasyscypha subciboria (Rodway) Spooner, comb. nov.

Bas.: Phialea subciboria Rodway, Papers and Proceedings of the Royal Soci-
ety of Tasmania 1924: 104, 1925.

Neodasyscypha cerina (Pers.: Fr.) Spooner — pachlupac¢ek nazelenaly Fig. 11.

Peziza cerina Pers., Observ. Mycol., p. 43, 1796. — Peziza cerina Pers.: Fr., Syst. Mycol. 2(1), p. 92,
1822. — Dasyscypha cerina (Pers.: Fr.) Fuckel, Jahrb. Nassauischen Vereins Naturk, 23-24: 305,
1870. - Lachnum cerinum (Pers.: Fr.) Nannf., Nova Acta Regiae Soc. Sci. Upsal., Ser. 4, 8(2): 262,
1932. - Perrotia cerina (Pers.: Fr.) Svréek, Ceska Mykol. 16: 96, 1962,

Description. Dried apothecia 0.25-0.45(-0.9) mm high, 0.3-1.4 mm in
diam., umbilicate sessile or with broad stipe, very dark coloured, blackish brown
(olive, 3-F3), covered with yellow to beige hairs with slight olive tint (yellow,
3-AT), discs usually covered by marginal walls of apothecia when dry, with very
slight orange or pale beige tint when rehydrated in water (pale yellow, 4-A4).
Hairs greyish brown with olive tint, cylindrical, (63-)96-173 x 3-4.3 pm, some-
times arising also from centre of hymenium, roughly and irregularly warted, size

of warts variable. Asci arising from simple septa, 42.5-53.5 x 4.5-5.2 pm, MLZ no
reaction, KOH/MLZ blue, IKI red. Ascospores one-celled, cylindrical with broad
ends, straight or slightly curved, 8.5-10.5 x 2.3-3 pm. Paraphyses cylindrical-lan-
ceolate with subacute tips (cylindrical, attenuated towards apex), with many re-
fractive guttules with fine (yellow-)orange tint in plasma (present also in c. 50
years old collections — guttules are smaller there and almost without the orange
tint), 1.8-2.2 pm in diam., exceeding the asci for 6.5-8(-14.5) pm.

Comments. The genus Neodasyscypha differs from Lachnum Retz. in dif-
ferent hair warts (see also the key) and structure of excipulum (see e.g. drawings
by Spooner 1987). Svréek (1962) transferred Dasyscyphus cerinus (Pers.: Fr.)
Fuckel into the genus Perrotia Boud. on the basis of excipulum and hair charac-
ters. He considered the difference in amyloidity of the asci (inamyloid in Perrotia
and amyloid in 1. cerinus), a character not important at the generic level. I must
agree with Svr¢ek (1962) that Perrotia (represented in my study by P flammea,
type species of Perrolia) has a similar shape of apothecia and structure of
excipulum as Neodasyscypha cerina. However, the asci of P flammea not only
show no reactions in MLZ, KOH/MLZ, IKI and KOH/IKI, but also the structure of
the ascus apices is different. Only a homogenous wall in the apical part of the

Fig. 11. Neodasyscypha cerina (Pers.: Fr.) Spooner, PRM 901970 (ascospores PRM 816265). Scale bar
= 10 pm. For explanations see Material and Methods.
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ascus is visible in all these media and the same counts for KOH, water and 5 % am-
monium. Additionally, the hairs of Neodasyscypha cerina have bigger warts,
which are not disappearing in MLZ nor in MLZ after pretreatment in KOIl. Accord-
ing to Spooner (1987) hairs of various species of Perrotia may either appear
smooth or finely granulate when observed in Melzer's reagent. In Perrotia
Slammea, 1 observed that the hairs become almost smooth with scattered fine
granules or warts in MLZ and completely smooth in MLZ after the pretreatment in
KOH. Agreeing with Spooner’s generic concept (and see also Raitviir 1970), I con-
sider Perrotia flammea and Neodasyscypha cerina to be not congeneric and the
characteristic broadly rounded, inamyloid ascus apex, looking like undifferenti-
ated, an important diagnostic character for the delimitation of the genus Perrotia.

Published records: Velenovsky 1934: 236 as Dasyscypha cerina Pers, (as a common species,
on wood and bark of deciduous trees).

Material of Neodasyscypha cerina revised: Western Bohemia: Sumava Mts., valley of
Popelny potok brook (right tributary of Vydra river ¢, 2.5 km N ol Antygl), alt. 840 m, on lying piece of
wood of Fagus sylvatica, 15 September 2004, leg. et det. M. Sukova, PRM 901970. — Central Bohemia:
Koda near Srbsko, on cut log of Fraxinus excelsior, 18 May 1950, leg. et det. M. Svréek, PRM 816265. —
Srbsko, valley of Bubovicky potok (brook), on wood of Corylus avellana, 22 March 1974, leg. et det. M.,
Svréek, PRM 804250, — Poricko na Sazavé, valley of KreSicky potok (brook), on fallen, dry trunk of
Carpinus betulus, 30 October 1954, leg. et det. M. Svréek, PRM 816268. — Southern Bohemia: Valley of
Vitava river between Zvikov and Cervena, Lavi¢ka, on branch of F qyrus commaunis, 20 August 1955, leg.
et det. M. Svréek, PRM 816263. - Vrabsko near Cimelice, Alnetum by Nerestec pond, on wood of Salix
cinerea, 16 August 1963, leg. et det. M. Svréek, PRM 805278, — Tabor, on decaying twig of Betwla, July
1950, leg. et det. M. Svréek, PRM 816271.

Additional material of Neodasyscypha cerina from other countries studied:
Slovakia, Muranska planina Mts. (alt, 1000-1300 m), Maretkina, on twig of Fagus sylvatica in top of the
tree, 30 July 1947, leg. et det. M. Svréek, PRM 816262,

Comparative material of Perrotia flammea studied: Western Bohemia: Doupovské
hory hills, Vale¢, on dry decorticated twigs of Rosa sp. in arid valley, 28 November 1953, leg. F. Kotlaba,
det. M. Svréek, PRM 817784 (as Lachnum flammewm (Alb. et Schwein.) Svréek in herb.). — Central Bo-
hemia: KarlStejn, Velka hora hill, on dry twigs of Ligustrum vulgare, 14 June 1953, leg. et det. M.
Svréek, PRM 817777 (as Lachnum flammewm. (Alb. et Schwein.) Svréek in herb.). - Hiebeny Mts.,
Voznice near Dobfis, on decorticated twigs of Carpinus betwlus, 8 October 1949, leg. et det. M. Svreek,
PRM 817776 (as Lachnella flammea). - Southern Bohemia, valley of Vitava river between Zvikov and
Cervena, on Pirus communis, 11 August 1955, leg. et det. M. Svréek, PRM 817779 (as Lachnum
Slamamewm (Alb. et Schwein.) Svréek in herb. ).
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Book Review

PETER ZWETKO und PAUL BLANZ

Die Brandpilze Osterreichs. Doassansiales, Entorrhizales, Entylomatales, Georgefischeria-
les, Microbotryales, Tilletiales, Urocystales, Ustilaginales. — Catalogus Florae Austriae 11I/3, 241
Seiten, 27 Karten. Biosystematics and Ecology Series No. 21, Verlag der Osterreichischen Akademie
der Wissenschaften, Wien, 2004. — Ca. 350 Euro. Karten fiir alle aus Osterreich nachgewiesenen Arten,
Fotografien sowie Artenlisten der Brandpilze fiir die Bundeslander und Naturriume Osterreichs sind
auf der dem Buch beigefiigten CD-ROM enthalten.

Der vorliegende Katalog der Brandpilze Osterreichs enthiilt die Fundangaben fiir 168 Arten aus 25
Gattungen, dazu kurze Anmerkungen zur Taxonomie und Gesamtverbreitung der Taxa in Europa. Die
Mehrzahl der Gattungen gehort nach der neuen Klassifikation zur Klasse Ustilaginomycetes und die
Gattungen Microbotryum und Sphacelotheca gehoren zur Klasse Urediniomycetes. Es werden auch
die Arten, welche bisher in Osterreich nicht nachgewiesen worden sind, aber deren Vorkommen mog-
lich ist, kurz besprochen. Die Gattungen sind nummeriert und nach Alphabet angeordnet, ebenso die
Arten innerhalb der Gattungen.

Nach dem Vorwort von Friedrich Ehrendorfer, dem Bandherausgeber (Institut fiir Botanik der Uni-
versitit Wien), folgen Inhalt und Zusammenfassung in Englisch und Deutsch. In der Einleitung erwih-
nen die Autoren, dass aus ganz Osterreich 2534 Fundmeldungen vorliegen. Im allgemeinen Teil wird
das neue System der Basidiomycota behandelt mit allen Gattungen der Brandpilze, deren Wirtspflan-
zen in Osterreich vorkommen. Es folgt das Kapitel ,Die bisherige Durchforschung Osterreichs und ihre
Mingel®, in dem kurz die Geschichte der Sammeltitigkeit von Brandpilzen in Osterreich geschildert
wird. Am wenigsten durchforscht sind Vorarlberg und das Waldviertel in Niederosterreich. An der
Durchforschung Osterreichs haben auch einige deutsche Mykologen teilgenommen, z.B. P. Magnus,
der unlingst verstorbene Dr. W. Brandenburger, Prof. H. und I. Scholz, Dr. H. Jage und W. Dietrich.

Nachstehend sind 3 Verbreitungskarten mit den einzelnen Bundeskindern und den Hohenstufen aufge-
fithrt. Die erste Karte zeigt die Verteilung aller erfassten Brandpilzfunde in Osterreich mit Angabe ihrer
Hiufigkeit. In den Karten 2 und 3 sind diese Nachweise nach Funden vor und seit 1950 dargestellt. In der in-
teressanten Tabelle 1 sind Anzahl der Brandpilzarten, deren Wirtspflanzen in Osterreich vorkommen und
Anzahl der aus Osterreich nachgewiesenen Brandpilzarten aufgefiihrt. Uberraschenderweise ist keine Art
von Doassansia aus Osterreich bekannt. In Mihren wurden 5 Arten gesammelt. Dagegen wurden in Oster-
reich 26 Arten von Anthracoidea nachgewiesen und in Mahren nur 14. Im niachsten Kapitel sind die Unter-
lagen fiir die Bearbeitung des Katalogs erwihnt. Es wurden alle wichtigen ésterreichischen Herbarien aus-
gewertet, von ausserosterreichischen Herbarien wurde das Material der Botanischen Staatssammlung
Miinchen (M) eingearbeitet. Daneben haben viele Mitarbeiter Unterlagen zur Auswertung geliefert.

Es folgt die Literatur, die fiir die Ausarbeitung des Katalogs benutzt wurde. Sie ist untergliedert in:
1. allgemeine Literatur und 2. flonstische Literatur. I ersten Teil sind 48 und im zweiten Teil 81
Arbeiten aufgefiihrt.

Der spezielle Teil beginnt mit der Erlduterung der Ordnung und Form der Darstellung, dann folgen
Abkiirzungen fiir Staaten, fiir die dsterreichischen Bundeslinder, fiir Regionen der Nachbarstaaten und
fiir die Gross-Naturriume in Osterreich. Nachfolgend werden die einzelnen Gattungen in alphabe-
tischer Reihenfolge behandelt. Bei einzelnen Gattungen wird immer die einschligige Literatur angege-
ben. Es werden auch Brinde, die in Osterreich bisher nicht gefunden worden sind, aber vorkommen
kannten, weil ihre Wirtspflanzen im Gebiet nachgewiesen sind, erwidhnt. Auch grenznahe Fundorte aus
Nachbarlindern ( z. B. Béhmen, Schweiz, Dentschland) werden angegeben. Alle in Osterreich vorkom-
menden Arten werden den einzelnen Hohenstufen zugeordnet ( z. B. collin bis submontan usw.). Bei ei
nigen Briinden findet man wertvolle Detailanmerkungen. Wertvoll sind auch die Bemerkungen betreffs
einiger falscher Angaben fritherer Mykologen, z. B. iiber Ustilago flosculorum. Hier und da findel man
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einige kleine Druckfehler, z. B. auf S. 70 Entyloma fischeri: in den Blitter; S, 75 letzte Zeile: Ranuncu-
lus scleratus anstatt sceleratus, ahnlich auf S. 76 erste Zeile; S. 78 5. Zeile: Orginalbeschreibung u. a.

Einige Bemerkungen und Erganzungen zu den einzelnen Brandpilzarten: bei den Abkiirzungen ist
nicht erklirt, was bedeutet E bei den Fundorten ( z. B. E Laakirchen). Wahrscheinlich bedeutet es east
(englisch 6stlich). Meiner Meinung nach wiire es besser, im deutschen Text deutsche Abkiirzungen ( z. B.
O = stlich) zu benutzen. Anthracoidea arenaria: auf Carex brizoides ist diese Art im Bshmerwald (Su-
mava) hiufig. Es ist interessant, dass Anthracoidea caricis auf Carex montana, die in der collinen Regi-
on h#ufig ist, oft in subalpinen Lagen gefunden wurde, z. B. in Tirol bis 1850 m ii. M. Ahnlich auch anf Ca-
rex pilulifera: bis in 1800 m ii. M. Bemerkenswert ist das hiufige Vorkommen von Anthracoiden elynae
in den dsterreichischen Alpen. Anthracoidea heterospora fand ich auf Carex nigra im Bohmerwald.
A. rupestris wurde von Dr. Holub auf Carex rupestris in der Velkd Fatra in der Slowakei gefunden.
A. semperviventis ist auf Carex sempervirens auch im slowakischen Teil der Hohen Tatra hiiufig. A. to-
mentosae wurde auch in Mihren gefunden ( siehe z. B. Picbauer 1929). Entyloma fergussonii auf Myoso-
tis sylvatica fand ich auch im Mihrischen Karst ( siehe Miiller 2000). In Brmo (Briinn) und Umgebung
habe ich vielmals aul dem hiufigen Erigeron annuus die zweifelhafte Entyloma fischeri vergeblich
gesucht, Entyloma linariae auf Linaria vulgaris wurde auch in Mihren ( siehe z. B. Miiller 2000) gefun-
den. Entyloma matricariae auf Tripleurospermum inodorum kommt ziemlich hiufig in Mihren vor
(siehe z. B. Miiller 2000). Glomosporium leptideum wurde in Mihren insgesamt auf 21 Lokalitdten
gesammelt (siehe Baudys et Picbauer 1924, Pichbauer 1929, 1931, 1932, 1933, 1937, Zacha 1948). Micro-
botryum major soll richtig M. majus heissen ( siche Vanky in Mycotaxon 67 (1998): 35). Die Lokalitiit Na-
ceratice ist richtig: es ist ein Dorf unweit siidostlich von Znojmo (Znaim). Microbolrywm partatorei auf
Rumex maritimus: Bieclav: richtig ,Zizkov*, gegenwiirtig Moravsky Zizkov. Vanky (1985) fiihrt das
Funddatum 1.IX.1925 auf. M. violaceum s.l. auf Dianthus pontederae ist in Mihren ziemlich hiufig. Wa-
rum Tilletia cf. contraversa auf Elymus hispidus subsp. kispidus aus Niedertsterreich? Wenn eine
Tilletia in den Ovarien dieser Wirtspflanze Sori ausbildet, dann muss es 1. conlraversa sein. Urocystis
avenastri auf Avenula pubescens wurde von Baudy$ und Picbauer am 9.V1.1926 auf dem Hiigel Hornek
bei Brno-LiSen gefunden und bei Vanky (1985) publiziert. Am 9.V1.1988 konnte ich diesen Brand auf dem
Gipfel des Hornek sammeln (siehe Miiller 2000), der Beleg befindet sich in meinem Herbarium. [/rocystis
leimbachii auf Adonis aestivalis wurde auch in B6hmen gefunden (siehe Bubdk 1912). U. pulsatillae:
ein weiterer Wirt in Europa ist: Pulsatilla patens (L) Mill. (siehe Bubik 1912). Ustilago calamagrostidis
auf Calamagrostis epigejos kommt auch in Mahren vor und zwar ziemlich hiufig. U. striiformais auf
Arrhenatherwm elatius tritt auch in Mihren auf (siehe Miiller 2000). Ustilentyloma brefeldii auf Holcus
mollis wurde auch von Dietrich und Miiller (2001) vom tschechischen Erzgebirge publiziert.

Informativ sind die Angaben im V. Kapitel: Die Verbreitung der Gattung Anthracoidea und ihrer Wirt-
spflanzen im Vergleich. In Osterreich wurden insgesamt 765 Funde von Anthracoidea-Arten gemacht; da-
von in der planaren-collinen-submontanen Héhenstufe 103 Funde und in der montanen-subalpinen-alpi-
nen Héhenstufe 625 Funde. Dann folgen 24 ausgewihlte farbige Verbreitungskarten mit Bezeichnung der
Hohenstufen. Durch Versehen sind die Karten von Anthracoidea caryophylleae, A. caricis und A. cari-
cis-albae doppelt gedruckt. Niitzlich ist der Wirt-Parasit-Index: alphabetisches Verzeichnis aller Gefass-
pllanzen Osterreichs, an denen bisher in Europa Brandpilze festgestellt werden konnten. Die Namen in
Klammern beziehen sich auf Funde ausserhalb Osterreichs. Nach diesem Index kann man die Briinde
vorlidufig bestimmen. Zum Schluss werden der Index der Synonyme und ein Register mit allen im Text
verwendeten lateinischen Namen der Pilztaxa in alphabetischer Reihenfolge aufgefiihrt.

Was die technische Bearbeitung betrifft, ist das Buch ansprechend ausgestattet, auf dem Titelbild
sind schoéne Farbfotos von Anthracoidea sempervirentis auf Carex ferruginea und Microbotryum
violaceum auf Saponaria officinalis abgebildet.

Das Buch ist sehr ausfiihrlich bearbeitet mit der neuesten in den letzten Jahren und noch gegen-
wartigsich durchgreifend dndernden Nomenklatur der Brandpilze. Auch aus diesem Grunde kann man
das Buch empfehlen nicht nur den Brandpilz-Spezialisten, sondern auch den praktischen Phytopatho-
logen und Lehrern des Pllanzenschutzes und der Botanik.

Jirt Miiller
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MycoKey 1.0. Keys to 528 genera of Basidiomycota from Northern Europe.

CD ROM published by the authors supported by the Tuborg Foundation, the University of Aarhus, the
University of Copenhagen and the Danish Mycological Society. ISBN 87-984481-6-1. Price € 54 (about 62
USD).

MycoKey is a synoptical key covering 528 genera of Basidiomycota occurring in northern Europe
(Le. Europe north of the Alps). It includes all carpophores forming Basidiomycota, excluding smut and
rust fungi, Frobasidiaceae and Filobasidiaceae.

The input part consists of a series of more than 120 fully illustrated search layouts presenting differ-
ent macroscopic and microscopic characters. Data can be entered either by check-boxes or pop-up
menus. Depending on the choices made, the system will lead by various paths to the relevant characters
up to the final genus (genera). The identification starts with a selection of the type of carpophores, then
its pileus, hymenophore, stipe, etc., continuously reducing the number of possible genera (the number of
remaining genera is visible at any stage of the identification process). All characters are demonstrated in
drawings or photographic details, and it therefore enables a good selection of the requested features. The
user can use either a full mode for advanced (more screens with macroscopic and also microscopic char-
acters) or an easy mode for beginners (presenting a simple screen with only basic macroscopic charac-
ters). The easy mode is even recommended for children aged 10 years and up.

MycoKey contains almost than 2000 colour photographs of representative species, more than 5000
references, descriptions, information on generic types, authors, synonyms and the number of species.
All illustrating photos, made by numerous photographers, are of an excellent quality.

MycoKey works on both Personal (Windows 98, 2000, XF, Millenium) and Macintosh (OS X or 0S 9.1)
computers and monitors with 16-bit colours in at least 800 x 600 (Macintosh) or 1024 x 768 pixels (Win-
dows). | recommend to copy all files from the CD to the hard disk drive and to start the program from
your computer (we have problems to start it from the CD). More information as well as an upgrade to ver-
sion 1.1 is available on web page http://www.mycokey.conv. As a next step, the publication of a new ver-
sion (2.0) is planned in 2005; this version will also contain about 350 genera of discomycetes.

Mycokey fills a gap in llustrated keys and is user-friendly. I can highly recommend it to all mycolo-
gists working on Basidiomycota and not only on them.

Viadimir Antonin
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