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In the paper the results a 8-year mycocoenological study carried out on 34 permanent plots
marked in the Melico-Fagetum Lohm. ap. Seibert 1954, the Luzulo pilasae-Fagetum W. Mat. et A.
Mat. 1973, the Fago-Quercetum petracae Tx. 1955 and the Galio sylvatici-Carpinetum Oberd. 1957
associations are presented and several ecological groups of fungi are discussed.

The total number of 267 macromycetes species was noted. Some species rarely found in
Poland, such as: Hericium erinaceus, Neobulgaria pura and Polyporus tuberaster were noted.
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INTRODUCTION

Fungi consti of forest Particular
species of deciduous and needle trees enter into mycorrhizal relations with
certain species of fungi. The presence of fruit bodies of certain species, their
abundance and frequency of occurrence brings information on the activity of
the mycelium and its mycorrhizal ability as well as, indirectly, on the health
status of trees (Fellner and Pesk ové 1995) The species com-
position of izal fungi and relations among the
mycorrhizal, saprotrophic and parasitic fungi are important indications of the
conditions in the phytocenosis.

Recent reports on deteriorating viability of beech and oak trees in Europe
(Przybyt 1995) together with incommensurably low contribution of
deciduous trees, mainly beech trees, in the forests of Pomerania, in spite of
biotopic conditions potentially favourable for them (Czubifski 1950),
have stimulated interest in the communities including these trees, also from the
point of view of the mycosociological study.




126 M. Stasinska

Mycosociological studies in which fungi are treated as indicators of
changes in natural environment have been undertaken in different parts of
Europe (Bresinsky et al 1995). In the region of western Pomerania
such studies have been conducted in the Beech Forest near Szczecin (L i-
siewska 1963 Bujakiewicz 1969), on the Uznam and Wolin
Islands (Lisiewska 1966), in the Goleniow Forest (Friedrich
1986) and the Cedynia Landscape Park (Friedrich 1994). The forests
more to the east of Szczecin, including the Insko Landscape Park (ILP),
have not been studied in the aspect of mycological changes. It is supposed
that cessation of preferred pine cultivation will result in gradual elimination
of this species from the tree-stand and restoration of the original composition
of beech forests.

The subject of the study reported are macrofungi in selected forest
communities of the Ifisko Landscape Park and their role as indicators of
changes in the process of restoration of the original composition of beech
forests which have been for a long time subjected to artificial pinetisation.
The aims of the study are:

of in forest ities of the Irisko Land-

scape Park,
Det ination of ical relations in the iati studied
and their interpretation against results of other studies performed in
Poland,

Identification of relations between ecological groups of fungi and par-
ticular tree species, assessment of the role of fungi as indicators in

of of ph

The paper is the first in the series presenting results of the study on
macromycetes in selected forest communities of the ILP Il gives general
information on the study area, and
tics of the forest associations studied.

STUDY AREA

The Insko Landscape Park (Fig. 1) an area of 17 763 ha, was founded in
1981 to protect of natural ter lakes and hilly
structure of the land Jasnowski and C‘wlkllnskl 1977).

The land sculpture, geological structure and soils of the ILP are products
of direct and indirect effect of Scandinavian glacier during the Baltic Glacia-
tion. Glacial deposits are of meridional arrangement and form zones of sandr
sands, frontal moraine and ground moraine, which differ in sculpture,
geological structure and kind of soil (Dobracki 1986).
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Fig. 1. lisko Landscape Park (ILP)

Reserve: 1 — Glowacz; 2 — Kamienna Buczyna; 3 — Kraemieiskic Zrédliska (proposed);

4 — Wyspa Soltyski; 5 — Pertowkowe Buki (proposed); a — border of the park; b — border of the
protective zone

Characteristic elements in the park landscapes are rampart and domed
hills of the frontal moraine. They surround deep water-eyes, peat-bog valleys,
swamps, deep ravines and elongated gullies filled with lake water (M iko-
tajski 1966).

The geological structure is inated by the Q 'y deposits —
mainly the Pleistocene ones, while in the valleys and gullies — the Holocene
deposits (Dobracki 1986). The pscudopodzolic soils are dominant,
relatively low is the contribution of podzolic soils and hydromorphic soils
(Prusinkiewicz and Bednarek 1991).

The Ifisko Landscape Park is rich in water resources — abundant ground
waters, numerous little rivers, streams and lakes (Jasnowski and
Gwiklifiski 1977). The river network consists of many streams flowing
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down from the moraine hills making a water divide between tributaries of the
two rivers Rega and Ina. However, the dominant hydrogeographic elements in
the park are lakes.

The climate of the park is characterised by short winters and summers,
long transitory periods and great annual variation of weather conditions
(Kozminski 1986). In the years 1991—1995 the mean annual tem-
perature of the air was 8.5°C, and the annual precipitation totals — 711.8 mm
(after Monthly Agrometeorological Reports 1986—1995 and Statistical
Annuals 1991—1995, Tab. 1 and 2).

Table 1
Mean monthly and mean annual air temperatures for the meteorological station in Resko [°C]

YayMonth [ I I I IV V VI VO VI X X XI XI|I-XIi]

1991 17 24 48 15 92 137 xxs 175 137 87 40 08| 81
1992 06 26 40 75 — — 192 187 126 53 41 05| 95
1993 L1 02 28 36 159 144 156 153 116 78 -02 20| 75
1994 23 19 40 87 117 147 214 179 134 71 54 30| 90
1995 00 39 29 72 117 149 195 179 130 112 18 42| 83

1986-1995 | 06 06 34 75 125 151 178 168 127 87 36 10| 84
—7 no data; 'afer Statistical Annual (1993)

able 2
Monthly and annual precipitation totals for the meteorological station in Resko [mm]

Yea/Month [ 1 I II IV V VI VI VII IX X XI XI | I-XII

1991 26 30 33 47 79 175 22 101 36 32 S0 73| 704
1992 29 51 100 32 42 39 2 107 30 32 T4
1993 69 S5 43 33 39 101 154 8 107 27 31
1994 129 15 105 29 50 29 9 36 59 43 46 98| 648
st
56

9 62 73 4 S8 82 63 9% 94 22

1995
19861995 | 61 40 58 43 45 83 62 70 68 35 62 682

The vegetation cover of the park is diverse with the domination of forest
communities occupying almost 53% of the area, which arc highly diversificd
and show mosaic di: ined by to the habitat iti These
are the remains of primeval deciduous forests with the dominant species of
Fagus sylvatica (Jasnowski and Cwiklifski 1977; Bora-
tydnska and Boratynski 1990) — substantially eliminated by
introduction of Pinus sylvestris (Czubidski 1950).

Deciduous forests, and beech forests in particular have been characteristic
of the area of the park. On the map of potential natural vegetation cover
their habitats occupy the largest area (Jasnowski etal 1995). At present
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beech stands take over 30% of the forest area and are represented by the
associations: the Melico-Fagetum Lohm. ap. Seibert 1954 (the main one)
and the Luzulo pilosae-Fagetum W. Mat. et A. Mat. 1973. Phytocoenoses of
the Fago-Quercetum petraeae Tx. 1955 occur as large complexes or fragments
in the beech stands, and a small part of the area is taken by the Galio sylva-
tici-Carpinetum Oberd. 1957. The best-preserved fragments of these com-
munities have been protected as a natural reserve (Grinn 1983a, b;
Wotejko 191; Wotejko and Kmiecik 1991) and in them
permanent plots have been selected for mycosociological study.

In land depressions near streams p of the Cir Al
Oberd. 1953 can be met, and in hollows without flows and near overgrowing
water reservoirs — the Ribo nigri-Alnetum Sol.-Goérn. 1975 (Wotejk o and
Kmiecik 1991), however, they were excluded from mycosociological
observations.

METHODS

Mycosociological observations in the ILP were carried out in the years
1990—1997 over the areas of the three nature reserves: Kamienna Buczyna,
Gtlowacz and Wyspa Soltyski, and two prospective natural reserves: Krze-
miedskie Zrodliska and Pertéwkowe Buki (Fig. 1). In the areas occupied by
the associations representative of the park: the Melico-Fagetum, the
Luzulo pilosae-Fagetum and the Fago-Quercetum petraeae, as well as in
the Galio sylvatici-Carpinetum — an association rare in this part of the
country (Tab. 3), 34 permanent plots, of 400 m? each, were established. The
plots were chosen on the basis of relevés made by the Braun-Blanquet
method and classified in the Matuszkiewicz system as well as following the
consultations with florists. In each plot pH of the surface layers of the soil (2—5
cm deep) was determined by the potentiometric method (Tab. 3).

Observations in the permanent plots were conducted every 2—3 weeks in
the period from April to November, the number of mycosociological obser-
vations in plots varied from 37 to 43.

Results of the observations are presented in tables prepared for the three
groups of fungi species, depending on the substrate of occurrence: a) terrestrial
fungi, b) litte ing fungi and c) lignis fungi. The iologi:
cal relevés in the tables are arranged according to the moisture content at
a given habitat, starting from the highest moisture patches. For each species its
abundance according to the scale of Jahn et al (1967), number of
observations and degree of constancy in the Braun-Blanquet scale, have been
determined.
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The species nomenclature of Ascomycota was assumed after Michael
et al. (1988), while that of Basidiomycota after Eriksson and Ryvar-
den (1973—1976), Eriksson ctal (1978—1984), Kuyper (1986),
Kreisel (1987, Hjortstam et al (1987, 1988), Stangl (1989),
Arnolds (1990), Telleria (1990, Hansen and Knudsen
(1992, Maas Geesteranus (19923, b, Ryvarden and
Gilbertson (1993—1994), and Roberts (1994—1995).

The nomenclature of vascular plants was assumed after Mirek etal
(1995), that of bryophytes after Corley et al (1982), and that of forest
communities after Matuszkiewicz and Matuszkiewicz
(1996).

The collection of macrofungi was deposited in the Herbarium of the
Szczecin University (SZUB).

DESCRIPTION OF THE FORESTS STUDIED

The Melico-Fagetum association occurs most often in a typical form. The
‘main component of the tree-stand is Fagus sylvatica with a small contribution
of Quercus robur or Pinus sylvestris. The shrub layer is relatively poorly
developed and includes the species: Fagus sylvatica, Acer pseudoplatanus and
Sorbus aucuparia saplings. The herb layer includes the character species of the
association: Dentaria bulbifera, Festuca altissima, Galium odoratum and Melica
uniflora, and the character species of the order Fagetalia silvaticae: Galeobdolon
luteum, Milium effusum and Pulmonaria officinalis. The moss layer appears in
small areas and includes the species: Hypnum cupressiforme, Plagiomnium
rostratum and Mniwm hornum (Grinn 1983a, b; Wotlejko 1991)
Depending on the sculpture of the area and habitat conditions in some
recorded a domination of Melica uniflora, Dentaria bulbifera, Festuca altissima
or Corydalis cava is noted.

In the area of the park the Luzulo pilosae- anetum dcvelnps ina typical
form but is rather poor. The d by Fagus
sylvatica with small admixtures of Quercus permza and Pinus sylvestris.
The shrub layer is practically absent, and if present — composed mainly of
beech saplings. The herb layer mainly includes Luzula pilosa, Carex pilulifera,
C. digitata and Poa nemoralis, while the moss layer: Hypnum cupressiforme,
Dicranella heteromalla and Dicranum xcapanum The bottom of the fomst is

covered with a thick, of a few tens layer of
liter (Grinn 1983a; Wolcjko and Kmiccik 1991).
The species ition of the Fag petracae association is

similar to that of neighbouring beech forests. The densely and giving much



Macromycetes in the lisko Landscape Park 135

shade tree-stand includes mainly Quercus petraea and Quercus robur, with
admixtures of Fagus sylvatica and Pinus sylvestris. There is practically no
shrub layer, only occasionally beech saplings can be met. The herb layer is
in some patches well developed and includes weakly acidiphilic species:
Maianthemum bifolium, Oxalis acetosella, Deschampsia flexuosa and species
typical of beech forests like Galiwm odoratum, Luzula pilosa and Melica nutans.
The moss layer, covering up to 30% of the plot, includes Hypnum cupressifor-
me, Dicranella heteromalla and Leucobryum glaucum (W otejko and
Kmiecik 1991)

The Galio sylvatici-Carpinetum association develops in small patches near
lakes. The dominant tree species are Carpinus betulus and Quercus petraea or
Quercus robur, depending on the patch, always with admixture of Fagus
sylvatica. The well-developed shrub layer includes such species as Corylus
avellana, Crataegus laevigata and Sorbus aucuparia, apart from beech and
hornbeam. The herb layer is well developed and includes the character
species of the iation and of the QO Fag class: Actea spicata,
Galium sylvaticum, Poa nemoralis, Carex digitata, Lathyrus montanus and
Melica nutans. The moss layer, rather poorly developed, includes Hypnum
cupressiforme and Mnium hornum (Wotejko 1991; Wotejko and
Kmiecik 1991).

RESULTS OF OBSERVATIONS
Mycological analysis of the forest communities studied

In the Melico-Fagetum association the number of the macromycetes
observed was 211. Dominant among them were terrestrial fungi (Tab. 4), and
from among them mycorrhizal ones making up about 60%. The abundant
and frequent were the species mycorrhizal with beech trees, like Amanita
citrina, A. phalloides, Hygrophorus eburneus, Laccaria amethystina, Lactarius
blennius and Russula nigricans, reaching high degree of constancy (V—III).
Apart from the fungi related to beech trees, there is a marked presence of the
species related to the occurrence of pine trees — Amanita gemmata and
Lactarius rufus, or oak trees — Lactarius quietus. The most frequent represen-
tatives of the saprotrophic species are Clitocybe clavipes, Lycoperdon perlatum,
Phallus impudicus, Stropharia aeruginosa and St. squamosa. Sporadically met
are xepresenmuvm of the species Balem.v edulis, Cantharellus cibarius, Geastrum

and which are less and less frequent
in Poland.

The group of litter-decomposing fungi is the poorest in species (Tab. 4),
characterised by low abundance and varied frequency but high stability.




Table 4
occurring in of the Meli in the Lisko Landscape Park

Fa Fa Mu Mu Mu Db Db Db Cc Cc t « t «

Face et

Successive number £ 228 & 5 6. 7% TR0 A1 R s W 1516 1
Number of plot & 71819 (17 2053 11 1516 T 01 6 728 9 10
Reserve KB KB KZ KZ PB PB PB KZ KZ KZ KZKZ KBKB G G G
Number of forest unit 408 408 511 514 474 474 474 515 S11 513 515 515 408 408 127 127 127
Number of observations 37 37 41 41 40 40 40 41 41 41 41 41 37 37 43 43 43
Number of taxa 82 178
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The most often observed species are Collybia butyracea, C. dryophila, Dasys-
cyphus virgineus and Xylaria carpophila, while Collybia maculata and Mycena
capillaris, frequent in other regions in Poland, are rare.

Much more diverse is the group of lignicolous fungi (Tab. 4) — over 30%
of the species occur at great degree of constancy (V—1III), and their frequency
and abundance vary significantly in particular patches. A considerable number
of species, including Fomes ius,
deustum, Lycoperdon pyriforme and Xylaria hypoxylon, occur on beech tree
stumps at different stages of decomposition. On much mouldered trunks often
observed are i lla and Mycena while on
trunks in the first stages of mouldering — Stereum subtometosum. On ‘branches
and twigs of beech trees Bisporella citrina and Nectria cinnabarina are
frequently met. Sporadic presence of Datronia mollis, Ganoderma lucidum,
Hebeloma radicosum, Oudemansiella mucida and Phaeolus schweinitzii, the
species very rare in Poland, is noted.

A analysis of noted in the patches of the
Melico-Fagetum in the ILP and other regions in Poland shows that the
species characterised by a high degree of constancy in the park: Collybia
dryophila, C. peronata, Dasyscyphus virgineus, Hygrophorus eburneus, Lactarius
blennius, ius alliaceus, i Phallus impudicus
and Xerula radicata are also common in this association in other regions
in Poland.

In the Luzulo pilosae-Fagetum the number of macromycetes species noted
was 202. From among terrestrial fungi (Tab. 5) the mycorrhizal species make
up almost 78%, and the dominant in this group are the species forming
mycorrhizae with beech trees such as: Amanita phalloides, A. rubescens,
Hygrophorus eburneus, Laccaria amethystina, Lactarius blennius, Russula ochro-
leuca and R. nigricans. These species are abundant and frequent, and reach
high degrees of constancy (V—III). In the patches studied the presence of
‘mycorrhizal species living in symbiosis with pine trees — Lactarius rufus and
Xerocomus badius, or oak trees — Lactarius quietus is also noted. The group of
saprotrophic species is represented most frequently by: Lepista flaccida, Phallus
impudicus, Stropharia aeruginosa and St. squamosa.

On the litter the number of fungi species was much lower. About 53%
of the litter-decomposing species appear frequently and reach high degree
of constancy (V—III), this group includes e.g: Collybia butyracea, C. dry-
ophila, C. peronata, C. maculata, Dasyscyphus virgineus and Xylaria carpo-
phila, and Collybia tuberosa growing on decaying fruit bodies of Russula
nigricans.

The most numerous group of fungi are lignicolous ones and 30% of them
are frequent and abundant as well as characterised by high degree of constancy
(V—11I). The species Armillaria mellea, Bje adusta, Fomitopsis pinicola,
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Fomes fomentarius, Ganoderma applanatum and Hypoxylon deustum are
abundant on alive or relatively recently fallen beech tree trunks. Trunks and
stumps in the stage of advanced decomposition are often grown with
Megacollybia platyphylla, Mycena haematopus, Stereum subtomentosum and
Marasmius alliaceus. Fallen branches and twigs are grown with species
producing fine but numerous fruit bodies, like Bisporella citrina, Calocera
cornea, Crepidotus variabilis and Nectria cinnabarina.

Relatively numerous is the group of lignicolous fungi reaching the second
degree of constancy (Tab. 5) including: Ascocoryne cylichnium and Oudeman-
siella mucida — growing on relatively recently fallen beech tree trunks;
Datronia mollis, Neobulgaria pura and Trametes gibbosa — growing on trunks
and stumps in the stage of i advanced ion; Peziza
micropus, Pluteus umbrosus, Polyporus varius and Scutellina scutellata — on
highly decomposed tree trunks. Laetiporus sulphureus and Hymenochaete
rubiginosa grow on the stumps of oak trees and Heterbasidion annosum — on
the roots of pine trees.

Analysis of the macromycetes occurring in the Luzulo pilosae-Fagetum
association in the park and in other regions in Poland has shown that many
species found frequently in the park, eg. Amanita citrina A. rubescens,
Armilaria mellea, Collybia_dryophila, C. peronata, Laccaria amethystina,
L. laccata, Mycena 1, Phallus impudicus,
Russula ochroleuca, Xerocomus chrysenteron, and Xerula radicata, are also
common elsewhere.

The number of macromycetes species noted in the Fago-Quercetum
petraeae association is 76. Half of this number are terrestrial fungi (Tab. 6)
of which 80% are mycorrhizal species. The most frequent and abundant
are Amanita rubescens, Boletus erythropus, Laccaria amethystina, Russula
ochroleuca and Xerocomus chrysenteron. The presence of pine trees in the
neighbourhood accounts for the occurrence of a numerous group of species
related to this tree, e.g. Lactarius rufus, Tylopilus felleus, Rozites caperatus and
szcamu.v bmiiu:

of litt ing fungi is insigni (Tab. 6).
The group of lignicolous fungi is rather rich in specics (Tab. 6). Fomes
)psis pinicola and are often found on

decaying beech tree trunks, Daedalea quercina and Hymenochaete rubiginosa
often cover oak tree stumps, while Trichaptum abietinum — pine tree stumps.
Stems of the living oak trees are sometimes covered with Fistulina hepatica and
Laetiporus sulphureus, which may produce large size fruit bodies. Of the
lignicolous fungi noted, 40% produce annual or perennial fruit bodies and
20% are harmful tree parasites.

Similarly as in other regions of Poland, in the Fago-Quercetum petraeae
association in the ILP the terrestrial fungi are dominant.
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Table 6

occurring in

in the Iiisko Lindnpﬂ Park

Successive number
Number of plot
Reserve

Number of forest unit

Number of observations
Number of taxa

A. Terrestrial fungi
Laccaria amethystina Cke.
Xerocomus badius (Fr) Kihn. ex Gilb.
Xerocomus chrysenteron (Bull) Quél.
Lepista nuda (Bull: Fr) Cke.

it )

Ihthaloma mlphweum (BuLL Fr)

i erythropus (F.: Fr) Kibh.
Russula ochroleuca (Pers.) Fr.
Amanita rubescens (Pers: Fr)S. F. Gray
Paxillus involutus (Batsch: Fr) Fr.
Russula nigricans (Bull.: Fr) Fr.
Lactarius rufus (Scop.: Fr) Fr.
Laccaria laccata (Scop.: Fr) Bk. et Br.
Dopls felss  Bull: Fr) P. Kan
Boletus edulis
Hygaphmmu nvmmum (Wull: Fr)
Mre.

Scleroderma citrimum Pers.
Tricholoma saponaceum (Fr.: Fr)
Kumm.

Cantharellus cibarius Fr.
Russula fellea (Fr.: Fr) Fr.

Clitopilus prunulus (Scop.: Fr) Kumm.
Russula virescens (Schaeff) Fr.
Agaricus silvicola (Vitt) Peck

R. sororia (Fr) Romell

R. vesca Fr.

Tubaria furfuracea (Pers. Fr) Gill
Explanations: see Table 3—4.

25

Xerocomus subtomentosus (L. Fr) Quél.
B. Litter — decomposing fungi
Collybia dryophila (Bull.: Fr) Kumm.
C. butyracea (Bull:: Fr) Kumm.
C. peronata
C. maculata (A. ct

C. Lignicolous fungi
Fomitopsis pinicola (5

: Fr)
: Fr) Kumm.

Hymenochaete rubiginosa (mm Fr)
Lév.

Trichaptum abietinum (Dicks.: Fr) R
Amillaria mellea (Vai.: Fe) Kum 3 1
Hypholoma fasciculare (Huds.: Fr)

umm.
Pholiota squarrosa (Weig.: Fr) Kumm,
Ganoderma applanatum (Pers.) Pat.
Sterewn rugosum (Pers.: Fr) Fr.
Laetiporus sulphureus (Bull: Fr) Murr.
Nectria cinnabarina (Tode: Fr Fr.
Stereum hirsutum (Willd: Fr) . F. Gray
Bjerkandera adusta (Willd: F) P. Karst|
Dacrymyces stillatus Nees: Fr.
Mycena galericulata (Scop.: Fr) S. F.
Gr

y
Calocera comea (Batsch: Fr) Fr.
Phlebia radiata_Fr.
Xylaria hypoxylon (L: Fr) Grev.
Exidia plana (Wigg) Donk
Daedaleopsis mfmgm (Bolt.: B B
Fistulina_ hepatica (Sl
*Phellinus robustus (P. x.m.) Bourd.et
Galz.

Heterobasidion annosum (Fr) Bref,
Xerula radicata (Relhan: Fr) Dérelt
iophora quercina (Pers.: Fr) Cke.
pm-aua:rmmmw(n.m Fr)Fr.
Trametes gibbosa (Pers. T.
Mzgamllybu: latyphylla (Pers. Fr)

Trametes versicolor (L. Fr) .
Tricholomopsis ruil +Fr) Si
Pluteus atricapills (Batsch) 5

5
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In the Galio sylvatici-Carpinetum dssociation the number of macromytes
noted was 120. Over 60% of the terrestrial fungi (Tab. 7) are mycorrhizal
species accompanying different species of trees. Apart from those related to oak
and beech trees, there also those related to pines. The most frequent, but not
really abundant are e.g. Amanita citrina, A. rubescens, Boletus erythropus,
Laccaria amethystina, L. laccata, Lactarius quietus, L. rufus, Russula ochroleu-
ca, Xerocomus badius and X. chrysenteron.

The group of litter-decomposing species (Tab. 7) is represented much less
abundantly, the species most often met are Collybia butyracea, C. dryophila and
C. peronata.

The contribution of lignicolous fungi (Tab. 7) in the patches studied is
comparable to that of terrestrial ones. Relationships between particular species
of fungi and trees (kind of substrate) are markedly visible. Such species as e.g.
Daedalea quercina and Hymenochaete rubiginosa grow in large numbers on oak
tree stumps and Xerula radicata — near beech tree stumps.

Analysis of macromycetes occurring in the Galio sylvatici-Carpinetum in
the park and in other regions of Poland has proved that many of the fungi
species found in the area studied, e.g. Amanita phalloides, Lactrius quietus and
Mycena inclinata are also frequently noted in other regions.

Contribution of ecological groups of fungi in the forest associations studied

‘The contribution of ecological groups of fungi in the forest associations in
the area of the park is similar (Fig. 2).

The ecological group richest in species is that of terrestrial fungi (Fig. 2).
The total number of taxons noted is 129, which makes up 48.5% of all the
species observed in permanent plots. As far as the number of species is
concerned, the group of terrestrial fungi is represented by from 2 to 5 times
‘more species than herbal plants noted in permanent plots (Fig. 3). Among them
the mycorrhizal species are dominant and make up almost 70% of the
terrestrial species. The most frequent and abundant are those in mycorrhizis
with beech trees, than those in mycorrhizis with the oak and pine trees.

The group of litter-decomposing fungi in the forest associations studied is
not numerous (Fig. 2). In total the number of species observed is 26, 50 9.7% of
all fungi species in permanent plots.

The lignicolous fungi make the second most abundantly represented
group. The total number of species observed is 112, which makes up 41.8% of
the species noted in permanent plots. Analysis of the percent contribution
of this group of fungi in the forest associations studied shows that it is the
lowest in the Melico-Fagetum (41.7%) while the highest in the Luzulo
pilosae-Fagetum (46.8%). In this ecological group of fungi the parasitic species
make up about 17%.
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Table
Macromycetes occurring in phytocoenoses of the Galio sylvatici-Carpinetum in the lisko
Landscape Park
Successive number 1 2y B
Number of plot 2324, 2,
Reserve WS WS Kz
Number of forest unit 41 41510
Number of observations 2 4 4
Number of taxa 89 81 8
1 2
A. Terrestrial fungi
Laccaria amethystina Cke. P e W
Russula ochroleuca (Pers.) Fr. Ria 20, g
Boletus erythropus (Fr.: Fr) Krbh. a5 g g
Amanita citrina (Schaeff) Pers. LIRSy AL 18
Xerocomus chrysenteron (Bull) Quél £ % Ay
Stropharia aeruginosa (Curt.: Fr) Quél. COm T

Xerocomus badius (Fr) Kihn, ex Gilb. ng M Ay
Lacearia laccata (Scop.: Fr) B. et Br. D, n oAy
Lactarius quietss (Fr) Fr. n,omg Ay

Lactarius rufus (Scop.: Fr) Fr. 0l ey
Lepista nuda (Bull:: Fr) Cke. 2 Tngr
Russula nigricans (Bull: Fr) Fr. ey -Bay ) B
Tylopilus felleus (Bull.: Fr) P. Karst. P
Cantharellus cibarius Fr. n'n
Hydnum repandum L. Fr. 6, ay Tiag
Amanita phalloides (Vaill: Fr) Link S g
Hygrophorapsis aurantiaca (Wulf:: Fr.) Mre. T s Ty My
Russula fellea (Fr.: Fr) Fr. PRy
Clitopilus prunulus (Scop.: Fr) Kumm. Bito Fan o Ty
ussula emetica (Schaefl: Fr) Pers. R A
Leccinum scabrum (Bull.: Fr) S. F. Gray 6 e ay
Macrolepiota procera (Scop.: Fr) Sing. 5w Dy
Amanita gemmata (Fr) Bertill T R R
Clavina rugosa (Bull: Fr) Schroet. P
Tricholoma sulphureum (Bull.: Fr) Kumm. P
Humaria hemisphaerica (Wigg: Fr) Fuck. non
Boletus edulis Bull.: Fr. n, o
Inacybe seophylla (Sow n) Kumm. n, o
Amanita muscaria (L.: Hook. £yt ¥
Lympﬂdﬂn perlmum Pere: Pers. Dl o Lats
Stropharia squamosa (Pers.: Fr) Quél. N,
Amanita pantherina (DC.: Fr) Krbh. n . n

Russula cyanoxantha (Schaefl) Fr. PR 3
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Hebeloma crustuliniforme (Bull) Quél. =
Scleroderma citrinum Pers

Cratherellus corucapioides (L Fr) Pers.
Xerocomus subtomentosus (] r.) Quél.
Hebeloma sinapizans (Pavlet: Fr) Gill
Helvella lacunosa Afz.: Fr.

Inocybe rimosa (Bull:: Fr) Kumm.
Leotia lubrica (Scop.) Pers.: Fr.
Macrolepiota rhacodes (Vitt) Sing.
Tubaria furfuracea (Pers.: Fr) Gill.
Russula sororia (Fr) Romell

Agrocybe praecox (Pers.: Fr) Fay.
Boletus luridus Schaeff: Fr.

Russula vesca F.

Scleroderma verrucosum (Bull): Pers.
Russula virescens (SchaefT) Fr.

Inocybe asterospora Quél.

Clitocybe nebularis (Batsch: Fr.) Kumm.
Russula xerampelina (Schacfl) Fr.

R. fragilis (Pers.: Fr) Fr.

B. Litter-decomposing fungi
Collybia dryophila (Bull:: Fr) Kumm.
C. peronata (Bolt: Fr) Kumm.
¢ bulymcu (Bull.: Fr) Kumm.
Bpmenoaypius fuctigems (Bul: Fr) 8. F. Gy
Mycena il (Fe) Qué
Collybia maculata (A. et s: Fr) Ku
Ciboria batschiana (in Zopfet Sydow) Buchwald
Mycena pura (Pers.: Fr) Kumm.
M. galopus (Pers.: Fr) Kumm.

C. Lignicolous fungi
Fomitopsis pinicola (Sw.: Fr) P. Karst.
Mycena galericulata (Scop:: Fr) S. F. Gray
Armillaria mellea (Vebl: Fr) Kumm. s. .
Fomes fomentarius (L.: Fr) Kickx
Daedaleopsis confragosa (Bolt.: Fr.) Pers.
Nectria cinnabarina (Tode: Fr) Fr.

Xylaria hypoxylon (i
Crepidotus variabi

Calocera comea (Batsc

Exidia plana (Wigg) Donk

Calocera viscasa (Pers.: Fr

Megacollybia platyphylla (Pen Fr) Kotl. et Pouz.
Pluteus atricapillus (Batsch) F

Daedalea quercina (I
Peniophora quercina (Per
Schizophyllum commune F.: Fr.
Pholiota lenta (Pers.: Fr) Sing.
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1

Xerula radicata (Relhan: Fr) Dorfelt
Fr) P. Karst.
: Fr) Korf et Carpenter
Lycoperdon pyrforme Schact: Pers.

Mycena haematopus (Pers.: Fr) Kumm.
Marasmius rotula (Scop.: Fr) Fr.
Ramaria stricta (Pers.: Fr) Quél.

Hymenochaete rubiginosa (Dicks.: Fr) Lév.
Cyathus striatus (Huds) Willd.: Pers.
*Vuileminia comedens (Nees: Fr) Mre.
Stereum rugosum (Pers.: Fr) Fr.
Pathyrela pldfornis (Bul: Fe) Orton
Hypholoma fasciculare (Huds.: Fr) Kumm.
Polyporus varius (Pers.): Fr.
Dacrymyces stillatus N
Trametes hirsuta (Fr) Pil.
Trichaptum abietinum (Dicks.: Fr) Ryv.
Heterobasidion annasum (Fr) Bref.
Hirneola auricula-judae (Bull: Fr) Berk.
Phlebia tremellosa (Schrad.: Fr) Nakas. et Burds.
Ganoderma applanatum (Pers) Pat.
Paxillus atrotomentosus (Batsch: Fr) Fr.
Tricholomopsis rutilans (Schrad.: Fr) Sing.
Laetiporus sulphureus (Bull.: Fr) Murr.
Crucibubum laeve (Huds) mehly in Kambly et Lee
Exidia glandulosa (Bull.
Bjerkandera adusta (Willd: Fr) P. Kanst
Trametes versicolor (L.: Fr) Pil.
Xylaria polymorpha (Pers.: Fr) Grev.
Pleurotus ostreatus (Jacq.: Fr) Kumm.
Mycena inclinata (Fr) Quél

Phlebia radiata Fr.

Explanations: see Table 3—4
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In the forest associations in the Ifisko Landscape Park, the contribution of
particular groups of fungi significantly depends on the ecological conditions in
the patches studied.

Melico-Fagetum Luzulo pilosae-Fagenm

{4 C

1% 9%

[N = 2

A

=—| % = %
A
e » e

= - =

Galio sylvatici-Carpinetum Fago-Quercetum petraeae

of the Tisko

Fig 2. Proportion of ecological groups of macromycetes in forest communi
Landscape Park
A — terrestial fungi; B — lignicolous fungi; C — litter-decomposing fungi
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DISCUSSION
Macromycetes of forest associations in the Lisko Landscape Park

From the mycosociological point of view, the Melico-Fagetum is the most

i studied i The species of the fungi

found in the patches of this association in the area of the park is similar to that

reported from other areas in Pomerania (Lisiewska 1963, 1966, 1974)

and the Wielkopolska Lowland (Endler 1971), while shows some differen-

ces from those in the Czgstochowa Upland (A damczyk 1996) and other

regions in Europe (Jahn etal 1967; Thoen 1970, 1971), attributed to
differences in the type of substrate and climatic conditions.

Against a background of the other forest associations of the park, the
Melico-Fagetum is distinguished by the richness of exclusive species, including
those often noted in beech forests e.g. Mycena pelianthina (W ojewoda
1975), and those related to the Fagion sylvaticae ﬂllla.noe (Lisie ws ka
1974) eg. Inocybe petiginosa, ius setosus,
and Mycena fagetorum.

Many species abundant in the Melico-Fagetum, e.g. Collybia dryophila,
Hypoxylon deustum, Laccaria amethystina, L. laccata, Pluteus atricapillus,
Russula ochroleuca and Xerocomus chrysenteron, are characterised by large
ecological scnle They are met not only in beech forests, but also in other
forest mainly in oak-linden-hornb forests (Nespiak
1959; Lisiewska 1965 Lawrynowicz 1973; Gumifska
1991—-1992; Friedrich 1994). Therefore, the hypothesis put forward
by Nespiak (1968) and saying that the Melico-Fagetum is the associa-
tion showing a greater connection in the aspect of its fungi to oak-
linden-hornbeam forests than to other types of beech forests, scems supported
by our results.

The macromycetes occurring in the Luzulo pilosae-Fagetum in the park
are equally rich and diversified as those found in the patches of this associa-
tion in other areas in Pomerania (Friedrich 1986, 1994) but show
some significant differences from those found in other regions of Poland
(Domanski etal 1963 Lisiewska etal 1977; Adamczyk
1996) and Burope (Jahn et al 1967, Pildt 1969; Thoen 1970,

1971), which is for by dif in the substrates and climatic
conditions.
As far as i ical relations are d, the patches of the

Luzulo pilosae-Fagetum in the ILP are similar to those of the Melico-Fagetum.
This fact can be accounted for by the dominant role of beech trees in the
tree-stand of both associations and the presence of the same species as
admixtures, e.g. pine trees. These factors are responsible for weakening of
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differences between the species composition of fungi in these two associations
Gawrynowicz 1973; Bujakiewicz 1981).

The macromycetes occurring in the Fago-Quercetum petracae are most
similar to those found in this association in the Cedynia Landscape Park
(Friedrich 1994), while much less to those reported from the same
associations in other areas in Pomerania (Lisiecwska 1963, 1966, 1974;
Bujakiewicz 1986)and the Wiclkopolska Lowland (Endler 1971).

In the aspect of species composition, frequency and abundance, the

noted in the Fago-Qs petraeae in the ILP resemble those
occurring in the Galio sylvatici-Carpinetum. This fact is a consequence of the
dommam role of oak trees and a considerable contribution of pine trees in the
tands of both iatig The latter is by the presence of
some species in mycorrhizal relations with pine trees, e.g. Cantharellus cibarius,
Lactarius rufus, Paxillus involutus, Xerocomus badius, and some lignicolous
species related to this tree species, e.g. Calocera viscosa, Paxillus atrotomentosus
and Trichaptum abietinum. A small contribution of Fagus sylvatica in the trec
stand in this association in the park is probably the reason why certain species,
e.g. Lactarius blennius, (noted in this association in other regions of Pomerania
(Bujakiewicz 1986; Friedrich 1994) and abundant in neigh-
bouring patches of the Luzulo pilosae-Fagetum) do not occur in the association
in the park. Also, the presence of such species as Helvella crispa or Scleroderma
verrucosum, reported as distinctive for the Fago-Quercetum from the Darss
Peninsula (Kreisel 1957) and from Netherlands (Jansen 1984), was
not established.

The macromycetes found in the Galio sylvatici-Carpinetum association
make a group much poorer in species than those reported from the Galio
sylvatici-Carpinetum in the Wielkopolska Lowland (Lisiewska 1965;
Bujakiewicz and Fiklewicz 1965, Lisiewska and
Bujakiewicz 1976) or western part of Pomerania (Friedrich
1994).

Many of the fungi species occurring in the Galio sylvatici-Carpinetum
in the park have been also noted in patches of Stellario-Carpinetum in Pome-
rania (Friedrich 1979) and Tilio-Carpinetum in other regions in Poland
(Nespiak 1959; Lawrynowicz 1973; Wojewoda 1975,
1978; Lisiewska etal 1977, Gumidska 1991-1992; Lisie w-
ska 1995 Bujakiewicz 1995 Skirgietto 1995 Skir-
giello and Lisiewska 1996). They have been also reported from
oak-linden-hornbeam forests outside the borders of our country (Pilat
1969; Winterhoff 1977; Horak and RG11in 1988), they are
mostly characterised by a large ecological scale L. awrynowicz 1973)
and occur in oak-linden-hornbeam forests and in beech forests, e.g. Stropharia
squamosa and Boletus erythropus (Lisiewska 1974).
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In the ILP, the majority of the fungi species found in the Galio
sylvatici-Carpinetum were also observed in the Melico-Fagetum and the
Luzulo pilosae-Fagetum. This fact can undoubtedly be attributed to a great
contribution of beech trees in their tree-stands as many of the species were
those in mycorrhizae with this tree, e.g. Hygrophorus eburneus, Russula
ochroleuca and R. nigricans. In comparison with the other associations in the
park, the Galio sylvatici-Carpinetum is characterised by the greatest mean
number of fungi species.

Analysis of macromycetes occurring in forest associations in the ILP,
against the analogous data for the same associations in other regions of the
country, leads to a conclusion that the majority of fungi species from the
area are characterised by wide ecological scale. Among them there is a group
of fungi considered by Lisiewska (1974) to be associated with the
Fagetalia order forests, e.g. Collybia butyracea, Marasmius rotula, Mycena
galericulata, Phallus impudicus, Russula cyanoxantha, R. nigricans, and a group
of fungi most often met in beech tree forests (Wojewoda 1975) eg.
Collybia peronata, Hygrophorus eburneus, Lactarius blennius, Marasmius
alliaceus, Mycena capillaris, Oudemansiella mucida, Polyporus varius, Russula
fellea and Tricholoma ustale. From the species belonging to the latter group
Mycena crocata — noted in the Beech Forest near Szczecin (Lisiewska
1963) — does not occur. The presence of Boletus luridus was noted only once at
a single site. It is a species preferring thermophilous beech woods growing on
alkaline substrates, met on the Wolin Island and in the Cedynia Landscape
Park (Lisiewska 1966, 1974; Friedrich 1994).

Among the macromycetes found in the forest associations in the park,
there is a group of species in general rare in Poland and moreover often met in
the mountains than in lowland areas, including: Datronia mollis, Hebeloma
radicosum, Hericium erinaceus, Panellus serotinus, Neobulgaria pura, Polyporus
varius and Strobilomyces strobilaceus. From among the species reported from
very few sites in Poland Stereum subtomentosum found the optimum conditions
for development in the park. Other rare species occurring in the park are:
Geastrum fimbriatum, Phacolus schweinitzii, Polyporus tuberaster and Pluteus
petasatus (Wojewoda and Lawrynowicz 1992).

In general, the richness in species and the presence of many rare or
endangered species make the Ifsko Landscape Park a very interesting area
for the study of macromycetes.

Macromycetes as indicators of the status of forest associations
Fungi make an important and permanent element of each phytocoenosis

on which they depend but which they also influence (K orna$ 1957;
Wojewoda 1975). The contribution of fungi in patches of a particular
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forest association depends on many biotic and abiotic factors as well as on the
specific role of the fungi in the biocoenosis (Bujakiewicz 1982
Friedrich 1994)

The ecological group of fungi most abundantly represented in the forest
associations studied was that of terrestrial ones. They enter into the closest
relations with particular phytocoenoses and are relatively best suited to
characterise a forest (Bujakiewicz 1982; Friedrich 1994).
In the group of terrestrial fungi in the ILP the mycorrhizal species are
dominant and make up almost 70% of all terrestrial species. A substantial
contribution of mycorrhizal species in the forest associations testifies to
correct biological relations in the phytocoenoses (Bujakiewicz 1982;
Friedrich 1994).

The majority of forest trees cannot develop normally without a fungi
partner (Meyer 1973) which not only provides nutrients for the tree but
also protects it from disease inducing organisms (R uda wska 1990, 1993).
Thanks to much advanced ecological speciation, the fungi are very sensitive to
changes in the habitat conditions (K orna§ 1957). A disturbance in the
equilibrium in the environment leads to mycelium withdrawal or its weakening,
whose consequence is production of fewer fruit bodies or their less frequent
production (Lawrynowicz and Nespiak 198% Przybyl
ski 1993). Decreasing number of fruit bodies and disappearance of certain
species of mycorrhizal fungi may indicate a decrease in mycorrhizal abilities of
the spawn and indirectly also deterioration in the condition of trees. Degenera-
tion of macromycetes and forest tree population are usually parallel processes
(Termorshuizen and Schaffers 1987). Therefore, the fungi
‘may play a role of indicators of the tree stand health status (Fellner 1993;
Fellner and Pedkové 1995)and changes in the habitat conditions in
a given phytocoenosis.

The majority of mycorrhizal species noted in the park associations are
those in mycorrhizae with beech and oak trees, while those accompanying
pines are in minority. The domination of species living in mycorrhizae with
deciduous trees supports the opinion of many authors (Olaczek and
Piotrowska 1986 Czerwinski 1993) that in beech forests and
oak-linden-hornbeam forests, pine trees make a foreign clement and the
presence of the fungi species associated with pines is determined by the
presence of the mycorrhizal partner.

The litt ing fungi are i isms taking part in
the process of decomposition of organic matter. Many species from this
ecological group are associated with specific kind of substrate and plant
community, which ensure the optimum conditions for their development
(Bujakiewicz 1982; Friedrich 1994). The fungi from this group
can also play a role of indicators of changes in the environment.
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The lignicolous fungi are also strongly related to the kind of substrate,
some of them more to the kind of tree while others more to the state of
its decomposition. The majority of them are saprophytes as well as harmful
parasites, depending on the mode of nutrition and functions in a given
biocoenose. Likewise that of terrestrial and litter-decomposing fungi, their
development is also determined by the status of the plant community as
the microclimate it establishes decides about the rate of wood decomposition
and fungi succession (Wojewoda 1975 Friedrich 1994) The
frequency and of fungi are ined by the
availability of the substrate. In response to increased availability of subslmle
they can produce an increased number of fruit bodies or an increased
number of species of such fungi may appear. Therefore, also this group of fungi
may provide information on changes in the habitat conditions in a give
phytocoenosis (Fellner 1993; Fellner and Peskova 1995)
According to these authors, the quantitative relations of the mycorrhizal to
saprotrophic and parasite fungi may be indicative of the health status of the
tree-stand.
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Macromycetes zbiorowisk lesnych Iriskiego Parku Krajobrazowego

Streszczenie

Badania mikologiczne w IPK prowadzono w latach 1990—1997 na obszarze trzech
istnicjacych rezerwatow przyrody: Kamienna Buczyna, Glowacz i Wyspa Soltyski oraz dwéch
projektowanych: Krzemieriskie Zrodliska i Perlowkowe Buki (Fig. 1). Obserwacii dokonywano na
34staiyeh powierchiach, po 400 m* kuida, wyenaczonych w najbardric epremmtayvnych da
tego obszaru platach zespolow lesnych: Melico-Fagetum, Luzulo
petraeae, oraz radkieg w1 cagéci Polski 7espotu. geadu Galio sybatil-Carplneni (Tab. 3
Lacznie stwierdzono 267 gatunkow macromycetes, w Melico-Fagetum — 211 (Tab. 4), w Luzulo
pilosae-Fagetum — 202 (Tab. 5), w Galio sylvatici-Carpinetum — 120 (Tab. 7), a w Fago-Quercetun

petraeae — 76 gatunkéw (Tab. 6). Do bogatszych w gatunki graybéw nalezy Galio sylvatici-
Carpinetum, w ktérym $rednia liczba gatunkéw na powierzchni jest najwicksza — 85,3.

Analiza skiadu gatunkowego grzybow wystepujacych w zespolach lesnych parku pozwala
stwierdzié, 7 wigkszoi¢ gatunkow grzybéw tu wystepujgeych odznacza sig szeroky skelg
ekologiczng. Wir6d nich wyodrebnia si¢ grupa grzybéw uzmanych przez Lisiewska (1974)
za zwigzane z lasami 2 rzedu Fagetalia, min.: Collybia butyracea, Marasmius rotula, Mycena
galericulata, Phallus impudicus, Russula cyanoxantha, R. nigricans, orez grupa grzybow najcseici
spotykanych w lasach bukowych (W ojew oda 1975) min.: Collybia peronata, Hygrophorus

urneus, Lactarius blennius, Marasmius alliaceus, Mycena capillaris, Oudemansiella. mucida,
Polyporus varius, Russula fellea i Tricholoma ustale.

Wir6d grzybow wystepujacych w zespotach lesnych parku wyrdinia si¢ grupa gatunkéw na
0gét rzadko notowanych w naszym kraju i wystepujacych czeiciej w gorach niz na nizu, np.:
Datronia mollis, Hebeloma radicasum, Neobulgaria pura, Panellus serotinus, Polyporus varius
i Strobilomyces strobilaceus. Nicktre spostod stwierdzonych gatunkow m.in. Hericium erinaceus,
Phacolus schweinitzii i Polyporus tuberaster, znane sq w Polsce tylko z nielicznych stanowisk.

Sposrdd ekologicznych grup grzybow wyrdinionych w badanych zespolach lesnych naj-
licznicjszq grupe stanowia gryby naziemne — 129 gatunkéw, a nejuboisza grzyby naciolkowe
— 26 gatunkéw. Grzyby naziemne liczebnoscia gatunkéw przewyzszag rofliny naczyniowe
wehodzqce w skiad badanych platow (Fig. 3). Dominujs wiréd nich grzyby mikoryzowe, ktére
stanowy blisko 70% liczby gatunkéw notowanych na ziemi. Grayby nadrzewne, ktore sg
drugq pod wzgledem liczebnosci gatunkéw grupg ekologiczng (112 gatunkow), wykazuja zaleinosé
nie tylko od obfitoici i dostepnoici substratu, na ktérym si¢ rozwijaja, ale takie od rodzaju
i stopnia jego rozkiadu.

Duzy udzial gzzybow mlkarymwych w memmsku*h lesnych IPK $wiadczy o dobrej
kondycji stosunkach biologicz-
nych, panujacych w chh fitocenozach. Gnyhy pusoiytnicas (okolo. 17% liczby gatunkow
nadrzewnych), wiréd kiérych najlicenicj wystepuja: Armillaria mella, Fomes fomentarius, Fomi-
topsis pinicola, Ganoderma applanatum § Heterobasidion annosum, g praejawem oslabienia kon-
dycji zdrowotnej pojedynczych drzew, nie stanowi jednak zagrozenia dla caloici drzewostanéw
parku.

Obserwacje dotyczace Wystepowania grzybow zwiazanych z Pinus sylvestris sugeruia, 7e
jest ona eliminowana przez Fagus sylvatica i nie odgrywa wigkszej roli w badanych zespotach
leénych.

Grzyby, bedge organizmami bardzo czulymi na zmiany warunkow siedliskowych, moga
odgrywaé réwniez role organizméw wskeznikowych i posrednio, ale stosunkowo wezesnie,
informowaé o zmianie tych warunkéw lub zachwianiu stanu réwnowagi ekologicznej.
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