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Remarks on ecology of several small agarics growing in carr forests of Querco-Ulmetum 
minoris and Astrantio-Fraxinetum type are presented and discussed. They all occupy special 
microhabitat (bare ground), belong to certain functional group (saprotrophs) and seem to 
be connected with carr forest habitat. The base rich or neutral soil humus, generally not 
favoured by fungi, together with extreme moisture and fast decomposition of litter causes that 
some humicolous macrofungi in carr forests form mostly small and short-living fruit bodies 
of hygrophyte character. They represent several genera: Conocybe, Coprinus, Cystolepiota, 
Entoloma, Flammulaster, Lepiota, Melanophyllum and Pholiotina of the order Agaricales. 
new localities are given, ecological amplitude is analised and preliminary mycosynusial 
consideration is presented.
Key words: mycocoenology, mycosynusial approach, agarics

InTrodUcTIon

carr forests belong to azonal vegetation, strictly connected with river valleys, streams 
and other water courses. They grow on rich, fertile, humose soil of black earth type 
and nourish lush, hygrophilous multilayer vegetation. carr forests constitute in Po-
land only 0.086% (260.2 km2) of the forested area (Matuszkiewicz 2001) and gradu-
ally and constantly diminish. If the ground water table decreases carr forests may 
turn into oak-hornbeam forests, in many areas however they are converted into ar-
able lands, fields or pastures.

riparian forests belong to threatened plant communities in Poland. Also in 
Wielkopolska region they requires special attention and protection. They preserve 
water sources and keep unique and still poorly known living world of plants, animals 
and fungi.

Almost all types of carr forests of the Alnion incanae Pawł. in Pawł. et al. 1928 
alliance are protected in Wielkopolska region (Brzeg, Wojterska 2001) e.g., Carici 
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remotae-Fraxinetum (E), Astrantio-Fraxinetum (V), Querco-Ulmetum minoris (V) 
and Fraxino-Alnetum (I).

The nature of substratum and moisture conditions play the most important role 
in the development and the distribution of fungi. carr forests with their luxuriant 
vegetation, high humidity and rich soils are habitats distinguished by diversified and 
specific mycobiota, heterogenous in biological respect, comprising various sapro-
trophic and biotrophic fungi (Bujakiewicz 1989, 1992).

The goal of this paper is to turn the attention on the occurrence of several sapro-
trophic terrestrial agarics confined to naked humose soil observed in several studied 
phytocoenoses of the carr forests. Those fungi inhabit and exploit special micro-
habitat (rich humose soil) and express specific and variable composition of assem-
blages consisting emphemeral fructifications. They tend to occur simultaneously and 
repeatedly in similar habitat in many localities, manifesting some degree of depend-
ence on carr forest habitat.

Macrofungocoenosis is regarded as intrinsic part of the plant community (Arnolds 
1988, 1992). It comprises various groupings of fungi as regards to substratum, called 
mycosynusia. From three types of dependence of synusiae distinguished by Barkman 
(1973): ecological, topographical and syntaxonomic one, the latter is accepted in this 
paper. 

MATErIALs And METhods

The material for analysis was gathered from 10 localities (Fig.1) and 15 observation 
plots taken from unpublished master theses (mscr.) and from authors unpublished 
data (Tab. 1). Master theses used in this publication were done within the period of 
30 years, so degree of recognition of taxa, nomenclature and methods of study are 
very diversified.

only 14 terrestrial saprotrophic species of macrofungi out of 90 taxa representing 
that niche-substrat group were selected and subjected to a comparative analysis in 
respect of relationship to carr forest habitat. They fulfill several significant require-
ments: occur in carr forests, form fructifications directly on naked humose ground, 
and their habitat preferences are confirmed in various ecological elaborations and 
monographs. The statement that species considered are saprotrophic and humi-
colous is based on the authors own observations and on literature accounts (e.g., 
Knudsen, Vesterholt 2008; horak 2005) however it is obvious that in the field study 
a sharp line between soil and litter fungi is hard to detect and often not recognized.

data originate from observations performed in phytocoenoses of the Querco-Ul-
metum minoris and the Astrantio-Fraxinetum associations occurring in the Pojezierze 
Wielkopolsko-Kujawskie lakeland and in the Pojezierze Lubuskie lakeland. (Fig. 1). 
The soil in the carr forests was treated to be a homogenous substratum. Analyses of 
soil profile were not performed.

The observations are based on the occurrence of fruit-bodies. In Table 1 the 
temporal frequency is given and the abundance of fruit bodies acc. to nespiak (1959) 
and Jahn et al. (1967).
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The nomenclature of the considered macrofungi is according to Knudsen and 
Vesterholt (2008) and hausknecht (2009) and the geographical divisions of the area 
– after Kondracki (2001). numerals of localities are given in bold types.

rEsULTs

on the basis of gathered materials, short description of localities and ecological and 
chorological characteristic of selected macrofungi are given. Fungal species names are 
maintained original as in given theses but names of species selected to analysis are 
kept modern (Tab.1). In the lists of species within the localities (1–10) current names 
or synonyms of fungi considered in the present paper are given in bold types.

LocALITY 1. (n52°29’35,3’’; E14°39’17,9’’) Górzyca on the odra river, Pojezierze Lubuskie lake-
land, Lubuski Przełom odry, ca.10 km s of Kostrzyn, observation plot of 100 m2, Querco-Ulmetum minoris 
(sub. Fraxino-Ulmetum), 27 taxa of terrestrial saprotrophs: Agaricus arvensis 1+, Agaricus macrosporus 14, 
Agaricus placomyces v. meleagris 3+-3, Agaricus silvicola 1+, Agrocybe praecox 1+, Clavulina cinerea 23, Cono-
cybe rickeniana 1+, Lepiota acutesquamosa 2+-1, Lepiota cristata 71-2, Lepiota fulvella 1+, Lepiota hystrix 11, 

Fig. 1. distribution of localities considered in the article (acc. to Żukowski et al. 2001).
1 – Górzyca on the odra river (hojka 1978); 2 – sieraków (nowak-drózd 1978); 3 – Poznań, dębina (szwarc-Pło-szwarc-Pło-
skoń 1983); 4 – Bieniszew (Gemzicka 1987); 5 – Annowo near czerwonak (Borak 1992); 6 – Puszczykowo 
near Poznań (susicka 1994); 7 – radojewo near Poznań (Jaśkiewicz 1999); 8 – Kopojno (Bujakiewicz unpbl.);   
9 – sieraków Buki nad jez. Lutomskim (springer 2008); 10 – Promno near Pobiedziska (stefaniak 2008).
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Lepiota naucina 11, Lepiota seminuda f. minima 3+-1, Lepiota serena 1+, Lepiota tomentella 1+, Lycoperdon 
perlatum 21, Macrolepiota rhacodes 2+-1, Melanoleuca schumacheri 2+, Phallus impudicus 2+-1, Psathyrella 
trepida 31, Pustularia cupularis 51-2, Rhodophyllus icterinus 1+, Rhodophyllus radiatus 2+-2, Sowerbyella radic-
ulata 12, Tubaria autochthona 12, Tubaria pellucida 11, [Galera tenera f. tenella 1-3] (hojka 1978).

LocALITY 2. (n52°38’56,8’’; E16°04’54,9’’) sieraków, Pojezierze Wielkopolsko-Kujawskie lakeland, 
Pojezierze Poznańskie lakeland, Buki Lutomskie reserve on shore of Jezioro Lutomskie lake, observa-
tion plot of 200 m2, Fraxino-Alnetum/Querco-Ulmetum minoris (sub. Circaeo-Alnetum), 11 taxa of ter-
restrial saprotrophs: Coprinus cortinatus 11, Lepiota cristata 11, Lepiota fuscovinacea 1+, Lepiota seminuda 
f. minima 11, Melanophyllum echinatum 1+, Psathyrella conopilea 12, Psathyrella trepida 3+-1, Pustularia cu-
pularis 5+-1, [Galera tenera f. minor 11, Galera tenera f. microspora 2+-1, Galera tenera f. tenella 11] (nowak-
drózd 1978).

LocALITY 3. (n52°21’32,9’’; E16°54’57,7’’) Poznań, dębina, Pojezierze Wielkopolsko-Kujawskie 
lakeland, Poznański Przełom Warty gorge, Poznań-Wilda, dębina forest, Querco-Ulmetum minoris (sub. 
Fraxino-Ulmetum), observation plots of 80-200 m2, 19 taxa of terrestrial saprotrophs: Agrocybe praecox 11, 
Calocybe gambosa 1+, Coltricia cinnamomea 5+-1, Conocybe pilosella 11, Coprinus picaceus 1+, Entoloma 
icterinum 2+, Lepiota cristata 7+-2, Lepiota tomentella 2+, Lepiota setulosa 1+, Panaeolus rickenii 11, Pholi-
otina aporos 2+, Pholiotina mairei 2+-2, Psathyrella conopilea 4+-2, Psathyrella spadiceo-grisea 11, Psathyrella 
trepida 21-2, Pustularia cupularis 12, [Galera tenera f. minor 4+-1, Galera tenera f. microspora 1+, Galera tenera 
f. tenella 2+] (szwarc-Płoskoń 1983).

LocALITY 4. (n52°17’12,65”; E18°12’14,5”) Bieniszew, Pojezierze Wielkopolsko-Kujawskie lake-
land, Pojezierze Kujawskie lakeland, ca 4 km sE of Kazimierz Biskupi, 8 km  nW of Konin, two obser-
vation plots of 100 m2 each, Querco-Ulmetum minoris (sub. Ficario-Ulmetum campestris), 16 taxa of ter-
restrial saprotrophs: Calocybe gambosa 8n-a, Conocybe arrhenii 2r, Conocybe brunneola 10r, Conocybe filaris 
1r, Conocybe mairei 3r-n, Coprinus atramentarius 2r, Coprinus cortinatus 1r, Entoloma dysthaloides 12r-a (sub. 
Entoloma babingtonii), Geastrum sessile 1r, Lepiota fulvella 1r, Lycoperdon perlatum 1r, Mutinus caninus 3r-n, 
Mycenella bryophila 2r, Phallus impudicus 1r, Ramaria stricta 15n-a, Tubaria pellucida 1r (Gemzicka 1987).

LocALITY 5. (n52°31’19,5’’; E16°56’19,3’’) Annowo near czerwonak, Pojezierze Wielkopolsko-Ku-
jawskie lakeland, Pojezierze Gnieźnieńskie lakeland, dziewicza Góra hill region, Astrantio-Fraxinetum, 
two observation plots of ca 200 m2, 25 taxa of terrestrial saprotrophs: Agaricus silvaticus 3+-2, Clitopilus cf 
scyphoides 2+, Conocybe abruptibulbosa 1+, Conocybe appendiculata 3+-1, Conocybe exannulata 3+, Cono-
cybe mairei 13+-2, Conocybe magnicapitata 2+, Conocybe mesospora 8+-1, Conocybe plicatella 1+, Conocybe 
rickeniana 22, Conocybe tenera 1+, Coprinus cortinatus 2+, Coprinus lagopus 4+-1, Entoloma byssisedum 
1n, Entoloma dysthaloides 8+-2, Flammulaster granulosus 7+-2, Lycoperdon perlatum 1+, Marcelleinia georgii 
12, Melanoleuca arcuata 12, Mitrophora semilibera 1+, Morchella esculenta 11, Mycenella bryophila 4+-1, 
Rhodophyllus lanicus 1+, Rhodophyllus strigosissimus 1+, Tubaria pellucida 21-2, Volvariella murinella 41-2 
(Borak 1992).

LocALITY 6. (n52°17’09,6’’; E16°50’59,2”) Puszczykowo near Poznań, Pojezierze Wielkopolsko-
Kujawskie lakeland, Pojezierze Gnieźnieńskie lakeland, ca 20 km s of Poznań, Querco-Ulmetum minoris 
(sub. Fraxino-Ulmetum) one plot of 360 m2, 7 taxa of terrestrial saprotrophs: Agaricus bresadolianus 5+-3, 
Agaricus campestris 1+, Agaricus xanthodermus 2+, Conocybe mesospora 1+, Lepiota cristata 2+-1, Leuco-
agaricus leucothites 51-2, Macrolepiota rhacodes 41-3 (susicka 1994).

LocALITY 7. (n52°29’55,6’’; E16°56’51,4’’) radojewo near Poznań, Pojezierze Wielkopolsko-
Kujawskie lakeland, Pojezierze Gnieźnieńskie lakeland, radojewo manorial park in northern part of 
Poznań, Querco-Ulmetum minoris with Viola odorata (sub. Violo odoratae-Ulmetum), two plots of 200 
m2 each, 16 taxa of terrestrial saprotrophs: Agrocybe erebia 1+, Bovista pusilla 1+, Bovista nigrescens 7+-1, 
Conocybe plicatella 1+, Coprinus atramentarius 4+-2, Cystolepiota sistrata 21-2, Entoloma dysthaloides 2+, En-
toloma hirtipes 1+, Entoloma percandidum 1+, Entoloma sericeum 1+, Lepiota castanea 1+, Lepiota cristata 
7+-1, Lycoperdon perlatum 2+-1, Macrolepiota mastoidea 1+, Macrolepiota procera 1n, Mutinus caninus 3+-1 
(Jaśkiewicz 1999). 
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LocALITY 8. (n52°09’51,4’’; E17°59’26,3’’) Kopojno, Pojezierze Wielkopolsko-Kujawskie lakeland, 
Pojezierze Kujawskie lakeland, ca 20 km sW of Konin, one plot of ca 400 m2, Querco-Ulmetum minoris, 
12 taxa of terrestrial saprotrophs: Agaricus xanthodermus 22, Bovista nigrescens 1+, Calocybe carnea 2+, 
Coprinus cf lagopus 1+, Cystolepiota seminuda 22-3, Entoloma icterinum 23-5, Langermannia gigantea 22, Lepi-
ota cristata 12, Lepista saeva 12, Lepista sordida 1+, Macrolepiota rhacodes 22, Melanophyllum echinatum 21-2 
(Bujakiewicz, unpubl.).

LocALITY 9. (n52°37’36,5’’; E16°06’49,9’’) sieraków, Buki nad jez. Lutomskim reserve, Pojezierze 
Wielkopolsko-Kujawskie lakeland, Pojezierze Poznańskie lakeland, one observation plot of 200 m2, Quer-
co-Ulmetum minoris, 3 taxa of terrestrial saprotrophs: Cystolepiota bucknallii 1+, Cystolepiota seminuda 2+, 
Lepiota castanea 1+ (springer 2008).

LocALITY 10. (n52°27’03,5’’; E17°14’43,5’’) Promno near Pobiedziska, Pojezierze Gnieźnieńskie 
lakeland, Querco-Ulmetum minoris, one plot of 300 m2, 5 taxa of terrestrial saprotrophs: Entoloma dys-
thaloides 1+, Entoloma pleopodium 1+, Lacrymaria lacrymabunda 12, Lepiota cristata 1+, Tarzetta cupularis 
22 (stefaniak 2008).

Macrofungi chosen for the discussion are rather rare however widespread. They 
grow in temperate deciduous forests especially in azonal carr forest of various types 
mostly in autumn and include members of the following families of the order Agari-
cales:

Agaricaceae: Coprinus cortinatus, Cystolepiota bucknallii, C. seminuda, Lepiota 
boudieri, L. echinella, L. tomentella, Melanophyllum haematospermum,

Bolbitiaceae: Conocybe mesospora, Pholiotina arrheni, Ph. mairei,
Tubariaceae: Flammulaster granulosus,
Entolomataceae: Entoloma dysthaloides, E. pleopodium, E. strigosissimum (Knud-

sen, Vesterholt 2008; hausknecht A. 2009).
Macrofungi considered have perennial mycelium which penetrates the surface 

level of soil profile to the depth of several cm. Their fruit bodies grow directly on 
bare, black humose ground, sometimes on conspicuously separated small lumps 
of earth or on caprolites. They were often observed growing close to rhizomes of 
Anemone spp. and bulbils of Ficaria verna. only few of them are rarely and acciden-
tally noted on dead plant remains. All are lignin decomposers. 

Mostly due to delicate nature and small size of fruit bodies those species are not 
easily discernible and frequently overlooked. 

It is clearly visible that selected macrofungi occur sparingly, rarely and scarcely 
and represent low degrees of frequency (Bujakiewicz 1989) (Tab. 1). The taxa are 
often not noticed during the visits because of short duration of sporocarps even if 
annual, temporal and spatial frequency of observations is high. small and ephemeral 
fruit bodies of Coprinus cortinatus lasts only few hours, those of Pholiotina mairei – 
one or two days and those of Melanophyllum haematospermum – several days. They 
all are confined to black humus (especially Lepiota echinella, L. tomentella, Melano-
phyllum haematospermum and Pholiotina mairei) some are confined to nitrogen in 
soil [(e.g., Entoloma pleopodium (noordeloos 1992) and Conocybe arrheni (Ludwig 
2007)] and others prefer calciphilous soil, e.g., Cystolepiota bucknalli, C. seminuda 
and Melanophyllum haematospermum (herink 1989; Ludwig 2001). The last species 
is encountered even in greenhouses (Ludwig 2001).

All discussed 14 species of macrofungi are rare, e.g., Cystolepiota bucknallii, En-
toloma strigosissimum, Flammulaster granulosus, Lepiota boudieri, L. echinella, L. to-
mentella and Pholiotina mairei or rather rare, e.g., Coprinus cortinatus, and Entoloma 
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dysthaloides (Ludwig 2001, 2007; Kreisel 1978) and some are threatened e.g., En-
toloma pleopodium, E. strigosissimum, Lepiota echinella, L. tomentella and Melano-
phyllum haematospermum (Wojewoda, Ławrynowicz 2006). 

data on the occurrence of some species on litter or even woody detritus, e.g., 
Entoloma strigosissimum, Flammulaster granulosus and Melanophyllum haemato-
spermum (Ludwig 2001, 2007) may be connected with a specific habitat conditions in 
carr forests. Flooding usually covers plant remains (logs, branches, twigs etc.) with a 
thick deposits of silt and mud and smooth over substratum details. In that conditions 
it is often difficult or impossible to determine nutrient base.

Coprinus cortinatus J. E. Lange
Tiny ephemeral fruit-bodies of Coprinus cortinatus were noted always solitarily 

on black humus in phytocoenoses of the Fraxino-Alnetum/Querco-Ulmetum minoris 
associations, in september 1977 (2)1* (leg. E. nowak-drózd, det. A. Bujakiewicz), 
Querco-Ulmetum minoris in July 1984 (4) (leg. d. Gemzicka, det. A. Bujakiewicz), 
and Astrantio-Fraxinetum, in september and october 1989 (5) (leg. M. Borak, det. 
A. Bujakiewicz).

Coprinus cortinatus was noted in Poland in several localities, mainly in Querco-
Ulmetum minoris (Bujakiewicz 1964, 1973, 2001, Bujakiewicz, Kujawa 2000), but 
also in phytocoenoses of the Fraxino-Alnetum (Bujakiewicz 1973, Bujakiewicz et al. 
1992) associations.

Terrestrial character of this species and connection with base rich soils is stressed 
by Watling (1982), horak (2005) and Knudsen, Vesterholt (2008). Ludwig (2007) 
noted this rare species both on naked soil and on small woody debris.

Cystolepiota bucknallii (Berk. & Br.) sing. & clemenc.
Bright – coloured small fruit-bodies of this species were recorded in phytocoeno-

sis of the Querco-Ulmetum minoris association on bare black humus, solitarily in 
october 2007 (9) (leg. n. springer, det. A. Bujakiewicz).

Cystolepiota bucknallii is rare in Poland and up to now recorded in three localities 
only, i.e. in beech forest in calcareous mountains (Gumińska 1972) and in Querco-
Ulmetum minoris (Bujakiewicz 2001).

This holarctic species is rather common in Western Europe, rare in central Eu-
rope and is considered to be titly bound with calcareous soils (Kreisel 1987; Lud-
wig 2001). According to darimont (1975) it is characteristic species of the fungal 
community (“sociomycie”) Lepiotetum bucknallii wich occurs in phytocoenoses of 
the Acereto-Fraxinetum (Gradmann) Tüx. association in east belgium montane 
forests.

Cystolepiota seminuda (Lasch) Bon [Lepiota seminuda f. minima (Lasch) Kummer, 
Cystolepiota sistrata (Fr.) sing.]

delicate, snow-white fruit bodies of Cystolepiota seminuda (Fig. 2) were recorded 
in phytocoenoses of the Querco-Ulmetum minoris association directly on black hu-
mose ground, numerously in July and november 1976, november 1977 (1) (leg. J. 
hojka, det. A. Bujakiewicz), August and october 1997 (7) (leg. M. Jaśkiewicz, det. 
A. Bujakiewicz), september 1993, 1994 (8) (leg. det. A. Bujakiewicz), sparsely in 
september 2006 and July 2007 (9) (leg. n. springer, det. A. Bujakiewicz). It was 
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noted also in the Fraxino-Alnetum linking to Querco-Ulmetum minoris association, 
solitarily in July 1976 (2) (leg. E. nowak-drózd, det. A. Bujakiewicz).

This is an outstanding terrestrial saprobic species growing, almost excusively in 
deciduous forests and appearing almost always numerously or even abundantly. It 
is repeatedly noted from Poland mainly in the Querco-Ulmetum minoris (Friedrich 
1994; Bujakiewicz 1997; Bujakiewicz et al. 2007; Kujawa 2008) growing in oak-horn-
beam forests (Ławrynowicz 1973; Wojewoda 1974; Lisiewska, rybak 1990; Bujak-
iewicz et al. 1997; Lisiewska, Połczyńska 1998; Bujakiewicz, Kujawa 2000), beech 
forests (sałata 1972; Gumińska 1972; Friedrich 1994) and alder forests (domański 
et al. 1963; Bujakiewicz 1993; Friedrich 1994).

Cystolepiota seminuda prefers neutral to base rich (Krieglsteiner 2003) or cal-
cium rich soils (Kreisel 1987), and occurs sometimes on ruderal and other substitute 
places (gardens, parks etc.) rather on non fertilized soils (Ludwig 2001).

Lepiota boudieri Bres. (Lepiota fulvella rea)
delicate brown fructifications of Lepiota boudieri were recorded in phytocoenoses 

of the Querco-Ulmetum minoris association, solitarily in october 1976 (1) (leg. J. 
hojka, det. A. Bujakiewicz) and in september 1986 (4) (leg. d. Gemzicka, det. A. 
Bujakiewicz).

Lepiota boudieri has only one published locality in Poland in the Pino-Querce-
tum association (Wojewoda 1974). It was recently recorded in phytocoenosis of the 
Carici remotae-Fraxinetum on fallen twig (leg. n. springer, det. A. Bujakiewicz) (9) 
(springer 2008).

This species is considered to be rare (Kreisel 1987), growing on rich and moist 
soils (horak 2005; Knudsen, Vesterholt 2008) in most cases in deciduous forests, oc-
casionally on calcium rich soil (Kreisel 1987).

Lepiota echinella Quél. & G. E. Bernard (L. setulosa J. E. Lange)
rough, grayish fruit bodies of L. echinella were collected in phytocoenoses of the 

Querco-Ulmetum minoris association, solitarily in August 1981 (3) (leg. h. szwarc-
Płoskoń, det. A. Bujakiewicz). 

Lepiota echinella was recorded several times in Poland equally in the Querco-
Ulmetum minoris (Lisiewska, Bujakiewicz 1976; Friedrich 1994, 2002; Bujakiewicz 
1997; Kujawa 2008) and the Galio sylvatici-Carpinetum (Bujakiewicz, Fiklewicz 
1964; Lisiewska 1965; Lisiewska, Bujakiewicz 1976). It was also noted in the Carici 
elongatae-Alnetum (Friedrich 1994, 2002) and the Dentario glandulosae-Fagetum 
(sałata 1972). separate locality derives from rich meadow Arrhenatheretum medio-
europaeum (sadowska 1973). It has been recently found (october 27. 2009) in the 
Querco-Ulmetum minoris association in the Meteoryt Morasko reserve in Poznań 
(leg. B. Gnotońska, det. A. Bujakiewicz). 

Lepiota echinella is considered to be rare and threatened in Europe (Kreisel 
1987, Krieglsteiner 2003) and is endangered (E) in Poland (Wojewoda, Ławrynowicz 
2006). It occurs in deciduous forests and thickets on fertile soils (Kreisel 1987; End-
erle, Krieglsteiner 1989; Knudsen, Vesterholt 2008).

Lepiota tomentella J. E. Lange
This inconspicuous fungus was recorded in phytocoenoses of the Querco-Ulmetum 

minoris association, on naked ground, solitarily in october 1976 (1) (leg. J. hojka, 



Fig. 2. Cystolepiota seminuda fairly common humicolous fungus growing in carr forests 
(Phot. A. Bujakiewicz).

Fig. 3. Melanophyllum haematospermum growing on humus rich soils of the frondose forests 
(Phot. A. Bujakiewicz).
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det. A. Bujakiewicz) and in september 1980 (3) (leg. h. szwarc-Płoskoń, det. A. 
Bujakiewicz).

It grows in various carr forests but also in oak-hornbeam forests (Bujakiewicz, 
Fiklewicz 1964, Lisiewska 1965), beech forests (Endler 1971; sałata 1972) and was 
noted even in coniferous forests (sałata 1972; Friedrich 1991, 2002).

Lepiota tomentella occurs in diverse alluvial and riparian forests, especially in Frax-
ino-Alnetum, in forests of the rhine valley and is strongly threatened (Krieglsteiner 
2003). It is also endangered (E) in Poland (Wojewoda, Ławrynowicz 2006).

Melanophyllum haematospermum (Bull.: Fr.) Kreisel [Melanophyllum echinatum 
(roth: Fr.) singer]

colourful red brownish fruit bodies of this species (Fig. 3) were recorded in phy-
tocoenoses of the Fraxino-Alnetum linking to Querco-Ulmetum minoris association, 
solitarily in september 1976 (2) (leg. E. nowak-drózd, det. A. Bujakiewicz) and in 
the patches of the Querco-Ulmetum minoris numerously in september 1993 and 1994 
(8) (leg. det. A. Bujakiewicz).

Melanophyllum haematospermum has a dozen localities in Poland, derived mainly 
from rich deciduous forest of an oak-hornbeam type (Wojewoda 1966, 1974; Buja-buja-
kiewicz et al. 1992, 1997, Lisiewska, Połczyńska 1998; Łuszczyński 2000), beech type 
(domański et al. 1963) and carr forest type (Wojewoda 1974; Bujakiewicz 1993, 
2006). It also occurred in phytocoenosis of the Petasitetum spp. (Gminder 1998), in 
fir forest (Gumińska 1972) and was noted in botanical gardens (schröter 1889; Wo-
jewoda 1996). Melanophyllum haematospermum is considered as rare (r) species in 
Poland (Wojewoda, Ławrynowicz 2006).

This species was formerly treated as rare but recently has expanded its distribu-
tion. It is connected with rich, fertile soils mainly of carr forests but grows also on 
compost piles and in ruderal places sometimes even in greenhouses (Ludwig 2001; 
horak 2005; Knudsen, Vesterholt 2008). According to Kreisel (1987) it is probably 
nitrophilous and often synantropic. Its fruit bodies were found also on woody detri-
tus (Ludwig 2001) or even on decaying wood (Kreisel 1987). rimóczi (1994) stresses 
its occurrence in aspen-poplar woodlands where soil reaction is 8.1.

Conocybe mesospora Kühner & Watling
Conocybe mesospora was recorded on naked ground, in phytocoenoses of the 

Astrantio-Fraxinetum association always solitarily in June 1989 and 1990, september 
1990, 1991 and october 1991 (5) (leg. M. Borak, det. A. Bujakiewicz) and in phyto-
coenoses of the Querco-Ulmetum minoris association, solitarily in september 1992 
(6) (leg. M. susicka, det. A. Bujakiewicz).

Conocybe mesospora not common in Poland, has four published localities, in 
Querco-Ulmetum minoris (Bujakiewicz 1992, 1997; nita, Bujakiewicz 2005) and along 
forest trail (domański et al. 1967). It was recently recorded in the Carici remotae-
Fraxinetum association on woody debris buried in soil and in the Fraxino-Alnetum 
association on the ground (springer 2008).

Its terrestrial habit is stressed by Watling (1982) and its incospicuosus occur-
rence by Ludwig (2008). According to Kreisel (1987) and hausknecht (2009) it oc-
curs more often on meadows, pastures, parks and in ruderal places than in decidu-
ous forests. similar valuation give Kreiglsteiner (2003), horak (2005) and Knudsen 
&Vesterholt (2008).
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Pholiotina arrhenii (Fr.) singer [Conocybe arrhenii (Fr.) Kits van Wav.]
small cream coloured specimens of Pholiotina arrhenii were noted in phyto-

coenoses of the Querco-Ulmetum minoris association, solitarily in october 1986 (4) 
(leg. d. Gemzicka, det. A. Bujakiewicz).

Pholiotina arrhenii seems to be rare in Poland. It was noted up to now in three 
localities, namely: in the Querco-Ulmetum association (Bujakiewicz 2001), in mixed 
Pino-Quercetum association (Wojewoda 1974) and in the botanical garden (Lisiews-
ka, Mikołajczak 1998). It was recently recorded in manorial parks and oak wood-
lands (Kujawa 2008).

in europe Pholiotina arrhenii appears to be widely distributed however not often 
recorded. Many authors stress its connection with rich humose soils (Watling 1982; 
Kreisel 1987; Breitenbach, Kränzlich 1995), some give remarks on the connections 
with lightly nitrophilous soils (Krigelsteiner 2003; Ludwig 2007) or with ruderal 
places (horak 2005; Knudsen, Vesterholt 2008).

Pholiotina mairei (Watling) Enderle [Conocybe mairei Watl.]
noted on bare humose ground in phytocoenoses of the Astrantio-Fraxinetum ass. 

where delicate fructifications occurred solitarily and scattered in June 1990 and fair-
ly numerous in september and october 1989, 1990, 1991 (5) (leg. M. Borak, det. A. 
Bujakiewicz). Also recorded in the Querco-Ulmetum minoris association, sparsely in 
october 1984 and 1985 (4) (leg. d. Gemzicka, det. A. Bujakiewicz) and solitarily on 
plant debris in september 1981 (3) (leg. h. szwarc-Płoskoń, det. A. Bujakiewicz). 

Pholiotina mairei has several localities in Poland, all deriving from deciduous 
forests, mainly from carr forest, e.g., Querco-Ulmetum minoris (Bujakiewicz 1973; 
Friedrich 1994; Bujakiewicz, Kujawa 2000; Bujakiewicz 2001), Fraxino-Alnetum (Bu-
jakiewicz 1973, Friedrich 1994) and parks established within great river valleys, e.g., 
ciechocinek (Lisiewska, Wypij 1985). It was recorded also in the patched of the 
Carici elongatae-Alnetum association (Bujakiewicz 1973).

Pholiotina mairei is confined to Europe (hausknecht 2009), shows very close as-
sociation with carr forest habitats and is considered to be rare (Kreisel 1987; horak 
2005; Ludwig 2007; Knudsen, Vesterholt 2008) or very rare (Gminder, Krieglsteiner 
2003) in some parts of Europe.

Flammulaster granulosus (J. E. Lange) Watling
Flammulaster granulosus was noted always on naked ground and numerously in 

phytocoenoses of the Astrantio-Fraxinetum association in August-november 1990 
and solitarily in october 1991 (5) (leg. M. Borak, det. A. Bujakiewicz).

It is considered to be rare in Poland (Gumińska 1994) having only three pub-
lished localities in Galio sylvatici-Carpinetum (Lisiewska-Połczyńska 1998), Dentario 
glandulosae-Fagetum (Gumińska 1994) and in orchard (Lisiewska, Balcerkiewicz 
1991).

Flammulaster granulosus is not common in Europe (Vellinga 1986; Ludwig 2001). 
It shows wider nutrient base tolerance growing often among mosses and woody de-
tritus (Kreisel 1987; Breitenbach, Kränzlin 1995; horak 2005).

Entoloma dysthaloides noordel. 
small, grayish, hairy fruit-bodies of this species easily fuse with the background 

and may be overlooked. collected in four localities (Tab.1) on black humose ground 
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in phytocoenoses of the Querco-Ulmetum minoris association, hidden among litter 
debris, abundantly in June 1984, 1985, 1986, sparsely in July 1984, 1985, August 
1985, september 1986 and october 1985 (sub Entoloma babingtonii (Blox) Mos.) 
(4) (leg. d. Gemzicka, det. A. Bujakiewicz), rarely in october 1997 (7) (leg. M. 
Jaśkiewicz, det. A. Bujakiewicz), september 2007 (10) (leg. M. stefaniak, det. A. 
Bujakiewicz), and in phytocoenoses of the Astrantio-Fraxinetum association sparsely 
in June 1990, July 1990, 1991, August and september 1990 (5) (leg. M. Borak, det. 
A. Bujakiewicz).

This taxon was only recently recognized in Poland and seems to be widespread 
but not common. It has only three localities up to now, namely in riverine forests 
with Alnus incana (Bujakiewicz 1993) and in the Querco-Ulmetum minoris associa-
tion (nita, Bujakiewicz 2005, 2007).

horak (2005) recognized Entoloma dysthaloides as associated with carr forests, 
noordeloos (1992) and Ludwig (2007) recorded it in wet places in deciduous forests 
often under Alnus and Fraxinus.

Entoloma pleopodium (Bull.: Fr.) noordel. [Entoloma icterinum (Fr.: Fr.) M. M. Mo-
ser; Rhodophyllus icterinus (Fr.: Fr.) Quél.]

Fruit-bodies of Entoloma pleopodium were collected always on bare soil in phyto-
coenoses of the Querco-Ulmetum minoris, solitary in August 1977 (1) (leg. J. hojka, 
det. A. Bujakiewicz) in August and september 1981 (3) (leg. h. szwarc-Płoskoń, det. 
A. Bujakiewicz), in september 2006 (10) (leg. M. stefaniak, det. A. Bujakiewicz), 
numerously in september 1993 and abundantly in september 1994 (8) (leg. det. A. 
Bujakiewicz).

Entoloma pleopodium is not common in Poland and is considered to be rare (r) 
(Wojewoda, Ławrynowicz 2006). It has seven published localities up to now, in it 
three are historical (Wojewoda 2003). It grows on the ground in forests with Alnus 
sp. several localities are strictly connected with carr forests, e.g., Querco-Ulmetum 
minoris (Bujakiewicz 1973) and Fraxino-Alnetum (Bujakiewicz 1973; Bujakiewicz, 
Lisiewska 1983). It occurs terrestrially on humus-rich or nitrogen-rich soils under 
broad leaved trees (Ludwig 2007).

strict connection of Entoloma pleopodium with carr forests and its terrestrial 
habit is confirmed by Krieglsteiner (2003). This species shows inclination to the oc-
currence in habitats rich in nitrogen, together with Urtica dioica, Aegopodium poda-
graria and Impatiens parviflora (noordeloos 1992; Krieglsteiner 2003; Ludwig 2007). 
rimóczi (1994) recorded it in Robinia – woodlands. It grows also in parks, gardens 
and pastures (Kreisel 1987).

Entoloma strigosissimum (rea) noordel. [Rhodophyllus strigosissimus (rea) 
noordel.]

Grayish, glistening hairy fruit-bodies of Entoloma strigosissimum were recorded 
in phytocoenoses of the Astrantio-Fraxinetum association, growing on fallen small 
twigs, solitary in july 1989 (5) (leg. M. Borak, det. A. Bujakiewicz).

Entoloma strigosissimum grows in deciduous forests on rich soil, among plant 
debris (Wojewoda 2003). It is rare and endangered (E) in Poland (Wojewoda, 
Ławrynowicz 2006) and has five published localities up to now: Querco-Ulmetum 
minoris (Bujakiewicz 1973, 1992), Carici remotae-Fraxinetum (Bujakiewicz 1969), 
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Sorbo-Aceretum (Bujakiewicz 1979, 1981) and in montane beech forest (Gumińska 
1981).

Entoloma strigosissimum is considered to be rare in Europe and seems to have a 
wider ecological amplitude. It has also wider nutrient base tolerance growing some-
times on decaying wood (noordeloos 1992; Krieglsteiner 2003; Ludwig 2007; Knud-
sen, Vesterholt 2008). horak (2005) defines is as terrestrial and lignicolous growing 
in carr forest and dry meadows.

dIscUssIon And concLUsIons

Mycocoenological studies, performed on permanent plots laid out in phytocoenoses 
of the strictly determined plant associations are the best method of studying the 
behaviour of fungi. The abundance of the fungi is determined by counting the fruit 
bodies. observation plots visited through at least 3 years and performed two or three 
times per month in the growing season ensure to include the majority of compo-
nents of mycocoenosis. during such intensive studies also specific fungal sporocarp 
nature, including short duration, periodicity and fluctuation in fruiting can be con-
trolled to a certain degree.

Macrofungi have a great ecological, syntaxonomical and indicator value in all 
biocenoses. due to narrow ecological susceptibility they are sensitive indicators of 
habitat conditions and can be differential species at least locally, of various phyto-
coenological syntaxa.

The development of fungus fruit bodies depends on ecological conditions of phy-
tocoenosis as a whole. Fruit bodies are not randomly distributed but always accord-
ing to some kind of interdependence (states 1981).

From the three main trophic (functional) groups, saprotrophic fungi are the most 
numerous. In carr forests lignicolous and litter saprothrophs predominate. humi-
colous saprobionts are less numerous whereas perform unique species composi-
tion. 

humus may be considered an end product in the decomposition of lignin either 
from wood or herb layer. It is the amorphous dark brown or black organic material 
in the soil, distinct from partially decomposed plant and animal detritus. humus is 
slowly decomposed by soil organisms, mostly fungi. Fungal habitat preferences are 
based on enzyme system adaptable to use by the fungus of specific fraction of the 
substratum such as cellulose, lignin, chitin and other compounds. Various species of 
fungi break down cellulose and hemicellulose but few only, comprising the consid-
ered taxa, are involved in lignin decomposition. Lignin is almost exclusively broken 
down by basidiomycete fungi, mostly macrofungi.

The base rich or neutral habitat of carr forests attracts the very specific and 
selected group of terrestrial fungi. decomposition of litter in carr forests is very fast 
and the majority of this year litter being decayed in one year (dziadowiec 1987). 

Inspite of lush vegetation many phytocoenoses of carr forests especially of the 
Astrantio-Fraxinetum and Querco-Ulmetum minoris associations are distinguished by 
clearly visible surfaces of naked humose ground, free of herb layer. These places are 
often occupied by humicolous macrofungi.
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sporocarps of those macrofungi are variable in appearance and periodicity. That 
is why they are not present in all stands considered and during all years of visits 
(Tab. 1). Usually only few species in mycocoenological observation plots is found to 
form fructifications each year within a period of three or more years. They are un-
derrepresented in some phytocoenoses or even absent. It may be caused not only by 
short duration and periodicity of sporocarps. In some stands it is due to qualitative 
fluctuations when sporocarps of a species are completely absent during several years 
of study. Qualitative fluctuations are mostly caused by weather conditions but also 
ecological factors, like litter decomposition to humus form etc.

Ecological behavior and requirements of the 14 selected species of humicolous 
macrofungi incline to treat them as species more linked to habitat of certain phyto-
coenological syntaxa then litter saprotrophs and any other functional groups. They 
seem to form distinguishable element of a terminal stage of decomposition of lignin 
compounds in the humus. They form synusia-like grouping of humicolous sapro-
trophs, which may be provisionally called Pholiotina mairei – Entoloma pleopodium 
prov. grouping. components of this fungal assemblage appear repeatedly or occur 
changeable in different localities (Tab. 1).

This humicolous synusium or some of its representatives seems to be differential 
for almost all types of the carr forests of the alliance Alnion incanae (previous Alno-
Padion or Alno-Ulmion) inspite of the diverse trophic and moisture conditions. The 
uniformity of the microhabitat enables the uniformity of the fungal assemblage. 

There are more humicolous species accompanying this synusial group, e.g., 
Mycenella bryophila (Gemzicka 1987; Borak 1992) which is rather rare in Poland 
(Komorowska 2005) and Lepiota castanea (Jaśkiewicz 1999; springer 2008), Tubaria 
pellucida (Gemzicka 1987; Borak 1992) and Lepiota cristata (hojka 1978; nowak-
drózd 1978; szwarc-Płoskoń 1983; Jaśkiewicz 1999; Bujakiewicz unpubl.; stefaniak 
2008) which are rather common and have wider ecological range. The same is true 
for nitrophilous species, e.g., Pholiotina filaris, which are accidentally found also in 
disturbed and ruderal places and frequently reported from greenhouses, e.g., Mela-
no phyllum haematospermum.

some components of the provisionally named Pholiotina mairei-Entoloma pleo-
podium assemblage were previously called out as supposed characteristic taxa in se-
lected units of the carr forests, e.g., Entoloma pleopodium, E. strigosissimum for the 
Alnion incanae alliance and Cystolepiota bucknallii, C. seminuda and Melanophyllum 
haematospermum, for the Querco-Ulmetum minoris association (Bujakiewicz 1989). 
Further study confirmed the connection of Coprinus cortinatus, Entoloma strigosis-
simum, Melanophyllum haematospermum and Pholiotina mairei with the Alnion inca-
nae alliance (Bujakiewicz 1992).

several of the discussed 14 species of humicolous saprotrophs are rare in dis-
tribution some are endangered, e.g., Lepiota echinella (E), L. tomentella (E) and 
Entoloma strigosissimum (E) others are rare, namely Entoloma pleopodium (r) and 
Melanophyllum haematospermum (r).

It is reasonable to recall here darimont’s (1975) autonomous sociomycie of 
Lepiotetum bucknallii, described in phytocoenoses of the Acereto-Fraxinetum as-
sociation in montane forests in East Belgium. synusial similarities with an assem-
blage of saprotrophic humicolous macrofungi occurring in carr forests, remind this 
sociomycie. This community however is nitrophilous and hygrophilous and belongs 
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to Inocybi-Lepiotion darimont 1973 alliance of mycocoenoses of montane deciduous 
forests growing on calcium rich soils. sociomycie of Lepiotetum bucknallii is very rich 
in species in all studied localities in Belgium. striking is the common in both areas, 
occurrence of several mentioned accompanying macrofungi, e.g., Cystolepiota semi-
nuda, Entoloma buckanallii, E. pleopodium Lepiota boudieri and Pholiotina filaris.

This is a preliminary article on the problem of mycosynusial assemblages of 
humicolous fungi in rich mull soil of carr forests. It requires further appropriate 
study and much longer observations.
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o niektórych bedłkowcach występujących w lasach łęgowych

streszczenie

Artykuł zwraca uwagę na występowanie w fitocenozach lasów łęgowych szczególnej gru-
py grzybów saprotroficznych związanych z nagą żyzną próchniczą ziemią. Miejsca te za-
siedlają gatunki, które zdają się tworzyć synuzjalne ugrupowanie grzybów prowizorycz-
nie określone jako Pholiotina mairei – Entoloma pleopodium prov. W artykule podano 
nowe stanowiska 14 napróchnicznych gatunków grzybów saprotroficznych związanych 
z tym synuzjalnym ugrupowaniem, występujących w 10 miejscach na terenie Wielkopolski  
i Pojezierza Lubuskiego oraz zawarto dyskusję na temat ich skali synekologicznej.


