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ABSTRACT

The Bielanski Forest in Warsaw is one of the most valuable natural areas in central Poland. Its royal ownership and
the presence of the Camaldolese monastery helped it to maintain high naturalness by the late 18th century. This
study presents research carried out in the Bielanski Forest, on vascular plants, mosses, lichens, fungi and slime
moulds in the 19th century. The initiators of research in the first half of the 19th century were M. Szubert and short-
ly thereafter W. Jastrzgbowski. The first data were published in the second half of the century by, among others,
K. Majewski, F. Karo and J. Rostafinski. The majority of research from the Bielanski Forest was published in Polish
scientific journals Pamietnik Fizyjograficzny and Wszechswiat, established in the 1880s. At that time, on the initia-
tive of T. Chatubinski, studies of bryophytes and lichens began, carried out by K. Filipowicz, S. Dawid, J. Stein-
haus, and F. Btonski, who also researched vascular plants and fungi. Fungi were also studied by S. Chelchowski,
slime moulds by J. Aleksandrowicz and J. Rostafifiski, and vascular plants by F. Kamienski, H. Cybulski, and
K. Lapczynski, who as the first noticed the impoverishment of the Bielanski Forest flora. Our analyses allowed us
to establish that of the 45 species of vascular plants reported from Bielany by Rostafinski (1872), about 50% of the
taxa had not been observed by the 1920s, and nearly 67% by the end of the 20th century. Of the group of 14 species
listed by Rostafiniski and currently considered as endangered or protected, Kobendza (1929) listed only one. Of the
26 species listed by Btonski (1892), nearly 54% had disappeared by the end of the 20th century. From the group of
30 species of macrofungi recorded at the end of the 19th century, considered now as endangered, only 6 taxa were
recorded a century later.
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INTRODUCTION

The Bielanski Forest in Warsaw is one of the most valu-
able natural sites in Warsaw and one of the oldest areas
where botanical research has been conducted, both in
Mazovia and nationwide (Baum and Trojan 1982; Lu-
niak 2010; Obidzinski 2023). Several factors contrib-
uted to this. First, it was initially the property of the
Dukes of Mazovia and then the Kings of Poland — in
both cases, serving as a hunting ground. Soon, with
the construction of a royal manor and the establish-
ment of the Camaldolese monastery — whose monks
wore white habits — the area acquired the name Bielany,
as its word root “biel” means “white” in Polish. All of
this protected the Forest from being cut down and al-
lowed it to remain in good condition until the end of
the Polish-Lithuanian Commonwealth, that is, the late
18th century. Along with the kings, courtiers arrived
here, among them were royal physicians who were
also botanists. The first of them, Marcin Bernhardi de
Bernitz (1625-1682), a physician, librarian and secre-
tary to King John II Casimir Vasa (reign 1648—-1668),
compiled a list of wild plants growing in the vicinity of
Warsaw, including most likely some from the Bielanski
Forest (Bernhardi 1652). Later, the presence of the roy-
al residence nearby, named Marymont, had an influ-
ence on the history of the Forest and its research. Dur-
ing the reign of King Augustus II the Strong (reigned
1697-1733), the physician Christian Henry Erndtel
(1670—1734) came here several times. This fact is well
documented in his work, which includes a list and de-
scriptions of plants in the vicinity of Warsaw (Erndtel
1730). Erndtel’s list, like the earlier one by Bernhardi,
was analysed and published in the form of a species list
by Hryniewiecki (1954). This author only noted that
the main area of research for Erndtel was the vicinity of
Marymont and further into Bielany. The list of species
for which Erndtel (1730) provided information about
their occurrence in the Bielanski Forest and in the
Bielany area, along with a critical description of them,
was prepared only recently (Ciurzycki et al. 2025).
This work continues from the above mentioned
publication and focuses on the period of Poland’s par-
titions in the 19th century. During this time, various
conditions influenced both research on the Bielanski
Forest and its overall condition, which in turn affected
the results of these studies. One of the positive factors

was the establishment of an agricultural and forestry
college in the former royal palace in Marymont, en-
trusting it with the management of a large part of the
Forest. This enabled employees and students to embark
frequently on botanical trips to Bielany. However, there
were also negative impacts on the Forest. Initially, the
presence of the Russian army in and around the For-
est for several decades, as well as the drainage of the
lowest forest area, which began at the turn of the 19th
century, had a negative mark. Then, since the mid-19th
century, mass recreational use by Warsaw residents
had an additional adverse effect on its condition (Ciur-
zycki et al. 2025).

The aim of this paper is to present the history of
botanical research, including mycological studies, in
the Bielanski Forest during the 19th century, along with
a brief reminder of the most distinguished researchers
of that period. When discussing selected works, there
arose a need to verify, correct and supplement a num-
ber of previously published data. Additional attention
is paid to the process of species decline in the Forest,
particularly regarding rare, endangered, and protected
taxa.

MATERIAL AND METHODS

The study investigates various taxonomic groups, in-
cluding plants and fungi, based on all known works
from the 19th century that focus on the Bielanski For-
est. It incorporates a comparative analysis of sources
as described in detail by Ciurzycki et al. (2025). The
inclusive approach that combines plants and fungi
reflects the 19th-century classification of living or-
ganisms, which led researchers to study both groups
together. During that time, it was also common for
various groups, such as bryophytes and lichens, to
be described in a single publication. Additionally,
this study includes slime moulds, which are now rec-
ognised as a separate taxonomic unit, but they were
primarily discussed alongside fungi at that time. Bota-
nists who specialised in both bryophytes and vascular
plants often conducted research on the above-men-
tioned groups as well.

In the section on floristics, both bryophytes and
vascular plants are included. The mycological sec-
tion encompasses fungi, lichens and slime moulds.
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Throughout the text, species names from the refer-
enced historical works are generally provided in their
contemporary form, aligning with the latest critical
lists for each taxonomic group published for Poland.
The sources for these classifications are as follows:
vascular plants (Mirek et al. 2020), liverworts (Szw-
eykowski 2006), mosses (Ochyra et al. 2003), lichens
(Fattynowicz 2003), fungi and slime moulds (Drozdo-
wicz et al. 2003; Wojewoda 2003; Chmiel 2006;
Mutenko et al. 2008). Historical names are included
in selected cases.

In the tables that present species summaries, both
the full historical and contemporary names are provid-
ed along with their authors. In the main text, species
names are usually mentioned without their authors if
there is no dispute regarding their taxonomic classifica-
tions. However, if there are any doubts about the clas-
sifications or when listing synonyms, the species names
are included with their authors.

The object of research in this review is primarily
the Bielanski Forest. However, in early works, the au-
thors often referred to this area more generally as Biela-
ny. This name usually referred to the Forest but could
also encompass its immediate vicinity. However, it did
not include neighbouring settlements such as Mary-
mont, Mtociny, or Ruda, as these were listed separately.
Therefore, both the names Bielanski Forest and Bielany
are cited in this work.

The Bielanski Forest is located in the northern
part of Warsaw. It currently covers 151.82 ha, of which
130.35 ha are under reserve protection. It lies on the
Vistula River bank, partly on a glacial plain and partly
in the river valley. The plain is separated from the valley
by an escarpment, up to 15 m high, running through the
forest. Below the edge of the plain, there are three valley
terraces descending successively towards the Vistula:
dune, middle and flood terrace. The current forest com-
munities here are mainly oak-hornbeam forests Tilio-
Carpinetum, diversified in terms of trophy and mois-
ture, and elm-ash riparian forests Ficario-Ulmetum,
diversified in the moisture gradient. In the western and
north-western parts, outside the reserve, on previously
anthropogenically transformed habitats, there are spon-
taneously developed substitute forest communities with
stands dominated mainly by black locust (Jakubowski
1982; Solinska-Gornicka et al. 1997; Chojnacki et al.
2010; Ciurzycki et al. 2025).

Resutts

The first floristic studies of the 19th century

The first floristic work from the area of Warsaw and
its surroundings in the 19th century appeared nearly
a hundred years after the last previous work, which was
published by Erndtel in 1730. This was already after the
significant progress in plant systematics and biological
nomenclature that occurred in the 18th century, includ-
ing the introduction of the modern binomial nomencla-
ture consisting of the genus and species names by Carl
Linnaeus (Linnaeus 1753).

At that time, i.e. at the beginning of the 19th cen-
tury, the third researcher of the flora of Warsaw and its
surroundings (after Bernhardi and Erndtel) was Michat
Szubert (1787-1861), a professor at the University of
Warsaw, the originator (in 1818) and the first director of
the Botanical Garden. In 1824, he published the List of
Plants of the Royal Botanical Garden of the University
of Warsaw, which includes about 10,000 taxa (Szubert
1824). This is not a typical flora, as it also contains nu-
merous names of ornamental species and cultivar taxa.
It is important to note that Szubert collected plants for
the Garden from the vicinity of Warsaw both on his
own and with his students, recording the plant loca-
tions. He also collected from Bielany, which, due to its
rich flora and short distance from Warsaw, was a con-
venient subject for visits. Therefore, this extensive cata-
logue of plants contains the flora of the Warsaw area.
Unfortunately, in the final published work, for plants
from the capital’s vicinity, the author only provides the
location generally as ‘Around Warsaw’ (Szubert 1824).
Hryniewiecki (1954) presented this list of plants in
a manner similar to that used in the two earlier floras
(i.e. of Bernhardi and Erndtel).

Among Szubert’s students, Wojciech Jastrzgbowski
(1799-1882) stood out and contributed significantly to
the understanding of the flora of Poland. As a student
and assistant, he engaged in floristics and herbarium col-
lection. He was a versatile naturalist, botanist, excellent
connoisseur of flora, and an outstanding educator. Since
1836, he worked as a professor at the Agronomic Insti-
tute in Marymont, which was later transformed into the
Institute of Rural Economy and Forestry. Jastrzgbowski
taught at this institution until 1858. During this time, he
gathered numerous botanical collections. However, he
did not publish most of these data, and a significant por-
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tion of his herbarium collections was destroyed during
the uprising in 1863 (Rostafinski 1883; Kohler 2024).
His achievements were partially disseminated later,
both through his educational work and through his sur-
viving herbarium collections.

In the second half of the 19th century, a compre-
hensive work was published containing lectures on
agriculture and gardening conducted at the Institute
of Rural Economy and Forestry in Marymont, written
down by a student of this institution, Karol Majewski.
The second volume of this publication, entitled Natu-
ral history of the gentry, was based on the lectures of
W. Jastrzebowski (Majewski 1876). The author does not
specify the years when these lectures took place, but
considering that he finished his studies there in 1854, it
must have concerned the immediately preceding years.
The section dedicated to vascular plants, mosses, fungi
and lichens does not have the character of a flora. How-
ever, it is possible to find a number of species, some-
times with information about their locations, usually
from Marymont, Wawrzyszew and Bielany. This text
at times takes on the character of Majewski’s personal
memories, including those from joint botanical excur-
sions with Professor Jastrzgbowski, whom the students
called Jastrzab (hawk), a nickname derived from the
surname. In the description of various ferns, the author
writes, among other things: ‘Common polypody (Poly-
podium vulgare) growing along the steep bank, for ex-
ample, of the Vistula near Bielany, which we carefully
collected with Jastrzab, to leave live specimens for the
next learners’. Further, about Thelypteris palustris (list-
ed as Aspidium thelypteris), there is information: ‘grow-
ing in our meadow, for instance, near Potok, just above
the Vistula near Marymont’. From these sites, Majew-
ski also mentions Athyrium filix-femina as ‘growing in
swampy forests near Bielany and even, for example,
Marymont’. Regarding the now-rare Botrychium lu-
naria, he writes: “We encountered it around Marymont,
in Bielany’, and about Ophioglossum vulgatum: ‘It
grows in interforest meadows, which we found during
excursions with Jastrzeb. [owski] in the surroundings
of Marymont” (Majewski 1876). Among bryophytes, he
provided locations for five species of mosses (Campy-
lium polygamum, Hygrohypnum luridum, Hylocomium
splendens, Plagiothecium nemorale and Pleurozium
schreberi), stating their presence ‘in the surroundings
of Marymont’.

In the section dedicated to flowering plants, utili-
tarian plants are described in greater detail. The oth-
ers are only listed within taxonomic groups. Vascular
plant locations are provided in quite great numbers from
all over Poland and from the vicinity of Warsaw, often
from Marymont, also with references to excursions with
Prof. Jastrzebowski in that area. For example, regarding
Juncus articulatus, Majewski wrote: ‘I have this species
in my herbarium, collected in a meadow between Po-
tok and Grosowo, along the Vistula under Marymont,
which W. J. taught us to recognise by pulling the leaf
between two fingers, and then you can feel the puffs’.
There is also information about the now-rare Iris sibir-
ica: ‘well known to me from the meadows near Opalin
and Mtociny, in the areas of Bielany and Marymont’.
However, the location of Bielany itself is provided only
for a few species. Regarding the typically forest grass
Milium effusum, he specifically recorded: ‘in the Bielany
grove’. On the other hand, regarding Festuca rubra, he
included information about the distortions of vegetation
due to the presence of the military: ‘prevalent every-
where at the camps around Marymont, Bielany’. From
Bielany, he also mentioned two cultivated, alien species
of plane trees (Platanus occidentalis and P. orientalis).

Majewski’s work (1876) also contains the first infor-
mation about the macrofungi species from the Bielany
area, specifically ‘around Mlociny beyond Marymont’.
It was probably Sarcodon squamosus, identified by Wo-
jeiech Jastrzgbowski, which at the time was not distin-
guished from Sarcodon imbricatus and published under
the name Hydnum imbricatum. It also includes data on
lichens, mainly from the Marymont area, and locations
for the two species Xanthoria parietina and Peltigera
venosa are provided for Bielany (Majewski 1876).

Other researchers of the flora around Warsaw, Fer-
dynand Karo and Jozef Rostafinski — colleagues edu-
cated at the Warsaw Main School (Szkota Gtéwna) that
existed from 1862 to 1869, often embarked on botani-
cal excursions together (Hryniewiecki 1954). The first,
F. Karo (1845-1927), who later became a pharmacist
(Majewski 2010), included Bielany in a brief work dedi-
cated to the flora of Warsaw and its surroundings (Karo
1867), listing 11 species of plants from that area. Most of
them are common plants found in the Bielanski Forest
or in the Bielany area also today: Adoxa moschatellina,
Asarum europaeum, Galeobdolon Iluteum, Impatiens
noli-tangere, Isopyrum thalictroides, Ononis arvensis,
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O. spinosa, Phyteuma spicatum, and Stachys sylvatica
(Sudnik-Wojcikowska 1982, 1987; Solinska-Gornicka
and Symonides 1991; Solinska-Goérnicka et al. 1997).
Among the species that became much rarer afterwards
in the areas around Warsaw, he mentioned, for example,
Corydalis cava and Viola mirabilis.

Due to the fact that Corydalis cava was not found
later, Kobendza (1929) assessed this observation as
a probable mistake with C. solida, assuredly as he only
noted C. solida in the Kampinos Forest at that time (Ko-
bendza 1930). Similar doubts were later expressed by
Sudnik-Wojcikowska (1982), as no one besides Karo re-
corded this species here. However, it is worth noting that
the general range of C. cava does not rule out the possi-
bility of its occurrence in Mazovia, and earlier research-
ers had also reported this species from the vicinity of
Warsaw. Such locations were much later included in the
Atlas of vascular plants distribution in Poland (Zajac
and Zajac 2001). Erndtel (1730) was the first to report
C. cava and C. solida near Warsaw. The identification
of the species he described under the name ‘PSEUDO-
FUMARIA Riv.” is unequivocal. Both species were also
listed in Hryniewiecki’s (1954) elaboration of Erndtel’s
lists. Mentioning both species in a single work elimi-
nates the possibility of their confusion. Erndtel did not
provide their exact locations, but considering the almost
deforested surroundings of Warsaw at that time and that
he often worked around Marymont and Bielany, it can
be considered highly probable that he could have ob-
served them in those areas.

Both species discussed were later mentioned in his
work by Szubert (1824), indicating their occurrence,
following the principle adopted throughout the work,
as ‘Around Warsaw’. Rostafinski (1872) also listed both
species, but only for C. cava did he note Warsaw as
aplace of occurrence (after Szubert). He also mentioned
another species — C. intermedia, indicating Radonie
near Grodzisk Mazowiecki as its only confirmed site in
the vicinity of Warsaw. This species occurs in Poland
in the west and north, but in Mazovia, it is outside of its
compact range. The sites listed here were later consid-
ered questionable (Zajac and Zajac 2001). From War-
saw, specifically from Wilanow, two species, namely
C. solida and C. cava, were still reported in the 20th
century (Grochowski 1931 after Sudnik-Wojcikowska
1987). In the monograph on the flora of Warsaw (Sud-
nik-Wojcikowska 1987), both species are also cited with

a reference to the work of Kobendza and Kotodziejczyk
(1922), although in this case, partially incorrectly, as
this work mentioned only C. solida from the Bielanski
Forest. The third species discussed, namely C. interme-
dia, was discovered and confirmed at the beginning of
the 21st century in the Bielanski Forest (Pawlikowski
2004). This species had previously been observed here
in 1904 by J. Muszynski (as documented by a specimen
in the Warsaw University Herbarium — WA). Howev-
er, like most other sites in central and eastern Poland,
marking the local southeastern limit of its range (Zajac
and Zajac 2001), this site was considered question-
able before being rediscovered and confirmed by Paw-
likowski (2004).

Bielany in Flora of Poland by )6zef Rostafinski

Jozef Rostafinski (1850—1928) was a professor of bot-
any at Jagiellonian University and the director of the
botanical garden in Krakow. He was the author of the
first global monograph on slime moulds, as well as
numerous works on the history of botany (Majewski
2010). However, earlier, as a novice researcher, he pub-
lished in Vienna the work Florae Polonicae Prodromus
(Rostafinski 1872), which was also released the follow-
ing year in a separate edition in Berlin (Rostafinski
1873), making it one of the most outstanding floras of
that period. In this work, he incorporated data from
Schubert’s students, including the earlier (from 1847
to 1848) Polish Flora by Jakub Waga (1800—1872), as
well as part of Wojciech Jastrzebowski’s herbarium
collections, which were thus preserved for science
(Hryniewiecki 1954). In this publication, Rostafinski
provided brief descriptions of individual plant species,
including their locations, for 45 taxa from Warsaw’s
Bielany (Rostafinski 1872). The location of Bielany is
generally referred to simply as ‘Bielany’, without spe-
cifics as to whether it pertains to Bielanski Forest or its
surroundings, nor any details regarding habitats.

In a later botanical monograph of Bielany, Kob-
endza (1929) listed a selection of species mentioned
from Bielany by Rostafinski (1872) in the chapter on
the history of flora, indicating whether each species
was noted by Rostafinski himself or cited from another
author. Kobendza also provided the contemporary oc-
currence, that is, in the 1920s, based on his own obser-
vations. However, while presenting Rostafinski’s data,
Kobendza made some errors in citations. Two of the
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listed species were not provided by Rostafinski accord-
ing to his data (as Kobendza stated), but rather by other
authors: Carex elongata was cited from Jastrzebowski,
and Senecio fluviatilis (originally S. sarracenius) from
Cybulski. On the other hand, Rostafinski cited Arun-
cus sylvestris not from Waga (as stated by Kobendza)
but from a much earlier author, namely Erndtel (1730).
Rostafinski also referenced this species from other au-
thors, including Kluk and Berdau, as well as Waga, but
from different regions of the country where the spe-
cies is relatively common (as noted by Waga — from
Wachock in southern Poland). The aforementioned er-
rors may seem relatively minor; however, in the last
case, namely A. sylvestris, the matter is quite signifi-
cant. It is not just that it pertains to a species that cur-
rently does not exist near Warsaw, nor in most of the
Mazovia region, but only very rarely on its outskirts
(Zajac and Zajac 2001). In other cases, Rostafiniski
(1872) cited authors who were approximately con-
temporaneous, and if earlier, then Waga (at that time
about 25 years prior) or at most Szubert (then nearly 50
years earlier). Conversely, the data from Erndtel (1730)
originate from over 140 years earlier in the previous
century. Erndtel listed around 800 species of vascular
plants in his work, whereas Rostafiniski generally did
not cite this author, mentioning his data only in excep-
tional cases, a few times. For this reason, these data
should essentially be removed from Rostafinski’s list
if it is deemed to originate from the second half of the
19th century. In any case, it should be noted that in
the discussed case, it refers to flora from the first half
of the 18th century, thus already historical. Therefore,
the citation of a historical site in a later monograph on
the flora of Warsaw, where the species is mentioned
only according to Rostafinski (1873) with description
— ‘forests’ (Sudnik-Wojcikowska 1987), should also be
considered imprecise or incomplete. Szubert (1824) did
not mention this species from around Warsaw. He men-
tioned the species (as Spiraea Aruncus), but only for
southern Poland (‘Galicia’). Currently, the occurrence
of the species and its subsequent decline have been
discussed in a work by Ciurzycki et al. (2025) that ad-
dresses species listed by Erndtel from Bielany.

The fundamental flaw in Kobendza’s compilation
(1929) is that it is significantly incomplete. Of the 45
species listed by Rostafinski (1872) from Bielany (in-
cluding the discussed A. sylvestris), Kobendza only

cites 31 species. Similarly, in the subsequent mono-
graph on the Bielanski Forest, in the chapter on flora,
it is stated that among the 1325 species mentioned by
Rostafinski, 30 have occurrences in Bielany, and the
same list of species is provided, with the exception
of one woody species from the genus Salix (Sudnik-
Wojcikowska 1982). The data were certainly provided
based on the compilation by Kobendza (1929). Subse-
quently, Sudnik-Wojcikowska’s (1982) incorrect infor-
mation regarding the 30 species listed from Bielany
by Rostafinski (1872) was quoted and repeated even
recently by Kapler et al. (2023).

For the above reasons, in this work, we are in-
cluding a list of all species reported from Bielany by
Rostafinski. Below, we present the discussed list of spe-
cies in order with numbering and names as in the origi-
nal, maintaining the spelling from that time (Tab. 1).
Besides, we provide current names and the current pro-
tection and threat status of the species in Poland (Reg-
ulation... 2014b; Kazmierczakowa et al. 2016). In the
section concerning occurrence, similar to Kobendza’s
work (1929), we provide data from Rostafinski’s study,
with additional notes on whether they are original
(marked with the author’s initials — JR) or if Rostafinski
cited them from another author (the abbreviations of
names from the original are provided in full). For the
species mentioned by Kobendza, we have cited their
occurrence in Bielany, in accordance with the table he
developed. Conversely, for the species he omitted, we
supplemented the data on their occurrence at that time
based on the text of Kobendza’s monograph (1929) and
the phytosociological relevés contained within it.

Kobendza (1929), in his monograph on Biela-
ny’s vegetation history, noted in the chapter based
on Rostafinski’s (1872) data that ‘of these 31 species,
15 have survived to the present day’, that is, a little over
half have disappeared (52%). As can be seen from the
newly compiled data presented here, out of the 45 spe-
cies listed from Bielany in the 19th century, only 19
were noted in 1929 (Tab. 1).

This would mean that 26 species disappeared at
that time, that is, almost 58% of the 45 species listed in
the 19th century by Rostafifiski (1872). However, Kob-
endza’s (1929) list was incomplete not only in the part
concerning historical data but also in contemporary
data. His study was only a short sketch, in which he
included only 7 phytosociological relevés of forest com-
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munities. In the descriptions of all communities, includ-
ing non-forest ones, he gave quite numerous, but only
exemplary, species. This list of flora probably included
only about half of its totality. Of the 26 species that we
marked in Table 1 as not recorded in Kobendza’s work,
at the end of the 20th century, Sudnik-Wojcikowska
(1982, 1987) and Solinska-Goérnicka and Symonides
(1991) reported five more (Brachypodium sylvaticum,
Diplotaxis tenuifolia, Hierochloé odorata, Luzula
campestris, Taraxacum officinale). These species prob-
ably did not disappear in the 1920s, but were only not
listed at the time. If we accept this assumption, then in
the 1920s, there would have been 21 species missing,
which would constitute about 46% of the full list. How-
ever, this estimate may still be incomplete. It’s possible
that there were species present in 1929 that were not
documented at the time and later they disappeared with-
out being recorded at the end of the 20th century.

Regardless of the actual number of species that dis-
appeared during the analysed period, it is worth noting
what kind of species they were. Among the taxa listed
by Rostafinski, there were 14 species currently listed
on the Red list (Kazmierczkowa et al. 2016) or under
protection (Regulation 2014b). Of this group, 13 had not
been recorded yet in the 1920s. Of these rarest species,
only Viola rupestris was recorded in Bielany still by
Kobendza (1929).

The extent of flora decline can only be accurately
assessed at the end of the 20th century, as the data from
that time is considered complete (Sudnik-Wojcikowska
1982, 1987; Solinska-Gornicka and Symonides 1991).
Unfortunately, the situation regarding the disappear-
ance of plant species was significantly worse at that
time. Of the species mentioned by Rostafinski, only 15
remained in the Forest and its surroundings, which was
33%. Of the species listed by Rostafinski, only 11 (ac-
cording to the above list numbers: 89, 130, 196, 238,
330, 502, 714, 780, 791, 831, 936) were mentioned in
the chapter on vegetation in the then-monograph of the
Biclanski Forest (Sudnik-Wojcikowska 1982). These
were mostly common or relatively frequent species. One
somewhat rarer species (590 — Phyteuma spicatum) was
found a bit later (Solinska-Gornicka and Symonides
1991). More species (21) are generally rarer, but also
currently recorded in the area of Warsaw (numbers: 87,
94, 131, 157, 165, 213, 237, 239, 256, 329, 338, 477, 518,
671, 797, 812, 853, 905, 920, 1053, 1231). Three of them

(Brachypodium sylvaticum, Diplotaxis tenuifolia, Salix
x dasyclados), which are rare in the Warsaw area, have
populations in the Forest or its close vicinity according
to the flora of Warsaw (Sudnik-Wojcikowska 1987). The
remaining 12 species (numbers: 81, 302, 497, 782, 878,
881, 885, 1113, 1188, 1196, 1219, 1291) are only found
in historical data (Sudnik-W¢jcikowska 1987). Among
them are species currently having just a few popula-
tions in Mazovia, such as Carex arenaria, Potentilla
rupestris, Trifolium rubens, Viola hirta and V. rupestris
(Zajac and Zajac 2001). One of the rarest in the lowland
is the mountain species Ranunculus nemorosus (R. ser-
pens subsp. nemorosus), which Rostafinski recorded,
but Sudnik-Wojcikowska (1987) marked with a question
mark. However, two populations of this species found
near Warsaw were included in the flora of Poland (Zajac
and Zajac 2001). Among the rarest and most interest-
ing species, also on a national scale (a species critically
endangered in Poland — CR), is Dracocephalum ruy-
schiana (Kazmierczakowa et al. 2016). Its former three
sites in the suburbs of Warsaw now have historical sig-
nificance, similar to others in the lower Vistula valley,
although it was recently reported from the nearby Kam-
pinos Forest (Adamowski and Wotkowycki 2014). From
other species omitted by Kobendza, it is also worth
noting the previous occurrences of Neottia nidus-avis
and Daphne mezereum in Bielany. Regarding the latter,
Kobendza wrote in another study that it is a very rare
species for the Warsaw area, noting it, inter alia, from
the Kampinos Forest (Kobendza 1930).

The last two decades of the 19th century — under
the care of the J6zef Mianowski Fund

Research on Bryophytes

A significant revival of floristic research, including for
the first time a broader scope of bryological, licheno-
logical and mycological studies, occurred in the 1880s.
The establishment of the Jozef Mianowski Fund in
Warsaw in 1881 was highly significant as it financed
research and scientific publications. In the same year,
the Polish scientific journal Pamietnik Fizyjograficzny
began publication, with support from this organisation,
followed by a popular science journal Wszechswiat in
the following year (Hryniewiecki 1937; Mickiewicz and
Sobotka 1973). Both journals featured many valuable
works in the last two decades of the 19th century that
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contributed to the recognition of Poland’s flora. Among
the researchers of this period, Tytus Chatubinski
(1820—1889) should be the first mentioned. He was an
eminent physician and botanist, a professor of medi-
cine at the Warsaw Main School (Szkota Gtéwna War-
szawska; Hryniewiecki 1955). He made significant
contributions to the establishment of the Mianowski
Fund and became its first president. He also led the
editorial committees of the mentioned journals (Ma-
jewski 2005, 2010). Tytus Chatubinski was a naturalist
by passion and primarily a pioneer of bryology in Po-
land, as well as a great expert and promoter of the Tatra
Mountains, and author of outstanding works dedicated
to Tatra bryophytes. He lived and worked in Warsaw,
and although his professional duties did not allow him
to conduct extensive bryological research in the capi-
tal, he collected mosses in various locations, including
around Warsaw (Hryniewiecki 1937). The Herbarium
of the University of Warsaw preserved, among others,
the common rose-moss Rhodobryum roseum, collected
by him in 1877 in the Bielanski Forest (Ciurzycki 2018).
However, Chalubinski’s main achievement was encour-
aging younger researchers to undertake comprehensive
studies of bryophytes flora in the vicinity of Warsaw.
The first of these was Chatubinski’s nephew, Dr. Kazi-
mierz Filipowicz (1845-1891), also a physician by pro-
fession and a botanist by passion. In the first volume of
Pamietnik Fizyjograficzny, his work appeared, contain-
ing a list of bryophytes and lichens from selected sites
in the Kingdom of Poland (Filipowicz 1881). This was
the first such list, and as the author explains in a brief in-
troduction, it was published because almost nothing had
been done in this area previously. The list was meant
to serve as a guide and encouragement for further
work by subsequent researchers. On this list, “Warsaw’
is mentioned in relation to 46 taxa, but only in a few
cases is a more detailed location provided, including
four species: Hedwigia ciliata, Pleuridium subulatum,
Rhodobryum roseum, and Syntrichia montana, all from
Bielany. Among this small group is a very rare lowland
mountain species (S. montana) as well as another inter-
esting and rare rock-dwelling species (H. ciliata), pos-
sibly collected on the walls of a monastery or a similar
habitat. Filipowicz likely collected more specimens in
Bielany. Unfortunately, for over forty species on the list,
their occurrences were reported without specific loca-
tions and were labelled as ‘common everywhere’.

Three students from the then Imperial University of
Warsaw developed the next floras. The first of them was
Stanistaw Dawid (1861-1917), a later lecturer in natural
sciences and agronomy as well as a professor of animal
breeding at the Veterinary Institute in Dorpat. In 1884,
under the guidance of Chatubinski, he prepared the dis-
sertation Bryophytes of the Warsaw area (Hryniewiecki
1937; Majewski 2010). This work included data on 87
species. Unfortunately, it was never published and has
not survived. A part of his herbarium, consisting of 35
species, was later found and published along with the
information on their locations by Hryniewiecki (1937).
The list included, among others, 13 species recorded in
Bielany.

The second author is Julian Steinhaus (1865—-1922),
later a professor at the Institute Meurice and head of the
pathology laboratory at the Clinic Saint Jean in Brus-
sels. His work on bryoflora, published in two parts, was
prepared under the guidance of Alexander Fisher von
Waldenheim (1803—1884), a Russian of German descent,
professor of plant morphology and taxonomy, and then
director of the Botanical Garden (Hryniewiecki 1937;
Majewski 2010). This study encompasses 210 moss
taxa, with their habitats specified in the descriptions,
and for the first time, with several specific localities in-
dicated. Steinhaus recorded the location of Bielany for
4 liverworts and 47 mosses. The number of species from
Bielany could have been greater; however, Steinhaus,
like Filipowicz before him, did not provide specific lo-
calities for 37 common species (Steinhaus 1887b and c).

The most distinguished botanist and florist among
the young researchers of that time was medical student
Franciszek Btonski (1867-1910). He studied vascular
plants, bryophytes, fungi and lichens, as well as slime
moulds. However, he left his most important works as
a bryologist. In this field, he not only prepared exten-
sive floristic reports covering materials for the flora of
selected sites but also compiled the first complete Polish
flora of mosses, which included taxonomy, identifica-
tion keys, morphological descriptions, habitats and dis-
tributions, with numerous specific localities provided.
These were published in the Pamiegtnik Fizjograficzny
in the series Materials for the Flora of National Cryp-
togams: Liverworts of the Kingdom of Poland (Btonski
1888) and Mosses of the Kingdom of Poland — planned in
three parts, of which the first part covering plagiotropic
mosses appeared in two volumes over the next two years
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(Blonski 1889, 1890). The following year, Btonski com-
pleted his medical studies, and after starting his pro-
fessional work in Spiczynce in Podolia, unfortunately,
he never completed his work. In the published sections
from Bielany, he listed 47 species, including 33 plagio-
tropic mosses, 13 liverworts, and 1 slime mould.

A complete list of species of bryophytes from the
works of Dawid, Steinhaus and Btonski, along with
their locations from Bielany, was recently presented
by Ciurzycki (2018). Consequently, the discussion
here will focus on a few of the most interesting species
only. Among the mosses, one can include representa-
tives of currently rare epiphytic species from the genera
Anomodon and Neckera. They are currently recognised
not only as protected species and partially threatened
(Zarnowiec et al. 2004) but primarily as indicator spe-
cies of primary forest (Cieslinski et al. 1996; Stebel
and Zarnowiec 2014). From the genus Anomodon, both
Steinhaus (1887b) and Btonski (1890) reported A. atten-
uatus and A. viticulosus, while only Steinhaus (1887b)
mentioned 4. longifolius and the only species from the
second genus — N. pennata, which is currently endan-
gered in Poland. Both authors also reported Homalia
trichomanoides, which is also classified as a species
of primary forest. The liverwort flora from the above
works included a total of 15 species, mostly common.
Among the more interesting and rarer ones, Blepha-
rostoma trichophyllum can be mentioned, which was
only listed once by Steinhaus (1887c) and has not been
observed here since, as well as three species from the
genus Riccia (R. crystallina, R. fluitans, R. glauca) men-
tioned by Blonski (1888) and also not observed subse-
quently.

Research on vascular plants

The 1880s were also a time for further research on
vascular plants. To begin with, Kazimierz Lapczynski
(1823-1892), an engineer and railway official in War-
saw, should be mentioned as one of the most active
botanists publishing in the Pamietnik Fizjograficzny
(Majewski 2010). This author systematically published
various floristic works in each of the first 12 volumes of
the Pamietnik (up to his death). His life and contribu-
tions were summarised in the journal Wszechswiat by
the publisher of that journal (Slésarski 1893; Domanski
2024). In the last years of his life, Lapczynski published,
among other things, an extensive study in the Pamietnik

on the ranges of selected plant groups (Lapczynski 1889,
1890, 1891, 1892). Earlier, in the second volume of this
yearbook, he published a work titled On the flowering
vegetation of Warsaw surroundings (Lapczynski 1882).
This work is not a catalogue of flora, but rather a type of
description, mainly concerning its threats and changes.
However, numerous species are referenced in the text
alongside various issues, allowing to compile a brief list
of species mentioned from Bielany. In the first chap-
ter of this work, Lapczynski discussed anthropogenic
‘beneficial and harmful influences on flora’. He also
addressed, among other things, the issue of the active
protection of flora at that time through the relocation of
rare species from threatened or destroyed sites to other,
substitute ones. On this matter, he wrote: ‘An example
may be the two ferns growing in the Bielanski Forest:
Polypodium vulgare L. and Cystopteris fragilis Bernh.,
which are not found anywhere else in the Warsaw area.
It is said that they were acclimatised there years ago,
just like many other plants, by Jastrzgbowski’. Thus,
this is valuable information regarding both the locations
of these two species and the method of metaplantation
applied by Jastrzgbowski, presumably during the period
from 1836 to 1858, when he worked as a professor at the
Agronomic Institute in Marymont. However, regarding
Polypodium vulgare, it should be noted that this loca-
tion must have been at least partially natural. This is
suggested by Majewski’s work (1876), which reveals,
somewhat contrary to the previous claim, that the spe-
cies was collected from Bielany by Jastrzgbowski, with
simultaneous care for maintaining the site. Furthermore,
over 150 years earlier, this species was noted by Erndtel
(1730), along with its characteristic habitat as a faculta-
tive epiphyte on tree trunks, indicating its natural occur-
rence. This view was also expressed in a later work by
Rostafinski (1886), which is discussed below. However,
Jastrzgbowski could simultaneously relocate this spe-
cies, as well as others, to secondary sites. As previously
mentioned, in today monograph of Warsaw’s flora, Pol-
ypodium vulgare was not recorded in the Bielanski For-
est but only from Kabacki Forest in southern Warsaw.
By contrast, for Cystopteris fragilis, this monograph
provides only historical data without any contemporary
site listings (Sudnik-Wojcikowska 1987). However, this
species was later recorded in another reserve in south-
ern Warsaw, namely Skarpa Ursynowska (Ciurzycki et
al. 2018). A significant part of Lapczynski’s work (1882)
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consists of an analysis of changes in flora compared to
the state recorded in Rostafinski’s work (1872) as well
as a discussion of ‘losses in flora’ and ‘gains in flora’. In
the chapter on ‘losses’ in the description of Vinca minor,
noted at various other sites (with an interesting com-
ment: ‘This plant is too sought after by villagers to be
able to reproduce freely in the wild’), there is somewhat
of a side note regarding the occurrence of a third spe-
cies of fern, Gymnocarpium dryopteris, in the Bielanski
Forest. Further dedicated to the Bielanski Forest is
an entire paragraph, the first part of which, due to its
valuable content in the context of this work, is worth
quoting in full:

‘The Bielanski Forest was the capital of vegetation
in the Warsaw area, not only rich in numerous species
of flowering plants, but also in mosses and ferns. Per-
haps the capital will be moved to Babice, to Wygoda
on the right bank of the Vistula, or to some other quiet
place, because in Bielany, the large population of people
is starting to have a harmful effect on the vegetation.
Some species have already begun to disappear.’

Next, he listed species that are ‘no longer found
in Bielany in recent times’, including Astrantia major,
Aruncus sylvestris, Melittis melisophyllum, Potentilla
rupestris and Trifolium rubens. This list, although
short, is valuable as it documents the disappearance
of rare species just a decade after the publication of
Rostafinski’s flora (1872).

In the section dedicated to ‘acquisitions’, Lapczyn-
ski describes two plants. The first is Poa bulbosa var.
vivipara, which he identified to the north and west of the
Bielanski Forest near military camps, where it thrived
in large numbers on sandy soils adjacent to the sol-
diers’ barracks. This taxon was reported and described
in the Forest and surrounding areas as well in the 20th
century (Kobendza 1929; Sudnik-Woéjcikowska 1982,
1987). The second species found between Bielany and
Mitociny, near the location of P. bulbosa, was Gypsoph-
ila paniculata. At that time, it was a new species not
only for Warsaw but also for its surroundings. It had
not been reported at all for the Kingdom of Poland or
Galicia previously. Lapczynski described the species’
range in a later synthesis (1891). Currently, the species
has not been recorded from the Bielanski Forest (Sud-
nik-Wojcikowska 1982), but it has been noted in other
parts of Warsaw in ruderal habitats (Sudnik-Wojcikows-
ka 1987). Sites near Warsaw, like in the vast majority

of Poland, have the status of synanthropic. The natu-
ral range of the species is considered only small areas
near the eastern border of the country, mainly around
the Biatowieza Forest. In Poland, the species is classi-
fied as endangered — EN (KazZmierczakowa et al. 2016).
Lapczynski (1882) rightly assessed that the species
arrived in Bielany from the east, given the previously
known eastern sites. The work concludes with a chapter
on common species, and since it pertains to plants com-
monly found, described mainly in the context of their
habitats, it no longer contains information about sites,
including those from Bielany.

The issue of new species in the Polish flora was
also addressed two years later in Volume IV of the
Pamietnik Fizyjograficzny by Franciszek Kamienski
(1851-1912). He began his natural studies at the Impe-
rial University of Warsaw and continued in Strasbourg
and Wroctaw. Later, he became an assistant professor at
the University of Lviv and eventually a professor at the
University in Odessa. He was the author of many popu-
lar works in the fields of botany and phytopathology,
being also known in the history of botany and mycology
as a co-discoverer of the phenomenon of mycorrhiza
(Majewski 2010). In his work titled New addition to the
Polish flora (Kamienski 1884), he described 13 species
of synanthropic plants, which had already been partial-
ly mentioned and described by Rostafinski (1872) and
Lapczynski (1882), supplementing knowledge about
their distribution. Kamienski provided several pieces
of information about the occurrence of these species,
including in Warsaw and its surroundings. Although
Bielany was not mentioned, he described the beginning
of the expansion of species that would soon appear in
Bielany and would be mentioned in subsequent works,
such as Elodea canadensis (Btonski 1892), and among
them later as common species like Impatiens parviflora
or Chamomilla suaveolens.

In the 1880s, research on vascular plants also in-
cluded studies focused on ferns. In 1885, Franciszek
Kamienski published a paper titled List of domestic
ferns in the Pamietnik Fizyjograficzny. This work was
conceptually similar to Filipowicz’s first list of mosses
and lichens from 1881. In his publication, Kamienski
utilised his own data, along with information from the
herbarium of Karo and on various other locations pro-
vided by Jastrzgbowski. However, the author acknowl-
edged that ‘these data were very insufficient, and thus
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this list is actually only a draft that can serve as a basis
for further research’. This list consists of 24 species
and focuses on a small taxonomic group within the
country. The brief descriptions of each species provide
information about their habitats and general distribu-
tion, along with details about select locations, including
Bielany. Information about Bielany is associated with
three of the species. The first is the common species
Polypodium vulgare, already discussed in this work.
The second is the one mentioned above, provided by
Lapczynski, Gymnocarpium dryopteris (as Phegopt-
eris dryopteris). The most interesting is the last taxon,
significantly rarer in the country, a mountain species
— G. robertianum (as Ph. Robertianum), described
as ‘In rocky and mountainous forests, rare. Bielany’.
Just a year later, in the sixth volume of the Pamigtnik
Fizyjograficzny, a much more extensive work was
published covering the entire group of ferns, namely:
A critical review of ferns of the Kingdom of Poland
by Rostafinski (1886). In the introduction, the author
critically assessed the earlier draft by Kamienski due
to the lack of a literature review and the associated
absence of species already listed by other authors. He
also criticised the lack of analysis of the flora of neigh-
bouring countries and the lack of species that should
also be considered in further studies in the country.
Therefore, Rostafinski included a comprehensive and
detailed literature review in his work. In the systematic
list, he included a total of 42 taxa of horsetails, ferns,
and clubmosses that were identified within the borders
of the Kingdom of Poland at that time, as well as sever-
al others that should or could still be found in that area.
In the descriptions of individual species, he provided
both nationwide distribution and habitat requirements,
as well as quite numerous locations for them. How-
ever, despite the significantly more extensive data and
the inclusion of additional clubmosses and horsetails,
the Bielany site was mentioned in the work only for
three species already known from there, namely Poly-
podium vulgare (with the comment that Lapczynski’s
assumption about its metaplantation by Jastrzgbowski
is unfounded, as this species was mentioned earlier
by Erndtel), Gymnocarpium dryopteris (though cited
not from Lapczynski, who listed the species, but mis-
takenly from Szubert, who did not mention it), and
G. robertianum listed after Kamienski (1885). The
last of the mentioned species was also included in the

literature review, where Rostafinski (1886), conclud-
ing with Kaminski’s work, mentioned this taxon as the
only one in this work as new, previously unrecorded
from Poland. In the description of the species itself,
Rostafinski expressed the opinion that it ‘is certainly
more common, only little attention has been paid to it’.
He also mentioned, as ‘to be found’, a hybrid between
the two species of the genus Gymnocarpium. The
next four species (Lycopodium annotinum, Lycopo-
diella inundata, Ophioglossum vulgatum, Thelypteris
palustris), not known from Bielany, were provided by
Rostafinski from their close vicinity, namely, the areas
of Marymont and Mlociny.

In both of the aforementioned works (Kamienski
1885; Rostafinski 1886), the most interesting and rare
species reported from Bielany is Gymnocarpium rober-
tianum. A little later, this species was also discussed by
Hipolit Cybulski (1828-1900), a distinguished worker
at the Botanical Garden of the Imperial University of
Warsaw, where he had begun his practice during the
time of its initiator and first director, Michatl Szubert, in
the late first half of the 19th century (Majewski 2010).
Between 1893 and 1897, in six consecutive volumes of
Wszechswiat, Cybulski published a series of works on
rare plants collected around Warsaw that had not been
previously recorded in Poland. In the last work of this
series, he mentioned G. robertianum among other spe-
cies. He described an earlier observation of this species
from Bielany as doubtful: ‘this fern only grows on lime-
stone rocks, old walls, and in stony forests, thus it can-
not grow in Bielany, where the soil is sandy. Only Phe-
gopteris dryopteris grows in Bielany’ (Cybulski 1897).
This observation is fundamentally correct regarding
the habitats of the species, but not entirely accurate
concerning Bielany. Among the species he described,
Cybulski also noted a new location for G. robertianum
with a description: ‘on the wall of the freight ramp of
the W-W railway [Warsaw-Vienna railway] in Czyste’,
indicating a completely synanthropic location, within
the present-day western part of Warsaw. Therefore,
Kamienski might have found this species not in the
natural forest habitat where it indeed cannot grow but
on anthropogenic substrata. These could primarily be
the walls or other fragments of monastic buildings pre-
sent in the enclave of the Bielanski Forest, but not only
that. In the north of the forest at that time, that is, in
the 1880s, brick, stone and concrete substrata were also
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created while the construction of Fort Bielany. Despite
the later almost complete demolition of the fort, the out-
lines of the moat and fragments of such anthropogenic
substrata are still present to this day. On the other hand,
Rostafinski’s (1886) assumption that the species is more
common has proven to be unfounded. In Warsaw, the
species was not reported later, and the data from the
19th century are only mentioned as historical (Sudnik-
Wojcikowska 1987). Its locations today are very rare,
not only in Warsaw and its surroundings or throughout
Mazovia, but also in the lowland part of Poland (Zajac,
Zajac 2001).

In the cycle of works on rare plants around War-
saw, Cybulski did not include the Bielanski Forest it-
self. However, he investigated one of the then-existing
islands on the Vistula, which he refers to as ‘the Vis-
tula island under Bielany (without a name)’. It seems
that the description of this area, as a supplement to the
flora of Bielany, is in some ways even more valuable
than that of the Bielanski Forest itself, which has long
been studied. In the first paper, Cybulski (1895a) wrote
about the island as follows: ‘This island is located near
the left bank of the Vistula, starting from the fortress
of the citadel and stretching towards Bielany, with
a length of 2 verste and a width of over 1/2 verste in
some places. It is one of the oldest Vistula islands. At
low water levels of the Vistula, not exceeding 5 feet, it
is accessible from many places along the Bielany road’.
Further, he described the trees and shrubs, concluding
with the statement: ‘The vegetation here is diverse; in
1893 and 1894 1 found quite a few rare plants here’.
He then listed several rare species, including the horse-
tail variety ‘Equisetum hiemale L. ramigerum A. Br.
(Cybulski 1895a) and the rarely found Acer campestre
in Warsaw (Cybulski 1895b). He also mentioned Spi-
raea salicifolia, a species that occurs naturally in small
numbers only in the southeastern part of the country.
Here, likely in a synanthropic habitat, similarly to an-
other foreign species, Lonicera tatarica. Among the
rare species that occur naturally, attention is drawn
to Scutellaria hastifolia and Lithospermum officinale
(Cybulski 1895¢). The described area, currently named
Kepa Potocka, was later mentioned by this name as one
of the interesting natural sites in the interwar Floral
guide to the surroundings and parks of Warsaw. How-
ever, at that time, only rather common species were re-
ported from there (Kobendza and Kotodziejczyk 1922).

At the beginning of the last decade of the 19th cen-
tury, the vascular flora was also studied by the previ-
ously mentioned, distinguished researcher of mosses,
Franciszek Btonski. In the 12th volume of the Pamigtnik
Fizyjograficzny, he published a work containing mate-
rials on vascular flora from several different regions
of Poland, including areas around Warsaw (Blonski
1892). This work not only documents numerous species
but also lists their locations extensively and in detail.
Among them are Bielany, mentioned with 26 species.
Many other species were reported from nearby neigh-
bouring locations, such as Marymont and Kaskada
to the south, Ruda and Ruda Mintra situated between
them and the Bielanski Forest; as well as Mlociny to the
north, and Wawrzyszew to the west, and further west
Babice and Wolka Weglowa, which are already on the
edge of the Kampinos Forest.

A significant portion of the mentioned species con-
sists of taxa that had not previously been reported from
Bielany. From the given 26 taxa, two (Calla palustris,
Paris quadrifolia) were previously mentioned by Ernd-
tel (1730), two (Adoxa moschatellina, Stachys sylvatica)
by Karo (1967) and two (Festuca rubra, Iris sibirica)
by Majewski (1876). Except for C. palustris and 1. si-
birica, the others are also present here today (Sudnik-
Wojcikowska 1982, 1987). Among the then newly
reported taxa, a group that can still be distinguished
today includes the following species: Armeria elongata,
Chamaenerion angustifolium, Epipactis latifolia, Hol-
cus lanatus, Polygonatum odoratum, Sambucus nigra
and Spergularia rubra. Some were later also present in
Bielany, in close proximity to the Bielanski Forest (Elo-
dea canadensis) or in other locations in Warsaw (4n-
themis tinctoria, Butomus umbellatus, Equisetum syl-
vaticum, Hottonia palustris, Lathyrus vernus, Myosotis
sparsiflora, Neslia paniculata, Pulmonaria angustifo-
lia, Ranunculus polyanthemos, Viscum album). Among
the mentioned species, the ones that draw the most at-
tention are currently the rarest species, namely: Iris si-
birica (VU) and Pulmonaria angustifolia (VU), as well
as the rather rare ones: Myosotis sparsiflora and the an-
thropophyte Neslia paniculata (NT) (Kazmierczakowa
et al. 2016). On the other hand, noted by Blonski Lap-
pula squarrosa (L. myosotis) — rather rare in Poland
(NT) and Geranium Ilucidum, which has the status of
an ephemerophyte (Sudnik-Wojcikowska 1982, 1987),
have not been recorded in Warsaw in recent times.
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Research on fungi, lichens and slime moulds

The announcement in 1886 by Professor of Botany
Alexander Fischer von Waldheim at the University of
Warsaw of a competition for research on the basidi-
omycetes growing around Warsaw encouraged three
students: Franciszek Btonski, Stanistaw Chetchowski
and Julian Steinhaus, to take up mycology. Their sys-
tematic research conducted in the capital city and its
surroundings as part of the mentioned competition re-
vealed a great richness and diversity of species, among
which approximately 300 had not previously been
recorded from the Kingdom of Poland (Chetchowski
1888, 1898; Btonski 1896; Steinhaus 1887a, 1888).
Chetchowski’s work (1888), covering about 550 species
of basidiomycetes, and Blonski’s work (1896), which
includes over 200 species from Warsaw and its vicin-
ity, are fundamental for comparative studies of fungi in
present-day Warsaw. Blonski (1896) and Chetchowski
(1888, 1898) conducted research, among other loca-
tions, in Bielany, where together they identified about
223 species (16 Ascomycota and 207 Basidiomycota).
Considering the functional division of fungi into mi-
cro- and macroscopic according to contemporary Pol-
ish checklist of fungi (Wojewoda 2003; Chmiel 2006;
Mutlenko et al. 2008), 15 of these species belong to mi-
cromycetes and 208 to macromycetes. In a monograph
titled The nature of the Warsaw Bielany (Luniak 2010),
in the chapter Fungi, Szczepkowski and Sierota (2010)
provided a smaller number, namely, about 150 species
of macromycetes recorded from Bielany by Blonski
and Chetchowski. Chetchowski (1888, 1898) listed 120
species of basidiomycetes (macroscopic fungi) from
Bielany, including 20 species not found by Btonski
(1896). Conversely, Btonski (1896) listed 203 species
(16 Ascomycota and 187 Basidiomycota), including 15
species of microscopic fungi and 188 species of mac-
romycetes, of which 99 species were not recorded by
Chetchowski (1888, 1898). It is worth mentioning that
Chetchowski, in his works (1888, 1898), cites data from
Berdau (1876a), who also collected fungi in the vicin-
ity of Warsaw, but for only two species, he provided
more detailed locations (for Astraeus higrometricus
— Wolka Weglowa and Morchella conica — Mokotéw
and Krolikarnia). Chetchowski also included data on
the fungi of Warsaw and its surroundings obtained
from other researchers who did not publish their mate-
rials, always citing the authors. For instance, although

there are no mentions of fungi in Szubert’s works,
Chetchowski found five species in the ‘herbarium of
the Warsaw Cabinet’ noted by Szubert as being found
around Warsaw. A similar discovery was made by Szc-
zepkowski and Obidzinski (2016) when they encoun-
tered a collection of Poronia punctata from the Bo-
tanical Garden in Warsaw deposited in the Herbarium
of the Faculty of Biology at the University of Warsaw
(the label bears the printed name — Herbarium Szuber-
tianum). Jerzy Aleksandrowicz provided Chetchowski
with a list encompassing 35 species of fungi, including
some recorded from Bielany (e.g., Tricholoma luridum
(Schaeff)) P. Kumm. as Agaricus luridus Schaeft.),
while Wtadystaw Majchrowski passed on a list of eight
species (Chetchowski 1888, 1898).

Among the 223 species of fungi identified by both
— Chetchowski and Btonski in Bielany, currently 30
appear on the Red list of macrofungi (Wojewoda and
Lawrynowicz 2006) in the categories of threat: endan-
gered (3), vulnerable (10), rare (15), indeterminate (2)
and with four of them also under legal protection (Reg-
ulation 2014a; Tab. 2).

Among the four taxa currently under species pro-
tection, two (Caloboletus radicans and Geastrum for-
nicatum) are under strict protection. The first of them
was reported from Bielany by Btonski (1896) under the
name Boletus pachypus Fr. Wojewoda (2003) interprets
it as Boletus calopus Fr. and lists the localities from
‘Warszawa: Bielany and Mtociny’ without providing
the source. Earlier, Skirgietto (1960) in the monograph
Boletales, a part of the publishing series Polish flora.
Spore plants of Poland and neighbouring lands. Fungi
also interpreted the species Boletus pachypus Fr. as
Boletus calopus Fr., stating its distribution, including
that it is ‘rare in central Poland (Mazovia, Greater Po-
land)’, without detailing specific locations and sources.
In Index Fungorum, Boletus pachypus Fr. is referred to
as Caloboletus radicans (Pers.) Vizzini = Boletus radi-
cans Pers. = B. pachypus Fr. The geographical location
and types of habitats found in the Bielanski Forest are
definitely more suitable for C. radicans than for C. ca-
lopus (Pers.) Vizzini (Luszczynski 2020). The fact that
Btonski (1896) found C. radicans and not C. calopus at
Bielany also supports this, as no one has found C. ca-
lopus in Warsaw, even in Mazovia, or more broadly in
Central Poland, for over 130 years to date, as it is a spe-
cies that occurs in the south and north of our country
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(Kujawa et al. 2025). On the other hand, C. radicans has
been contemporarily recorded in Mazovia (Luszczynski
2020) and most recently in Warsaw, in Skaryszewski
Park (Skomorucha 2024).

The second species, which was found at the end
of the 19th century at Bielany and is currently strictly
protected, is Geastrum fornicatum. Chetchowski (1888,
1898) mentions a site of this species from Bielany and
one from Ltazienki after Aleksandrowicz. Blonski
(1896) reported from Bielany and Lazienki (hence ex-
actly from the same places as Chetchowski) ‘Geaster
coronatus Schaeff. = G. fornicatus Fr” and Wojewoda
(2003) interpreted this taxon, with a question mark, as
G. quadrifidum Pers.: Pers. In the Index Fungorum,
among the synonyms of G. fornicatum, names G. coro-
natum J. Schrot. [as Geaster coronatus] and Lycoperdon
coronatum Schaeff are provided. This species has not
been confirmed again in Warsaw and Mazovia (Wojew-
oda 2003; Kujawa 2020).

Two species (Grifola frondosa and Fistulina hepat-
ica) confirmed at the end of the 19th century at Bielany
are now under partial protection and still occur in the
Bielanski Forest today. The population of F. hepatica
has been stable in this location for years and even shows
a growing trend (Szczepkowski and Sierota 2010; Szc-
zepkowski 2020). Currently, in Warsaw and its sur-
roundings, this species has been reported from many lo-
cations (including Szczepkowski 2008; Karasinski et al.
2015; Pigtka and Ciurzycki 2018). Recently, several sites
of G. frondosa have been recorded in Warsaw and its
surroundings, including at Bielany (Szczepkowski and
Pietka 2008; Karasinski et al. 2015). From 1999 to 2019,
basidiomata of G. frondosa were observed at the base
of four old live pedunculate oaks (one fused at the base
with the trunk of Carpinus betulus) in the oak-hornbeam
forest and in the floodplain ash-elm forest. The number
of basidiomata at a single site ranged from 1 to 6; how-
ever, they did not appear every year (A. Szczepkowski,
unpublished data). According to Jacek Lipka (unpub-
lished data), at the turn of the 20th and 21st centuries,
basidiomata of G. frondosa also grew on a decayed oak
stump in the aforementioned part of the Bielanski For-
est, indicating that there were a total of five locations in
the Bielanski Forest. The same author observed G. fron-
dosa sites under pedunculate oaks near the village of
Czarna Struga (Marki) on the Czarna River and in the
historic Briggs Park along the Dtuga River (Markows-

ki Canal) in Marki (Jacek Lipka, unpublished data).
Among the 30 analysed species (Tab. 2), two taxa (Den-
drothele acerina, Porostereum spadiceum) may raise
doubts. In the case of the first one, Chetchowski (1888,
1898) lists various deciduous trees as substrates, and that
is likely why Wojewoda (2003) interpreted the species
as Dendrothele acerina rather than Alloexidiopsis cal-
cea (Pers.) LW. Zhou & S.L. Liu = Corticium calceum,
which occurs on coniferous species. On the other hand,
D. acerina had not been previously reported by other
authors from Warsaw. It was recorded in Warsaw only
recently by Szczepkowski (2016, 2021). However, in the
nearby Kampinos National Park, Karasinski et al. (2015)
reported a different species, producing very similar ba-
sidiomata — Dendrothele alliacea (Quél.) P.A. Lemke.
Assuming that Blonski observed a species from the ge-
nus Dendrothele, and both species are listed on the Red
list of macrofungi (Wojewoda and Lawrynowicz 2006),
in the same threat category — R (rare), it is justified to
include this taxon in the analysed group, even if it is not
certain which species he recorded. According to Wo-
jewoda (2003), P. spadiceum (the second species raising
doubts) listed by Blonski (1896) as Stereum spadiceum
—— is likely Stereum gausapatum Fr., which cannot be
ruled out. On the other hand, in recent years, P. spadi-
ceum was identified in the Bielanski Forest, on fallen
branches of Robinia pseudoacacia, by Szczepkowski
(unpublished data). Currently, this species has also been
noted in other locations in Warsaw, Skaryszewski Park
(Szczepkowski 2016), and the Skarpa Ursynowska na-
ture reserve (Szczepkowski unpublished data), as well
as in the nearby Kampinos National Park (Karasinski et
al. 2015), which may suggest that the species could have
been present in the late 19th century at Bielany and was
accurately identified by Btonski (1896).

In the Checklist of Polish larger Basidiomycetes
(Wojewoda 2003), there is no record from Bielany for
11 out of the 30 species discussed in detail here. Among
the 30 species presented, 24 have not been published
again from Bielany, and also 10 have not been pub-
lished from the whole of Warsaw and its surroundings
(Tab. 2). This result does not indicate the disappearance
of these species from the Bielanski Forest, but rather it
reflects the lack of systematic, professional mycological
research, including macrofungi in this area, as well as
throughout the entire Warsaw agglomeration in the 20th
and 21st centuries.
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From the 19th century also came new, more exten-
sive data on lichens than those available earlier. The first
work that documented a significant number of lichen
species (24) from Warsaw and its surroundings was
the study by Berdau (1876b). Among them, Caloplaca
elegans (listed as Placodium elegans), a rock-dwelling
species, was noted as being found ‘from the wall of the
Bielany monastery’. The previously discussed work by
Filipowicz (1881), regarding mosses, also presents 23
lichen species from Warsaw and its vicinity, although
without providing more detailed locations, including
Bielany. Additionally, Filipowicz merely described sev-
eral of the most common species as ‘common’. Stein-
haus (1887c), in the second part of his work, included
a list of lichens alongside mosses. This collection likely
included a herbarium obtained from K. Filipowicz.
Doubts regarding this were described by Hryniewiecki
(1937) based on Blonski’s report. However, even if
Steinhaus utilised Filipowicz’s collections, unlike him,
he provided quite numerous and specific locations in
his work, and thus, the data were presented much more
accurately, including records from Bielany. From this
location, Steinhaus listed four species (Usnea barbata
f. hirta, Cladonia gracilis, Evernia prunastri, Phys-
cia caesia). Lichen collections from the same period
also include six species from Bielany (Cladonia cor-
nuta, Graphis scripta, Parmelia scortea, P. caperata,
Peltigera rufescens, Pertusaria amara), collected by
Blonski, and two species from Mlociny, which is a bor-
dering area of Bielany (Stereocaulon incrustatum and
S. tomentosum), collected by Jastrzebowski and found
over a century later in the Herbarium of the University
of Warsaw by Zielinska (1967).

The slime moulds in the Bielanski Forest were col-
lected by Jerzy Aleksandrowicz (1818—1894), a profes-
sor at the Main School and the Imperial University of
Warsaw, director of the Botanical Garden in Warsaw,
initiator of the Pomological Garden in Marymont, presi-
dent of the Warsaw Gardening Society, and director of
the Museum of Industry and Agriculture in Warsaw
(Majewski 2010). In his Russian-language monograph
on the slime moulds of Warsaw and its surroundings (the
first work in Poland fully dedicated to slime moulds), he
listed 64 taxa at the species and variety level, including
12 from the Bielanski Forest (Aleksandrowicz 1872).
These included the following species: Badhamia mac-
rocarpa (Ces.) Rostaf. as Physarum macrocarpum Ces.,

Diderma chondrioderma (de Bary & Rostaf.) Kuntze as
Didymium chondrioderma de Bary & Rostaf., Dider-
ma testaceum (Schrad.) Pers., Nannengaella contexta
(Pers.) JM. Garcia-Martin, J.C. Zamora & Lado as
Diderma contextum Pers., Diachea leucopodia (Bull.)
Rostaf. as Diachea elegans Fr., Metatrichia vesparia
(Batsch) Nann.-Bremek. ex G.W. Martin & Alexop. as
Trichia rubiformis Pers., Hemitrichia clavata (Pers.)
Rostaf. as Trichia clavata Pers., Oligonema favogine-
um (Batsch) Garcia-Cunch., J.C. Zamora & Lado as
Trichia turbinata With., Trichia chrysosperma (Bull.)
DC., Hemitrichia serpula (Scop.) Rostaf. as Trichia re-
ticulata Pers., Reticularia lycoperdon Bull. as Reticu-
laria umbrina Fr., and Reticularia olivacea (Ehrenb.)
Fr. as Licea glomerulifera de Bary & Rostaf. Among
them was described a new species for science, Diderma
chondrioderma, discovered in the Bielanski Forest. The
formal diagnosis of this species was made by Heinrich
Anton de Bary (1831-1888), a German botanist, my-
cologist and plant pathologist, with his doctoral student
Jozef Rostafinski (Rostafinski 1874). Until now, this
species had only been reported from three locations in
Poland (Miskiewicz and Drozdowicz 1999) and is there-
fore listed on the Red list of rare myxomycetes in Poland
(Drozdowicz et al. 2006). From Bielany, four species of
slime moulds: Diachea leucopodia (Bull.) Rostaf., Fuli-
go septica (L.) FH. Wigg., Trichia chrysosperma (Bull.)
DC. and T. botrytis (Pers. ex J.F. Gmel.) Pers. were also
reported by Blonski (1896). Slime moulds in the vi-
cinity of Warsaw were also collected by F. Kamienski
and then given to Rostafinski, who expressed his grati-
tude for this contribution in his 1874 work. However,
Rostafinski (1874) usually did not provide locations,
making it unclear where exactly Kamienski’s collec-
tions originated from.

DiscuUsSION AND CONCLUSIONS

In the previous study (Ciurzycki et al. 2025), which fo-
cused primarily on the species listed from Bielany over
300 years ago by Erndtel (1730), a picture of profound
changes in the flora of the surrounding areas of Warsaw
emerged. The analysis revealed that of the 35 species
reported from Bielany in 1730, only 15 remain today,
and these only belong to common taxa. Notably, among
those that have disappeared are rare and extremely rare
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species that have never been recorded again across the
entire Mazovia region.

The most significant work from the 19th century for
understanding the history of the flora of the Bielanski
Forest and Bielany is the work by Rostafinski (1872),
in which he listed 45 taxa with the location ‘Bielany’.
Just 10 years after the publication of Rostafinski’s
work, based on this publication, Kazimierz Lapczynski
(1882) noted the decline of rare and valuable plants in
Bielany. He also aptly stated that the Bielanski Forest,
which had previously been the ‘capital of vegetation’
in the vicinity of Warsaw, would likely soon lose this
status.

Roman Kobendza evaluated this process in the third
decade of the 20th century. Although his compilation
was incomplete, the loss of species (from the pool men-
tioned by Rostafinski), as determined by Kobendza’s
data, amounts 52%. The comparison of Rostafinski’s
(1872) and Kobendza’s (1929) studies shows a loss of
about half (46%—58% depending on the way of count-
ing) of the species. Of the group of 14 species listed by
Rostafinski, and currently considered as endangered or
protected, Kobendza listed only one. This change oc-
curred over the span of somewhat more than half a cen-
tury (as shown by their studies) almost 100 years ago.
The comparison of Rostafinski’s data (1872) with data
from the end of the 20th century (Sudnik-Wojcikowska
1982, 1987; Solinska-Gornicka and Symonides 1991)
shows a decrease of nearly 67% in the number of spe-
cies. An analogous comparison for Btonski’s work
(1892) showed a decline from 26 to 14 species, which
is almost 54%.

A comprehensive study of the changes in the flora
of Bielany requires a separate report that includes data
from both the 18th century and the 19th century, taking
into account all works that contain information about
rare species.

The changes in flora from ancient times to the
present can be so profound that they sometimes seem
unbelievable today. This applies, for example, to older
records of species that are currently rare and are ques-
tioned based on current knowledge of their distribution.
An example can be the documented history of Coryda-
lis cava and C. intermedia. The former has been report-
ed several times from the vicinity of Warsaw (including
from the current area of Warsaw), so it seems that it
may have also existed in the Bielanski Forest in the past.

Therefore, the record by Karo (1867) can probably be
considered plausible, despite earlier doubts expressed
in this regard. On the other hand, Corydalis interme-
dia, recently found in the Bielanski Forest and recorded
100 years earlier in herbarium materials (Pawlikows-
ki 2004), was also reported in the 19th century from
nearby areas of Warsaw, near Grodzisk Mazowiecki
(Rostafinski 1872). This currently detached site from
the compact range of the species in Mazovia, previously
considered questionable (Zajac and Zajac 2001), could
therefore also be regarded as credible.

In the work of Rostafinski (1872), as well as in the
much earlier work of Erndtel (1730), discussed in a sep-
arate paper (Ciurzycki et al. 2025), there are data on the
occurrence of even much rarer species in Bielany and
the surrounding areas of Warsaw. The changes in flora
over the past three centuries in this region can therefore
certainly be regarded as significant.

Out of 30 fungi species recorded in the 19th century
in the Bielanski Forest that are now considered endan-
gered, only 6 of them were recorded there at the turn
of the 20th and 2Ist centuries. Considering data from
closer and more distant surroundings of Warsaw includ-
ing the neighbouring Kampinos National Park, contem-
porary studies (or the unpublished data provided here)
contain information about 19 species. This is a slight-
ly higher percentage than that of the above-discussed
group of vascular plant species. The diversity of macro-
fungi species in Bielany (the Bielanski Forest) reported
by Chelchowski and Btonski, at about 200 taxa, is not
a large number for a forest considered a remnant of natu-
ral forests. However, the results of mycological research
by Btonski (1896) and Chetchowski (1888, 1898) in the
19th century significantly enhanced the knowledge of
species diversity of fungi not only in Warsaw but also in
the Kingdom of Poland, and to this day, they remain the
richest source on macrofungi data of the capital, playing
a fundamental role in comparative studies of fungi in
contemporary Warsaw and its surroundings.

The importance of the Bielanski Forest for floristic
and mycobiota research is also evidenced by the fact that
in the first 16 volumes of the Pamigtnik Fizyjograficzny
publications, which are essential for understanding the
flora and mycobiota of Poland, appeared in 11 of them.

Floristic research involves not only field observa-
tions but also long-term and precise compilation of
extensive lists of species and their locations. In this

Folia Forestalia Polonica, Series A - Forestry, 2025, Vol. 67 (3), 168-195

189



190

Wojciech Ciurzycki, Andrzej Szczepkowski, Artur Obidzinski, Katarzyna Marciszewska

process, it is easy to make various types of over-
sights and errors. Experience shows that this happens
quite frequently, even to distinguished botanists. An
example of such a situation can be found in the first
compilation of the historical work by Erndtel (1730),
prepared by Hryniewiecki (1954). Similarly, the plant
list from Bielany published by Kobendza (1929), cited
after Rostafinski (1872), and subsequently reiterated
in later studies, contains errors, including some that
are quite significant. Currently, compiling histori-
cal works is far easier. With access to them online in
digital libraries and databases, it is possible to search
for species and locations and compile them using vari-
ous computer tools. This situation is much easier than
that in the times when authors manually transcribed
data while reviewing the originals in libraries. Con-
sequently, it enables significant supplementing and
correcting to previously published syntheses, which
may open a new phase of research on changes in flora
composition.
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