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Abstract
Psathyrella ammophila is a psammophilous fungus most frequently inhabiting
seashore beaches, sand dunes and sandy inland areas. Although it is a widely
spread species, in some countries it is rare or threatened, including Poland,
where it is classified as “endangered” (E). In Poland, P. ammophila has been
found in 26 localities, including 14 new reports after 1970. We present two
new Polish localities from white sand dunes at the western shore of the Baltic
Sea (Wolin Island). Moreover, ecological information and macroscopic and
microscopic features of the basidiocarp based on collected samples are presented.
The problem of the disappearance of dunes as a primary habitat of P. ammophila
is also discussed.

Keywords
Agaricales; threatened macrofungi; sand-dune-inhabiting fungi; psammophilous
species

1. Introduction

Climatic changes, which result in the elevation of the sea and ocean levels as
well as more aggressive abrasion of seashores (Jakusik et al., 2012; Prasad &
Kumar, 2014; Räisänen, 2017) lead to, among other consequences, degradation
and disappearance of habitats such as mobile white or grey dunes (e.g., Namura-
Ochalska, 2004a, 2004b; Tylkowski, 2017). The greatest losses of such habitats have
been observed in Southern Europe, which is connected with the development of
tourism and strong urban pressure (Janssen et al., 2016). The above factors limit the
habitats of psammophilous plants, animals, and fungi, which may lead to permanent
extinction. Considering the modest biological variability of seashore dunes, even a
minimal disturbance in their biological balance may be dangerous to the survival
of species strongly dependent on this habitat. This especially refers to a small group
of dune-inhabiting macrofungi, including Hohenbuehelia culmicola Bon, Laccaria
maritima (Theodor.) Singer ex Huhtinen, Phallus hadriani Vent., and Psathyrella
ammophila (Durieu & Lév.) P. D. Orton (Bujakiewicz & Lisiewska, 1983; Fraiture
& Otto, 2015; Høiland, 2012; Watling & Rotheroe, 1989). The fungi are vulnerable
because of their specific requirements of sandy nutrient-poor sites with initial
vegetation (Fraiture & Otto, 2015). This type of vegetation is rare in Europe and
mainly threatened by coastal management and by nitrogen deposition from air
pollution (Houston, 2016; Ozinga et al., 2013).
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In some European countries, P. ammophila is red-listed as an endangered species,
e.g., in Austria (Dämon & Krisai-Greilhuber, 2016), Germany (Dämmrich et
al., 2016), Italy (Rossi et al., 2013), Norway [“Psathyrella ammophila (Durieu &
Lév.) P. D. Orton,” 2015], and Poland (Wojewoda & Ławrynowicz, 2006), while
in Croatia it is under legal protection (Tkalčec & Mešić, 2008). The species is also
included in The Global Fungal Red List [“Psathyrella ammophila (Durieu & Lév.) P.
D. Orton,” 2020a].
This paper aims to provide ecological notes, new localities for P. ammophila on the
Wolin Island, and the resulting update of the distribution of this species in Poland.
Moreover, the macroscopic and microscopic features of the basidiocarps of this
fungus were presented.

2. Material andMethods

Psathyrella ammophila basidiocarps were collected from Miedzyzdroje and
Świnoujście (both on Wolin Island) in August 2012 and October 2019, respectively.
The descriptions of the basidiocarp morphology and ecological characteristics
of this species are based on original material, accompanied by information from
literature. The microscopic structures were observed and measured using a Zeiss
AxioLab light microscope (LM). Dimensions of pleurocystidia, cheilocystidia,
basidia (without sterigmata), and spores are based on 10–20 measurements per
specimen from our collections. Size ranges of the microscopic features are given as
follows: (minimum value–) first decile – ninth decile (–maximum value). Scanning
electron microscope (SEM) images were captured in the Center of Molecular
Biology and Biotechnology, Environmental Research Laboratory, University of
Szczecin (Poland). The specimens were identified based on their macroscopic and
microscopic features, using monographs by Kits van Waveren (1977, 1985), and
Örstadius and Knudsen (2012).
The distribution of P. ammophila in Poland is presented on a cartogram according
to the ATPOL gird square system as used by Wojewoda (2000). The cartogram
is based on our investigations and all available published and unpublished data.
In order to illustrate the changes in the distribution of this species, we presented
the localities in two time periods: before 1970 and in 1970 or after. The fungal
nomenclature and the synonyms were given according to the Index Fungorum
(http://www.indexfungorum.org/) database. The names of vascular plants follow the
description by Mirek et al. (2002), and Jalas and Suominen (1973), and the names of
the plant communities are given according to the data in the source literature. The
collected specimens of P. ammophila were deposited in the Herbarium of Szczecin
University (SZUB-F), Poland.

3. Results

Psathyrella ammophila (Durieu & Lév.) P. D. Orton, Trans. Br. mycol. Soc. 43(2):
180 (1960) – Psathyrellaceae, Agaricales, Agaricomycetes, Agaricomycotina,
Basidiomycota, Fungi
Synonymy: Agaricus ammophilus Durieu & Lév., in Durieu, Expl. Sci. Alg., Bot.,
Atlas 14: 31 (1846) [1846–49]; Deconica ammophila (Durieu & Lév.) Morgan,
J. Mycol. 13(4): 145 (1907); Drosophila ammophila (Durieu & Lév.) Kühner &
Romagn., Fl. Analyt. Champ. Supér. (Paris): 358 (1953); Psathyra ammophila
(Durieu & Lév.) Quél., Bull. Soc. bot. Fr. 26: 52 (1880) [1879]; Psilocybe ammophila
(Durieu & Lév.) Gillet, Hyménomycètes (Alençon): 587 (1878); for other
synonymies, see Index Fungorum

3.1. Macroscopic and Microscopic Features

Pileus 10–40(50) mm in diam., hemispherical to broadly convex, later plane,
sometimes with depressed center and deflexed margin, slightly fibrillose at first but
later naked, reddish brown, dark brown to pale brown, hygrophanous, when dried
ochraceous to pale brown at margin and yellowish brown at center (Figure 1); veil
(white) when young; lamellae adnate, first greyish brown then dark brown with
purple tinges, almost black with age; stipe 30–70 × 3–5 mm, cylindrical, hollow,
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whitish, light grey to pale brown, its lower part deeply sunk in the sand, sometimes
with a pseudorrhiza, without a ring; spore print purplish black; taste and smell
indistinctive. Pleurocystidia 39.1–68.4 × 14.8–23.4 µm, utriform, clavate, sometimes
lageniform, scattered, smooth, and hyaline. Cheilocystidia of two types: (i) 24.6–
63.8 × 10.2–18.8 µm similar to pleurocystidia, locally numerous, and (ii) small,
clavate, numerous, especially closed to cap margin. Basidia 22.1–30.4 × 10.3–13.1
µm, clavate, with two–four sterigmata. Spores (10.7)11.4–13.7(14.8) × (5.7)6.6–
7.4(8.2) µm, smooth, ellipsoid, oblong, ovoid, with suprahilar depression and large
germ pore (Figure 2).

Figure 1 Basidiocarps of Psathyrella ammophila from the Wolin Island (August 14, 2012;
October 26, 2019). Scale: 1 cm. Photographs by K. Mazurkiewicz-Zapałowicz (B) and M.
Stasińska (A,C).

Figure 2 Psathyrella ammophila. (A,B) Basidiospores seen by SEM. Photographs by M. M.
Bihun.
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3.2. Habitat

Psathyrella ammophila is most frequently reported on seashore beaches and sand
dunes, while it is considerably less common on deep inland sandy areas (e.g.,
on inland sand dunes). This species grows on loose or stable sands, individually
or in groups of several basidiocarps, whose stems deeply penetrate the sand,
frequently among shoots of a wide variety of psammophilous plants [Bujakiewicz &
Lisiewska, 1983; Kits van Waveren, 1977; Kreisel, 1987; Maletti, 2014; “Psathyrella
ammophila (Durieu & Lév.) P. D. Orton,” 2020b; Rudnicka-Jezierska, 1969;
Singer, 1968]. In Europe, this fungus was most often found among shoots of
Ammophila arenaria and on dead and disintegrating remains of this plant, e.g., on
their leaves and roots (Courtecuisse, 1984; Dennis, 1983; Perini & Venturella, 2008).
Moreover, it was also identified in the company of grasses inhabiting dunes
including, among others, Agrostis stolonifera subsp. maritima (Lam.) G. Mey,
Cynodon dactylon (L.) Pers., Elymus farctus (Viv.) Runemark ex Melderis, E. repens
(L.) Gould, Festuca vaginata Waldst. & Kit. ex Willd., and Leymus arenarius (L.)
Hochst., and herbaceous dicotyledonous plants, including Cakile maritima Scop.,
Euphorbia paralias L., and Salsola kali L. (Pando & Fernández, 2001; Singer, 1968).
These plants form homogenous associations and pioneer communities on sand
dunes, including Agropyretum mediterranei Kuhn ex Br.-Bl. 1933, Ammophiletum
arundinaceae Br.-Bl. 1933 (Courtecuisse, 1984; Perini & Venturella, 2008), and
Euphorbio-Ammophiletum arenariae R. Tx. 1945 (Guinberteau, 2004). In Poland,
P. ammophila was found in Elymo-Ammophiletum arenariae Br.-Bl. et De Leeuw
1936, Helichryso-Jasionetum litoralis Libb. 1940, and Empetro nigri-Pinetum (Libb.
et Siss. 1939 n.n.) Wojt. 1964 plant communities (Bujakiewicz & Lisiewska, 1983;
Lisiewska, 1966; Rudnicka-Jezierska, 1969; Skirgiełło, 1976; Teodorowicz, 1936).
This psammophilous species was also recorded, although significantly less
frequently, on more stabilized habitats such as compact turf developed on sands
and dunes overgrown by trees, e.g., Pinus halepensis Mill. and P. pinea L., as well
as on anthropogenic localities, e.g., on state beaches and boulevards (Pando &
Fernández, 2001, and references therein).

3.3. General Distribution

Psathyrella ammophila is a widely spread species, occurring in all the continents
except Antarctica, and has been reported in North America, e.g., Canada and the
USA (Redhead, 1997; Smith, 1972), South America, e.g., Argentina and Uruguay
(Singer, 1968; Wright & Albertó, 2002) as well as in Australia and New Zealand
[“Psathyrella ammophila (Lév. & Durieu) P. D. Orton,” 2020]. In Africa, it is found,
among other countries, in Algeria (Kits van Waveren, 1977; Singer, 1968) and
Morocco (Malençon & Bertault, 1970), while in Asia – in China (Bi et al., 1993),
Israel (Binyamini, 1994), Turkey (Kaya, 2010; Sesli & Denchev, 2008), and Pakistan
(Sultana et al., 2011).
In Europe, P. ammophila occurs mainly over sandy shores of the Atlantic Ocean, the
North Sea and the Baltic Sea, and the Mediterranean Sea. This species is common
on the seashores of Denmark (Elborne, 1996; Örstadius & Knudsen, 2012), the
Netherlands [Kits van Waveren, 1977; “Psathyrella ammophila (Durieu & Lév.) P.
D. Orton,” 2020c; Singer, 1968], and Italy (Maletti, 2014; Perini & Venturella, 2008,
and references therein), and can often be found in Spain, including the Balearic
Islands (Menéndez Valderrey, 2020; Rubio et al., 2005; Siquier & Salom, 2005;
Siquier et al., 2012), and in Portugal (Pando & Fernández, 2001, and references
therein). Occasionally, it is also found in Great Britain [“Psathyrella ammophila
(Durieu & Lév.) P. D. Orton,” 2020b; Savage, 2008] and Ireland [“Psathyrella
ammophila (Durieu & Lév.) P. D. Orton,” 2020b] as well as in the south-western
Sweden (Örstadius & Knudsen, 2012; “Psathyrella ammophila,” 2015) and the
south-western and central Norway (Høiland, 2006, 2012). It has been reported in
scattered localities in Germany (Dämmrich et al., 2020), France (Courtecuisse, 1984;
Guinberteau, 2004; Kits van Waveren, 1977), and Estonia [“Psathyrella ammophila
(Durieu & Lév.) P. D. Orton, 1960,” 2020], and the Kaliningrad District in the
Russian Federation (Dedkov & Grishanov, 2010). It is also observed in Belgium
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[“Psathyrella ammophila (Durieu & Lév.) P. D. Orton,” 2020d], Iceland (Örstadius
& Knudsen, 2012), and Latvia (Dāniele [Avota] & Krastiņa, 2002). Quite rarely, it
has also been reported in other European countries including, among others, Austria
(Dämon & Krisai-Greilhuber, 2016), Bulgaria (Denchev & Assyov, 2010; Denchev
et al., 2007), Croatia (Tkalčec & Mešić, 2008), Hungary (“Psathyrella ammophila –
Homoki porhanyósgomba,” 2020), and Slovakia (Škubla, 2003; Vašutowá, 2006).

3.4. Distribution in Poland

In Poland, P. ammophila has been mainly reported in the north-eastern (e.g., the Hel
Peninsula, the Słowiński National Park) and western parts of the Baltic Sea coast (the
Wolin National Park) (Bujakiewicz & Lisiewska, 1983; Kujawa & Gierczyk, 2013;
Kujawa et al., 2020; Lisiewska, 1966; Skirgiełło, 1976; Teodorowicz, 1936). Two
new localities, which were discovered after 2011, are situated on the Wolin Island.
Moreover, there have been reports on the species occurrence in the central part of
the country, namely the Kampinos Forest (Rudnicka-Jezierska, 1969). To date, in
Poland, P. ammophila has been recorded in 26 localities, including 14 after 1970
(Figure 3).

Figure 3 Distribution of Psathyrella ammophila in Poland. 1 – localities before 1970; 2
– localities in 1970 or after; n = total number of 10 × 10-km squares (total number of
localities).

3.4.1. New Localities

(i) Wolin Island: ca. 2.5 km W of Międzyzdroje (53◦54′58.266′′ N, 14◦23′42.26′′ E),
on the white dune of the Baltic Sea coast; 2012-08-14, leg. et det. K. Mazurkiewicz-
Zapałowicz, 11 basidiocarps were found growing (individually or in groups of two or
three) among living shoots of Ammophila arenaria (L.) Link, near Salix sp., over an
area of about 30 m2; (ii) Wolin Island: Świnoujście (53◦54′58.209′′ N, 14◦18′19.857′′
E), on the white dune of the Baltic Sea coast; 2019-10-26, leg. et det. M. Stasińska,
about 40 basidiocarps were reported, growing (individually or in groups of two
to four) mainly among living and dead shoots of A. arenaria, and near Artemisia
campestris L., along a distance of 250 m.
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3.4.2. List of Localities of P. ammophila in Poland1

Ac-34 – Stilo-Osetnik (Wantoch-Rekowski, 2014; unpubl.). Ac-35 – Lubiatowo, 2
km N (Domian, 2016; unpubl.). Ac-36 – Białogóra (Kujawa & Gierczyk, 2013). Ac-
37 – (i) Dębki (Teodorowicz, 1936); (ii) Widowo res. (Kujawa & Gierczyk, 2013).
Ac-38 – Karwia (Teodorowicz, 1936). Ac-41 – Czołpino (Bujakiewicz &
Lisiewska, 1983). Ac-42 – Mierzeja Łebska (Bujakiewicz & Lisiewska, 1983). Ac-
43 – Łeba (Dominik, 1951). Ac-50 – Rowy (Bujakiewicz & Lisiewska, 1983). Ad-40
– Kuźnica (Soboń, 2008; unpubl.). Ad-51 – (i) bet. Jurata and Hel (Tylińska, 2014;
unpubl.); (ii) Jurata (Wantoch-Rekowski, 2014; unpubl.). Ad-76 – Piaski (Neubauer
& Neubauer, 2013; unpubl.). Ad-82 – (i) Gdańsk-Orlinki (Neubauer & Neubauer,
2012, 2013; unpubl.); (ii) Mikoszewo (Wantoch-Rekowski, 2014; unpubl.). Ad-84
– bet. Sztutowo and Kąty Rybackie (Neubauer & Neubauer, 2014; unpubl.). Ba-
22 – (i) Międzyzdroje, 2.5 km W (Mazurkiewicz-Zapałowicz, 2012, SZUB-F 2227;
unpubl.); (ii) Świnoujście (Stasińska, 2019, SZUB-F 2226; unpubl.). Ba-23 – (i)
bet. Grodno and Wisełka (Lisiewska, 1966); (ii) around Wisełka (Lisiewska, 1966);
(iii) Gosań Mt (Lisiewska, 1966). Bb-00 – Kołobrzeg, E part of the city (Twardy,
2013; unpubl.). De-01 – Kamion, Kampinos Forest (Rudnicka-Jezierska, 1969).
De-03 – Grochale, Kampinos Forest (Rudnicka-Jezierska, 1969). De-15 – Truskaw,
Kampinos Forest (Rudnicka-Jezierska, 1969).

4. Discussion and Conclusions

Although P. ammophila is a widely spread fungus, mainly in Europe (Dämmrich
et al., 2020; Dämon & Krisai-Greilhuber, 2016; Maletti, 2014; Örstadius &
Knudsen, 2012; Perini & Venturella, 2008), the current knowledge on its geographic
distribution is still incomplete and requires verification. For instance, the
information found in the literature on the occurrence of this fungus in the Czech
Republic is incorrect (Vašutowá, 2006). In Poland, after 1970, 14 localities of this
species were reported, including 13 localities identified in the last 10 years, which
constitute 50% of all 26 localities recorded to date. The occurrence of P. ammophila
in the Kampinos Forest, where it was observed in the 1960s by Rudnicka-Jezierska
(1969), was not confirmed (Karasiński et al., 2015). In the last few years, this fungus
has mainly been noted in the north-eastern part of the Polish seashore, e.g., the
Hel Peninsula (Kujawa & Gierczyk, 2013; Kujawa et al., 2020), where it was found
in the 1930s and reported by Teodorowicz (1936) as a very common species. Two
new localities are situated further West, on Wolin Island. They neighbor a few other
localities of the north-eastern seashores of Germany, including the Uznam and
Rugia islands (Dämmrich et al., 2020).
The typical habitat of P. ammophila includes mobile white sand dunes, which occur
along seashores and are classified as Natura 2000 habitats (Janssen et al., 2016).
This habitat is subjected to strong man-made-disturbances due to the escalating
development of tourism in the last 100 years, which has led to a reduction of its
areas. It can be forecast that the pressure from tourism will grow and fungi habitats
will further degrade. Apart from anthropogenic factors, natural factors such as
abrasion of seashores and vegetation succession also have a negative effect on
the habitats of the fungus (Jakusik et al., 2012; Janssen et al., 2016; Leuschner &
Ellenberg, 2017; Tylkowski, 2017). According to Leuschner and Ellenberg (2017),
a major part of the German and Polish shore of the Baltic Sea has been eroded,
causing the disappearance of sand dunes, which are otherwise colonized and
stabilized by plants and fungi, including P. ammophila (Høiland, 2012; Watling &
Rotheroe, 1989).
The destruction of seashore sand dunes, observed for many years, has made P.
ammophila an endangered taxon, although the level of this negative effect depends
on the region. In Croatia (Tkalčec & Mešić, 2008) and Austria (Dämon & Krisai-
Greilhuber, 2016) this fungus is classified as “critically endangered” (CR). Moreover,
in the latter country, this fungus has not been found in the recent 10 years and
this may lead to its inclusion into a higher threat category. Such amendment has

1bet. – between; res. – reserve; unpubl. – unpublished; SZUB-F – Herbarium of the Szczecin
University.
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already been done in Norway, where over a dozen years, the category was changed
from “near threatened” (NT) (Kålås et al., 2006) to “vulnerable” (VU) (Brandrud
et al., 2010), and then to “endangered” (EN) [“Psathyrella ammophila (Durieu &
Lév.) P. D. Orton,” 2015). In Slovakia, the species is classified as “endangered” (EN)
(Lizon, 2001), while in Sweden (“Psathyrella ammophila,” 2015) and Italy (Rossi et
al., 2013) – “near threatened” (NT). In Hungary, P. ammophila is listed in category
3 (“care-demanding species”) and received the lowest score on a three-score scale
(Siller & Vasas, 1995). On the German red list of fungi, the species was assigned to
category G (“endangerment of unknown”) (Dämmrich et al., 2016). However, in
some of the German federal states, P. ammophila is classified in different categories:
in Baden-Wurttemberg (Winterhoff & Krieglsteiner, 1984) and Rhineland-Palatinate
(Zehfuß et al., 1999) it is in category 1, while in Mecklenburg-Vorpommerns
(Schwik, 1999) and Schleswig-Holsteins (Lüderitz, 2001) in category 3. In Poland,
P. ammophila was in 2006 classified as an “endangered” (E) taxon (Wojewoda &
Ławrynowicz, 2006).
Psathyrella ammophila is a very important fungal element of the Baltic seashore
dunes, as only a few species are capable of colonizing mobile dunes. Due to the
progressive degradation of these ecosystems and climatic changes, the perspective
for the next several years seems unfavorable to P. ammophila. Considering all the
above facts, this fungus should be listed as a protected species.

References

Bi, Z., Zheng, G., & Li, T. (1993). The macrofungus flora of China’s Guangdong Province. The
Chinese University Press.

Binyamini, N. (1994). New records of higher fungi from Israel. Mycoscience, 35, 425–428.
https://doi.org/10.1007/BF02268518

Brandrud, T. E., Bendiksen, E., Hofton, T. H., Høiland, K., & Jorda, J. B. (2010). Fungi.
In J. A. Kålås, Å. Viken, S. Henriksen, & S. Skjelseth (Eds.), Norsk rødliste for arter
2010 [The 2010 Norwegian red list for species] (pp. 87–123). Norwegian Biodiversity
Information Centre Artsdatabanken.

Bujakiewicz, A., & Lisiewska, M. (1983). Mikoflora zbiorowisk roślinnych Słowińskiego Parku
Narodowego [The mycoflora of plant communities of the Słowiński National Park].
Badania Fizjograficzne nad Polską Zachodnią, Seria B – Botanika, 34, 49–77.

Courtecuisse, R. (1984). Transect mycologique dunaire sur la Côte d’Opale (France). 1ère
partie: Les groupements héliophiles et arbustifs de la xérosère [Mycological dune
transect on the Opal Coast (France). First part: The heliophilous and shrubby groups
of the xerosere]. Documents Mycologiques, 57–58, 1–115.

Dämmrich, F., Gminder, A., Hardtke, H. J., Karasch, P., Schmidt, M., & Wehr, K. (2020).
Datenbank der Pilze Deutschlands, Deutsche Gesellschaft für Mykologie. Retrieved
February 19, 2020, from http://www.pilze-deutschland.de/

Dämmrich, F., Lotz-Winter, H., Schmidt, M., Pätzold, W., Otto, P., Schmitt, J., Scholler, M.,
Schurig, B., Winterhoff, W., Gminder, A., Hardtke, H., Hirsch, G., Karasch, P.,
Lüderitz, M., Schmidt-Stohn, G., Siepe, K., Täglich, U., & Wöldecke, K. (2016). Rote
Liste der Großpilze und vorläufige Gesamtartenliste der Ständer- und Schlauchpilze
(Basidiomycota und Ascomycota) Deutschlands mit Ausnahme der Flechten und
der phytoparasitischen Kleinpilze [Red list of macrofungi and a preliminary list
of total species of upright and tubular fungi (Basidiomycota and Ascomycota) in
Germany with the exception of lichens and phytoparasitic fungi]. In G. Matzke-
Hajek, N. Hofbauer, & G. Ludwig (Eds.), Rote Liste gefährdeten Tiere, Pflanzen und
Pilze Deutschlands. Bd. 8: Pilze (Teil 1). Großpilze [Red list of endangered animals,
plants and fungi in Germany. Vol. 8: Fungi (Part 1). Macrofungi] (pp. 31–433).
Landwirtschaftsverlag.

Dämon, W., & Krisai-Greilhuber, I. (2016). Die Pilze Österreichs. Verzeichnis und Rote Liste.
Teil: Makromyzeten [The fungi of Austria. Directory and red list. Part: Macrofungi].
Österreichische Mykologische Gesellschaft.

Dāniele [Avota], I., & Krastiņa, I. (2002). Latvijas cepurīšu sēņu (Agaricales s. l.) konspekts
[Checklist of agaricoid and boletoid fungi (Agaricales s. l.) of Latvia]. Latvijas
Veģetācija, 5, 43–174.

Дeдкoв [Dedkov], B. П. [V. P.], & Γpишaнoв [Grishanov], Γ. B. [G. V.]. (2010). Kpacнaя
книгa Kaliningradskoĭ oблacти. Γpибы [Red book of the Kaliningrad area. Fungi].
Изд-вo РΓУ им. И. Kaнтa [Izd-vo RGU im. I. Kanta].

ActaMycologica / 2020 / Volume 55 / Issue 2 / Article 55210
Publisher: Polish Botanical Society 7

https://doi.org/10.1007/BF02268518
http://www.pilze-deutschland.de/


Mazurkiewicz-Zapałowicz et al. / Updated Distribution of Psathyrella ammophila

Denchev, C. M., & Assyov, B. (2010). Checklist of the larger basidiomycetes in Bulgaria.
Mycotaxon, 111(1), 279–282. https://doi.org/10.5248/111.279

Denchev, C. M., Fakirova, V. I., Gyosheva, M. M., & Petrova, R. D. (2007).
Macromycetes in the Pirin Mts (SW Bulgaria). Acta Mycologica, 42(1), 21–34.
https://doi.org/10.5586/am.2007.002

Dennis, R. W. G. (1983). Fungi of Ammophila arenaria in Europe. Revista de Biologia, 12,
15–48.

Dominik, T. (1951). Badanie mykotrofizmu roślinności wydm nadmorskich i śródlądowych
[Mycotrophism of the vegetation of coastal and inland dunes]. Acta Societatis
Botanicorum Poloniae, 21(1–2), 125–164. https://doi.org/10.5586/asbp.1952.010

Elborne, S. A. (1996). Danish dune fungi and their ecology. Svampe, 33, 37–49.
Fraiture, A., & Otto, P. (Eds.). (2015). Distribution, ecology and status of 51 macromycetes

in Europe. Results of the ECCF Mapping Programme. National Botanic Garden of
Belgium.

Guinberteau, J. (2004). Quelques aspects de la mycoflore des dunes non boisees du littoral
aquitain (France). Place de champignons dans le fonctionnement ecodynamique des
dunes littorals [Some aspects of the mycoflora of unwooded dunes on the Aquitaine
coast (France). Place of fungi in the ecodynamic functioning of coastal dunes]. Le
Courbageot, 24, 2–13.

Houston, J. (2016). LIFE Platform Meeting. Restoration of sand dune habitats. 15–17 June
2016, Zandvoort, The Netherlands, Summary Report. European Commission. https://
ec.europa.eu/environment/nature/natura2000/platform/documents/life_platform
_dunes/life_platform_meeting_dunes_150616_report_final_en.pdf

Høiland, K. (2006). Sand dune fungi on Lista (Vest-Agder, SW Norway) revisited after 33
years. Agarica, 26, 39–54.

Høiland, K. (2012). An investigation of basidiospore characteristics in sand dune mushrooms
from Lista, south-western Norway. Agarica, 32, 49–58.

Jakusik, E., Wójcik, R., Pilarski, M., Biernacik, D., & Miętus, M. (2012). Poziom morza
w polskiej strefie brzegowej – stan obecny i spodziewane zmiany w przyszłości [Sea
level in the Polish coastal zone – Current state and expected changes in the future].
In J. Wibig & E. Jakusik (Eds.), Warunki klimatyczne i oceanograficzne w Polsce i na
Bałtyku Południowym. Spodziewane zmiany i wytyczne do opracowania strategii
adaptacyjnych w gospodarce krajowej [Climate and oceanographic conditions in Poland
and the Southern Baltic. Expected changes and guidelines for developing adaptation
strategies in the national economy] (pp. 146–169). Instytut Meteorologii i Gospodarki
Wodnej – Państwowy Instytut Badawczy.

Jalas, J., & Suominen, J. (Eds.). (1973). Atlas Florae Europaeae. 2. Gymnospermae (Pinaceae
to Ephedraceae). The Committee for Mapping the Flora of Europe; Societas Biologica
Fennica Vanamo.

Janssen, J. A. M., Rodwell, J. S., Garci, A., Criado, M., Gubbay, S., Haynes, T., Nieto, A.,
Sanders, N., Landucci, F., Loidi, J., Ssymank, A., Tahvanainen, T., & Valderrabano, M.
(2016). European red list of habitats. Publications Office of the European Union.

Karasiński, D., Kujawa, A., Gierczyk, B., Ślusarczyk, T., & Szczepkowski, A. (2015). Grzyby
wielkoowocnikowe Kampinoskiego Parku Narodowego [Macrofungi of the Kampinos
National Park]. Kampinoski Park Narodowy.

Kaya, A. (2010). Macrofungal diversity of Adıyaman Province (Turkey). Mycotaxon, 110,
43–46. https://doi.org/10.5248/110.43

Kålås, J. A., Viken, Å., & Bakken, T. (Eds.). (2006). Norsk Rødliste 2006 [Norwegian red list
2006]. Artsdatabanken.

Kits van Waveren, E. (1977). Notes on the genus Psathyrella – V. The sections Ammophilae,
Bipellis and Subatratae. Persoonia, 9(2), 199–231.

Kits van Waveren, E. (1985). The Dutch, French and British species of Psathyrella. Persoonia –
Supplement, 2(1), 3–300.

Kreisel, H. (Ed.). (1987). Pilzflora der Deutschen Demokratischen Republik. Basidiomycetes
(Gallert-, Hut- und Bauchpilze) [Fungus flora of the German Democratic Republic.
Basidiomycetes]. VEB Gustav Fischer Verlag.

Kujawa, A., & Gierczyk, B. (2013). Rejestr gatunków grzybów chronionych i zagrożonych
w Polsce. Część VII. Wykaz gatunków przyjętych do rejestru w roku 2011 [Register of
protected and endangered fungi species in Poland. Part VII. A list of species recorded
in 2011]. Przegląd Przyrodniczy, 24(2), 3–42.

Kujawa, A., Gierczyk, B., & Ślusarczyk, T. (2020). Rejestr gatunków grzybów chronionych
i zagrożonych [Register of protected and endangerd fungi species]. Atlas grzybów
Polski [Fungi atlas of Poland]. Retrieved February 11, 2020, from https://www.grzyby
.pl/rejestr-grzybow-chronionych-i-zagrozonych.htm

ActaMycologica / 2020 / Volume 55 / Issue 2 / Article 55210
Publisher: Polish Botanical Society 8

https://doi.org/10.5248/111.279
https://doi.org/10.5586/am.2007.002
https://doi.org/10.5586/asbp.1952.010
https://ec.europa.eu/environment/nature/natura2000/platform/documents/life_platform_dunes/life_platform_meeting_dunes_150616_report_final_en.pdf
https://ec.europa.eu/environment/nature/natura2000/platform/documents/life_platform_dunes/life_platform_meeting_dunes_150616_report_final_en.pdf
https://ec.europa.eu/environment/nature/natura2000/platform/documents/life_platform_dunes/life_platform_meeting_dunes_150616_report_final_en.pdf
https://doi.org/10.5248/110.43
https://www.grzyby.pl/rejestr-grzybow-chronionych-i-zagrozonych.htm
https://www.grzyby.pl/rejestr-grzybow-chronionych-i-zagrozonych.htm


Mazurkiewicz-Zapałowicz et al. / Updated Distribution of Psathyrella ammophila

Leuschner, C., & Ellenberg, H. (2017). Sand dunes and their vegetation series. In C. Leuschner
& H. Ellenberg (Eds.), Vegetation ecology of Central Europe, Volume 2. Ecology of
Central European non-forest vegetation: Coastal to alpine, natural to man-made habitats
(pp. 63–115). Springer. https://doi.org/10.1007/978-3-319-43048-5

Lisiewska, M. (1966). Grzyby wyższe Wolińskiego Parku Narodowego [Higher
fungi of the Wolin Island National Park]. Acta Mycologica, 2(1), 1–55.
https://doi.org/10.5586/am.1966.005

Lizon, P. (2001). Red list of Slovak fungi. http://www.eccf.eu/Slovakia.pdf
Lüderitz, M. (2001). Die Großpilze. Schleswig-Holsteins. Rote Liste. Bd 2. Blätterpilze

(Agaricales) [Macrofungi. Schleswig-Holstein red list. Vol. 2. Agaricales]. Landesamt
für Natur und Umwelt des Landes Schleswig-Holstein.

Malençon, G., & Bertault, R. (1970). Flore des champignons supérieurs du Maroc [Flora of the
higher mushrooms of Morocco] (Vol. 1). Faculté des Sciences de Rabat.

Maletti, M. (2014). Funghi del litorale pesarese (Parte 1a) [Fungi of the Pesaro coast (Part 1a)].
Micologia nelle Marche, 8(1), 13–22.

Menéndez Valderrey, J. L. (2020). Psathyrella (Basidiomycota). Asturnatura.com. Retrieved
February 11, 2020, from https://www.asturnatura.com/genero/psathyrella.html

Mirek, Z., Piękoś-Mirkowa, H., Zając, A., & Zając, M. (Eds.). (2002). Flowering plants and
pteridophytes of Poland – A checklist. W. Szafer Institute of Botany, Polish Academy of
Sciences.

Namura-Ochalska, A. (2004a). Nadmorskie wydmy białe (Elymo-Ammophiletum) [Seaside
white dunes (Elymo-Ammophiletum)]. In J. Herbich (Ed.), Poradniki ochrony
siedlisk i gatunków Natura 2000 – podręcznik metodyczny. Tom 1. Siedliska morskie
i przybrzeżne, nadmorskie i śródlądowe, solniska i wydmy [Natura 2000 habitat and
species protection guidebooks – Methodological manual. Vol. 1. Marine and coastal
habitats, coastal and inland habitats, salt flats and dunes] (pp. 128–133). Wydawnictwo
Ministerstwa Środowiska.

Namura-Ochalska, A. (2004b). Nadmorskie wydmy szare [Seaside gray dunes]. In J. Herbich
(Ed.), Poradniki ochrony siedlisk i gatunków Natura 2000 – podręcznik metodyczny. Tom
1. Siedliska morskie i przybrzeżne, nadmorskie i śródlądowe, solniska i wydmy [Natura
2000 habitat and species protection guidebooks – Methodological manual. Vol. 1.
Marine and coastal habitats, coastal and inland habitats, salt flats and dunes] (pp. 134–
138). Wydawnictwo Ministerstwa Środowiska.

Ozinga, W. A., Arnolds, E., Keizer, P. J., & Kuyper, T. W. (2013). Macrofungi in conservation
management. OBN report. Ministry of Economic Affairs.

Örstadius, L., & Knudsen, H. (2012). Psathyrella (Fr.) Quél. In H. Knudsen & J. Vesterholt
(Eds.), Funga Nordica. Agaricoid, boletoid, clavarioid, cyphelloid and gastroid genera
(pp. 692–728). Nordsvamp.

Pando, F., & Fernández, J. C. (2001). Bases corológicas de flora micológica ibérica. Adiciones
números 1572–1765 [Chorological basis of Iberian mycological flora: Numbers 1572–
1765]. Consejo Superior de Investigaciones Científicas.

Perini, C., & Venturella, G. (2008). Flora da conservare – Funghi: Boletus dupainii Boud,
e Psathyrella ammophila (Durieu et Lév.) P. D. Orton [Flora to be preserved –
Mushrooms: Boletus dupainii Boud, and Psathyrella ammophila (Durieu et Lév.) P.
D. Orton]. Informatore Botanico Italiano, 40(1), 149–153.

Prasad, D. H., & Kumar, N. D. (2014). Coastal erosion studies – A review. International
Journal of Geosciences, 5, 341–345. https://doi.org/10.4236/ijg.2014.53033

Psathyrella ammophila. (2015). Artfakta. Retrieved July 15, 2019, from http://artfakta
.artdatabanken.se/taxon/1302

Psathyrella ammophila (Durieu & Lév.) P. D. Orton. (2015). Artsdatabanken. Retrieved July 15,
2019, from https://artsdatabanken.no/Rodliste2015/rodliste2015/Norge/54990

Psathyrella ammophila (Durieu & Lév.) P. D. Orton. (2020a). The Global Fungal Red List.
Retrieved February 19, 2020, from http://iucn.ekoo.se/iucn/species_view/337654

Psathyrella ammophila (Durieu & Lév.) P. D. Orton. (2020b). Checklist of the British and Irish
Basidiomycota. Retrieved February 19, 2020, from http://www.basidiochecklist.info/
DisplayResults.asp?intGBNum=3411

Psathyrella ammophila (Durieu & Lév.) P. D. Orton. (2020c). NMV Verspreidingsatlas
Paddenstoelen. Retrieved February 12, 2020, from https://www.verspreidingsatlas.nl/
0116020

Psathyrella ammophila (Durieu & Lév.) P. D. Orton. (2020d). Belgian Species List. Retrieved
February 12, 2020, from http://www.species.be/nl/42473

Psathyrella ammophila (Durieu & Lév.) P. D. Orton, 1960. (2020). eElurikkus. Retrieved
February 12, 2020, from https://elurikkus.ee/bie-hub/species/168979

Psathyrella ammophila (Lév. & Durieu) P. D. Orton. (2020). Atlas of Living Australia. Retrieved
February 12, 2020, from https://bie.ala.org.au/species/NZOR-6-109614

ActaMycologica / 2020 / Volume 55 / Issue 2 / Article 55210
Publisher: Polish Botanical Society 9

https://doi.org/10.1007/978-3-319-43048-5
https://doi.org/10.5586/am.1966.005
http://www.eccf.eu/Slovakia.pdf
https://www.asturnatura.com/genero/psathyrella.html
https://doi.org/10.4236/ijg.2014.53033
http://artfakta.artdatabanken.se/taxon/1302
http://artfakta.artdatabanken.se/taxon/1302
https://artsdatabanken.no/Rodliste2015/rodliste2015/Norge/54990
http://iucn.ekoo.se/iucn/species_view/337654
http://www.basidiochecklist.info/DisplayResults.asp?intGBNum=3411
http://www.basidiochecklist.info/DisplayResults.asp?intGBNum=3411
https://www.verspreidingsatlas.nl/0116020
https://www.verspreidingsatlas.nl/0116020
http://www.species.be/nl/42473
https://elurikkus.ee/bie-hub/species/168979
https://bie.ala.org.au/species/NZOR-6-109614


Mazurkiewicz-Zapałowicz et al. / Updated Distribution of Psathyrella ammophila

Psathyrella ammophila – Homoki porhanyósgomba [Psathyrella ammophila – Dune
brittlestem]. (2020). Miskolci Gombász Egyesület. Retrieved February 19, 2020, from
http://www.miskolcigombasz.hu/fajlistank.php?action=showKind&langOrder=
la&caller=kindList&kindId=1376

Räisänen, J. A. (2017). Future climate change in the Baltic Sea region and environmental
impacts. Oxford Research Encyclopedia of Climate Science. https://doi.org/10.1093/
acrefore/9780190228620.013.634

Redhead, S. (1997). Macrofungi of British Columbia: Requirements for inventory. Research
Branch, B.C. Ministry of Forests, and Wildlife Branch, B.C. Ministry of Environment,
Lands and Parks.

Rossi, G., Montagnani, C., Gargano, D., Peruzzi, L., Abeli, T., Ravera, S., Cogoni, A., Fenu,
G., Magrini, S., Gennai, M., Foggi, B., Wagensommer, R. P., Venturella, G., Blasi, C.,
Raimondo, F. M., & Orsenigo, S. (Eds.). (2013). Lista Rossa della Flora Italiana. 1.
Policy Species e altre specie minacciate [Red list of Italian flora. 1. Policy Species and
other endangered species]. Italy National Committee of IUCN Members; Ministerio
dell’Ambiente e della Tutela del Territorio e del Mare.

Rubio, E., Suárez, A., Miranda, M. A., & Linde, J. (2005). Catálogo provisional de los
macromicetos (setas) de Asturias [Provisional catalog of macromycetes (mushrooms)
from Asturias]. https://www.asturnatura.com/articulos/revista/catalogohongosast.pdf

Rudnicka-Jezierska, W. (1969). Grzyby wyższe wydm śródlądowych Puszczy Kampinoskiej
[Higher fungi of the inland dunes of the Kampinos Forest near Warsaw]. Acta
Mycologica, 30, 1–118. https://doi.org/10.5586/mb.1969.005

Savage, D. (2008). Fungi of the Far North: Part 3: From the Borgie to the Naver. Field
Mycology, 9(1), 13–19. https://doi.org/10.1016/S1468-1641(10)60394-5

Schwik, J. (Ed.). (1999). Rote Liste der gefährdeten Großpilze Mecklenburg – Vorpommerns
[Red list of endangered large mushrooms in Mecklenburg – Western Pomerania].
Goldschmidt Druck GmbH.

Sesli, E., & Denchev, C. (2008). Checklists of the myxomycetes, larger ascomycetes, and larger
basidiomycetes in Turkey. Mycotaxon, 106, 65–67.

Siller, I., & Vasas, G. (1995). Red list of macrofungi of Hungary (revised edition). Studia
Botanica Hungarica, 26, 7–14.

Singer, R. (1968). Sand-dune inhabiting fungi of the South Atlantic coast from Uruguay to
Bahía Blanca. Mycopathologia, 34(2), 129–143. https://doi.org/10.1007/BF02051422

Siquier, J. L., & Salom, I. J. C. (2005). Contribució al Coneixement Micològic De Les Illes
Balears XIII: El Parc Natural De Mondragó (II) (Santanyí, Mallorca) [Contribution
to the knowledge of the fungal flora of the Balearic Islands (Spain) XIII: The Natural
Park of Mondragó (II) (Santanyí, Majorca)]. Revista Catalana de Micologia, 27, 1–16.

Siquier, J. L., Salom, J. C., & Llistosella, J. (2012). Contribució al coneixement micològic de les
Illes Balears (Espanya) XIX. Menorca I [Contribution to the knowledge of the fungal
flora of the Balearic Islands (Spain). XIX. Minorca I]. Revista Catalana de Micologia,
34, 43–60.

Skirgiełło, A. (1976). Materiały do poznania rozmieszczenia geograficznego grzybów
wyższych w Europie. V [Contributions to the knowledge of the geographical
distribution of higher fungi in Europe. V]. Acta Mycologica, 12(2), 155–189.
https://doi.org/10.5586/am.1976.009

Smith, A. H. (1972). The North American species of Psathyrella. Memoirs of the New York
Botanical Garden, 24, 343–344.

Sultana, K., Rauf, C. A., Riaz, A., Naz, F., Irshad, G., & Ul-Haque, M. I. (2011). Check list of
agarics of Kaghan Valley-1. Pakistan Journal of Botany, 43(3), 1777–1787.

Škubla, P. (2003). Mycoflora Slovaca [Fungi of Slovakia]. Mycelium Edition.
Teodorowicz, F. (1936). Grzyby wyższe polskiego wybrzeża [Higher mushrooms on the Polish

coast]. Badania Przyrodnicze Pomorskie, 2, 1–65.
Tkalčec, Z., & Mešić, A. (2008). Psathyrella ammophila (Durieu et Lév.) P. D. Orton. In Crvena

Knjiga Gljiva Hrvatske [Red book of Croatian fungi] (pp. 93–94). Ministry of Culture,
State Institute for Nature Protection.

Tylkowski, J. (2017). The temporal and spatial variability of coastal dune erosion in the Polish
Baltic coastal zone. Baltica, 30(2), 97–106. https://doi.org/10.5200/baltica.2017.30.11

Vašutová, M. (2006). Preliminary checklist of the genus Psathyrella in the Czech Republic and
Slovakia. Czech Mycology, 58(1–2), 1–29. https://doi.org/10.33585/cmy.58101

Watling, R., & Rotheroe, M. (1989). Macrofungi of sand dunes. Proceedings of the
Royal Society of Edinburgh, Section B: Biological Sciences, 96B, 111–126.
https://doi.org/10.1017/S0269727000010885

ActaMycologica / 2020 / Volume 55 / Issue 2 / Article 55210
Publisher: Polish Botanical Society 10

http://www.miskolcigombasz.hu/fajlistank.php?action=showKind&langOrder=la&caller=kindList&kindId=1376
http://www.miskolcigombasz.hu/fajlistank.php?action=showKind&langOrder=la&caller=kindList&kindId=1376
https://doi.org/10.1093/acrefore/9780190228620.013.634
https://doi.org/10.1093/acrefore/9780190228620.013.634
https://www.asturnatura.com/articulos/revista/catalogohongosast.pdf
https://doi.org/10.5586/mb.1969.005
https://doi.org/10.1016/S1468-1641(10)60394-5
https://doi.org/10.1007/BF02051422
https://doi.org/10.5586/am.1976.009
https://doi.org/10.5200/baltica.2017.30.11
https://doi.org/10.33585/cmy.58101
https://doi.org/10.1017/S0269727000010885


Mazurkiewicz-Zapałowicz et al. / Updated Distribution of Psathyrella ammophila

Winterhoff, W., & Krieglsteiner, G. J. (1984). Gefährdete Pilze in Baden-Württemberg. Rote
Liste der gefährdeten Großpilze in Baden-Württemberg [Endangered mushrooms
in Baden-Württemberg. Red list of endangered large mushrooms in Baden-
Württemberg]. Landesanstalt für Umweltschutz Baden-Württemberg.

Wojewoda, W. (Ed.). (2000). Atlas of the geographical distribution of fungi in Poland. Fascicule
1. W. Szafer Institute of Botany, Polish Academy of Sciences.

Wojewoda, W., & Ławrynowicz, M. (2006). Red list of the macrofungi in Poland. In Z. Mirek,
K. Zarzycki, W. Wojewoda, & Z. Szeląg (Eds.), Red list of plants and fungi in Poland (pp.
53–70). W. Szafer Institute of Botany, Polish Academy of Sciences.

Wright, J. E., & Albertó, E. (2002). Guía de los hongos de la región Pampeana. I. Hongos
con laminillas [Guide to the fungi of the Pampeana region. 1. Fungi with lamellae].
L.O.L.A.

Zehfuß, H. D., Ebert, H. J., & Winterhoff, W. (1999). Rote Liste der ausgestorbenen,
verschollenen und gefährdeten Großpilze in Rheinland-Pfalz [Red list of extinct, lost
and endangered large mushrooms in Rhineland-Palatinate]. Ministerium für Umwelt
und Forsten.

ActaMycologica / 2020 / Volume 55 / Issue 2 / Article 55210
Publisher: Polish Botanical Society 11


	Introduction
	Material and Methods
	Results
	Macroscopic and Microscopic Features
	Habitat
	General Distribution
	Distribution in Poland
	New Localities
	List of Localities of P. ammophila in Polandbet. – between; res. – reserve; unpubl. – unpublished; SZUB-F – Herbarium of the Szczecin University.


	Discussion and Conclusions
	References

