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The results of research into slime moulds in beech forest reserves in central Poland are 
presented. Thirty species of slime moulds directly associated with beech wood and beech litter 
were recorded. species associated with different decay phases of beech wood and litter were 
identified.
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inTroDucTion

myxomycete species from central Poland have so far been listed in two studies pub-
lished by orzechowski (1966) and kalinowska-kucharska (1975). orzechowski gives 
44 species from forest areas within the Łódź town boundaries and some parks in Łódź. 
kalinowska-kucharska provides a list of slime moulds collected by Ławrynowicz in 
nature reserves in the Łódź voivodeship, mostly in the Tilio-Carpinetum Tracz. 1962 
and Potentillo albae-Quercetum libb. 1933 associations (Ławrynowicz 1973).

Present studies were conducted in nature reserves in central Poalnd over four 
years. slime moulds occurring on fallen beech logs, trunks and stumps and beech 
litter were especially interesting. of them, six taxa are new to the area: Fuligo le-
viderma, Hemitrichia clavata, Collaria arcyrionema (Lamproderma arcyrionema), 
Physarum leucophaeum, P. notabile, Stemonitis pallida (seta, Drozdowicz 2004).

The aim of this study is to identify species of slime moulds associated with beech 
wood and beech litter during their development.
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sTuDy arEa

The study area belongs to the Wzniesienia Łódzkie hills mesoregion according to 
kondracki (1998). investigations were conducted in three nature reserves and a 
natural site in central Poland where European beech reaches the northern limit of 
its natural range (Fig. 1).

The Wiączyń reserve was established in a 1 300 ha forest complex (las Wiączyński 
forest) and covers an area of 8.40 ha. it comprises sections 170a, 170c and 176a, and 
is part of the former Puszcza Łódzka old-growth forest. The reserve protects a natu-
ral deciduous forest on the northern range limit of beech and fir, and comprises a 
shade forest. The field layer is composed of few species with a very small cover. This 
community type is the most representative of mixed beech forests and resembles 
acidic lowland beech forests (olaczek 1962; personal inf. 2004).

The Gałków reserve covers an area of 57.85 ha and comprises forest sections 
240, 241 and 244a, b, c, d. it is one of the oldest reserves in the Łódź voivodeship. 
it protects Fagus sylvatica and Abies alba which grow here at the limit of their 
geographic range. as reported by sowa and olaczek (1971), the primeval beech-
fir forest has been preserved in the reserve. However, it differs considerably from 
similar forests in southern Poland which are distinguished by floral poverty, the 
absence of species associated with beech and the mountainous character. The 
field layer is formed by plants typical of beech forests, oak-hornbeam forests and 
other deciduous forests. approximately 29 beeches of natural and historic impor-
tance grow in the reserve. They are over 150 years old, with some as old as 300 
years.

The Parowy Janinowskie reserve is situated in the northern part of the Jan-
inów natural site complex, one of the largest sites of the natural occurrence of 
common beech (557 ha) in central Poland (rutowicz, sowa 1976) and one of the 
areas of greatest value in the Wzniesienia Łódzkie landscape Park (kurowski 
1986, 1994, 1998). it comprises sections 37b, c, 38, 39a, b, f, 43b, 44a, b, and is 
part of a gentle n-facing slope covered with a network of original erosion ravines. 
Luzulo pilosae-Fagetum phytoceonoses cover considerable areas of the reserve 
(kurowski 1994).

The Paprotnia natural site covers 63.88 ha, comprises sections 221-224 and is 
situated on the line of the highest hills running from zgierz to the vicinity of Brze-Brze-
ziny. Circaeo-Alnetum, Tilio-Carpinetum and Luzulo pilosae-Fagetum forest associa-
tions were identified within the site. They cover the entire hilly area of the moraine 
plateau and its edge. a dense and healthy 90-year-old beech tree stand prevails. The 
edge, steep slopes and local elevations are covered by its poor variant; flat areas are 
covered by a variant with Anemone nemorosa (Łuczak, Łuczak 2000a, b).

The four areas are interesting sites of Fagus sylvatica and have been studied 
by botanists, mycologists, mycosociologists and phytopathologists. Herbarium 
collections of fungi gathered over a period of 50 years are deposited in the Her-
barium Universitatis Lodziensis (loD F). Herbarium materials were analysed to 
identify life conditions of beech at the limit of its natural range. results will be 
published in successive papers. This study discusses myxomycetes and is the first 
in the series.
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maTErial anD mETHoDs

Field studies were conducted in 2000–2004. observations were carried out on the 
abundant substrate lying on the forest floor (beech wood: trunks, stumps, logs, beech 
litter). a three-stage wood decay scale (kreisel 1961; runge 1978, 1979; lisiewska 
1992) was used in the study:

1) the initial phase that begins in month 7 to 10 and lasts up to two years after 
a tree is felled;

2) the optimal phase that occurs after two vegetative seasons and lasts 2-5 years;
3) the end (terminal) phase. it is the longest phase and lasts 5-15 years. 
morphological and anatomical characters were examined in the material. speci-

mens were observed with a nikon smz-10a binocular and a nikon Eclipse E-200 
light microscope. monographs by krzemieniewska (1960) and neubert, nowotny, 
Bauman & marx (1993, 1995, 2000) were used to identify the taxa. The nomenclature 
was accepted after Drozdowicz et al. (2003), updated according to lado (2005-2010).

Fig. 1. study area: 1 – the Gałków reserve; 2 – the Wiączyń reserve; 3 – Paprotnia natural site; 
4 – the Parowy Janinowskie reserve.
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current names of slime moulds were also used in the citations from source stud-
ies. The name under which a species was published by the original author is given 
in brackets.

The specimens collected are deposited in the Herbarium Universitatis Lodziensis 
(loD F).

rEsulTs

lisT oF sPEciEs

Arcyria cinerea (Bull.) Pers. – Wiączyń reserve: on fallen branches of Fagus, Vii 2002; Parowy 
Janinowskie reserve: on decaying beech wood, Vii 2004.

A. denudata (l.) Wettst. –Wiączyń reserve: on beech logs, iX 2000, V, Xi 2001, V 2002, iii 
2002, iii 2003; Gałków reserve: on beech logs, X 2000, Vii 2003; Paprotnia natural site: 
on beech logs, X 2002.

A. obvelata (oeder) onsberg – Wiączyń reserve: on Fagus wood; iV 2001, V, Xi 2002, Viii, 
X 2003; Gałków reserve: on Fagus wood, iX 2003; Paprotnia natural site: on Fagus wood, 
Vii 2001.

Badhamia utricularis (Bull.) Berk. – Wiączyń reserve: on decaying beech wood, X 2000.
Ceratiomyxa fruticulosa (o. F. müll.) T. macbr. – Wiączyń reserve: on logs of Fagus; iX 2000; 

Gałków reserve: on logs of Fagus, Vii 2001, Vii 2003; Parowy Janinowskie reserve: Vii 
2001; Paprotnia natural site: Vii 2001.

Collaria arcyrionema (rostaf.) nann.-Bremek. ex lado – Parowy Janinowskie reserve: on a 
Fagus stump, Vii 2001.

Comatricha nigra (Pers. ex J. F. Gmel) J. schröt. – Wiączyń reserve: on fallen branches of 
Fagus, X 2003.

Diachea leucopodia (Bull.) rostaf. – Wiączyń reserve: on fallen beech leaves, Viii-iX 2003.
Didymium melanospermum (Pers.) T. macbr. – Gałków reserve: on fallen beech leaves; Viii 

2003.
Fuligo leviderma H. neubert, nowotny & k. Baumann – Gałków reserve: on fallen beech 

leaves and fruits; Viii 2001.
F. septica (l.) F. H. Wigg. – Wiączyń reserve: on fallen beech leaves, iX 2000, Viii 2001, iX 

2003; Gałków reserve: on fallen beech leaves, ii Vii 2001, Vii 2003; Paprotnia natural 
site: on fallen beech leaves, Vi-Vii 2000, Vi-Vii 2001, Vi 2002; Parowy Janinowskie re-
serve: on fallen beech leaves, Viii 2001, Vi 2002.

Hemitrichia clavata (Pers.) rostaf. – Wiączyń reserve: on a log of Fagus; X 2000.
Lamproderma columbinum (Pers.) rostaf. – Paprotnia natural site: on decaying Fagus wood, 

Vii 2001.
Leocarpus fragilis (Dicks.) rostaf. – Wiączyń reserve: on pieces of Fagus bark, Viii 2001.
Lycogala epidendrum (l.) Fr. – Wiączyń reserve: on Fagus trunks, Vi, iX 2000, Vii 2001; 

Gałków reserve: on Fagus trunks, X 2000, Vii 2001, iX 2003; Paprotnia natural site: on 
Fagus trunks, Viii 2000, Vii, X 2001; Parowy Janinowskie reserve: on Fagus trunks, Vii-
Viii 2001, X 2003.

Metatrichia vesparia (Batsch) nann.-Bremek. ex G. m. martin & alexop. – Wiączyń reserve: 
on a decaying log of Fagus, V 2001, iii-V 2002, Xi 2002; Gałków reserve: on a decaying 
log of Fagus, iV 2001, iX 2003, iX 2004; Paprotnia natural site: on Fagus trunks, ii 2003; 
Parowy Janinowskie reserve: on Fagus trunks, iii, Vii-Viii 2001.
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Physarum album (Bull.) chevall. – Wiączyń reserve: on beech wood, Viii 2003, iX 2004.
P. cinereum (Batsch) Pers. – Wiączyń reserve: on beech wood, X 2000, iX 2003.
P. leucophaeum Fr. – Wiączyń reserve: on a beech log, iX 2000.
P. notabile T. macbr. – Wiączyń reserve: on a beech log, iX 2000.
P. virescens Ditmar in sturm – Gałków reserve: on fallen beech leaves, Viii 2001.
Reticularia lycoperdon Bull. – Wiączyń reserve: on decaying trunks of Fagus, iX 2000, iV 2002, 

Vi 2005.
Stemonitis axifera (Bull.) T. macbr. – Wiączyń reserve: on decaying Fagus wood, X 2000, Vii 

2003, Vi 2005.
S. pallida Wingate – Parowy Janinowskie reserve: on decaying Fagus wood, Viii 2001.
Stemonitopsis typhina (F. H. Wigg.) nann.-Bremek. – Wiączyń reserve: decaying wood and fall-

en leaves of Fagus, iX 2000, iX 2003, Vi 2005; Parowy Janinowskie reserve: Vii 2004.
Trichia decipiens (Pers.) T. macbr.– Wiączyń reserve: on beech wood, X 2003.
T. favoginea (Batsch) Pers. – Wiączyń reserve: on beech wood, iV 2001.
T. scabra rostaf. – Wiączyń reserve: on a decaying log of Fagus, iii 2002, Xi 2004.
T. varia (Pers. ex J. F. Gmel.) Pers. – Wiączyń reserve: on beech wood, X 2000, X 2001; Gałków 

reserve: on beech wood, iV 2001.
Tubulifera arachnoidea Jacq.– Wiączyń reserve: on a beech log, iX 2000, Viii 2001; Gałków 

reserve: on beech wood, Vii 2001, Vi 2002; Parowy Janinowskie reserve: Viii 2001, Vii 
2004.

Discussion

Thirty species of slime moulds that occurred directly on beech trunks, stumps and 
logs and on beech litter composed of small beech twigs, bark pieces, fallen leaves 
and beech fruits were recorded.

an ecological analysis of the results shows that some species, e.g., Stemonitis 
axifera or Arcyria denudata, preferred beech wood without bark in the optimal de-
cay phase. other species, e.g., Lycogala epidendrum, Tubulifera arachnoidea and 
Hemitrichia clavata, occurred on the bark of logs in the optimal and end decay phas-
es. Metatrichia vesparia and Trichia scabra mostly colonised logs of Fagus sylvatica in 
the end decay stage. 

The present results correspond to those reported in similar studies. in particular, 
investigations conducted by Drozdowicz (1992a, b, 2008) confirm the observations 
that beech wood, and especially beech logs in the end decay phase, are a good sub-
strate for the development of slime moulds. a comparison of the results collected 
in the ojców national Park and central Poland shows that 22 species occur in both 
areas on beech logs. only individual taxa distinguish the mountainous area from the 
lowland area.

studies conducted by stojanowska and Panek (2004a, b) in two nature re-
serves near Wałbrzych (sW Poland) also confirm that slime moulds develop 
very well on the wood of deciduous trees. Thirty three species preferring beech 
wood and 31 species preferring limewood are listed. species that mostly occur 
on beech stumps include Arcyria cinerea, A. denudata, A. incarnata, Ceratio-
myxa fruticulosa, Comatricha pulchella, Hemitrichia clavata, H. serpula, Collaria 



244 D. Ślusarczyk 

arcyrionema (Lamproderma arcyrionema), Lycogala epidendrum, Metatrichia flori-
formis, Physarum album (P. nutans), P. leucophaeum, Stemonitis fusca, Stemonitop-
sis typhina, Trichia sabra and T. varia.

The occurrence of 29 species of slime moulds was recorded in studies conduct-
ed by miśkiewicz (2001) in the Dentario glandulosae-Fagetum and Querco-Fagetum 
communities in the Bukowiec reserve in the carpathian mts. The taxa were associ-
ated with beech logs or lying stumps of Fagus sylvatica: Arcyria cinerea, A. denudata, 
Hemitrichia clavata, Lycogala epidendrum, Metatrichia vesparia (M. vesparium) and 
Stemonitis axifera. These species also occurred in the sites investigated by the present 
author and were recorded by stojanowska (1979), Drozdowicz (1992b, 2008) and 
ing (1994), who reports 21 species associated with the wood of Fagus sylvatica.

stojanowska (1979) reports 42 myxomycete species on rotting beech wood from 
the opole region, Góry kaczawskie mts, Góry Bialske mts, Ślęża massif, Wzgórza 
Trzebnicko-ostrzeszowskie hills and karkonosze mts. However, these taxa have a 
broad range of occurrence. only seven of them colonise beech wood and do not occur 
on the wood of other deciduous trees. Twenty five species developed in different com-
binations close together, both on small trunks and on large beech logs. stojanowska 
lists the following species in order of occurrence frequency: Trichia varia, Metatrichia 
vesparia (Hemitrichia vesparium), H. clavata, Stemonitopsis typhina (Comatricha ty-
phoides), Trichia scabra, Trichia denudata, Stemonitis fusca, Physarum album (P. nutans), 
Lycogala epidendrum, Trichia persimilis, T. favoginea, Metatrichia floriformis (Trichia flo-
riformis), Trichia botrytis, Hemitrichia serpula, Fuligo rufa, Stemonitis axifera (Stemonitis 
ferruginea), Badhamia utricularis, Lycogala conicum, Trichia olivacea (a taxon currently 
considered to be a variant of T. decipiens), Physarum leucopheum, Physarum globu-
liferum, Trichia decipiens, Lycogala exiguum, Arcyria affinis, Ceratiomyxa fruticulosa.

studies conducted in the Białowieża old-growth forest (chlebicki et al. 1996) 
also showed that as many as 38 species of the 44 species recorded at the cryPTo  
programme research plot are associated with strongly decayed wood and mostly oc-
cur on wood previously colonised by fungi.

The composition of slime moulds recorded in the litter is also characteristic. Ar-
cyria cinerea, A. denudata and Comatricha nigra mostly occurred on beech twigs while 
Diachea leucopodia, Didymium melanospermum, Fuligo septica and Physarum virescens 
colonised beech leaves. stojanowska (1983) gives a list of species associated with the 
litter, also beech litter, in her long-term studies on slime moulds. These include species 
recoded in the study area: Arcyria incarnata, Comatricha nigra (on dry leaves and fallen 
twigs), Diachea leucopodia, Didymium melanospermum, Leocarpus fragilis, Physarum 
notabile (on beech bark lying on the forest floor) and Physarum virescens.

conclusions

Beech stumps, trunks, logs and litter are an excellent site for the development of 
many myxomycete species. The results confirm special preferences of slime moulds 
for beech wood observed by other authors. Stemonitis axifera or Arcyria denudata 
preferred bark-free beech wood in the optimal decay phase. other species, e.g., 
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Lycogala epidendrum, Tubulifera arachnoidea, Hemitrichia clavata, occurred on the 
bark of logs also in the optimal decay phase. Metatrichia vesparia and Trichia scabra 
most frequently colonised logs of Fagus sylvatica in the end decay phase. Diachea 
leucopodia, Didymium melanospermum, Fuligo septica, F. leviderma and Physarum 
virescens mostly occurred in the beech litter.

The investigations show that dead beech wood is a major and irreplaceable factor 
in forest diversity. it plays an important role in preserving particularly interesting 
and rare species of slime moulds that are also characteristic of wood and litter of 
Fagus sylvatica. 
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obserwacje śluzowców na drewnie i ściółce bukowej

streszczenie

artykuł prezentuje dane dotyczące występowania śluzowców w wybranych rezerwatach w Pol-
sce Środkowej, w których buk zwyczajny osiąga północno-wschodnią granicę zasięgu. Przed-
stawiono listę 30 gatunków śluzowców, które występowały na substracie bukowym, zarówno 
drewnie jak i ściółce. W pracy przyjęto trójstopniową skalę rozkładu drewna. Wyróżniono: 1 
– fazę inicjalną, 2 – optymalną i 3 – finalną kłód, pni i pniaków zalegających w dnie lasu. na tak 
określonym substracie przedstawiono gatunki śluzowców. Wśród nich, sześć to taksony nowe 
dla tego terenu: Fuligo leviderma, Hemitrichia clavata, Collaria arcyrionema (Lamproderma ar-
cyrionema), Physarum leucophaeum, P. notabile, Stemonitis pallida (seta, Drozdowicz 2004). 


