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This wark presents the author’s view on the habitat of individual forest
communitics bused on the fungi she has collected and gives a comparison
of the mycoflors of beeeh Torests in Poland and in south and central Europe.
The boech foresis were studied by the phytosoviological method. Frull bodies
oceurring on the soll, in the litter and on rolten wood were studied.

INTRODUCTION

The role of macromycetes in various plant communities has interested
botanists for a long time. The term "macromycetes” generally concerns
fungi with fleshy fruit bodies. The author endeavoured to establish the
closeness of relations between the particular fungal species and forest
associations and also lower phytosociological units within these commu-
nities.

The first observations in this respect were performed in oak-horn-
beam associations in Poznan Province, concurrently with research on the
contribution of macromycetes in communities of fertile and acidophilous
lowland beech forests, initially in the Beech Forest near Szcezecin and
later in the Wolin Island National Park (Lisiewska 1960, 1961, 1963,
1965, 1966a). Later the scope of research was extended to other regions
of West Pomerania in order to obtain a wider aspect of the mycofloral
compaosition of the beech forestes of the Polish Lowland.

The author alone or together with other Polish mycologists made
observations on patches of fertile Carpathian beech forests in the Swie-
tokrzyski National Park and in the Western Bieszczady Mts. (Do man-
ski et al. 1960, 1963, 1967, 1970). Finally, comparative mycological data
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were collected autside Poland, mamely near the northern border of the
beech range in Europe in Denmark (Lange, Lisiewska 1969) and
near its southern border in Yugoslavia (Lisiewska, Jelié 1971,
Tortié, Lisiewska 1972).

The present work is an attempl of the synthesis of several years' stu-
dies on the contribution of macromycetes o forest communities, in which
the beech is the main component, with particular consideration of the
north-eastern part of the beech range. The author endeavoured to esta-
blish the relationships of this group of fungi producing fruit bodies in
various habitats and on various substrates (on soil, fallen leaves, branches
and rotten wood) to the entire phytocoenose. An attempt was made also
to determine the diagnostic role of macromycetes in phytlosdeiological
studies.

The author s greatly indebted to professor T. Wolterski for his valuable
adwvice and encourngement of this work: she s also very grateful te professor
A, Skirglelle and to assistant professor A. Nesplak for mycological econ-
sullations as well as to professors A, and W, Matuszkiewics for giving her
the opportunity of studyving their as vet unpublished work.

The author iz gratelul to dr H. Tokarz nssistlant professor H Plotrow-
s ka, assistant professpr F. Celinski and other phytosociologists for their advice
copcerning the svstematic rank of some beech forest communities in Pomerania.
She is also indebted to the mycologisis de M. Lawrynowiecz dr W, Woje-
woda and dr B. Salata for giving her the apportunity of studyving their unpu-
hiished works.

Finally the author expresses her thanks lo dr D, A, Reld (Roval Botinle
Gardens, Kew) who corrected the English lext,

VIEWS ON THE ROLE OF FUNG! IN THE STRUCTURE OF PHYTOCOENOSES
AND METHODS EMPLOYED

The relations between groups of cryptogams and communities of vas-
cular plants have for a long time intereslted not only phytosociologists,
but also botanists-taxonnomists and specialists studying particular groups
of cryptogams. In Poland this problem was considered by Kornas
(1957, 1966) and other authors.

At the International Symposium in Stolzenau in 1964 which was
devoted to phytosociological systematics, Barkman (1968) discussed
the problem of microcommunities within a biocoenose and made the
following points:

I. Authors deseribe biocoenoses as a whole without distinguishing puar-
ticular microcommunities within them.

IT. Only microassociations occurring on trees and stones are distin-
guished in biocoenoses, whereas those occurring on the soil and
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inhabiting the same substrate as the ground layer, shrubs and trees
are considered together with the whole biocoenose.

III. All the microassociations occurring in the biocoenose are described
as independent units. The macro- and microassociations distin-
guished are assumed as noncomparable to each other,

IV. All the plant layers are described as separate associations.

V. Two systems are introduced: one for biocoenoses, i.e. for the entire
[lora (epiphytes, fungi and soil fauna included), and the second for
individual synusiae of plant layers, but separately for each layer.
From the standpoint of mutual ecological relations between the plant

layers and synusiae Barkman suggests the classification of either entire

phytocoenoses or, if possible, of biocoenoses with the exelusion of only
the synusiae, which are not part of a complete ecosystem,

The role of macromyceles in communities of vascular plants and
their phytosociological rank were also discussed by a number of authors
(Hafler 1937, 1956; Favre 1948; Hueck 1953; Meisel-Jahn,
Pirk 155; Pirk, Tixen 1957; Jahn, Nespiak, Tiuxen 1967;
Nespiak 1959, 1968a and others). This problem is; however, compli-
cated, since only fruit bodies of fungi are observed and conclusions con-
cerning the qualitative and quantitative composition of the mycoflora
are advanced on the basis of thelr periodical occurrence, whereas the
main part of the fungus, the mymelium, is not taken into consideration
here, owing to the difficulty of studies in this respect,

Opinions on the role of macromyeetes in the structure of vascular
plant communities may be divided into three main groups:

I. Macromycetes form synusiae, which constitute structural and func-
tional elements of phytocoenoses and are characterized by a homogeneous
life form. This opinion is respresented by: Leichner-Siska (1939),
Ubrizsy (1943), Favre (1948), Kotlaba (1853), Nespiak (1959),
Bohus, Babos (1960, 1967), Tomilin (1962), Lisiewska (1963,
1965, 1966).

Some phytosociologists, interested in the problem of the relation
between fungi and vascular plant communities (Pirk 1948; Meisel-
-Jahmn, Pirk 1955) advance the thesis, that fungi are equivaleni com-
ponents of the community and together with other plants form a mosaic
of interpenetrating species.

II. Macromycetes form "dependent associations” (Braun-Blan-
gquet 1951). The latter constitute intermediate groups between synusiae
and autonomic associations and sometimes are referred to as "small
associations” (Hofler 1956) connected with definite plant layers wi-
thin "large associations''.

III. Under certain ecological conditions fungi may form autonomic
associations independent of the vascular plant association (Pirk,
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Tixen 1957; Jahn, Nespiak Tlxen 1967) or "mycocoenoses™
(Kreisel 1961). A dynamic approach to these associations allows one
to distinguish successive phases of fungi in dependence on the age and
degree of decomposition of the substratum (Runge 1967, 1969; Jahn
1966). J ahn gave even names to these successsive phases derived from
the indicator fungal species, e.g. Phellinetum tremulae — on trunks of
living trees, Crepidotetum calolepidis — on dead logs.

Smarda (1969) gave a review of myecocoenoses of deciduous [orests
of the western area of Moravia.

The [ollowing coclusions may be advanced on the basis of the opi-
nions of the authors quoted above and the present author's own long-
lasting observations.

Doubtless, the relations between macromycetes and a definite forest
community are manilold. Fungi, being heterotrophic organisms are con-
nected with the organie substratum in various ways. With live trees they
form mycorrhizal connections or parasitise on them. They develop also
on more or less decomposed forest litter and rotten wood as saprophytes,
The development of many fungi depends on the quality of the substra-
tun:, In view of this it seems justified to accept the view of some myeo-
logists (Haas 1932; Lange 1948). who claim, that the ocouwrrence of
a given fungal species in the forest communily depends on the presence
of certain tree species. On the other hand, there is a considerable group
of fungi, which find aptimum developmental conditions in definite forest
communities, Doubtless, this is connected with the whole of the habitat
conditions oceurring in the phytocoenose, to which fungi exhibit a di-
stinet reaction. Thus, fungi, as with the vascular plants, refleet all the
factors conditioning the given habitat.

Fungi forming fruit bodies on the ground, ie. mostly myeorrhizal
fungi and saprophytes on decompesing plant and animal remains are
most ¢losely connected with a definite vascular plant communily. These
two groups, L.e. mycorrhizal and saprophytic fungi seem 1o form synu-
siae within the forest association.

Groups of xylophilous fungi should be treated in a somewhat dil-
ferent way. These fungi are more closely connected with the substratum
and, as it was observed, exhibil a reaction lo the degree of decomposi-
tion of wood, thus, together with other groups of eryplogams, they can
be considered as components of dependent associations. Such communi-
ties (Kornas 1966) have the character of units, that are to a certain
degree distinctive both flovistically and ecologically, but they are under
a very strong influence of the higher vegetation which provides them
with suitable phytoclimatic conditions. This is true particularly of fungi
growing on rotten logs and stumps. Myeological observations seem 1o
indicate. that the successive phases depending on the degree of waod
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decay cannot be considered as associations, It should be assumed rather,
that one dependent association oceurs, for instance on beach stumps in
the beech forest association. If & name is to be given to this dependent
association, the entire vegetation oceurring on the stump should be
taken into consideration. Changes in the species composition that accom-
pany the various degrees of decay, can be interpreted as succeding pha-
ses of this association.

The methods applied in studies on macromycetes against the back-
ground of forest communities are closely similar to those commonly em-
ployed in phytosociology. Only modifications, indispensable in view of
the different nature of fungi, were introduced. Nespiak (1958, 1959,
1968) gave a detailed review of the methods. Sinee in mycosociological
studies we take into account only fruit bodies appearing periodically and
exhibiting a higher intensity of occurrence every 3-4 years (Danilow
1949), most authors accept the view that only repeated observations, car-
ried out on the same areas in the course of several years (optimally
3 years), give a picture of the qualitative composition and abundance of
fungi occurring in the forest community.

Workers usually perform studies on 100 m?® plots selected in both
floristically and ecologically 1he most uniform patches of the forest com-
munity. Only a few workers (eg. Lange 1948) carry out observations
on I-m® areas (in peat=bog assoctations) and others on 200, 400, 500,
1000-m? or even lavger plots. Beside studies on permanent plots, some
myeologists (eg, Smickayu 1855, Kalmees 1968) also perform
route analyses, which give. however, only orvientational results.

The present studies were based on mycological studies carried out
on possibly uniform patches of various beech forest communities in
Western Pomerania and in Poznan Province several limes during Lhe
vegetation season in the course of 2-3 vears. Moreover. sporadic, com-
parative observations were made in the south-eastern part of Poland,
as well as in Denmark (Islands of Fyn and Sjaelland) and in Yugoslavia
(Serbin and Bosna), Studies, on which tables were based, concerned
400-m?* permanent plots.

On the basis of the data obtained in respect of the substratum and
abundance of frditing macromyceles, synthelic tables for all the fungal
species occurring in particular associations of the beech forests studied
and summary tables for the compared forest associations were elaborat-
ed, beginning with the most fertile to the poorest patches of forests.
Fungi are labulated according to their ecological character: A — fructify-
ing on the ground. B — fructifying on fallen leaves, fruits and other
small remains of plants and animals, C— [ructifying on wood. The
following groups of fungi are distinguished in table C: a — Tungi grow-
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ing on twigs and branches, b— fungi growing on stumps and fallen logs
in various stages of decomposition, e— fungi growing on trunks and
roots of living and dying trées. The first figure in the synthetic tables
(1. 2, 3) denotes the number of areas on which fruit bodies of the given
fungal species were observed, the second — the number of all records
on the areas observed, wheras the potential exponent indicates the
abundance according to Moser's (1949) scale. The summary tables
(4a, b, ¢) illustrate the ecological range of the most important fungal
species of beech forests. Only these species are tabulated here, which,
according to the author's observations and ddta from the literature, oc-
cur mainly in beech forests and may also pass into related forest asso-
ciations, such as alder-elm, oak-hornbeam and pine-oak forests with
a beech and fir contribution. The summary tables involve both the
author's own studies and works of other investigators using analogous
methods. Despite considerable divergencies in the number of observa-
tions on individual plots the materials summarized in Table 4 are com-
parable, since mycosociological studies were performed on plots with
few records in the period of maximum appearance of fruit bodies, i.e.
mostly from August to October inclusive, The Roman numerals (I-V) in
the columns denote degrees of phytosociological constanty of individual
species according to Braun-Blanquet, indicating the number of plots on
the given area in the investigaied forest community on which the given
species fructified.

I degree: — 1 - 20 per cent of all plows anvestignted
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These degrees of constancy were calculated only for species appear-
ing in the area, on which more than 4 plots were established. When the
number of plots was 1-4, the constancy was expressed by arabie nu-
merals as follows:

+ — single fruit bodies observed only once
1 — the fungal specles fruiting on one plot

3 — oy x - »  lwo plots
83— . i W = o 1hree plots
4 — » = four plols

Macromycetes reported from various European beech forest commu-
nities, which cannot be used for comparative purposes in Table 4, are
summarized in Table 5. This Table presents the percentage of fungal
species common for the Melico-Fagetum association in north-western
Poland and for the compared beech forest communities,

The nomenclature of Moser (1967), supplemented according to
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Lange (1935-1940), Damanski, Orloes Skirgiello (1967).
Nikolaveva (1961), Corner (1950) and other authors was mainly
used.

REVIEW OF PREVIOUS STUDIES ON MACROMYCETES OF
BEECH FORESTS

There are many papers and contributions devoted to macromyeceles
of beech forests, but most of them are of a [loristic character. The Torest
community is often veguely determined, e.g. beech-lir forest. Frequently
the works give no precise determination of the substrate, from which the
fruit bodies were collected, thus they could not be utilized for compa-
rative purposes in the claboration of macromycetes in strictly classified
beech forest communities in Poland. Similarly, works devoled to the
problem of mycotrophism of the beech could not be utilized here.

The first works on macromycetes in beech forest communities ap-
plying phytosociological methods were published in the thirties of this
century. They were initiated by Hofler (1937), who made a number
of phytosociological records of fungi in beech forests of the Wiener
Wald and by Leischner-Siska (1939) who studied fungl in Fo-
getum praealpinum on caleareous areas near Salzburg., Further, Frie-
drich (1940) pointed out the influence of ecological conditions (humi-
dity, temperature, light, wind, soil) on the fructification of fungi in beech
forests in the environs of Vienna. Kreisel (1957a), considering
the mycoflora of various plant communities of the Darss Peninsula, list-
ed a number of fungal species collected in beech-oak forest belonging
probably to the Fago-Quercetwum association, The same author also pre-
sented a list of fungi from fertile beech forests growing on the chalk cliff
of Rigen Island (Kreisel 1957b). The latter work, however, is of flo-
ristic character. As regards Germany. we also dispose of the work of
Jahn Nespiakand T dxen (1967) performed in beech forests (Carici-
-Fagetum, Melico-Fagetum and Luzulo-Fagetum) of the Wesergebirge.
Groups of fungi characterizing and distinguishing beech forest associa-
tions as well as accompanying species were separately drawn up in a table.
The works concerning various forest communities in Hungary (Bohus
and Babos 1960, 1967; Ubrizsy 1966) belong to important publica-
tions of phytosociological character. The Hungarian authors carried out
observations on permanent plots, among others also in beech and beech-
-oak forest communities and pointed out characteristic and predominating
species. Pilat (1969) in his studies on fungi of various plant communi-
ties of Czechoslovakia took into consideration also mountain and lowland
beech forests. His work is not based solely on his own observations. for
he also quotes the results of studies of other Czech mycologists, thus he
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presents the problem of biology, sociology and ecology of macromycetes
of the entire territory of Czechoslovakia.

In Poland, studies on the mycoflora of beech forest associations were
performed in the first place in mountdin forest formerly classified as the
Fagetum carpaticum asscciation, During a Single vear Wojewoda
(1960} carvied out mainly floristic-phenological observations in the cen-
tral part of the Cracow—Czestochowa upland. Guminska (1962b)
made observations over several years on the sume area and in the Be-
skid Sadecki Mts. on several permanent plots in the associations Dentario
enneaphyllidis-Fagetum, Dentario glandulosee-Fagetum and Luzulo-Fa-
getum, with reference in the first place to the ecology and biology of
fungi of the beech foresis. Though this author did not employ the abun-
dance scale of fructifying fungi according to Moser, the resulls may be
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Fig. 1. Distribution of the investigated beech forest pssociations in Poland
1 — Melico-Fagetum; 2 — Mercuriali-Fagetum; 3 — acidophilous beoch and  beech-
ok forests: 4— Dentavio glandulosae-Fagetum;: 5 — Dentario enneephylidis-Fage-
tum; 6§ — Lusulo-Fagetum: 7 — eastern distrlbution limit of beech in Poland
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utilized for comparative purposes, since the plols were established on
patches of communities, the phytosociological classification of which is
beyond doubt. At the same time, a group of mycologists czrried out
investigations on the myeoflora of Western Bieszezady Mts, (Do m a i~
skieral 1960, 1963, 1867, 1970) and made ample lists of fungal species
recorded also in beech forests (Dentario glandulvsae-Fagetum and Luzu-
lo-Fagetum), which occupy the major area of the Bieszczady Mis. In ad-
dition, the [ollowing reports concerning mountain beech forest associa-
tione were published: Wojewoda (1964, 1965) on the Goree Mts. and
Babia Gora ML, Guminska (1962a. 1969) on the Beskid Sadecki and
Pieniny Mts, and results of studies performed in the Swigtokrzyski Na-
tional Park (Lisiewska 1966b). Recently, Wojewaoda (1971) pu-
blished a work on the contribution of macromyeetes to plant communi-
ties of the Qjedw National Park and Salata (1972) on beech and fiv
forests of Central Roztocze,



12 M. Lisiewska

Analogous researches on lowland beech forests were undertaken by
the present author in the Melico-Fagetum association In severul
reservations of the Beech Forest near Szezecin (Lisiewska 1960). The
author continued these studies in the course of the subsequent years on
14 permanent plots on patches of various beech forest communities, 1ak-
ing into consideration the degres of attachment of particular fungal spe-
cies to forest associations in dependence on habitat conditions and the
floristic composition (Lisiewska 1963). Similar investigations were
carried out in the beech and beech-oak forests in the Wolin Island Na-
tional Park.

CONTRIBUTION OF MACROMYCETES TO BEECH AND BEECH-OAK
FOREST COMMUNITIES IN NORTH-WESTERN POLAND

The Polish phytosociological literature includes several papers con-
cerning beech forest communities. Many of them refer to studies per-
formed in well developed beech communities, eg. in Western Pomerania
(Celinski 1962; Piotrowska 1966 and others). However, the opi-
nions of various authors are not completely consistant, particularly as
regards the classification of patches of acidophilous communities of
beech and beech-oak forests occurring on similar habitats.

Apart from the preliminary systematic-phytosociological work of
A. Matuszewicz (1958), there are no further synthetic publications
giving a detailed characteristic of beech forests in Poland, We only con-
sider the systematic publication of plant communities in Poland com-
prising higher phytosociological units to associations inclusively (W. M a-
tuszkiewicz 1967).

The phytosociological characteristic of the beech forest studied, and
particularly the distinction of units lower than associations. was based
on a number of works (Celinski 1962; Piotrowska, Zukowski
1967; partly W. Matuszkiewicz and A. Matuszkiewiez 1970).

The best preserved patches of beech forest communitics of north-
western Poland are found in the Beech Forest near Szczecin., Owing
to the wide differentiation of habitats a number of communities of de-
ciduos forests with a predominance of beech occur here. These commu-
nities have been elaborated from the phytosociological standpoint by
Celinski (1962) and the present author accepted his classification as
a basis in her research on macromycetes.

1. Mercuriali-Fagetum Cel. 1962 — humid fertile beech forest

This beech wood classified to the suballiance Cephalanthero-Fagion
Tx. 1955 involving fertile, caleiphilous, orchid beech forests (W. M a-
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tuszkiewicz 1967;: W, Matuszkiewicz and. A. Matuszkie-
wicz 1970). From the ecological standpoint this association is the most
humid community of the alliance Fagion (Celinski 1962). Patches of
this association occupy relatively small areas and so far has been identified
only in the Beech Forest near Szezecin. Mercuriali-Fagetum occupies the
most fertile habitats in gully depressions in the terminal moraine zone,
on soils of the black earth type with a high ground water level (about
90 em). Owing to the high CaCOy content the soil reaction is basic and
in the superficial layers it ascillates within the limits of pH 7-8.

Beech dominates in the dense tree layer, but single pedunculate caks,
ashes and black alders occur. The shrub layer is generally absent,
whereas the field layer is well developed and rich in eutrophic species
connected with fertile and humid soils (Celinski 1962). The most
abundant plant is dog's mercury (Mercurialis perennis).

Mycological studies were performed in this association on three per-
manent plots (Lisiewska 1963). A total number of 88 fungal species
were found, of which one half are terrestrial fungi (Table 1). Among
them, there occurred species, for which fertile, humus and humid soils
constitute optimal conditions, e.g. Lyophyllum connatum fruclifying on
a very humid soil, Lepiota hetieriana rare in beech forests (J. Lange
1935-1940; Moser 1967) as well as Galera tenera . minor, Tubaria mi-
nutalis and Laccarin tortilis most frequently observed on bare humid
soil. Some species of fungi accompanying black alder, such as Nauwcoria
subsonspersa and N. scolevina were also collected. The quoted species,
characterize perfectly the discussed beech forest association and confirm
its specific character, particularly as regards habitat conditions, separal-
ing it from other beech forest communities in Western Pomerania. On
the other hand, a number of fungal species common in various beech
forest communities, such as Lactarius blennius. Hygrophorus eburneus,
Russule cyanoxantha, Marasmius recubans and Dasyscyphus virgineus,
were also observed in the Mercuriali-Fagetum association.

Of the group of xylophilous fungi, the following two species, cha-
racteristic of beech forests: Mycena erocata and Marasmius alliaceus arve
noteworthy. In the association discussed, they exhibited relatively nu-
merous fruit bodigs on rotling beech twigs. In addition on the fallen
beech twigs in all the studied patches of Mercuriali-Fagetum the pre-
sence of fruil bodies of Hydropus subalpinus was noted. This species was
observed almost exclusively in beech forests of north-western Poland
and Denmark (Lange, Lisiewska 1969), Fungi developing on roi-
ten stumps and logs constituted a small group (Table 1). A lack of re-
presentatives of the family Polyporaceae is noticeable; species of the
order Agaricales and some Ascomycetes were dominant there. From the
standpoint of successive-stages of the association of xylophilous fungi,
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Table 7
Msoroxycetes recorded in She Mercuriali-Tagetum asscciation
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most species observed on rotten stumps (Kuehneromyces mutabilis, Xy-
lospheera polymorpha and X. hyporylon) could be classified to the
group distinguishing the terminal phase according to Kreisel (1961).
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2. Melico-Fagetum Lohm. ap. Seibert 1954 — fertile lowland beech
forest

The fertile lowland beech forest, known also as the Pomeranian
beech forest, belongs to the suballiance Eu-Fagion Oberd. 1857 em. Tx.
1960, which comprises meso- and eutrophic beech forests on soils rich
in nutrient components with humus of mull or moder-mull type.

Typical patches of the Melico-Fagetum association occur in the we-
stern and central part of the area known as the Pomerania stage of the
Baltie glaciation, whereas less typical patches are observed in the we-
stern part of Poland, within the range of the central Polish glaciation
(W. Matuszkiewicz and A. Matuszkiewicz (1970). This asso=-
ciation is connected with the Subatlantic climate characterized by a small
annual amplitude of temperatures, mild winter and humid, relatively
cool summer.

It ogeurs on slopes of the terminal moraine hills most {requently on
loam and sandy-=loam brown earth.

Within the Melico-Fagetum association wvarious authors distinguish
lower phytosoeiologieal units, such as subassociations, variants or facies,
dependent upon the local edaphic Tactors and floristic composition,

a) Melico-Fagetum cephalantheretosum rubrae

Patches of the orchid subassociation of Melico-Fagetum form a nar-
row belt (100-200 m wide) running along the plateau over the clgstal
¢liff in the Wolin Island National Park. They develop under different
microclimatic and soil conditions than those of the beech forest patches
classified to the typical subassociation. The community discusséid otcurs
on the most fertile brown soils of Wolin Island. The soil surface as well
as the plants of the field layer are constantly covered with sand blown
from the beach and marl dust from the cliff slopes. Owing to the wind.
a loose, sandy-humus, about 60 em thick, accumulation level develops
(Piotrowska 1966). The soil reaction of the superficial layers within
the zone of otewrrence of mycelia is almost neutral (pH 7.0-7.5).

The specifie habitat conditions oeccurring on the sea coast influence
the floristic composition of this orchid subassociation. The tree stand
consists mainly of beech, whereas pedunculate oaks constituting a slight
admixture grow beyond the area studied. The beech forms also a loose
shrub layver and appears in the form of seedlings. In the field layer, be-
side species of the order Fagetalia, abundant orchids are noteworthy.
Here belong Cephalanthere rubra, C. Damasonium, Corallorhiza trifida,
Listera ovata, Platanthera bifolie and others, which distinguish the sui-
association studied. Neaver to the cliff a higher agglomeralion of xero-
thermic pluants js observed (Piotrowska 1966). A considerable con-
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tribution of Bryophyta is also noteworthy (Lisowski 1961: Szwey-
kowski, Kozlicka 1966).

Mycological studies were carried out on a single plot (Lisiewska
1966a), on which 36 terrestial fungi, 12 on fallen leaves and 28 xylophi-
lous speecies were found.

Similarly as in vascular plants and Bryophyta, certain differences are
observed in macromycetes between the orchid subassociation and the
typical one distinguished in the Wolin Island National Park and other
parts of Western Pomerania,

Within the synusiae of terrestrial fungi and among those fructifying
on plant remnants, calciphilous fungi (e.g. Russule maculata and Cortina-
rius largus) are noteworthy. Several species belonging to the genus Ino-
cybe, such as I. dulcamara occurring on sandy soils as well as . bon-
gardii, 1. abjecta and I. fastigiata reported mainly from beech forests
(J. Lange 1935-1940) were found exclusively in the subassociation Me-
lico-Fagetum cephalantheretosum rubrae. On the other hand, a number
of species frequently occurring in other Melico-Fagetum subassociations.
on less fertile soils with a more acidophilous reaction, were nol observed
here. These are, for instance Lactarius blemnius, L. subdulcis, Craterellus
cornucopioides, Bolatus edulis, Russula veternovsa, R. ochroleuca and Tri-
choloma ustale.

Old, wind-bent beeches, growing on the cliff edge, constitute a parti-
cularly interesting habitat. Their trunks and particularly their bases are
covered with a thick sand-drift and marl dusl. Communities of mosses
and liverworts, among which both epiphytic and euritopic terrestrial
species occur, (Lisowski 1961, Szweykowski, Kozlicka 1966)
appear on this specific substrate. The floristic list of this community, in
which Bryophyte predominate, may be supplemented by several macro-
mycetes species, such as: Galerina hypnorum, G. embolus, Gerronoma
fibula and Rhodophylius rhodocyliz. This community should be treated
as a dependent associalion.

On the trunks of live beeches, on cortex free of the sand-drift, Ou-
demansiella mucida fructified in great numbers and Polyporus squa-
mosus less abundantly, whereas [ruit bodies of Oudemansiella radicata
occurred on roots in small quantity.

Macromycetes characteristic of beech forests, such as: Marasmius
allinceus var. allinceus and var. subtilis, Mycena crocate, Polyporus for-
quignoni and several other fungi commoen in beech and oak-hornbeam
forest communities, e.g. Polyporus varius. P. brumalis and Mycena vitilis
were found on fallen beech branches. Fungi growing on rotien beech
stumps and logs (Table 2¢) constituted a relatively small group and this
is attributable to the less frequent occurrence of this substrate in the
studied plot of the orchid beech forest.
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b) Melico-Fagetum typicum

The typical Melico-Fagetum subassociation belongs to beech forest
communities most abundantly represented in north-western Poland. There-
fore, the highest number of permanents plots (25) was selected here in
Western Pomerania and in Poznan Province (Fig. 1).

Melico-Fagetum typicum is connected mainly with mesophilic habi-
tats of the terminal and ground moraine zone, though occasionally it oc-
curs in poorer habitats. Brown, sometimes leached soils, of slightly acid
reaction (pH 5-6) in the superficial layer, prevail in patches of this sub-
association. The typical subassociation is floristically the richest. Beeches
dominate in the tree stand, whereas ouak, ash, sycamore and hornbeam
may constitute only an admixture, In normally compact tree stands, ge-
nerally no shrub layer occurs. The [ollowing plants exhibit the highest
constancy in the field layer: Melica untflora, Asperula odorata, Galeobdo-
lon luteum, Anemone nemorosa, Viola silvestris, Festuca silvatica, Milium
ef fusum and others.

The mycosociological tables give no [urther division of this subasso-
ciation into lower units, since phytosociologists divide it into variants
and facies differing from each other mainly by dominance of certain
species in the field layer.

The plot established in the beech forest at the oot of the high (about
35 m) cliff in Rozewie is most characteristic, The foot of the cliff is oc-
cupied by a humid beech forest community (Kobendza 1935), to
which ash and sycamore contributes considerably. Equisetum hiemale
forms compact patches in the field layer. Beside species characteristic
of beech forests, in this layer occur also certain orchids and a number
of species common in oak-hornbeam forests.

Many of the fungal species obsérved on other patches of the subasso-
ciation studied were not found on' this plot. This concerns mainly synu-
siae of terrestrial fungi and those fructifying on minute plant remnants
(Tables 2u, b). Only Peziza succosa and Leptopodia pezizoides were di-
stinguishing species here. Of the xylophilous group, fruit bodies were
observed of most beech forest species as well as of several species of the
genus Crepidotus, such as C. mollis; C. luteolus and C. cinnabarinus,
which occurred abundantly on fallen ash branches (Table 2¢).

The plot established on an almost flat area at the top of the ¢liff in
Rozewie is not so distinet as regards the vascular and fungal flora. The
tree stand consists exclusively of beeches, whereas the herb layer exhi-
bits a certain contribution of species characteristic of onk-hornbeam fo-
rests. The mycoflora was both quantitatively and qualitatively poover
than on other patches of the typical subassociation of the lowland beech
forest, but it included most of the fungal species characteristic of beech
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forests. In the table of xylophilous fungi the very low number of fungi
growing on stumps is noteworthy. This is due to the almost complete
lack of rotting wood on the studied plot of this community.

The patches of the typical subassociation in the Beech Forest near
Szezecin were richest in fungi. This community predominates here, oc-
cupying habitats optimal for the development of the beech trees that
show the greatest vitality in comparison with other trees, [or example
with oak (Celinski 1962). The shrub layer is very loose. Melica uni-
florn, Festuea silvatica, Dentarvia bulbiféra and species of the Fagetalia
order play the main role in the field layer.

Myeological pbservations in the Beech Forest were carried out on six
permanent plots, on which the highest number of both terrestrial (53)
and xvlophilous (38) fungal species were found. Among them, species
characteristic of beech forests, common to most patches of this subasso-
ciation in north-western Poland, prevailed. Besides, an ample group of
ubiquitous species occurred here. Also a certain contribution of species
mostly found in oak-hornbeam forests was observed (Lisiewska 19635).
Here belong: Amanita phalloides, Inocybe asterospora, Tricholoma lasci-
vum, Lactarius pyrogalus and Russula virescens (Table 2a), Their pre-
senee s atribulable to the influence of single oaks occurring on some
plots. Bulgaria inquinans, Hymenochaete rubiginose and Leetiporus sul-
phureus fructified on sporadically occurring oak logs and also on the
ouk stumps.

The plots established in the forest district Dziczy Las near Pyrzyce
on the border of the Mysliborz Lakeland differ slightly, as regards the
habitat and floristic composition, from the patches studied in the Beech
Forest near Szezecin. Only the area is somewhat flatter and the land-
scape less diversified. The beech forests occurring here are well develop-
ed, homogeneous and floristically rich (Balcerkiewicz 1971)

Sporadic observations carried out in this region demonstrated fructi-
fication of only a small number of fungal species. but even these, suf-
ficiently characterize the beech forest community, e.g. Hydropus sub-
alpinus, Marasmius allioceus, Mycena crocata, Marasmius splachnoides,
and Mycena mucor.

Well developed patches of the typical subassociation occur also in the
forest district Gniewowo in the Kashubian Lakeland, This considerably
undulating moraine country is covercd with a fertile beech forest, in the
tree stand of which almost exclusively beeches and sporadically planted
Douglas [irs occur. There is no shrub layer, whereas the field layer con-
sists of species characteristic of the Melico-Fagetum association and of
these belonging to the Fagetalic order.

In respect to mycoflora, the three plots estublished in this commu-
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nity, did not differ in principle from the discussed paiches of the typical
subassociation of Melico-Fagetum.,

Further plots for mycosociological studies were selected in the north-
ern part of the Poznan Provinee in the forest district Kaly, where the
beech occurs on an isolated area beyond ils natural eastern range. The
beech trees overgrow low, rather undulating moraine hills. Degraded
brown earths prevail and on some sites podsolisation is observed. The
tree layer consists almost exclusively of beech with a compact canopy,
thus the forest floor is intensively shaded. Hornbeams and sycamores
peeur occasiomally. Melica uniflora and Asperule odorate are widespread
and on one plot Corydalis cave dominates.

Two-year mycological studies were performed in Katy by Endler
(1971). This beech forest has the richest mycollora. On the five plots
established in various facies, fruit bodies of 50 terrestrial fungal species,
18 — on minute plant remnants and 36 xylophilous species were record-
ed. A rather numerous group of fungi noticed on all the patches of the
typical Melico-Fagetum association in Western Pomerania was observed
here, but some of the species characteristic of the Pomeranian beech
forest, such as Mycena crocata and Hydropus subalpinus were absent,
whereas single fruit bodies of Marasmius alliaceus and Oudemansiella
radicate were found only once. However, Coprinus picaceus, rather fre-
guently recorded and abundantly occurring in the facies with Asperula
odorata as well as Stropharia squamosa and the less [requent species,
such as: Lactarius blennius, Craterellus cornucopioides, Otidea cochleata
and Clavariadelphus junceus are the locally distinguishing species here.
In autumn Mycena tintinnabulum [ructified in masses on beech stumps
all over the area.

Patches of the Melico-Fagetum typical subassociation in the south-
-western part of the Wolin Island represent a somewhat different type
of beech forest, as regards the habitat and floristic composition, These
patches cover gentle slopes of the diluvial part of the island. The beech
forest, though old and perfectly developed, has been changed conside-
rably by human management. Beech, with a slight admixture of Quer-
cus petraea, prevails in the tree stand. The compactness of the shrub
layer consisting exclusively of young beeches and is very low. On all
the patches the field layer is particularly poor. In additio to represen-
tatives of the Fagetalia order of a wide ecological extent, acidophilous
species, characteristic of mixed forests (Piotrowska 1966) also play
an important role in this layer.

The habitat conditions are reflected to some extent in the mycoflora
composition on the Wolin Island (Lisiewska 1966a). A relatively
numerous group of macromycetes recorded in beech and other deci-
duous forests of the order Fagetelia, as well as some fungal species
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found in acidophilous mixed forests on sandy soils, such as Gyroporus
eyanescens, Tricholoma ustale and Cystoderma amiantinum (Table 2a)
were observed here.

The patch of beach forest in the reservation Zamkowa Gora in the
Kashubian Lakeland belongs to the poorer communities of the typical
lowland beech forest. It is situated within the range of the ground mo-
raine of the Pomeranian stage ol the Baltic glaciation. Brown earth im-
poverished to various degrees is the main type of the soil here. Several
forest communities have been described in this reservation and among
them the Melico-Fagetum association (Matuszkiewiez 1966). Myco-
sociological research were performed on a single plot situated on the
lower part of a northward slope of the hill. The tree stand consists only
of beeches, the shrub layer is absent and the field layer exhibits species
typical of this association.

As regards the mycoflora, this patch did not differ from other beech
forest commumities, Stropharia squamosa and Lactarius vellereus were
the only terrestrial fungi fruiting relatively abundantly, whereas on
fallen beech branches — Marasmius allinceus was noted. The rare fungal
species — Strobilomyees floccopus was also found here.

The forest district Bogdaniec in the western part of the Gorzow Val-
ley, on the northern border of the Torun—Eberswald ice marginal stream
valley is the last area of studies on macromycetes of the Melico-Fagetum
typical subassociation. Observations were carried out en three plots esta-
blished in a poor grassy facies of the beech forest overgrowing slopes
of eminences with leached brown earth and a shallow humus horizon
(about 15 em) and acid soil reaction (pH 5.35.) in the zone of development
of the mycelium, The very dense tree stand consists of beech and horn-
beam. The same tree species form the weakly developed shrub layer,
In the field layer mostly Melica uniflora becomes dominant forming
compact patches (Celinski and Filipek 1956).

Terrestrial fungi were dominant on the plots studied. Among them,
representatives of the genera Russule and Lactariug were most abun-
dant, Species recorded in various beech communities were repeatedly
observed here. Moreover, fruit bodies of several macromycetes most
frequently found in oak-hornbeam forests, occurring on more fertile
and humid habitits in the neighbourhood of the beech forest studied, were
recorded in the latter. Here belong: Amanita phalloides, Lepista nuda,
Rugsule virescens. Clitocybe nebuluris. Tricholoma lascivum and others,
On the thick layer of well decomposed leaves numerous fruit bodies
were found of fungi connected with this substrate such as Collybia pe-
ronata, Clitocybe hydrogramme and C. odora. It is noteworthy, that
Marasmius alliaceus and Mycena crocata, characteristic of beech forests,
were on occasion not found here. The contribution of fungi fructifying
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on fallen branches was very slight owing to the deficit of this substrate,
Most xylophilous fungi (Table 2¢) were growing on stumps and rotten
wood.

¢) Melico-Fagetum festucetosum silvaticae

Patches of the lowland beech forest subassociation with Festuca sil-
vatica were distinguished by Celinski (1962) in the Beeth Foresi
near Szczecin. They overgrow wide areas in the terminal moraine zone,
mostly oceurring on dry, clayey or loamy slopes and eminences wilh
a higher substrate acidity (pH 4.5-5.5) and shallow humus horizon. On
many sites the soil exhibits a characler intermediate between brown and
podsol type.

As regards the flovistic composition, Melico-Fageiwmn festucetosum
silvaticae differs from the typical subassociation by the lack of many
species of eutrophic character. Festuca silvatica predominates here, and
in addition the group of acidophilous species is considerable. Beech,
with an admixture of solitary oaks, prevails in the tree stand.

Mycosociological investigations performed on three plots in various
patches of this community demonstrated the lack of many terrestrial
fungi characteristic of humid and fertile habitals with neutral or alka-
line soil reaction. On the other hand, most fungal species found in the
subassociation with Festuca silvatice occwrred also in the examined
patches of the typical subassociation, particularly on sites where Melica
uniflora predominated (Table 2a). In the groups of fungi fructifying on
leaves and wood the difference between these subassociations was slight
(Tables 2b, ¢). No fungi distinguishing this community were found. Ma-
cromycetes characteristic of beech forests, such as: Marasmius alliaceus,
Mycena crocata and Hydropus subalpinus occwrred here. Pycnoporus
cinnabarinus, developing fruit bodies on fallen beech twigs, was found
only in the subassociation discussed of all the forests studied. The plots
in the association M.-F. festucetosum silvaticae in the Beech Forest were
those richest in fungi and poovest in vaseular plants.

The patch of this subassociation studied in the reservation Zamkowa
Gora near Kartuzy was similarly ¢ich in fungi. Matuszkiewicz
(1966) classified this community to Melico-Fagetum variant with Des-
champsia flexuosa. In view of the predominance of Festucn silvatica and
both the floristic and habitat character (considerable similarity to the
Beech Forest), however, this patch was included to the Melico-Faggtum
festucetosum silvaticae subassociation (Piolrows ka)* It covers n 20°,

*  According to the recent phytosociological division of W, and A Matusz-
kiewicz (1070 the poorest lowland beech {orest communities, in the field layer
of which Festuca stlvatica predominates, and where Deschampsia flexuosa, Carex
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northward facing slope. The tree layer consists of beeches with no un-
dergrowth: in the field layer Festuce silvatica predominates and is
accompanjed by Asperula odorata, Galeobdolon lutewm, Majanthemum
bifolium, Deschempsie flexwosa, Ogxalis wacetoselln, Luzule pilosa, and
ather plants.

As regards the fungi present, the plot established in this community
with Festuce silvatica was closely similar to that community in the Beech
Forest. It also had no distinguishing species; whereas the contribution
of fungi of a wider ecological range, frequently passing in to commu-
nities of acidophilous cak-beech forests, was higher here.

d) Melico-Fagetum calamagrostietosum arundinaceae

The grussy subassociation of the lowland beech forest with predomi-
nant Calamagrostis arundinacea was deseribed from the Elblag upland
and the western part of Olsztyn Province (Tokarz 1961, 1971).

Myecological observations in this subassociation were performed in
the forest district BoZepole in Gdansk Province. Small patches of this
subassociation cover a slightly undulating moraine area. Podsolised sandy
soils of the brown earth type. with an acid reaction (pH 4.0-5.0) predo-
minate here. Jelinowski (1969) investigated this community from
the phytosociological standpoint. The tree layer consisis entirely of
beeches, with up to 95 per cenl compaciness of the canopy. The same
tree forms the loose shrub laver as well. Calamagrostie arundinucea,
Oxalis acetoselle and Majonthemum bifolium dominate in the field layer
overgrowing about 40 per cent of the area. Luzula pilosa, Carex piluli-
fera and Deschampsia flexuosa are less frequent here. A mosé layer
oteurs on some site.

The dry habitat of the Melico-Fagetum calamagrostietosum arundi-
naceae¢ did not provide favorable conditions for fructification of terre-
strial madromyeetes. Usually fungal species were recorded only once
and in low numbers. Fungi common in beech forests, such as Bolefus
erythropus, Russula mairei, Lacterius blennius and several species of
a wider ecological range were fruiting somewhat more abundantly,
Many of the species occurring in patches of the typical subassociation
and some observed in the Melico-Fagetum festucetosum silvaticae were
absent here. Three species of terrestrial fungi were recorded exclusively
from the subassociation with Calamagrostis arundinacea, in view, how-
ever, of their single appearance they cannot be assumed to be diag-
nostic for this community.

pilultfera, Dicranella heteromalla and Ditronuwm scoparicm wave distinguishing spe-
clés, are classified 1o the subassociation Melico-Fagetum deschampsietasun,
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The group of macromycetes developing [ruit bodies on fallen leaves
was more frequently represented owing to the presence of slightly de-
composed leaf litter. Doesyscyphus virgineus in spring and Phacomaras-
mius carpophilus in the course of summer fructified abundantly on the
beechmasts. Collybia peronata was observed several times on leaves,
whereas Mycena mucor and Clitoeybe hydrogramma oceurred in masses
on the same substratum in autumn. Only 5 species (among them species
characteristic of beech forests) were found on fallen beech branches.
Most xylophilous fungi grew on rotten beech stumps (Table 2¢).

3. Communities of acidophilous cak-beech forests

In order to obtain a complete picture of the macromyeete flora of
various forest communities of north-western Poland in which beech
plays an important role, acidophilous oak-beech forests, rather common
in Western Pomerania, were also taken into consideration.

The systematic position of these communities is not yet completely
decided. This particularly concerns patches poor in vascular plants, in
which mosses play the most important vole, These forests are classified
mainly to the Fago-Quercetum association, which belongs to the class
Quercetea robori-petracae Br-Bl. et R.Tx. 1943 comprising diciduous
forests of eastern Europe (Celinski 1962: Piotrowska 1966 and
others). According to the opinion of W. and A Matuszkiewicz
(1970) the patches of poor, acidophilous beech forest communities should
be classified to the Trientali-Fagetum association Tx. 1960 belonging to
the Luzulo-Fagion suballiance within the eclase Querco-Fugeten Br.-BlL
et Viieg. 1937,

In view of the differing views of phytosociologists on the systematics
of the communities discussed, they are in the present work referred to
as acidophilous cak-beech forests and within them the grass form with
predominating vascular flora (mainly grasses) and the moss [orm were
distinguished.

A well developed mixed forest community, with a relatively rich
herb layer, oceurs in the Wolin Island National Park. This community,
described as Fago-Quercetum (Piotrowska 1966; Piotrowska,
Zukowski 1967), is associated exclusively with the diluvial part of
Waolin Island and mostly occurs on gentle slopes and plateaux of the
terminal moraine. It covers acid (pH 5.0-5.5) brown soils with 2-3 em
thick layver of undecomposed raw humus above the humus horizon. Bee-
ches prevail in the tree layer, but these is a slight admixture of sessile
ouks and pines. Naturally seeded beeches and, on some sites, sessile oaks
form the rather loose shrub layer. The field layer consists of about 45
vascular plant species, among which Calamagrostis arundinacea, and on
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some sites Majanthemum bifolium and Owxalis ocetosella predominale.
The following species ave diagnostic here: Lonicera periclymenum, La-
thyrus montanus and Viola riviniana. Moreover. species of the order Fa-
getalia sporadically occur. Mostly the moss laver is weakly developed.

Mycosociological research performed on 10 permanent plots in va-
rious parts of the Wolin Island National Park (Lisiewska 1966a) de-
monstrated a great number of macromycetes in this community — 66
species of terrestrial fungi (Table 3a).

Only 7 fungal species were collected on fallen leaves and minute
plant remnants.

Of the xvlophylous fungi, Marasmius alliaceus exhibited a very low
eontribution (found twice), whereas Mycena crocata and other beech
forest fungi were not found at all. The group of fungi growing on rotten
stumps was more numerous and species connected with beech wood pre-
vailed here (Table 3b).

Beside the patches of acidophilous, ocak-beech forest, exhibiting a
field layer with dominating vascular plants, a mossy form of this com-
munity was distinguished in the Wolin Island National Park as the su-
bassoclation Fago-Quercetum dicranetosum. According to W. and A. M a-
luszkiewicz (1970) as well as to the most recent opinion of Pio-
trowska, the patches of this forest should be classified to the Trientali-
-Fagefum association.

This communily. as compared with the former one, occupies a rela-
tively small area; it covers steep. northern and north-western slopes of
a terminal moraine. Gusty, westerly winds. frequent on Wolin Island
remove the litter from the slopes. The soil is compact, sandy, distinctly
podsolised (pH 4.0-4.5). The tree layer consists almost entirely of the
dominant beech, but occasionally oaks and pines occur. The shrub layer
also consisting of beeches is very scarce. The flovistic composition of the
field layer is very poor and only Deschampsia flexuwosa, Vaccinium myr-
tillus and Luzula pilosa covering 10 per cent of the area surface need
be mentioned. In contrast the moss layer is perfectly developed and co-
vers 80 per cent of the area.

The contribution of macromycetes to the patches of the mossy beech
forest was far lower than that fo the former community. Fungi forming
the synusia in the rich moss layer, such as Gerronema fibula, Galerina
hypnorum, G. mniophila, ele. are noteworthy here. Species distinguish-
ing the mossy form from other beech forest communities were observed.
Here belongs Cordyceps ophioglossoides, numerous stromae of which
grew on rather abundantly fructifying Elaphomyces granulatus. Other
terrestrial fungi mostly belong to components of deciduous forests of
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Amanita gemaata ! E L EY . [ : .
Lycopardon parlatum 5{‘!'&1 1;5" . . & a &
Eycens pura 510" H«E" . . . . .
Clitocybe infundibuliforsis 33t 1! . : ; > :
Fusmula albonigre 22! wnt / ; : 2 ;
Tylepilus Falleus it ! 2 ; 3 : :
Huillcs variegatun 1!‘11 'hnf“l'I " a . .
Rhodophyllus cetratus 1.{11 1,.*“‘I'| . 2 " - .
Asapita fulva 816 . . ; . > .
lagtarius vallergus 4151 - - - . . .
Hrgrophorus ehurnous 5;’&1"2 — . - . » .
Helvella erispa 2‘!}“ . a B . - .




Macromycetes of beech [oresis

35

2

Otiden leporina
Clitesybe nebuleris
Cortiparius bholarls
Zelespdermn auruntlim
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Cortinarion bovinua
inocyhe wnbrine
Cagtharellus tubscformls
Fusgula vesca

Hussuls rigricans
Lordyeeps ophloglomsoides
Eaphoryess granulatus
Corronems Tibuln
Galarins mniophilo
Dermocybe cinnascBon
Ceatharellus cingreus
Cortinarius flexipes
Fhellus {mpudicus
Tricholoma ustpie

Icooybe napipas
Cortinarius glandicoler
Clavolins srista%a
Fusgula violacoea
Clevuling ‘olndren
Luctarius pallidug
Omphaline arlcatorum
Elaphosyces enthracinuns
Galarios vittaaformis
Fhedophyllus juncinus
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the order Fagetalia, and some species are connected with the pine, which
occurred in the neighbourhood of the area studied. Owing to the deficit
of litter and rotten wood, the number of fungal species developing on
these substrates was relatively low (Table 3b), No fruit bodes of fungi
characteristic of fertile beech forests were found.

A similar community in the Beech Forest near Szezecin was distin-
guished by Celinski (1962, 1965) as Fago-Quercetum variant with
Mnium hornum. It also occupies steep western and south-western slopes
in the zone of the terminal moraine. The soil has a compact structure
and shows distinet podsolisation. Acidophilous mosses form a thick car-
pet in this acid habitat. The floristic composition of this community in
the Beech Forest is far more rich in speties, particularly photophilous
ones, than that of Wolin Island. The contribution of Quercus robur is
relatively high here,

As regards the mycoflora, the plot established in the mossy patch of

Table b
Hactosyeeied recorded in acldophilous cak-beech foreats

Farm ‘?“‘f“ with monanp
Wol. Wel. Tugz- |Pusg- | Qard- | Lam-
ooaiity Fark Park 1Y £ia ra kown Eazy
Nar, M! Dkown | Daril, [
Fuzber of plots 10 2 1 1 q 1 1
Humber of cbaervation
oa the plote e 50 10 3 -4 3 7 =0
B
Husher of specias Y ’ - 3 = 2 5
4 245 12 7 13 i3 7
L 2 3 » = & ? &

B, Fungi on falles lsaves apd fraits

Dasyecyphils Viseineus a/167 a2 | apd | apE o | 2’ | ar?
Collytis peronats wre e [ |t Lt | ant | aat ]
Lycens EucoT Mz et . 1ne - .

Uytenn anpguinolents a2 . 1730 |t . 11*
tpeens stylobates 214 ass’ i . . i .
Collybis eenfluens = R . . ’ . .
Eycenm pellanthins a0 . . - = L .
Rhadophyllus sammoo pus = 1.!"|'t - . r .
duriscaliivs vulgare . 1!‘1'1' B . . . .
Uarmaglue androsazsisz - "ﬂ.l"z % 'Fﬂl' ¥ .
Marmamiis splasbhnoidei . N . 'u"'lJ:I . . .
Fharozarsunius carpophilus - . H ‘1..|P‘I‘i " . .
Collybim butyracea var. aness 3 H . - 1:‘11 a m
Tallybla butyrage . . ‘ E ! i

¥ar. butysacea




Macromyeeles of beech forests a5
1 I | 3 | =« 5 | & 7 2
0. Xylephilous fungl

al on fallen twigs and branchon
Myoena ¥Atilis az4! 1) = 2 ) | i
Srucibulus laeve ! 1!‘11 | . H 1,{':'1 "lf11 i
Eyatmin striutis 11" ; <« |t ; . 371"
Vemismius allisceus var.allincgon 142! " Tl - . . .
Marapmius rotuls &:"Hﬁhﬂ . " . » .
Tluteus cinures=-fuspes ‘14’11 H > . 2 M
Mycana aeliulu 11“1 " - . - . I
Zolyparin vardiud vip.puseslariue Ih 11‘11 . . - ! .
Tromella seoenterica 1{11 1.#'21 - % . .
FharoparasEiun arimncous . 1{11 o = - -, '
Yycena rerida 3 5 i 1" : 1" .
frevldotus variabilis i 7 A ; : . 4
v/ on etumpe and loge .
Hypholoma Taseiculure L Gl 9 IEVE et I N Vi & ;
Tylusphaers hypoxylen W 3 T sl Tl B o T 5 ;
Atmillariella mellee 3/8° . | amE . 1t | asE .
Phiteus cervinus ms. Lasge as' |t | [apl | ] : i
fiypholoms ublaterdtius 2/5° . . 1% | a2t . :
Oudessnatnlla platyphylla 2! 117 : i . .
Ustuline deusts’ 2 110 . 12° . .
Trasmoten vorolcolor 1)1? . s "-‘.".IE “-J'Ie - .
Fushneromyoes sutabllis 12 120 . 12 . : {
Rycenn galericulats 122 : : . | ! g
Coryns oarcoldes E.r"lif - . . 5 . .
Calocara vistosa 2/ . . . . . .
Wyomnn inclinato ‘I}'Ez' . . . . . &
Tricholemopals rutilens 12 - . . . .
Fazilius stretopentoaus "F.n"'!1 . - P N - -
Mycans slonlina : : . | an? ; .
Funellus styptieus : ; R T . .
Sjerkandera afusta . . ¥ at | = . .
Paathyrelln Rydrophils . . ; : 'uf 4 4
Ganoderma upplannbun . - - . 142 %y .
Bulgeria inquinane : 5 a ; ; Fal .
follybia succines ; . i . . i it
s/ on tmunke and roote
By T e 7.r A VUl VLR [EVI RN VAL o | o
Sparaanis arispa W . . . . - .
Collybia fusipes . 1;‘11 - . ' a .
Oudemansiells mucida . . . - oo 5
fuolicta squarcoon . 5 H i . “ 12=

this acidophilous community in the Beech Forest differs slightly [rom
that in the mossy patch on Wolin Island. It is only somewhat richer in
fungal species characteristic of deciduous forests, such as Lacterius pi-
peratus, L. pullidus, Russula densifolin, Clavulina cristata and C. cinerea,
which were not found is the similar community on Wolin Island, On the
other hand, it exhibits the same group of species distinguishing all the

mossy communities of acidophilous oak-beech forests.

Other plots in the mossy communities of the oak-beech forest, classi-
fied to the Trientali-Fagetum association, had both similar floristic and
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habitat conditions, reflected in the macromycete flora. These plots were
established in the Slovinian National Park near Gardna, in Gdansk Pro-
vinee — in the DarzZlubsk Forest, in the Kashubian Lakeland —in the
Zamkowa Goéra reservation and in the northern part of Poznan Pro-
vince — in the forest district Katy (Tables 3a, b).

MYCOFLORA OF BEECH FORESTS OF OTHER AREAS WITHIN THE
GEOGRAPHICAL DISTRIBUTION OF FAGUS IN EUROPE

Myeological studies on fungi of beech forests in ventral Europe were
carried out by a number of authors, but relatively few works report
results of observations obtained using mycosociological methods. Publi-
cations of a floristic character include lists of fungal species found in
beech, oak-beech or [fir-beech forest communities in various countries
within the range of beech in Europe and provide valuable comparative
material, under condition that the forest communities examined are de=-
termined from the phytosociological standpoint. All the available mycolo-
gical works of this character were used in the present chapler.

1. Fungi of beech and beech-ouk forests in the
northern part of the Fagus area

The mycoflora of beech forests of north-western Poland, as regards
its specific composition, is most similar to that of beech forests in Den-
mark.

Forests occupy only a small area in Denmark. almost half of them
are deciduos, mainly beech. forests. With the exception of Jutland, where
the climatic and edaphic conditions hinder the development of beech,
and some islands in the Baltic lying beyond the range of this tree spe-
cles, beech forests are distributed all over the country. The best pre-
served beech forest stands occur in the southern parts of the islands
and in south-eastern Jutland (Ostenfeld 1032).

Fertile beech forests, which may be classified to the Melico-Fagetum
association, oceur on somewhat dried brown soeils with the pH value
about B, on sites protected against winds. On the other hand, acidophi-
lous beech forests with a high contribution of mosses have developed
along the coasts. on low slopes exposed to the strong activity of winds,
The latter forests ave found on dried, compact, sandy soils with a raw
humus layer of pH about 4.

Mycological studies were performed in the Melico-Fagetum associa-
tion on 10 plots, of 400 sq m each, established in the south-eastern part
of Fyn Island and on Zealand Island in the environs of Sord and Kdge
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as well as on 2 plots chosen in the mossy, acidophilous beech forest on
the Fyn Island (Lange, Lisiewska 1969).

In the Melico-Fagetum association the tree stand consists almost en-
tirely of beech, whereas the extremely scarce shrub layer is formed
chiefly by beech with a sycamore admixture. In the field layer, on some
sites Melica uniflora or Asperule odoreta are dominants, and Mercurialis
perennis, Anemone nemorosa, Viole stlvestris, Oxalis acetosella and
other species are less abundant.

In the patches of this association was observed the highest number
of macromycetes found also on plots of Melico-Fagetum in north-western
Poland — 76 per eent of species common (Table 5). Analysis of terre-
strial fungi of both areas compared demonstrate a relatively numerous
group of fungi found in all the patches of fertile beech forest on Po-
merania and in Denmark. Psathyrella gracilis, Coprinus silvaticus, C. pi-
caceus, Helvella erispa, Stropharia squamose, Russula solaris, R. grisea
var. xanthochlora, R. veternose and other species (Table 4a, Nos. 18,
17) belong to this group. The group of fungi developing fruit bodies on
fallen leaves and [ruits generally possess a wider ecological range, there-
fore no species occurring exclusively on both areas compared were ob-
served here (Table 4b, Nes. 16, 17). On the other hand, of those fungl
fruiting on fallen twigs and branches, two note worthy species were
observed mainly in the northern beech forests wilthin the distributional
range of beech in Europe. The [irst — Hydropus subalpinus was found
on fallen beech twigs in the Melico-Fagetum association both in Den-
mark and in Western Pomerania, whereas in areas further south it was
reported only recently by Salata (1972) from beech forests of Centiral
Roztoeze (south-eastern Poland) and by Smarda (1969) from south-
-western Moravia, Polyporus forquignoni is the second rare species ob-
served by the present author in several patches of Melico-Fagetum in
Denmark and in beech forests of Riigen Island and Darss Peninsula
(unpublished data). In Poland, it was hitherto unknown (Domanski,
Orlos, Skirgiello 1967 * Most of the common species are macro-
myeetes found in beech forests and related associations of the order Fo-
getalin in various Enropean countries.

The acidophilous forest, probably belonging to the Trientali-Fagetum
assogiation, was the next beech forest association compared in Denmark.
The tree stand is formed of beeches with a characteristic habit. They are
relatively low, strongly ramified, with thick, fantastically twisted trunks.
The shrub layer is entirely absent. The verv poor [ield laver consists

* The author, together with dre hab, H Kreisel lound two specimenz ol
Polygporys- forguignont In Melico-Fagetum  cephalantheretosum  rubrae on Wolih
Islorid {n June 1972 and then in October this year
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mainly of rare tufts of Deschampsia flexuosa and Poa nemoralis. Mnium
hornum predominates in the compact moss layer, Terrestrial fungi played
the main role in this community, in which the litter was blown away
by winds and rotten wood occurred only on some sites, Besides bry-
ophilous species, such as Galerine hypnorum, Gerronema fibula and G.
setipes, fungi from habitats with an acid reaction, e.g. Russula vesca,
R. mairei, R. alutacea, Boletus erythropus, B. appendiculatus, B. calopus,
Tricholoma ustale and Cantharallus cibarius (in masses) were also found
fruiting abundantly. Most of the species quoted also characterized the
acidophilous oak-beech forests in Western Pomerania.

The work of Jahn, Nespiak and Taxen (1967) concerning the
contribution of macromycetes to the beech forests of Wesergebirge pro-
vides interesting comparative material. These authors carvied out studies
over several years;, applying phytosociological methods. on 20 permenent
plots established in the following associations: Carici-Fagetum, Melico-
~Fagetum and Luzulo-Fagetum.

Patches of the association Carici-Fagetum (suballiance Cephalanthe-
ro-Fagion) occur on steep, southern slopes of hills reaching the altitude
of 300 m a.s.). In Wesergebirge this association is confined to intensively
insolated sites on calcareous substrate, It includes many thermophilous
vascular plants such as: Sorbus torminalis, Daphne mezereum, Campanule
persicifolia, Carex digitata, Brachypodium silvaticum and several orchid
species. The number of macromyceles found in this association is twice
as large as that of higher plants. Of 89 fungal species found, the 39 spe-
cies connected exclusively or almost exelusively with caleareous soils
and soils rich in nutrient components are noteworthy. These are ther-
mophilous fungi recorded in southern and central Europe. Boletus sata-
nas, further to the north noted on Riigen Island in a beech forest on the
chalk cliff (Kreisel 1960) and on Usedom Island on a similar substra-
tum (Stier 1931, 1933, 1939). was the most important species and the
authors accepted it as locally diagnostic for the Carici-Fagetum in We-
sergebirge. In Poland this species has not been observed for many yvears
(Skirgiello 1960). Tricholoma pardinum, Cortinarius cotoneus, Alba-
trellus cristatus, Ramarie aurea, Russule olivaces and R. maculate are
also calcicole species, Some of them were found in the orchid beech
forest subassociation observed on Wolin Island and were also observed
on calcareous substratum in beech forests in south-eastern Poland, Au-
stria and Yugoslavia. Only a few fungal species fructifying on fallen
leaves and a single xylophilous species — Oudemansiella redicata, were
observed in the Carici-Fagetum association,

Melico-Fagetum, divided into several subassociations, is the most
wide spread beech forest community in Wesergebirge. The fungal spe-
cies found in the subassociations M.-F. alietosum and M.-F. typicum are



TARKEE &3

ECOLOGICAL FANGE OF MORF IMPORTANT BEECH FORESTS MAUROMYCETES

ATHUGT RO O THE DRDUND

LOWLEAND TORES ; ) UPLAND ___!_ t_n_.!-..._.. .n-..m.n.nu

.. .... .
_ AT || TR A i -.hﬁ.w E iy vt
m|&im Gk o L I 1o POV - - IL WD | M) it
o & of MG iz wilH sl ¢ _z.w_u.__.i vkttt (9] TR
‘m d.afti.. T __F.:r hesw | _ tn: ... I :ﬂ.ﬁ . (raaf
s PP 4 sz

* :].l.. ] 3 I
PeeRLTEs ] e a__...__...c.?: [T Tl Bl ™8 o !n!._._‘-_:.!ﬁ“uh,.

LA O T U T

W
MRRED |~

NEUMETE T WRETE

P e
" G e e [t R Mt AR St
.____.rrtd..r.:ﬂﬂnn-iaﬂ d o o | | ..-Hn_ft,u.

ﬂu.l.m.ﬂm__.rln|i. ..:-.. ...._ | ] 1 _. Ll | B 1 -_ I {108 1]
PR TLS SATANAT 4 _

velm|a vl "k [ NEILE
(ARl K| B ki i il
e N A i ntz.___s_i".:
1 B vt i et B hod s o B i et L
e S F e ey

_ _ ‘
- 1 1
1 |
i | | i L]

|
]
L ] 1)
"

)
=
:
=
-
-
4 - =

e o
=50, 4
%

b=

TERCLAL (L PR LN
ALEATRELLUS CRISIAT L
AR Ali8A
NOCYRE ACHIGNOT | +
TS DLPACEA {

Eeeetan

g _
:

— -

- = =

[ e e |
-
-

Sy

L

e ST
:

Sy

- [
e

- ]

= = .
- |jmm R
e
I ]
- .=
e e b

] o, ol [

HUFEd AN ]

- == .!-u-—-—--—t'-.

- - - - - =

— —
] -
e —
. -

—

—_

=
-

-
-

-




GUE slofulofolelefelalule] o] faluafalu]w|ala]n
I [ HURY | i i\ I C{mim|c |l

S pwjapn] (e fmmie (b MR
i plajm| ||l n Vor(afmlu A
IR ] -__.._;._-T ' el mimle
4 [ Wiat 1l AESL I g1

i L vl 10N il I
plite 5 blvl o m _,. iele
| i (m MT__ (1] |3 Wnie
Bl il _ (SR LIl Lln
$1uli b i &) jhiRieiwiaiE| | il i
I ] i (g1 (0] u] _ ..___-..
Vi | v| [v|® i (R
b afajajmi fuiel juimieie] o Cimim e
gl tliim [RE ST ES M plplial o L.}

, |

i
i
i
il |

R JR—
'-.Ilﬂh;
=aEE




_ (T [® T T ISR E FTATR T N[T 7] 2] | Sil11S YNTIAN |
_ Nlujale || _- BLB NI DA B %N N AR L & ____:__n N | E—.Ew__.___uw_ﬁ-,nd_
i l | NE & By fmfE| (Epmfr|u } | __ mjin]i _ SLTTALS INTIRY
| | frlz| [#fef [efofo] el ofm{n} | wla al [alwfi iy omnpsoviaing g
| N2 [ _!___ i i _____.-u__ | WOV TG SINNYIYR |
wirizl (o T_ plufel| [ miris(mjaln YO0 FA LT
I b i | 3|t mit 31 W) I  ENRYIEOMIAH A0 |
2 ! | | K [ [ SR e 2 .. IR FRA0NT |
| SENEREE & “ _ | | | i l SYWIDISHN SN
f niwlie|e]t i _ il |elele SNV THAYT YNIAR |
blap [ 1|} | J V1NV VTVITOTAX
| | lel [ | 1 | VIIDANAOISTIS VIFATIOD |
! | 4 - P! | . RE | | WIRDLION YNDAN
: TiT afs710] | [T T imiLpey | | |} LR . VNIHINVITI] YNIRN
Ale N N sy alul [t ml |r|e]| |# SNINISNH OVEATEASY]
z|+ ([ _-_______ N || ST SIS WO I
I )} L | | 111 | KoY WWTAN
__ BUBUBLLE i Tim|m| I | | WO VNI
I (MR 11 _ I [ IR TS Wia¥ani
_ I |1 £ { i SMVIIOTY STV
N N i1 |1 I K FRNOMIYES SYUWSHVN
O (46 9% 25| %% | OF | V6| % | 5% | % [oF |2 |0t |2z |oa| sz |va | fe ||| oe (@ jor|a|m o |mln|a|njorle[0lzlols v I WI0WON JALLNIIINDD
b lee v | [ 9|5 |ar|e foos|os [psefoos| o faa [ o5 [ovlos [or | o ToeJor | [re| @ [0 2| o foe lo2 fonifost|one [onfon fziaf or o | o | Lo im0 o i a0t
sftlwelelalsnls]afe]e]afmlulele|clalr|i|s|o]o|at]sfe]ec]s]siviola|e]oleio]lr|z|n F107d 20 HIGWNN
i gt e by il I e 3 10 0 i R R et R B i R Bl o R R
: .. _ “ T
v 2l ensaows SEE}H__ pmiaows B [t wnaues q:tlra_._ _ __Ef}iﬁﬁmﬁ bl e e
| O .Ei-...!...uﬁi olaviNg 2153803 ‘1330 | T : ] e w30
O SDTHABaEY WALISYI - DaiTIw J—: =L T P AR R
S153404 NIVINNDOW ONV ONV 74N S1SIHO04 ANVIMDA

SLINNS ONY SIAVI1 NI1TVA NO 31009 LINY4 '8
3LIIAW0HIVW SISTH04 HIFIF INVLIHOAWI THOW 40 3IINVY 1vIID010)3

4% 1l149vl



-

Eﬂ--;

== =—u
[Etf-i-_l

LR T -l .:..J.I. ™

ALY

min

B

1
+
i

kit nm
i I in

e B4 L K=

- T T
bt — S |

_
BENE
|

1
_

=2
e
=
s
=
O = -

===E
2 -2

£

N
—
= =

= =E =
£ B "

= e = S

= B B

EpE—

-

L ]
-

m
IR N R

o -

||

| |4
+r

T ETETTER TR |
PRI VW TN INLZA R
FTIMIGEAI RS TSN YRR
STENCHYE DAND
B e T ]
Pl RIS N ITRIET TAX
WEHHTIN TSIV T NN
WTIHNGIENT ML
WINSATEIS YNFIVNSWNGD
SR
WA SOV S HONDN
SRIGTIVEDD WenE
FLERTT NI
P AT
il TR T 1
SVININERT SR N
T CONY SIS N [
SN VRIZAN
YN ZINTET TN I
PR o5
SN TR N
"V SR S Mt T
Y2 2T AN S
INTHVRYNNGD SOOI
PONFT 55 PSS
WA ERTT TV SNSYNVR
VIVIRHD ¥N AN
;v
WV TNV STRALY VA
INONSHTTNO ST ATOE
SR ENG DAl
FTaNvVEe
ANV STIRL NIV O [

" e L

w

#@iajwinlaloniulu

&% | 1" jav L8
& | or | g2 oot og |est00r | m

!—.
nL J.”.
ulslefc|> |2 |m

L.

vl
_*ﬂ.-

0% Emi_,_ J.. @ q_.

w._.i.._ﬁ u _
]

n| &

-._._il—.I_
ﬂ!ﬂﬁ_
3 _... L n. - ? ._. ﬂ.

] n___: B ﬂ__ o AT

<5 =~

V[ vle]als .
O

iﬁﬂ_ﬂ.ﬂn

L]
gt ey

!-_.._ J i h.__..—

e
T n. =1 AR
_
_.a.q!

L R
‘rnem

SIe3d0d z_qhz_._u:__ RV UMY TN

o |
et ____..____.f-..._
N

o[

B
Fim
IR
| SNoTiHE0a Y

-...ﬂ.._..u_
- _#:_L .__._.._u_...: rr_u._.__

i ______:tu._u E_._ LY _

mpnuzﬂ_

u._._.._En._.____._._ _.m
(ol T i ™ BN

x|
3\ E_:Eu.:
W | ¥ | o

l _rer__..E. (o kil
1

= H:_...-.....E
i

N La e Lhi ] _ T3 Ot _
i} z _-_:__u.___a_ ;]

+h_u_n”+ £
+ + -

|
_ 7—.
ﬂ..—__
i

o | e
T

s | Dunivagr=o0 § i il

-.ﬂ..:.! u.:_.?u_:._._E
Ealiie Bl w0

FIDW AN BINWN

(armowida]
AT -

LY

uuuﬁ

Na)rra @

i VRO Al

| B

GO0OM NO SHG0Y LINE4"D

SILIIAWOHIVW SISINOS HDIIY INVIHOJWI J¥OW 40 38NVY WI901003

e 3NVl



+*

=
_II_ bl

+*

-
-
-
=
=
g
-
-
Le)
A
=
!
=
=
L
:_
:..-
-
A
E_J
=
i
- =l
j
e
§

= =l =
-
-

= ey - o
-

| . _ Ll VITIARAY VIOITORd

-

-

—
- —_— -
—_— -

-
ey

— - . e
-
Ll

- = aE

el

= - o
-
-

-
o -
o - -
= o _t—--
WE —-==Em@
— == |-
cl =

—l o = e -
—

WTHINGSNT MTLTH LR
_ WEHEARI] MR
SrEr N
IR SYVHPNTEY STHONDAE
| | UNNOTIFEDD Wi
H l | ! ! VIS T WRIWET
I I 4 FH N Sk ¥
VOOERID D11 INVUL
! FONENGIT SR
L | . ST RV WIS NG [
{ i ST RN
VAN RN TS e i
YHLIOY SOy we
Y

|
_. 7 ” _ 7 I VMLIN 18 TV PENE WD
_ _

——— i —

-
- P T T

=
W = - ] | b = -

rE— = = [ == .
-
e

- = = B

(2]
_—
-

A A S WA T
_ . W YA S

i [ ] . i 1 . SINMYRTAND SIOONI
| i IONYT 55 SIS

_ | 7 A% SOTYITIV SUNSYAYN

= = e s
=
- - = o

-

‘ i VIO ¥NTIAN

.-
T
=
=
=

_ vl SIAVITIY
7 | _ VA SVITIV SYRREY YN

T TN £ AV AT

| |

SNLITVUNS SM0MEA
STINVEH
TNV S5 T NIVIVE NOTE

oas nr..—#.l_.,n,ﬂ.ﬂ_!.”:_us__: AMICImME £hiszicaing HitialEipim Sl nlu|uls|ale]z s sislelelt & Py BaLLFO TR0
P Lt L 2l k 3 ikl eyAl ]




Muacromyortes of heech forests 41

summarized for comparative purposes in Table 4 (Nos. 14, 18). Apart
from the Cuerici-Fagetum association, the paitches of Melico-Fagetum
having a dense (particularly when Allium ursinum predominates) Tield
layer, were very poor in terrestrial fungi and no distinguishing species
for these subassociutions have been selected (Table 4a, Nos, 14, 18). On
the other hand, fungi fructifying on fallen leaves and wood were more
numerous. However, these species have a wider ecological distribution
(Tables 4b, c: Nos. 14, 18). The number of species common for the Meli-
co-Fagetum in Pomerania and in Wesergebirge is relatively high and
amounts to 70 per cent.

The community of the acidophilous beech [fovest — Luzulo-Fagetum
occurs on less fertile, and more acid substratum (Jahn, Nespiak,
Tixen 1967). These authors distinguished several subassociations. For
comparative purposes, these subassociations are classified into two gro-
ups: Luzulo-Fagetuin festucetosum altissimae, Luzulo-Fagetum carice-
fosum and Luzulo-Fagetum dryopteridetosum belong to the first group,
in which herbaceous planis, mainly grasses. predominate. Luzulo-Fage-
tum leucobryetosum and Luzulo-Fagetum typicum belong to the second
group having a well developed moss layer. Mycosociological records of
these communities are compared in Table 4 (Nos. 21, 23) with the records
from acidophilous oak-beech forests of north-western Poland and Den-
mark, since, as regards the mycoflora, the acidophilous beech forests of
Wesengebirge are more similar to these communities than to the Luzulo-
-Fagetum associalion from mountains and uplands of southern Poland
and Yugoslavia, The grassy form of the association discussed in Wesen-
gebirge was poor in fungi and only Russule ochroleuce was more {re-
quent and may be assumed to be the loeally diagnostic species (JTahn,
Nespiak Tuxen 1967). On the other hantd, the mossy patches be-
long to the richest in respect to mycoflora (153 macromycetes species)
and the ratio of fungal species to vascular plant species is T:1, Acidophi-
lous species constilute the most abundant group of fungi and the aut-
hors accepted them as locally diagnostic. Most of these species are com-
ponents of the group of species distinguishing the adidophilous beech
and oak-beech forests of the northern range of beech in Europe. Calci-
cole fungi were also observed occasionally in Wesergebirge, e.g. Russula
olivacea, Ramaria aurea, Inocybe petiginosn (Table 4a, No, 23), They
ippeared on sites whese running rain-water carried calcium from the
sordering Carci-Fagetum patches situated above the Luzulo-Fagetum
issociation.

Sporadic, but interesting myeclogical notes were made by Nespiak
1966) from the Carici-Fagetum and the Melico-Fagetum association of
he Harz Mts. (environ of Osterrode), These associations of the beech
‘orest accur on gvosum rich substrate. which orovides snecifie condi-
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tions for the development of the mycoflora. Thermophilous species, con-
nected with habitats of alkaline reaction, such as Cortinarius cotoneus
and Boletus luridus, and a number of species frequent in fertile beech
forest of the northern part of the distribution of Fagus, such as Hydro-
pus Subalpinug (Mycena subalpina) as well as several fungal species
rarve in Europe were found here.

The beech forests on Rigen Island exhibit a high percentage (71 per
cent) of fungal species in common with the Pomeranian beech forest.
On Riigen Island they occur on the top part of the cliff, mainly on
chalk substrate and because of this, thermophilous and caleiphilous spe-
cies prevail. Kreisel (1957b) carried out observations over several
vears on the macromycete flora of this area. Unfortunately, the results
of these studies could not be utilized for comparative purposes in Table 4,
since Kreisel did not establish permanent plots and gave no phyto-
sociological classification of the forests investigated. The list of fungi
includes many species characteristic of fertile lowland beech forests,
such as Clavariadelphus pistillaris, Boletus erythropus, B. luridus, B.
appendiculatus, Coprinus piceceus, Marasmius alliaceus, Mycena crocata,
Oudemansiella mucida and several ecalciphilous species of the genus
Russula, such as: R. maculata, R. aurata and R. olivacea observed also
in the patch of ovrchid beech forest on Wolin Island,

The same author described also the mycoflora of acidophilous beech-
-oik forests, probably belonging to the Fago-Quercetum associalion,
oceurring on Darss Peninsula (Krelsel 1957a). Beside Fagus sylvatica,
the tree layer of this association consists of Quercus robur, Betula pu-
bescens, Sorbus aucuparia and single Acer pseudoplatanus. The shrub
laver consists of IHex aquifolium, Crataegus monogyna and Lonicera pe-
riclymenum, whereas Convallarvia maialis, Pteridium aguilinam, Luzula
pilosa, Oxalis acetogelln and Asperula odorata dominate in the field
layer. This community possessed 61 per cent of fungal species in com-
mon with the Melico-Fagetum association in north-western Poland., Most
of these species occur not only in beech forests, but also in related forest
associations, Of fungi characteristic of beech forests only the following
mav be quoted: Marasmius alliacens, Coprinus picaceus, Stropharia
squamosa and Oudemansiella mucida. The community discussed shows
a myeoflora most similar to that of Fogo-Quercetum in Wolin Island Na-
tional Park (Table 3).

Neuho [ (1956) mentions the following fungal species as commonly
oveurring in beech forests of northern Germany: Oudemansiella mucida,
Collybia fuscopurpurea, Mycena pelianthina, M. fagetorum, Dermocybe
cinnabarina, Cortinarius cotoneus, Russula [fellea, R. solarig, R. olivacea,



Macromycetes ol beech f[oresis <43

Clavariadelphus pistillaris, Lacterius blennius, L. pallidus and L. sub-
duleis. These species were also found in the Pomeranian beech forests
studied.

2. Fungi in beech forests of Polish mountains and uplands

In Poland the beech forests reach their eastern distributional limit
(Fig. 1). Beside the north-western districls, in which fertile and aeido-
philous lowland beech forests oceur, natural beech forests dominate parti-
cularly in the southern and south-eastern upland and mountainous part
of Poland.

The best developed fertile mountain beech forests oceur in the lower
montane zone of the Carpathians and Sudetes as well as in the sub-
montane zone and on the belt of uplands beyond the zone of the Cen-
tral-Polish glaciation. As compared with lowland beech forests, they are
geographically maore differentiated and form numerous regional types
and altitudinal strata, Moreover, they have a wider differentiation of
habitats as well as a richer and more stable composition of characteristic
and distinguishing species (W. and A. Matuszkiewicz 1970). The
fertile mountain beech forests in Poland are divided into two regional
associations: Dentario glandulosae-Fagetum and Dentario enneaphylli-
dis-Fagetum, which belong to the Eu-Fagion suballiance similary as the
fertile lowland beech forest association.

The association of the Carpathian fertile beech forest, Dentario glan-
dulosae-Fagetum Klika 1927 emend. Mat. 1964 (= Fagetum carpaticum
Klika 1927 p.p.) is [loristically richer and regionally more differentiated.
Fir (Abies alba) is a permanent component of the tree layer, white sy-
camore and spruce constitutes an admixture. Mountain specles, such as
Polystichum lobatwm, Prenanthes purpurea, Senecio fuchsi, Polygona-
tum verticillatum and Dryopteris austriaca occur in the field layer, and
Dentarin glandulosa, Polystichum braunii and Symphytum cordatum are
characteristic species, This association develops two allitudinal forms:
the lower montane — typieal form and the submontane form similar to
the lowland deciduos forests of the pak-hornbeam type.

The Sudetian fertile beech forest association — Dentario enneaphylli-
dis-Fagetum (Preis 1938) Oberd, 1957 is a distinctly separate regio-
nal association. Beside the Sudetes (lower montane zone and submon-
tane zone) this association wecurs also on the Silesia Upland. in the north-
ern part of the Cracow—Czestochowa Uplund and in the western part
of the Swietokrzyskie Mits, Apart from the Carpathian fertile beech
forest, Abies alba constitutes only an admixture. Dentaria glandulosa,
Polystichum braunii, Euphorbia amygdaloides and Salvia glutinosa are
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entirely absent in the field layer, whereas Dentaria enneaphyllos, Eu-
phorbia dulcis and Asperula odorata .are characteristic species here,

The acidophilous mountain beech forest — Luzulo-Fagetum (Du
Rietz 1923) Markgr. 1932 emend. Meusel 1937, belonging to the suballian-
c¢e Luzulo-Fagion, occurs on poor habitats in the lower-montiane zone
and in the submontane zone of the Sudetes and Carpathians. The tree
stand here consists mainly of beeches with a contribution of [irs and
spruces; the shrub layer is mostly composed of beech undergrowth,
whereas the field layer generally is weakly developed and consists of
grassy (Luzula nemorosa var. albide, Deschampsia flexuosa) and fruti-
cose (Vaccinium myrtillus) forms as well as of several mountain herba-
ceous species. The moss layer is well developed (W. Matuszkiewicz
1967; W. and A. Matuszkiewicz 1970).

Mycological research has been carrvied out for many years in these
associations of mountain beech forest. Those of the Western Bieszezady
Mts. are relatively well known and mycosociological records were obtain-
ed of the most part from 400 sq m plots, Unfortunately only single
observations were made, but they were carried out on numerous sites
at the period of peak fructification of fungi in this interesting parl
of the Eastern Carpathian Mountains (Domanski, et al. 1960, 1963,
1967, 1970).

The Carpathian fertile beech forest reaches the upper forest limit
in the Western Bieszezady Mis. In addition to the dominant beeches it
shows slight admixture of fir and sycamore and an abundantly develop-
ed field layer. Particularly favourable conditions for the development of
the mycoflora oceur in these [orests, since they have not been exploited
for many vears. Because of this, and in contrast to the managed forests
on the lowlands, xylophilous fungi plaved the main role as indicator
species (Table 4e;, No. 27). Nevertheless, the contribution of macromy-
cetes forming synusiae on the ground and on fallen leaves was also con-
siderable. Fungi of the genera Lactarius (eg. L. subduleis, L. blennius),
Russula (e.g. R. cyanoxantha, R. mairet) and Cortinarius (e.g. C. anoma-
lus, C. elatior, C. bolaris) fructified abundantly. The considerable humi-
dity and intensive shading below the beech canopy favoured the rich
growth of fungi, Amongst terrestrial fungi, fruit bodies were observed
of several species, not hitherto seen in analogous lowland beech forests,
These included Porphyrellus pseudoscaber (Skirgiello 1960) as well
as Cortinarius torvus and C. nemorensis, which may be assumed to be-
long to the group of fungal species distinguishing fertile mountain beech
forests (Table 4a). Rotten leaves constituted a perfect substrate for the
development of numerous fungal species of the genera Collybia, Clito-
cybe, Mycena and Marasmius. Amongst the large group of xylophilous
fungi present in almost all the patches of the beech forest studied, the
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abundant fruiting of Marasmius allioceus and Mycena crocata, charac-
teristic of lowland mountainous beech forests, was noteworthy. Of the
species distinguishing mountain fertile beech forests, fruit bodies of He-
ricium coralloides and Inonotus radiatus wvar. nodulosus were found in
the Bieszezady Mits. Fungi belonging to the families Polyporaceae and
Ganodermataceae were common in all plots.

Observations in plots of the mountain acidophilous beech forest.
Luzulo-Fagetum, were less frequent than those carried out in the mo-
untain fertile beech forests, which predominates in the Western Biesz-
czady Mts. Nevertheless, fruit bodies of a larger number of species of
terrestrial fungi were seen on four plots established in the Luzulo-Fa-
getum association than on the plots of fertile beech forest. The following
species were most abundant: Lectarius blennius, Craterellus cornuco-
pioides, Lactarius vellereus and Collybia tuberosa, whereas species most
frequently found in acidophilous oak-beech forests, such as Dermocybe
cinmamomeoluteq, Cantharellus tubaeformis, Lactarius comphoratus and
Cantharellus cibarius were less frequent. Marasmius alliaceus and My-
cena crocata shoved the highest constancy on fallen beech twigs.

Myceological observations on permanent plots established in Luzulo-
-Fagetum patches in the Carpathian Mountains were carried out by
Guminska (1962b) in the Beskid Sadecki ridge. However, the deve-
lopment of fruit bodies of terrestrial fungi were the chief concern of this
author, hence the table and list of species includes but few macro-
mycetes fructifying on fallen leaves, twigs and wood (Table 4b, ¢. No. 38).-
Of the terrestrial fungi, she found most of the species recorded in Lu-
zulo-Fagetum association in the Western Bieszczady Mits.

The same author presented the results of studies performed in the
association Dentario glandulosae-Fagetum (= Fagetum carpaticum). In
additio to the numerous group of macromyeetes noted in various beech
forest communities and related associations, she found several species
mostly reported from mountain beech forests, e.g. Cortinarius torvus,
Mycena capillaris and Collybia fuscopurpurea.

In the Beskid Sadecki ridge, in the Roztoka Mala valley, Gumin-
s ka (1962a) collected numerous macromycetes in the course of a single
season in the Carpathian fertile beech forest. Half of these fungi were
species common to the Melico-Fagetum association of north-western Po-
land, whereas the others were more frequently noted in mountains than
in lowlands and they are rare in Poland. The same author also carried
out mycological research in the Pieniny National Park (Guminska
1969) and found 200 species of fungi, of which 92 were collected from
beech and fir-beech forests probably belonging to the Dentario glandu-
losae-Fagetum. The comparison of the mycoflora of Pomeranian fertile
beech forests with that of the beech forest in the Pieniny Mts. shows
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a high percentage of fungi in: common (68 per cent) and among them
the following species characteristic of beech forests. Clavariadelphus
pistillaris. Boletus erythropus, Dasyscyphus virgineus, Marasmius allia-
ceus, Oudemansiella mucida and others. Moreover, a number of rare spe-
cies, not found in the beech forest studied in north-western Poland,
were recorded here,

Wojewoda (1964, 1965) carried out sporadic mycological investi-
gations in the Carpathian beech forest of the lower montane zone of the
Goree Mts. and on the Babia Gora Mt. and found fungi which were
mostly eommon both in lowland and mountain beech forest.

Not only was the lower montane form of the Dentario glandulosae-
-Fagetum association investigated from the mycological standpoint. Re-
cently, mycosociological studies were carried out in numerous patches
of the submontane form of this association, formerly known as Fagetum
carpaticum collinum. Studies over several years on plots established in
patches of the submontane form were carried out by Wo jewoda (1971)
in the Ojeow National Park. This beech forest occurs on brown soils
and rendzinas (pH 6-7) on northern slopes. The vascular flora is similar
to that of oak-hornbeam forests. Wo jewoda recorded 245 species of
macromyecetes of (48 per cent on wood), about 1/5 of which were fungi
growing exclusively in beech forest patches. Of the macromycetes found.
many were observed in beech and oak-beech forests as well as in oak-
hornbeam communities on the lowland. It is astonishing, that, despite
numerous and frequent observations, no fruit bodies of Marasmius alliv-
ceus and Mycena crocata, charactevistic of beech forests, were observed
on the beech forest plots in the Ojeow National Park.

The submontane form of the Carpathian beech forest occurs also in
the Swietokrzyskie Mis. Mycosociological studies in this area were
carried out by the present author in the Lysogora ridge. Here beech
forests overgrow the lower parts of slopes with a loess substrate. The
dominant beeches and firs, with a sycamore, lime and maple admixture
form the tree laver here. Fungi fructifying on the ground as well as
those on fallen leaves and other minute plant remnants were prevalent
on the three permanent plots, Similarly as in the Ojeow National Park,
they belonged mostly to species recorded in various forest associations of
the Fagetalia order. Several species, most frequently observed in mountain
beech forests, such as Porphyrellus pseudoscaber, Cortinarius nemorensis.
Omphalina epichysium, Hericium coralloides (Tables 4a, b, ¢, No. 30)
were noticed in patches of the association discussed. Domanski (1962)
described a number of saprophytic fungal species of the order Aphyllo-
phorales on rotten wood,

Detailed mycosociological studies were performed by Salata (1972)
on nine, 400 sq m permuanent plots of the submontane form of the Den-
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tario glendulesae-Fagetum association in Central Roztocze. On the basis
of separate analyses of fungi growing on beech wood in various stages
of decomposition, of fungi occurring on leaves, fruits and excrements
and again separately — of terrestrial fungi, this author arrived at the
conclusion, that xylophilous fungi fructifying on plant and animal re-
mains exhibit no dependence on the forest association, but are conditio-
ned exclusively by the substrate, on which they oceur. In view of this,
probably these lungi cannot be considered as characteristic of farest
associations even in the local sense. Only terrestrial fungi should be
treated as components of the association, equivalent with vascular plants.

Long-standing studies on the contribution of macromycetes to various
forest communities indicate, however, that, though xylophilous fungi
seem to form their own associations on wood of definite tree species, they
should not be excluded in the selection of characteristic and distinguish-~
ing species of the forest association. The tree species on which these
fungi fructify is a constant component of the association and develops
under the influence of the whole of ecological condilions occurring in
the association, thus these fungi form associations dependent on the
surrounding forest association. Comparative materials proved, that
among these fungi several species characterizing the definite forest com-
munity may be selected. For instance, Salata (1972) found several
fungal species on beech branches and iwigs. which were closely con-
nected with the beech forest and can be treated as characteristic species.
Here belong: Mycena subolpina (= Hydropus subalpinus) hitherto ob-
served only in beech forests, generally near the northern limit of their
distribution as well as Mycena crocata and Marasmius alliaceus found
in both mountain and lowland beech forests. In beech forests of Rozto-
cze these species show a high degree of constancy (Table 4¢, No. 31).
In the groups of fungi fructifying on the litter and on the ground, many
species are common to the Pomeranian beech forest (Tables 4a, b.
No. 31). Several species of the third and fourth degree of constancy
belong to fungi characteristic of oak-hornbeam forests, e.g. Amanita
phalloides, Lepiota nuda and Clitocybe nebularis. They confirm a closer
relation between the submontane form of the Carpathian beech forest
and the oak-hornbeam associations. Most of the other fungi belong to
species generally found in mountain beech forests,

Wojewoda (1960) and Guminska (1962b) carried out myco-
logical studies in the Sudetian fertile beech forest association — Denta-
rio enneaphyllidis-Fagetum but only on the area of the Cracow Jurassic
upland near Rabsztyn. The results of mycological observations on five,
400 sq m plots were utilized as comparative material. These plots were
established in beech forest patches overgrowing the rocky substrate
consisting of Jurassic limestone. Owing to this, in addition to species
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typieal of mountain beech forests, fungi recorded in the Carici-Fagetum
assoctation and in the orchid subassociation of Melico-Fagetum, e.g.
Russule aurata, Boletus luridus and Inocybe petiginosa (Table 4a, No. 32)
are nutewcrihjr. Of species characteristic of beech forests, no fruit bo-
dies of Mycena croata were found there, and no species distinguishing
this association could be selected,

3. Fungi of beech forests of the south-western
part of the Fagus zone in Europe

Smickaya (1955) studied the areas adjacent to the south-eastern
frontier of Poland and took into consideration the fungi found in beech
forests of the eastern Carpathians in the trans-Carpathian district of the
Ukrainian 5.5.R. Beside a number of parasitic fungal species occurring
on leaves and twigs of trees and shrubs, this author mostly cites species
common in the beech forests studied, e.g. Strobilomyces floccopus, Rus-
sula cyanorantha, Lactarius pallidus, L. subdulcis, Wasilkov (1955)
devoted a chapter of his work to a characteristic of the mycoflora of
beech forests of western Ukraine and mentioned the following fungi
conneeted with beech forests: Lactarius blennius, L. pallidus, Oudeman-
siella longipes, O. radicata, Marasmius alliaceuws and Coprinus picaceus.
The observations of these Russian mytologists confirm the mycological
research made in Polish beech forests.

Ample comparative material is provided by Pilat's (1969) work, in
which he analyzes the macromycete flora of various plant communities
in Czechoslovakia. On the lowlands of this country, beech forests oc-
cupy a relatively small area, reduced by human activity. Well preserv-
ed patches of fir-beech forest occur mainly in valleys. According fo
Pilat, beech forest growing on calcareous soils possess a richer myco-
flora than those on acid soils. Of fungi connected with beech forests and
noted in the environ of Stribrne Skalici Pilat quotes from Pouzar the
following species growing on wood of Fagus: Oudemansiella mucida,
Inonotus nodulosus, Polyporus varius var. nummularius, Plicature fagi-
nea, Hericium coralloides, Marasmius alliaceus and Mycena crocata. More-
over, Boletus luridius, Phylloporus rhodoranthus, Hygrophorws ebur-
neus, Russula fellea, Lactarius blennius, L. glaucescens, L. pallidus, Cor-
tinarius torvus, Craterellus cornucopioides and other species fructified
on the ground in the environs of Prague. Most of them, with the excep-
tion of mountain specics, were observed in the Pomeranian beech forests
studied.

The best preserved mountain beech and fir-beech forests in Czecho-
slovakia occur in the Carpathian Mountains. The differences in myco-
flora between pure beech forests and beech forests with fir (Abies alba)



Maocromyceles of beech [orests 45

are wider than those in the composition of vascular plants. According
to Pilat, only few fungal species are closely connected with fir. Most
of fungi accompanying fir may grow also on wood of other coniferous
trees, particularly of spruce. More fungal species are connected with
beech, Moreover, mountain beech forests, particularly those of prime-
val character, possess a relatively small number of tervestrial fungi as
compared with xylophilous species. Of terrestrial fungi from fir-beech
forest Pilat reports: Boletus erythropus, Russula cyanoxantha, R. vesca,
R. fellea, Lactarius blennius, Tricholoma columbeita and T. virgatum
var. sciodes, and of fungi from the litter — Mycena crocata, Mycena pe-
lianthing and M. pseudopura. With the exception of both the species of
the genus Tricholoma and Mycena pseudopura, all the fungi mentioned
by Pilat were also found in the Pomeranian beech forests. According
to Pildat, Marasmius alliveeus is one of the most characteristic species
of mountain beech forests. Pleurotus petaloides, P. lignatilis and Heri-
cium coralloides oceur on the beech stumps. On dead, but still stand-
ing beech trunks Oudemansiella mucida occurs while at the trunk buses
— Grifole umbellata can be observed. Fungi of the family Polyporacece
sensu lato constitule a large group. Among them, Pycnoporus cinnabari-
nus, generally growing on beech branches, is a very characteristic
species,

In Czechoslovakia the well known natural fir-beech forest (Abieti-
Fagetum) with a spruce admixture in the reservation ,Boubinsky pra-
les" in the Sumava ridge should be mentioned. Kubiéka (1960) found
here a great number of interesting, mainly mountain fungal species,
such as: Porphyrellus pseudoscaber, Fomes roseus, Trametes hoehnelii,
Hydropus marginelius and Omphalina epichysium, The macromycete
flora of this community exhibits but few features in common with
beech forests of north-western Poland —only 26 per cent of the species
oceur in both regions. This low percentage is due, in the first place,
to the high contribution of fungal species connected with wood of coni-
ferous trecs, particularly of spruce and fir.

We next consider the mycosociological work, earried out by Leisch-
ner-Siska (1939) in the Fagetum praealpinum association in the en-
viron of Salzburg. This association has the character of a mixed forest,
in which Fagus sylvatica predominates, whereas Abies alba, Ulmus
scabra, Quercis robur, Acer pseudoplatanus, Padus avium and Picea ex-
celsa constitute an admixture. Studies were performed on 100-m? plots,
A total number of 150 macromycete species were found on 11 plots. Of
these species 63 (42 per cent) were common to the Melico-Fagetum
association in north-western Poland. The fungi with a wider ecological
vange, such as: Ouwdemansiella radicata, Lactarvius piperatus, Hygro-
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phorus eburneus and others, had the highest constancy (dearee V) in Fa-
getum praealpinum,

The mycoflora of the Abieti-Fugetum noricum in the environ of
Sopron in Hungary exhibits a similar charvacter. Owing to the influence
of the subalpine and mountain climate as well as to the higher contri-
bution of various tree species (Picea excelsa, Quercus petraca. Carpinus
betulus) the mycoflora of this area is particularly rich (Ubrizsy
1966). About 58 per cent of species observed here are common to the
mycoflora of the Melico-Fagetum in Pomerania.

Far less species common to the Pomeranian fertile beech forest (34
per cent) are found in acidophilous beech forests belonging to the Lu-
zulo-Fagetum subcarpaticum association, which occurs mainly in the
Zemplen and Bukk mountains in north Hungary. The composition of
the mycoflora here resembles rather that of the Carpathian acldophilous
beech forest (Bohus and Babos 1967, 1969).

From the areas nearest to the southern limit of the beech zone in
Europe we consider mycological work undertaken in beech forests of
Yugoslavia. The beech forest communities belonging to the south Euro-
pean aliance Fagion illyricum Horv. 1938 is wide spread in the mount-
ainous regions of this country. Fagus sylvatica is replaced in the tree
stand by Fagus moesiaca, while Abies alba, Acer platanoides, Tilia ar-
gentea, llexr aquifolium and Picea excelsa exhibit a higher or lower
contribution here. At lower altitudes the mountain beech forest— Fa-
getum montanum with a hornbeam and oak admixture oceurs, in the
higher mountain zone the Abieti-Fagetum assoclation dominates and
directly above it the Fegetum subalpinum association develops, some-
times with a considerable contribution of spruce. In dependence on the
geographical situation Horvat (1863) distinguished the following asso-
cialions: Anemone-Fagetum in Slovenia, Fagetum croaticum in Croa-
tia and Bosna, Fagetum moesiacae serbicum in Serbia, Fegetum monte-
negricum in Montenegro and Fagetum macedonicum in Macedonia,

Myeological studies in beech and fir-beech forest associations were
carried out mainly in Croatia (Tortic¢ 1966, 1968, 1970), Serbia (Jelié
1966, 1967; Colié¢ 1968; Lisiewska, Jelié¢ 1971) and recently in
Bospa (Tortic Lisiewska 1972). The comparison of the macromy-
cete flora of the fertile lowland beech forest in the north-western re-
gions of Poland with that of Yugoslavian beech forests demonstrates
the different percentage (37-64 per cent) of fungal species common to
both these areas (Table 5). The fir-beech forest communities of the Tara
mountain in Serbia have the lowest number of fungal species in com-
mon with Polish beech forests (Coli¢ 1968). The spruce plays an im-
portant role here introducing a number of accompanying fungi. The
Yugoslavian beech forests are mostly of a natural, primeval character
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and are not influenced by human activity to such a degree as in Po-
land. They are particularly rich in rotting wood, constituting the sub-
strate for many fungal species. Owing to this, the flovistic lists exhibit
a considerable percentage of xylophilous fungal species. Among them,
Stereum insignitum Quél. is particularly noticeable, 1t oceurs in large
quantities on fallen branches and wood of Fagus in almost all the beech
forests studied in Yugoslavia, This interesting, Mediterranean and Sub-
mediterranean-Atlantic species, which is known up to now only from
the southern hall of Burope (Tortié, Jeli¢ 1972) may be accepted
as characteristic of beech forests belonging to the Fagion illyricum
alliance (Lisiewska, Jelié¢ 1971). Auricularia mesenterica was also
common on beech wood in Yugoslavia, The well known ouak parasite
Inonotus dryadeus, usually forming fruit bodies at the base of oak trunks,
was observed in fir-beech forests of Yugoslavia on several sites at the
bases of fir trunks (Tori¢, Lisiewska 1972). Of the group of terre-
strial Tungi, Lactarius glaucescens Crossl. is noteworthy, It fruetified, on
some sites in abundance, in the Fagetum montanum and Luzulo-Fage-
tum associations in Serbia and Bosna. This species may be easily mista-
ken for Lactavius piperatus, which is common in beech forests. Lactarius
glaucescens, regarded as rare, was reported from beech forests in Cze-
choslovakia as well as [rom oak-hornbeam and even coniferous forests
in various parts of Europe (Neuhoff 1956). The fir-beech forests of
Serbia arve characterized by the two fungal species: Sercosphaera eximia
and Geastrum triplex but these are rarely found in the Carpathian beech
forest on a similar, caleareous substrate (Table 4a: Nos. 34, 35).

The macromyeete flora of Yugoslavian beech forests has a contribu-
tion of mountain species, frequently recorded in Carpathian beech fo-
vests, as well as species closely related with Abies, such as Bondarzewia
montana — a rare fungus reported from several sites in the Abieti-Fa-
getum  association (Tortié, Jeli¢ 1969). Marasmius alliaceus, cha-
racteristic of beech forests, was noted in all the beech and [ir-beech
forests studied in Yugoslavia, whereas Mycena crocate was found far
less frequently, )

One further beech community, namely the acidophilous Musco-Fa-
getum (= Fagetum muscetum) association, should be mentioned for com-
partive purposes. It occurs or steep, south-eastern slopes exposed to the
strong wind erosion, for instance in the FruSka Gora massif north-west
from Belgrade. The beech [orms outlying islands here, separated from
its main distributional area (Fig. 2). The trees are stunted and deformed.
The very poor field layer consists of acidophilous species, and mosses
and lichens play the most important role on the forest floor. The myco-
flora of this communily differs widely from the other described beech
associations of Yugoslavia. The following fungal species are the most
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interesting ones found in the Musco-Fagetum association: Astraeus hy-
grometricus — a xerothermic Pontic-Pannonian species and Pulverobo-
letug eramaesinus, These species were not rvecorded in the compared
European beech forest communities. Moreover, fungi observed in acido-
philous oak-beech forests near the northern limit of the beech range,
such as: Russula vesca, Cantharellus cibarius and Boletus erythropus
also fruetified here (Table 4a: No. 40).

The mycological works discussed above do not cover all the beech
forest communities within the distributional area of the beech. This is
because the present author was unable fo consider comparable works
from the western part of the beech area in Europe, eg. from England,
France, Switzerland or Italy, Despite this, however, the available data
give a certain picture of the mycoflora of the various beech forest asso-
cintions of central Europe.

FUNGI OF BEECH FORESTS AGAINST THE BACKGROUND OF
RELATED FOREST ASSOCIATIONS

Most fungal species occeurring in beech forest associalions are not
exclusively eonflined 1o a single forest community. Analyses of the ma-
cromycete flora of the beech forests investigated demonstrate, beside
ubiquitous species, a relatively numerous group of fungi, which find
suitable developmental conditions also in plant communities allied 1o
beoch forests,

The contribution of the most important fungi of beech forests to
various forest communities belonging mainly to the Fagetalia order is
illustrated in Table 4. This Table indicates also the distinguishing value
of these species. Only species of a very wide ecological rahge have been
omitted in the Table 4.

1. Alder and ash-elm lorests

Ash-elm forests are the most hygrophilous and eutrophic forest com-
munities of the order Fagetalia, The Beech Forest near Szezecin was
taken for comparative investigation, since patches of alder and ash-elm
forest oceur here in the neighbourhood of the beech forest associations
studied (Melico-Fagetum wnd Mercuriali-Fagetum).

Patches of alder forest (Carici elongatae-Alnetum) develop in small
depressions in the area, on intensively inundated soils of the bog type.
The tree-stand consists of black alders growing on characteristic islets
overgrown with a moss carpet. No shrub layer oceurs. The field layer
consists of Cardamine amara, Carex elongata and other bog plant species,

Similar habitat conditions exist in the Circaen-Alnetum association,
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in which black alders occur, while Cardamine amara, Chrysosplenium
alternifolium, Cireaea lutetiena and C. alpina prevail in the field layer.

Less humid soils of the black earth type are occupied by Carici re-
motae-Fraxinetum. Ash predominates in the tree-stand, while alder, elm
and beech constitute an admixture. The field layer is characterized by
Carex remota, C. strigose, Veronica montana, Rumexr sanguineus and
Circaea intermedia (Celinski 1962).

In the alder and ash-elm forests of this area Bujakiewicz (1969)
carried out studies on 7 permanent plots (100 m?) and found 100 macro-
mycete species, a certain percentage of which represented species found
in beech forest associations.

In the synusia of terrestrial fungi, most species in common with al-
der and ash-clm forests (Table 4a: Nos. 1-3) were observed in the Mer-
curiali-Fagetum association. Doubtless, this is due to the similar habitat
conditions occurring in the compared associations, The patches of Carici
elongatae~-Alnetum inundated for the longest period during cach season
produced fewest terrvestrial fungi (Bujakiewicz 1969). A number
of bryophilous fungal species, such as Galerine hypnorum, Gerronemu
fibula and G. setipes. occurring most frequently on the ground in pat-
ches of mossy acidophilous oak-beech forests, were observed mainly
on rotten alder stumps overgrown with mosses in alder and alder-ash-
-elm forests. Most terrestrial fungal species observed in the Mercuriali-
-Fagetum association were found on fertile, humid soils in patches of
the Carici rematae-Fravinetum, e.g. Naucoria subconspersa, N. scolecina,
Laccaria tortilis and Pholiotina mairei. These are mostly fungi develop-
ing small fruit bodies. Some of them form mycorrhizae with the alder,
The contribution of terrvestrinl fungi frequent in the Pomeranian Melico-
-Fagetum association was very low in the alder and ash-elm forest,
Single fruit bodies of Hygrophorus eburneus and Russule mairei were
found only on the margin of alder and ash-elm forests adjacent to the
patches of Melico-Fagetum,

The number of fungi of beech forests fructlifying on plant remnants
was still lower. Dasyscyphus virgineus, Xylosphaera carpophila, Mycena
capillaris and others were only sporadically found in the alder and
ash-elm forests and they fructified on beech leaves and fruits blown
by the wind.

On the other hand, some of xylophilous fungal species common in
beech forests and developing not only on beech wood, but also on wood
of other deciduos trees, were more frequent, eg.: Pluteus cervinus, My-
cena vitilis, M. hauematopoda, Marasmius rotula, Tremella mesenterica
and Coryne sarcoides.

The xvlophilous fungal species penetrating into the alder and ash-
-¢lm forests in the Beech Forest near Szezecin, were recorded also in
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Fraxino-Ulmetum in the western part of Poznan Province (Bujakie-
wicz 1964) in patches with no beech admixture as well as in Alnetum
glutinosge and Circaeo-Alnetum in the Bialowieza National Park beyond
the Fagus range (Nespiak 1959).

2. Oak-hornbeam forests

Mesaphilous decidous forests, formerly classified to the Querco-Car-
pinetum association occur in lowlands and on the submontane zone on
soils of the brown earth type. The following two regional associations
were distinguished within this association in Poland: Galio (silvatici)-Car-
pinetum and Tilio-Carpinetum. The first is an oak-hornbeam community
of a central-European character and oceurs in western and south-we-
stern Poland. The second association has a subcontinental character
(Matuszkiewicz 1967) and occupies the remaining areas of this
country.

As regards the edaphic conditions, the oak-hornbeam comuaunities
closely resemble the beech communities. Both eak-hornbeam and beech
forests may grow on alkaline soils rich in calcium carbonate (rendzinas)
as well as on acid, impoverished, weakly podsolised soils. Both these com-
munities avoid extremely humid ground, but in conditions of dry climate
osk-hornbeam forests develop better than beech. Floristically they differ
by the presence of their own characteristic species, frequently of a re-
gional character (for oak-hornbeam forests — Carpinus  betulus and
Stellaria holostea). Species of the order Fagetalia and class Querco-Fa-
getea constitute a large group in phytosociological list of vascular plants,
The tree stand consists of hornbeams and pedunculate oaks as constant
components, and sometimes exhibits a beech admixture.

The floristic and habitat conditions described ave reflected in the
mycoflora of this community. Several years' study of the macromycetes
of the Galio-Carpinetum association in Paznan Province (Lisiewska
1965) proved, that many of the fungel species were also common in
beech forests but were absent in the most fertile ash-elm association.
This indicates a c¢lose relation between pak-hornbeam and beech foresis.

A comparison of the contribution of beech forest fungi to the Galio-
-Carpinetum association in Poznan Province (western Poland) with that
to the Tilio-Carpinetum in LodZz Province (central Poland) elaborated
from the mycosociological standpoint by Lawrynowicz (1973), ex-
hibits no essential differences between these associations. Only the pat-
ches of oak-hornbeam forest with a beech admixture are distinclive.
Mycosociological studies performed in Galio-Carpinetum stachyetosum
with Fagus admixture proved, that beech considerably influences the
composition of the myecoflora of the community in which it oceurs., This
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influence concerns not only fungi developing on fallen leaves, [ruils
and wood, butl also certain terrestrial fungi, particularly those forming
mycorrhizae with this tree. The following species occurring in patches
of pak-hornbeam forest with beech may serve as an example: terrestrial
fungi — Lactarius pallidus, Lactarius blennius, Russula mairei, Hygrop-
horus eburneus and Coprinus picaceus; fungi on fallen leaves and fruits —
Dasyscyphus wvirgineus, Xylosphaera carpophila, Phaeomarasmius car-
pophilus, Mycena pelionthina and Clitoeybe fragrans; xylophilous fungi —
Qudemansiella mucida, O. radicata and Collybia fusipes. On the other
hand, fruit bodies of such fungi as Marasmius alliaceus, Mycena crocata
and Hydropus subalpinus, characteristic of beech forests, were not found
on dead beech twigs in these patches, despite very [requent observation
over several years.

A large group of fungi, similarly frequent in both the beech and
oak=hornbeam forests, was recorded in Galio-Carpinetum and in Tilio-
Carpinetum: associations without Fagus (Tables 4a, b, c: Nos. 4-11). In
this ease, it is not so much the tree species, as the entire edaphic and
microclimatic eopnditions occurring in forest associations that influence
the specific composition and quantitative ratios of the macromycete flora.
Mycorrhizal and xylophilous fungi belonging to this group accompany
not only the beech, but also other deciduous tree species,

There exists an interesting, though small. group of terrestrial fungi,
which find most favourable developmental conditions in various oak-
~hornbeam communities. Here belong: Amanite phallotdes, Lepista nuda,
Clitocybe nebularis and Russula virescens. They probably form my-
eorrhizae with the cak and also, to a lesser degree, with the beech. Thus,
though they predominate in pak-hornbeam woods, they may be found
also in the fertile lowland and mountain beech forests.

3. Pine-oak forests

Acidophilous mixed coniferous forests, classified lo the association
Pino-Quercetum Kozlowska 1925 emend. Mat, et Polak. 1955, belong
to forest communities widely distributed on lowland areas of Poland.
They occupy also a vast area of Western Pomerania, Since the acido-
philous beech and beech-oak forests studied from the mycological stand-
point are frequently situated in the neighbourhood of patches of mixed
coniferous forest, the contribution of beech forest fungi was examined
in this forest community.

The Wolin Island National Park, in which mixed coniferous forest
occupy the largest area, was selected as the comparative area. The Pino-
-Quercetum association occurs on a flal or slightly undulating area in
the diluvial part of the Island. It grows on sandy, often weakly podso-
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lised, acid soils (pH 4.0). The shallow accumulation-humus horizon lies
beneath a relatively thick layer of raw humus. Pines are generally do-
minant in the tree stand, whereas on some sites beeches and pedunculate
oaks constitute a considerable admixture. The shrub layer consists of
seedlings of the same trees. Vaccinium myriillus or V. vitis-idaea with
a lesser contribution of Melampyrum pratense, Trientalis europaea, Des-
champsia flexuosa, Calluna vulgaris and other components of fresh co-
niferous forests predominate in the well developed field layer. The moss
layer is also well developed and compact (Piotrowska 1966, Pio-
trowska, Zukowski 1967).

Mycosociological studies of 11 permanent plots in the Wolin Island
National Park (Lisiewska 1966a), indicated, that, as with the acido-
philous beech-oak forests, this association belongs to the richest, as re-
gards the number of fungal species, Only the plot established in the
more open pine-oak forest exhibited a poorer flora of macromycetes.

A considerable group of terrestrial fungi in common with acidophi-
lous beech-oak and beech forests is distinctive in the mycoflora of
mixed coniferous forest patches (Table 4a, No. 26). Here belong: Gerro-
nema fibula, Galerina hypnorum, G. mniophila — species growing among
mosses as well as Cystoderma amiantinum, Dermocybe cinnamomen-
lutea, D. semisanguinea, Cortinarius collinitus and other species of poor
habitats. Doubtless, this is due to the situation of the investigated area,
i.e, the furthest north-western part of Poland, on which the contribution
of forest communities typical for West Europe is visible,

The character of the mycoflora of Pimo-Quercetum patches is but
slightly influenced by the presence of beeches. This influence is more
visible in the group of xylophilous than terrestrial fungi. None of the
fungal species characterizing fertile lowland and mountain beech forests
were found here. The few species common in beech forests, such as
Luactarius blennius, Russula mairei, R. cyanoxantha, Mycena vitilis or
Collybia peronata belong to fungi of a wider ecological range, The re-
maining macromycetes are components of coniferous trees, generally
associated with the pine.

Similarly as on Wolin Island, mixed coniferous forests (Pino-Quer-
cetunt serratuletosum Mat. 1955) of the Bialowieza National Park are
characterized by the highest number of macromycete species, as eom-
pared with other forest communities of this area (Nespiak 1959). The
beech is absent in the tree stand of the Bialowieia coniferous forests
and is replaced by spruce. The contribution of deciduous trees, such as
hornbeam, maple and lime is higher here. The macromycete flora exhi-
bits a low percentage of fungi known from fertile lowland beech forests,
but frequently penetrating into related forest communities, acidophilous
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mixed forests inclusively. Here belong Lectarius subduleis, L. vellereus,
Craterellus cornucopioides, Russula lepida, R. alutacea, R. felea and My-
cena palianthina.

4. Abies alba forests

Patches of mesotrophic fir forests with n preponderance of vegeta-
tion of deciduous forests as well as patches of more acidophilous fir
forests oceur on the mountain and upland south-eastern areas of Poland.
Matuszkiewicz (1067) classified the first of these fir communities.
known as Abietetum and occurring in the lower montane zone and in
the submontane zone of the Carpathians, to the Fagion silvaticae alliance.
The second community, connected with the acid substrate of the Swieto-
krzyskie Mts. and the Roztocze Ridge and known as Abietetum poloni-
cwm, has been partly included in the Vaccinio-Piceion alliance. In view
of the lack of a complete phvtosociological description of these associa-
tions, the forest patches with Abies alba, compared from the mycological
standpoint, are referred 1o in general as "fir communitfies".

In Poland, mycosociological studies in fir communities were carried
out by Guminska (1966) in the environs of Muszyna, by Salata
(1972) in the central part of Roztocze and by the present author in the
Swietokrzyski National Park.

In all the patches studied by these authors the tree laver consists of
the dominant fir with an admixture of beech, spruce and occasionally
pine. The shrub layer is formed mainly by beech-fir-spruce under-
growth and in some places rowan, hornbeam and alder buckthorn may
occur. Acidophilous species of coniferous forests and species belonging
to the class Querco-Fagetea greatly contribute to the field layer. In
some localities (e.g. Roztocze) a well developed moss layer may be
observed.

Fungi fruiting on the ground and in the litter constitute the most
numerous group in fir communities of Central Roztocze. A comparison
of the number of macromyvceete species found by Saltata (1972) in fir
and beech forests of this area showed that plots with prevailing fir
were richer in this respect, moreover almost half of the macromycetes
observed were common to both these communities. Fungal species re-
ported various coniferous forest communities prevailed in the Abietetum
polonicum palches. In addition, fungi occurring also in decidous forests,
among them species found in acidophilous beech-oak, beech or oak-horn-
beam forests, constituted a considerable group (Table 4a, No. 41). The
contribution of terrestrial fungi of fertile beech forests was very low in
the fir communities of the Roztocze Ridge. Only Tricholoma pardinum,
Russula olivacea, Strobilomyces floccopus, Boletus erythropus, Porphy-
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rellus pseudoscaber and Hygrophorus pudorinus were sporadically no-
ticed in fir forest patches. It should be mentioned, however, that the
two latter species are characteristic of mountain beech forests, in which
fir is a constant component. Of fungal species developing on fallen leaves
and fruits Marasmius bulliardi fructified on both beech leaves and fir
needles, Other species [requent in beech forests, such as Dasyscyphus
virgineus, Xylosphaera carpophile, Mycena pelianthine, M. stylobates,
Collybia butyracea var. asema and C. peronata were found exclusively on
beech fruits and leaves. Of xylophilous fungi Muarasmiug ollicceus and
Mycena crocata occurred sporadically on beech twigs in some fir forest
patches.

The contribution of beech forest fungal species to the myecoflora
of the fir forest in the Swigtokrzyski National Park was far lower than
that in Rozlocze (Tables 4a, b, ¢, No. 42). The tree stand shows a di-
stinctly primeval character here. On many sites the standing trunks of
dead [irs provide a perfect substrate for fungi of the family Polypora-
ceae. On the other hand, rotten beech wood is far less frequent and only
several macromyceete species of wide ecological range were found on it
The contribution of beech forest fungi developing on the ground and
on minute plant remnants was also slight. Analogously as in the fir
communities of Roztocze, species connected closer with acidophilous
mixed forests and other deciduous forest communities, mainly oak-horn-
beam forest, prevailed in the Swigtokrzyski National Park,

In fir forests of the northern part of the Dubne Range near Muszy-
na, vascular plants belonging to the class Querco-Fagetea prevailed in
the field layer. On 13 permanent 100-m? plots Gum insk a (1966) observ-
ed fruit bodies of 127 macromycete species, 64 of which were common
to mountain beech forests of the environs of Rabsztyn and Maciejowa.
Beside fungi most frequently met in mountain fir-beech forests (Por-
phyrellus pseudoscaber, Hygrophorus pudorinus) and other species con-
nected with fir, the fir forests near Muszyna showed the presence of
fungi known from lowland beech forests, such as Boletus erythropus,
B. calopus, Craterellus cornucopivides, Luctarius pallidus, Collybia pero-
nata, Oudemansielle platyphylla, Ganoderma applanatum and other spe-
cies noted in allied beech forest communities of the order Fagetalia (Ta-
bles 4a, b, e, No. 43). The species characteristic of beech forests, Maras-
mins allieceus and Mycena crocate were not found here.

The comparison of fungal flora of beech forests with the mycoflora
of allied forest communities in various habitats indicated the existence
of many species from which one could select macromycetes, which cha-
racterize the beech forest communities studied.
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SUMMARY OF RESULTS AND CONCLUSIONS

1. The principle aim of this work was to summarize the longstanding
studies on the participation of macromycetes in different beech forest
communities and to establish the diagnostic role of this group of cryp-
togams in phytosociological researches.

2. Mycological observations were performed on 400-m? permanent
plots. This surface area proved optimum for such investigations in flo-
vistically varied forest associations such as beech forests and other
allied plant communities, The sum of all the observations of fungi on
the given area in the course of 2-3 vegetation seasons should be accept-
ed as myecosociological record.

Synthetic tables (Tables 1-3) were elaborated on the basis of the
data obtained concerning the abundance (Moser's 1949 scale) of fructi-
fying fungal species and the character of subslrate. These tables com-
prise all the macromycetes of the beech forest communities in north-
-weslern Peland (330 species, 3 varieties and 5 forms),

3. The following conclusions can be advanced on the basis of a num-
ber of author’s considerations on the role of macromyeetes in the phy-
tocenose structure as well as on that of the author's own observations
on the contribution of macromycetes to various forest associations:

a) Mycorrhizal macromycetes and saprophytes fruetifying on the soil
show the closest relation to deflinite vascular plant communities, They
form synusiae Le. a structurally — functional element of the given
phytocoenose. Most indieator species, characterizing not only the forest
association, but alsp distinguishing lower phytosociological units (sub-
associations, facies) in dependence on the habitat conditions and floristic
composition particularly that of trees, occur among terrestrial fungi.

b) Macromycetes developing mostly small fruit bodies on fallen
leaves, fruits and other plant and animal remnants are somewhat closer
connected with the substratum, on which they grow. More frequently
than terrestrial fungi, they are found in allied communities, if they
encounter a suitable substratum here. Nevertheless, this ecological group
of macromycetes also seems to form synusiae, since most lavourable
developmental conditions occur in one or, eventually, several communi-
ties belonging to a single alliance. In view of this, fungi developing on
fallen, not yet decomposed, leaves and fruils may characterize a group
of associations of the given alliance.

¢) Xylophilous fungi seem to be most closely connected with the
substrate on which they grow. On the other hand, not all the species
of this group are equally conditioned by their substratum. There is no
distinet limit between the synusia of fungi developing on fallen leaves
and fruits and the group of fungi fructifying on fallen beech twigs and
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branches buried in the litter. Among the latter fungi several species
may be distinguished, some of which well characterize lowland and
mountain beech forests, whereas others prefer either fertile lowland or
fertile mountain beech forests, They do not penetrate into allied commu-
nities despite the occurrence of suitable substratum.

Macromycetes developing fruit bodies on rotting stumps and logs
should be treated differently. These fungi react to the degree of wood
decay. Different species fructify on fresh wood of fallen or felled tress,
others on partly rotten timber and still other fungi develop on very
rotten, decomposing stumps and logs. This ecological group of fungi
developing on rotling wood may be assumed as a component of a de-
pendent association together with other cryptogams (mosses, lichens,
myxomycetes). whereas the changes occurring in the specific composi-
tion in parallel with the proceeding decomposition of wood may be in-
terpreted as successive phases of the same association, e.g. initial, opti-
mal, terminal phase (Kreisel 1961).

Analogously, parasitic and saprophytic fungi on trunks and roots of
living beeches form dependent associations with a somewhat distinctive
character, On the other hand, these associations are influenced by phy-
toclimatic conditions existing in a definite forest community. Studies
performed in various beech forest communities in central Europe proved,
that many fungal species being components of dependent associations of
cryptogams, developing on beech wood, are more closely related to the
beech forest association than to allied forest communities.

4. Taking into consideration the existing classification into three
main groups according to their micro-habitats, the author has investi-
gated the contribution of macromycetes to particular beech forest com-
munities in north-western Poland and compared the resulls obtained
with those of mycological studies in mountain beech forests of south-
-eastern Poland and of other Eurcpean countries within the beech di-
stributional area (Tables 4a, b, ¢).

5. Mycological observations performed in the subassociation Melico-
-Fagetum cephalantheretosum rubrae proved, that fungi also confirm
the specifity of this community in respect to other subassociations of
fertile lowland beech forest, Perhaps the myeoflora could be an argu-
ment for the classification of this interesting community to the Cepha-
lanthero-Fagion suballiance as suggested by Matuszkiewlicz (1938).
The contribution of fungi to other associations belonging to this sub-
alliance, however, should be examined. On the other hand, even now it
can be established, that the subassociation discussed exhibits but few
macromycete species common with the humid Mercuriali-Fagetum asso-
clation,

6. In view of the, hitherto, varying opinions of phytosociologists in
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respect to their systematic affiliation, the acidophilous beech forests
and beech-cak forest are summarized together and only the grassy from
with predominating vascular plants (mainly grasses) and the mossy one
were distinguished.

In common with vascular plants the macromycetes confirm the inter-
mediate position of the community referred to by phylosociologists as
Fago-Quercetum between Melico-Fagetum and Pino-Quercetum.

Acidophilous beech forest patches with a well developed mossy layer
and deficient herb layer in W-Pomerania (7 plots), Wesergebirge (Ger-
man Federal Republic) and Fyn Island (Denmark) possessed a specific
macromycete flora. Bryophilous and acidophilous fungi played the main
role here. The distinet difference belween these patches and the grassy
form classified to Fago-Quercetum typicum confirms the supposition of
Piotrowska and Zukowski (1967), that the mossy community,
rather often observed within the Pomerania moraine ridges. merits the
rank of an individual association.

7. A comparison of the mycoflora of Polish beech [orests with that
of eentral and south Europe indicates their considerable similarity. Po-
lish mountain beech [orests possess more species in common with fir-
-beech forests of Czechoslovakia, Hungary and Yugoslavia than the Po-
lish lowland beech lorests lacking firs and spruces. The number of mea-
cromyeeles in common with the fertile lowland beech forest oscillated
within the limits of 26-64 per cent (Table 5).

8. Anulysis of the macromyeete [lora of the beech [orests studied in
vomparison with the mycoflora allied forest associations point to the
velatively wide ecologieal range of fungl occurring in these forests.
Many of the tervestrial fungi found in the hygrophilous and eutrophic
Mercuriali-Fagetum associgtion were reported from alder and ash-elm
forest associalions as well. Paiches of the fertile typical subassociation
of Melico-Fagetum and the submountane form of Dentario glandulosae-
-Fagetwm had a number of species in common with the osk-hornbeam
association. Acidophilous beech and beech-oak forests were similar in
respect of the mycoflora to pine-oak and fir forests, whereas mountain
beech forests —to fir forests (Table 4a).

There exists a large group of fungi growing most frequently in va-
rious beech forest communities, bul found also in allled forest assoeia-
tions both with and without Fagus admixture. Here belong: Lactarius
piperatus, L. subdulcis, L, vellereus, Russula lepida, R, alutacena, R. fellea,
R. cyanoxantha, R. nigricans. Phallus impudicus, Craterellus cornuco-
pivides, Tricholoma sulphureum, Clitoeybe fragrans, C. hydrogramma,
C. odora, Collybia peronata, C. butyracea var. asema, Mycena stylobates,
M, filopes, M, vitilis, M. galericulata, Marasmius rotula, M. bulliardii,
Polyporus varius var. nummularius, Tremella mesenterica, Kuehnero-
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myces mutabilis, Oudemansiella platyphylla dnd O. radicata, These spe-
vies may be assumed as characteristic of the Fagetalia order.

0. Comparative research in allied forest associations with beech con-
tribution (Galio-Carpinetum and Abietetum polonicum) proved. that the
beech considerably influences the character of the myeoflora of the
community, in which it oecurs, introducing a number of accompanyving
fungi. The influence of the beech is visible in the synusia of terrestrial
fungi (Lactarius blennius, L. pullidus, Russula mairei, Hygrophorus ebur-
nens, Coprinus picaceus) as well as in fungi fructifying on fallen beech
fruits and leaves (Dasyscyphus virgineus, Phaeomarasmius carpophilus,
Xylosphaera carpophila, etc.) and especially in the populations of xylo-
philous fungi (Table 4c).

10. The author’s own observations carried out in various beech forest
communities in Poland as well as comparative data from a number of
European countries proved, that the following macromycetes may be
assumed Lo be characterisiic for the beech forests of the Fagion silva-
ticae alliance Tx. et. Diem. 1936,

a) Terrestrial fungi prefering:

xerophilous beech forests on alkaline substratum — Tricholoma par-
dinwm, Russule maculate, R. olivecen, Boletus satanas, B. Iuridus, Corti-
narius largus, Inocybe petiginosa.

fertile beech forests on slightly acid substratum — Helvella crispa.
Boletus erythropus, B. appendiculatus, Strobilomyces floccopus, Stro-
pharia squamose, Russule solavis, R, grisea var. xanthochlora, Tricholo-
ma ustale,

fertile mountain beech foresis — Porphyrellus pseudoscaber, Corti-
narius nemorensis, C. torvus, Hygropherus pudorinus, Phylloporus rho-
doxanthus.

b) Fungi on fallen beech leaves and fruits prefering:

lowland beech forests — Marasmius splachnoides, M. recubans, Tu-
bari pellucida;

mountain beech forests — Mycena jagetorum, M. capillaris, Collybia
fuscopurpurea, Marasmiug prasiosmus.

¢} Fungi on fallen beech twigs and wood prefering:

fertile lowland beech forests— Hydropus subalpinus, Polyporus for-
quignoni;

fertile mountain beech forests — Hericium coralloides, Omphalina
epichysium, Inonotus radiatus var. nodulosus:

characteristic for lowland and mountain beech forests — Marasmius
allizcens, Mycena crocata, Pycnoporus cinnabarinug, Oudemansiella mu-
cida,

Data concerning the geographical distribution of macromycetes in
Europe (Hansen, Lange 1966; Skirgiellao 1965, 1970) confirm
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in the first place the occurrence of Marasmius allieceus and Mycena cro-
cata within the beech distributional area. These species were not found
up to now only in the Carici-Fagetum association in Wesergebirge and
in the beech forests of the Ojecow National Park in southern Poland.
Maybe, they avoid substratum too rich in calcium as it is supposed by
Nespiak (1968b).

In the case of macromycetes, however, we cannot claim with full
certainty, that a given species does not oceur in the definite association,
since we observe only fruit bodies, wherveas the mycelium may exist in
the substratum ready to [ruit in subseguent years. In view of this, a
more complete picture of the mycoflora of particular forest association
can only be obtained from continuation of long-standing, mycosociolo-
gical studies.
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Greyby wyzsze lasow bukowych we wschodniej czgdei zasiegu
buka w Europie

Streszecenic

Proca aawicra podsumowanie wieloletnich badan wlasnyveh § obeveh nad udszin-
tem gravbow wyiszyeh w gbiorowiskach lesnych, ktaryeh gldwnym hkomponentem
jest ‘buk. Przesledzono jaki jest stosunek tej grupy roslin zarodnikowych, rogwija-
igeyeh sie woraeEnorodnych siedliskach 1 pa roznym podbozu, do ecatosel fitocenozy
arnz podjeto probe  okrestenin roli  disgnostyeznej, jakg mega odgrywad grayvby
w badaniach litosocjologicenyeh,

Badania mikosocjologlesne prowadzono preede wseysthim na obszarze pdlnoc-
no-zachodnie] Polski w z2biorowiskach #yznyeh 1 acidofilnych  buczyn. nizowyech.
Dla otrayvmanin pelniejsrego obrmzu mikofiory lasow bukowyeh, porownano osigg-
niete wyniki 2 wynikami badad mikologicenyeh w buezvnach gdarskich poludnio-
wo-wsthadnie] Polskl (rve. 1) orae Innveh krajow earopeiskiel w o obreble zaslegu
buka (rye. 2).

Jako podstawg do obserwacjl mikologleznyeh preyijeto state powierzehnie po
400 m® Wivlkosé 1o okazala sie optymalna dla prowadzenian lego rodzdaju badan
wotak wrddnieowanyeh [Mopvstveznie zegpoluch lednyeh, jak buczyny | hnne pokrew-
he im zbiorowiska roSlinne. Na kakde] powierzehni przez 2-3 sexony wegetacy jne
notowanoe ilosé owoenlkdw kazdego gatunku grayvba, Jako zdjecie w sensie miko-
socjologicanym nalezy przviaé sume wszystkich notowan greybow na danej po-
wierzchni.

Na podstawie uryskonyeh danyeh, dotyezacyeh ilodclowodei (wedlug  skali
Mosera 1849 owocujqeych graybow oraz charakteru podloZa, zestawiono syn-
tetyeane tabele (tab, 1, 2, 3). Obeimuja one wszystkie gatunki grzybow badanvch
lasdw  bukowyeh w  pélnoeno-zachodnie] Polsce — 330 gatunkow., 3 odmiany
15 form,

Na podstawle rozwazan wielu autoréow nad rola grayvbow wygseveh w struk-
turze fitocenozy oraz w oparciv o wlasne obserwacje nad udzialem gravbow
w rGinych zespolach lefnych, mozna wysnué nastepujace wnioski:

1, Grevby wyzsze mikoryzowe oraz saprofily owocujace na glebie wykazuija
najscislejsze powiazanie z okresionym zbiorowiskiem roslin kwiatowveh., Stanowig
wige one synuzje, eavll strukturano-funkejonalny element danej [itocenozy.
Wardd grzybow naziemnyeh moZnn znaledd najwlecej patunkdéw wskainikowych,
charakteryuijgoveh nie tyvlko zespdl lesny, ale wyrdZnialacych rownied nigsze jed-
nastkl fitosocjologiczne (podzespoly, facje) w zalegnosei od warunkow siedlisko-
wyeh | skladu fHorystyeznego, gliwnie drzew,

2. Greyby wytwarzajace przewnZnie drobne owoenikl na opadivel lisciach,
owocach oraz innych szezgtkach roflinnyeh i zwierzecveh zwigrane sa niees bor-
dziej z podlozem na ktorym rosng, Czedelej niz grayby naziemne spotyka sie je
w zblorowiskach pokrewnyeh, jedli :najdg tam odpowiedn| substrat, Jednalk i ta
grupa ekoloplezna macromycetes zdaje si¢ rowniez tworzyé synuzje, poniewag
najlepsze warunki dla rozwoju znajduje w jednym zespole rodlinnym, ewentual-
nie w kilku zbiorowiskach nalezicych do jednego zwiazku. Stad grzyby zasiedla-
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jnce  opadle, nierozlofone Jeszeze lideie | owoce mogn charaklervzowad grupy ze-
spoldw danego zwigzku.

3. Gravby nadezewne zdajay sig byé najbardzie] zwiazane z podtozem, na ki
rvm wystepujs. JednakZze w tej grupie nie wszvsikie gatunki w jednokowym stop-
nlu wzalefnione s§ od swego subsiratu. Nie ma zbyt wyradne] granicy mieday
synuzjami grevbow rosnaeych na opadlveh lideiach | owocpch a grupy greybow
owocujneych na lezgerch w scidlee galazkach bukowych, Wirdd tyeh ostatnich wy-
odrebnié mo#na kilka gatunkdw, z ktdrveh jedne dobrze charaktervzuja lasy bu-
kowe nizowe | ghrskie, inne preferujq badz to Zyzne buczyny nizowe badz to Zyine
buczyny gorskie. Nie przechodza one do zblorowisk pokrewnych mimo  obecnosci
otlpowiednlegfo substiratu,

Nieco inacze] nalezaloby traktowaé macromyceles owocujice na murszejacyeh
paiakach i klodach, Jak wykazaly badania vaznych autordw, grzyvby te reaguja na
stapien roekladuy drewna. Inne gatunki owoeujs na Swiezym drewnie ztomow
I wylkrotdw, inne na erefciowo zmurszalym, i jeszeze Inne na silnle sprochnia-
Iveh, rozkladajgeveh sie pninkach | klodach. Te grupe ekologiezng graybow za-
siedinfacyeh murszelgce drewno moZna uwakaé 2a skladnik zespolu zalei-
newo wraz 7 innymi rodlinami zarodnikowymi  (mszaki, porosty, dluzowee),
0 zmiany w skladzie galunkewym w miare postgpujacesn prochnienia drewna
interpretowaé jako kolejne stadia sukcesyine tego zespolu, tj. stadium inlcjalne,
aptvmalne | terminaine (Kreisel 1961).

Podobnie geayby pasobytujgee | saprofityczne na pniach | Korzenluch 2ywyeh
bukow tworzi zespoly  zalegne, majace do pewnego stopnia odrgbny charakler.
Zespoly te porostajn jednak pod wplywem warunkow filoklimatyesnyeh panujy-
eveh w okreslonym zbiorowisku lesnym., Jak wykazaly badania prowadzone w riz-
nvich sbiarowiskoaeh buesyn w Buropie Srodkowej, wicle gatunkow graybow weho-
daneveh W skingd zespolow zalegnyveh rodlin zarodnikowych roxwijajaeveh sig ng
drewnie bukowym jest bardzie] praywigzanveh do zespolu lasu bukoweso anfiell
do Innyeh pokrewnyeh sblorowisk lesnych.

W oparciu o wy2ei przedstawiony podzial na trzy :'.umdnlc.-:. grupy wedlug
mikroslediisk przedstawiono udzial macromycetes w possczegdinych ablorowiskach
lasiw bukowych na obszarze polnocno-zachodniej Polski | pordwnano fe & mi-
kaflora buczyn Innyeh krajow Europy (tab. 4a, b, ¢).

Spostrzedenin mikologiezne poczynione w  podzespole Melico-Fagetum  cepha-
lantheretosum rubrae potwierdzain swoistodé tego zblorowiska w stasunku do in-
nvch podzespoldw dvzned buczyny nidowe]. " Byé mode mikoflora moglaby tu sta-
nowi¢ jeden z argumentéw przemawiajgeyeh za zaliczeniem tego zbiorowiska do
potlrwigzku Cephalanthero-Fagion, jak sugeruje Matuszkiewlicz (1958). Na-
lezaloby jednak zhadaé udzial grzybéw Jeszeze w innveh zespoluch zaliczanyeh dn
tegn podawigzku, Z drugle] strony ju? obecnie modna stwierdzié, 28 2z wilgoinym
i Zvanym zespolem Mercuriali-Fagetum ompwiany podeespi! posinda bardzo malo
wspalnyeh gatunkdw grzybdw, _

Zhiorowiska necidofilnyeh lasdw  bukowyeh | bukowo-dgbowyeh z uwagl na
nle ustalone dotgd poglady fitosocjologéw co do ich przynalegnofel systematyez-
nej zestawiona Meznie, wydzielajae jedynie postaé irawiastq z dominujnen roslin-
nofeing kwiatows (gldwnle trawami) | postad mszvsia,

Podobnle jak roiliny naczyniowe, gravby wyisze polwierdzajy pofrednle sta-
nowisko eblorowiska okredlanego przez fitosocjologdw juko zespol Fage-Quercetum
migidzy #vang bucsyna (Melico-Fagetum) a borem miessanym  (Pino-Quercetem)

Platy acidofilnych bucmyn z dobrze rozwinietdy warstws mszysta a ubogim
runem, tak na Pomorzw  Zachodnim  jak w Niemczech (Wegdiza Wezerskie)
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I w Danii (Fionin), posiadaly specyficznag {lore macromycetes. Glowna role od-
grewaly wonich geevby nogiemne briofilne [ ascidofilne. Wyrnina régnica w sto-
sunkuy do postacl tenwlaste] zaliezanej do zespolu Fago-Quercetum  typicum po-
twierden  prevpuszezenie Piotrowskie] | Zukowsklego (1987), 2= to
mszyste zbiorowisko, dodé czeslo spotykane w obrebie walu moven pomorskich,
mp#e znslugiwae na range samnodzielnego zespolu,

Porownujge pod wasledem mikollory lasy bBukowd Polski 2z buezynami Srod-
kowe) | poludniowe] Europy, mozna dostrzec dofé znaczne podoblefstwo miedzy
almi, Wieee] gatunkow  wspdlnyeh 2 lasami  jodlowp-bukowymi  Czechoslowacii,
Wezier | Jugostnwii posindaly polskle buczyny gorskie anizeli bucayny nifowe,
w Rtorveh brak jodly i swierka, lodé gatunkdw grzybow wyzszych wspalnych
£ oavend) bueevnl faizown wahala ste od 26-684% (tab. B).

Analtzn flory  mocromyeetes badanveh buceyvn na tle pokrewnyeh zespoldw
fesnveh Swindery o dndé szerokie] skali ekologiczne] grzvbdéw wystepujacyeh w tych
asach. Sposrad greybow naziemnych wiele gatunkdw znnlezionych w higrofilnym
| outinficznym zespole Mercwriali-Fagetum  podawano = olestw § legdw. Platy
avzneas podzespoly typowein Melico-Fagetum | formy podgorskiej Denterio (glan-
dulogae-Fapetum posiadaly szereg gatunkdw wspilnveh ze zbiorowiskami grado-
wyml. Acidofilne lasy bukowe | bukowo-debowe nawigzywaly pod wegledemn mi-
koflory do bordw mieszanyeh i jodlowyeh, a buczyny girskle —do laséw | boréw
indiowych,

Stwiertleonn istnienle Heznel grupy grevbiw rosngeveh nijezeseie] w zbioro-
wiskach losow bukowyeh, a spolvkanveh lakze w pokrewnveh zespotach lednych
sartiwnn 7 udzinlem uka jak | bez jego domiesski. Naleds do niej muin.: Lacia-
ring piperotus, L, subduleis, L. vellereus, Russula lepida, R. alutacea, R, fellea,
R, cyannxontha, R wigricans, Fhallus impudicus, Craterellus cornucoploides, Tri-
choloma  sulphureum, Clitoeybe fragrans;, C. hydrogramma. C.  odore, Mycena
stylobates, M. filopes; M. vitilis,” M. galericulota, Collybia peronate, C. buipracen
war, asema, Mardsming rotula, M. bulliardii, Polyporus varies vor numomilerius.
Tremella mesenterica, Kuchneromyees mutabilis, Oudemansiclla platyphylle | O
radicata. Gatunkl te uznaé mofna #6 charaktervsivesne dla rzédu Fapetalia,

Badania pordwnawceze w pokrewnych zespolach lesnych 2 udatalem buka do-
wiodly, = dezewn oo wplywa w o zngegnvin stopniu. na sklad mikoflory abioro-
wisgha w Kidrym westepule, wprowadzajge szereg gntunkdw grzvbiw 2 nim 2wig-
sanyeh, Wplyw buka zaznackia si¢ W svnusji  grevbdw nazieminych  (Lactarius
Blemnius, L. pallidus, Hyprophorus cbhurncus, Russule mairet, Coprinus pleaceus),
woosvnuzil pravbow na opadiyeh owoeeach buka (Daspscyphus virgineus, Phaeo-
marasmius corpophilus, Xylosphaera carpophils), o preede wazyvstkim w shinro-
wiskach mreyhow natdrzewnyeh,

Jitk  wykagaly obserwacie wlasne przeprowadzone w roanyeh zbiorowiskach
lasdow bukowyveh Palski oruz materialy pordwnawese w szeregu Kralow w sasicgu
buka w Europie; noastepujaee gatunki grzyvbiw wyesgyeh prayvigd mozna zo cha-
wktoryvstverne din badanyeh losow hukowyeh zwigzku Fegion silvaticee Tx. ef
Dlem. 1036

a) Gravby nagdemne
preferuggee cieplolubne buczyny nn podloZu alkalicenym:

Tricholoma pardinum, Russule meculate, R. olivacea. Boletus satanas, B. luri-

tdus, Cortinariug largus, Inccybe petiginosa;
preferujgee dyene buczyny na podlcau slabo Kwasnymi:

Helvelln orispa, Holetus erpthropus, B, appendiculatus. Strobilomyees flocco-
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pus, Stropharvia squamosa, Russula solaris, R. grisea var. vanthochlora, Tricho-
loma ustale)

preferujnee zyvane buczyny gorskie:
Porphyrellus  pseudoscaber, Cortinarius nemorensis, C. torvus, Hygrophoris
pudorinus, Phylloporus rhodoranthus;

b)Y Grevby na opadlyeh lisciach 1 owocach buka
preferajigee bueceyny nizowe:
Marasmius splachnoides, M. recubans, Tubaria pellucida;
preferujace buczyny gorskie:
Muycena fagetorum, M. capiliaris. Collybia fuscopurpurea, Marasmus prasios-
ML,
e} Grayby na opadlyeh galgzkach | drewnle bukowym
preferuigee Zvzne bucxyny nitowe:
Hydropus subalpinus, Polyporus forguignoni;
preferujagee Zyvzne buczyny gorskie:
Hericium coralloides, Omphalina epichysivm, Inonotus radiatus var, nodulosus
charakterysivezne dla lasiw bukowyeh nizowyeh | gorskich:
Marasmins alligeens, Myeens crocata, Pycnoporus cinnabarinus, Oudeman-
siella muctda,
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