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Abstract 

Melnyk V., Volodymerets V., Bertash B., Didenko S., 2023: Distribution and state of Botrychium virginianum 
(Botrychiaceae) populations in Ukraine. – Botanica, 30(2): 59–69. https://doi.org/10.35513/Botlit.2024.2.1

We performed a detailed study on the distribution and current state of Botrychium virginianum (L.) Sw. (Botry-
chiaceae) populations in Ukraine. From the beginning of floristic studies to the present day, only 28 localities of 
Botrychium virginianum have been recorded in Ukraine, and only two of these populations have survived to the 
present day. The population of the aspen and birch forest in Chernihiv Region consists of nine individuals. We 
discovered a new small population in Corylus avellana stands in Rivne Region, consisting of 50 individuals. 
The status of this population was described, and the habitat characteristics were analysed. A comparison of the 
known populations of Botrychium virginianum in Ukraine with populations of this species in other parts of its 
range shows that they are declining throughout Eurasia and South America. Recommendations for conserving 
Botrychium virginianum populations in Ukraine were developed and discussed.
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Introduction

The species of the genus Botrychium Sw. (Bot-
rychiaceae) are the oldest representatives of the or-
der Ophioglossales, surviving to the present day as 
a remnant of the ancestral group of seed plants. It 
is characterised by primitive features for ferns, link-
ing its gametophytes with the embryo of fossil plants 
of the division Rhynophyta, as well as the feature 
linking it with highly developed plants of the class 
Cycadopsida and the order Glossopteridales (Kato, 
1988).

Unfortunately, the species of this relict genus are 
threatened with extinction, especially in Europe. Bot-
rychium virginianum Sw. (Botrychiaceae) is one of 
the rarest species in the European flora. All European 
species of the genus Botrychium (Botrychium bore-
ale Milde, Botrychium lanceolatum (S.G.  Gmelin) 
Anyström, Botrychium lunaria (L.) Swartz in Schrad-
er, Botrychium marticariifolium (Retz.) A. Braun ex 
Koch, Botrychium multifidum (S.G. Gmelin) Rupr., 
Botrychium simpex E. Hitche and Botrychium virgin-
ianum (L.) Swartz.) are declining (Rothmaler, 1993; 
Melnyk, 2009; Horn et al., 2017).
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Botrychium virginianum (L.) Sw. (Botrychium an-
themoides (C. Prest.) Val., Botrypus virginianus (L.) 
Michx., Osmunda virginiana L.) (Botrychiaceae) is 
an American-Euroasiatic species, represented by two 
subspecies: Botrychium virginianum subsp. virgin-
ianum in the Americas and Botrychium virginianum 
subsp. europaeum (Angstr.) Glausen in Eurasia. The 
American part of the range of Botrychium virgin-
ianum covers the area from the western islands of the 
Canadian archipelago and Alaska to the Andes and the 
Atlantic coast of Brazil. This species is widespread in 
North America, except for the eastern islands of the 
Canadian Archipelago and the adjacent Arctic coast 
of Canada, central and southern California. In South 
America, Botrychium virginianum is distributed main-
ly in the Andes (Colombia, Venezuela, Ecuador, Peru, 
Bolivia) and as a separate exclave in the Atlantic coast 
of Brazil up to 30o South latitude. The Eurasian part 
of Botrychium virginianum range occupies the area 
from Scandinavia (Sweden) and the Alps (Germany, 
Switzerland, Austria, Italy, Slovenia) to Siberia, more 
southern from 60o Northern latitude with separate ex-
claves in the Caucasus, the Himalayas, the Tibetan 
mountains and the Far East (China, Japan, Korea, 
Russia) (Meusel et al., 1965; Jalas & Suominen, 1972; 
Hultin & Fries, 1986; Young & Leon, 1993).

Botrychium virginianum is included in the Red 
Data Books and lists of protected plant species of 
Austria, Belarus, Estonia, Finland, Germany, Hunga-
ry, Italy, Latvia, Lithuania, Poland, Romania, Slov-
enia, Sweden, Switzerland and Ukraine (Landoldt, 
1991; Conti et al., 1992; Aronsson, 1995; Skoberne, 
1996; Ludwig & Schnittler, 1996; Ryttäri et al., 
1998; Niklfeld, 1999; Király, 2007; Dihoru & Ne-
grean, 2009; Dubovik, 2015; Eglite, 2003; Kagalo & 
Chornej, 2009; Kull et al., 2002; Rasimavičius, 2021; 
Naujalis, 2007; Zarszycki, 2001). This species is also 
included in the European Red List of Lycopods and 
Ferns (Сriado et al., 2017) and the Convention on 
Conservation of European Wildlife and Natural Hab-
itats (Council of Europe, 1995).

The lack of data on the status of Botrychium vir-
ginianum populations in Ukraine has been an obsta-
cle to the proper organisation of the conservation of 
the species. This study aimed to determine the cur-
rent distribution and status of Botrychium virgin-
ianum populations in Ukraine and compare it with 
those in other parts of its range.

Materials and methods

The study is based on field surveys performed 
between 2006 and 2022. Two populations of Bot-
rychium virginianum were studied in Chernihiv and 
Rivne Regions. The study of habitats and popula-
tions of Botrychium virginianum was conducted by 
applying the methods of population biology (Harper, 
2010). 

To investigate the dynamics of the distribution of 
Botrychium virginianum in Ukraine, we studied the 
geographical distribution of this species in a histori-
cal aspect from the beginning of floristic research till 
now, analysing the chorological data of each half-
century and the whole period from 2000 to date. The 
herbarium specimens of Botrychium virginianum de-
posited at the Herbaria of Ukraine, Poland and Rus-
sia were used for the study: M.G. Kholodny Institute 
of Botany of the National Academy of Sciences of 
Ukraine (KW), M.M. Gryshko National Botanical 
Garden (KWHA), Taras Shevchenko National Uni-
versity of Kyiv (KWU), Ivan Franko National Uni-
versity of Lviv (LW), Yuriy Fedkovych National 
University of Chernivtsi (CHER), W. Szafer Institute 
of Botany in Kraków (KRAM), Jagiellonian Univer-
sity in Kraków (KRA), V.L. Komarov Botanical In-
stitute in St.-Petersburg (LE) and M.V. Lomonosov 
Moscow University (MW).

Results 

Distribution of Botrychium virginianum in 
Ukraine

In Ukraine, Botrychium virginianum grows near 
the southern limit of its range in Europe and the low-
land part of the country in the zone of mixed forests 
in the Polessian Lawland and forest-steppe zone. The 
statement of G. Bobrov (1974) about its growth in 
the Carpathians near the town of Rahiv is incorrect. 
Herbarium specimens and literature data do not sup-
port this statement.

In the forest-steppe zone of Ukraine, Botry-
chium virginianum was first found by V. Chernjaev 
in 1827 in the Central Russian Uplands near the 
city of Kharkiv (LE Herbarium). In addition to this 
locality, five other localities were recorded in the 
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Central Russian Uplands within Kharkiv Region in 
the vicinity of Andriyivka in the Velikij Burl dis-
trict, in the village of Pechenigy near the town of 
Chuguev, between the villages of Pokotylivka and 
Zeleny Gaj in Kharkiv district, in the Ozerjanskij 
ravine near the city of Kharkiv (Fomin, 1935). The 
last record of Botrychium virginianum from the 
Central Russian Uplands dates to 1926 (Melnyk, 
2009).

Several Botrychium virginianum localities have 
been recorded in the right bank forest-steppe zone, 
mainly in the Podolian Upland. There, this species 
has been found in the vicinity of the villages Koltiv, 
Popirnja, Khmeleva, Trostjanez, Obertasiv, Krugiv, 
Sasiv village in Zolochiv district of Lviv Region 
and the town Vynnyky near Lviv (Mądalski, 1938; 
Motyka,  1947) in beech forests on rendzina soils 
(Mądalski, 1938; Motyka, 1947). The largest of the 
six populations found by Mądalski (1938) occupied 
an area of 625 m2 and consisted of 60 plants of differ-
ent ages. Five other populations had two to ten indi-
viduals. The last herbarium specimen of Botrychium 
virginianum from the Podolian Upland was collected 
by Mądalski in 1938 (LW).

Two localities of Botrychium virginianum were 
found in the Roztochya Upland in the 19th century 
and the first half of the 20th century: in the Jaryna 
forest near the town of Janiv in the Yavorivskij dis-
trict of Lviv Region and near the village of Derevach 
near the city of Lviv (Mądalski, 1938).

Five localities of Botrychium virginianum have 
been recorded in the Khotyn Upland, Khotyn district, 
Chernivci Region. Four of them have been found 
in stow Goljak in the vicinity of Kolinbuc between 
Zaporozany and Klychkivci villages, in the Kly-
chkivskij Forest, near Pomasiv village (Topa, 1935). 
Recent searches for this species by botanists from the 
University of Chernivci have been unsuccessful.

In the second half of the 20th century (in 1961), 
a new locality of Botrychium virginianum in a wet 
hornbeam oak stand was found by Gorochova in the 
Khotyn Upland in the Ruchotynske Forest near the 
village of Blychczade (Khotyn district, Chernivci 
Region, CHER).

In the first half of the 19th century and the 20th 
century, five localities of Botrychium virginianum 
were found in the Polissian Lowland. Two of them 
were recorded on the left bank of Polissia in the vi-

cinity of Ripky town (Chernihiv Region) (Rogovi-
ch, 1855) and in the area of Kyiv city behind Dar-
nica (Smalhauzen, 1895). Three other localities were 
found in Male (Little) Polissia: in the durmast oak 
forest near Zhovkwa town (Lviv Region) (Rehman, 
1870), near Slavuta town (Khmielnickiy Region) 
(Fomin, 1935) and in the rendzina soil between Mi-
zoch and Shumsk towns in Teremno forestry (Rivne 
Region) (Motyka, 1947).

In 2006, the local historian V.M. Popruga found 
a new locality of Botrychium virginianum near the 
village of Uglova Rudna (Ripky district, Chernigiv 
Region). Grafin (2006) has erroneously localised 
this record in the Jasenske tract near the village of 
Zubachy. We specified this locality and found that 
it coincides with the Puchkarivske tract near Uglo-
va Rudna village. This population consisted of nine 
plants.

In 2021, a new locality of Botrychium virginianum 
consisting of five individuals was found on the flood-
plain terrace of the Horyn River in Volhynian Polis-
sia in the vicinity of Sush village Derazne municipal-
ity of Rivne district, in Rivne Region (Danylyk et al., 
2023). During the field survey, it was found that this 
population consisted of 50 individuals, including 15 
fertile and 35 sterile plants, and occupied an area of 
300 m × 15 m.

The study of herbarium specimens of Botrychium 
virginianum showed that only 28 localities of this 
species had been recorded in Ukraine since the be-
ginning of floristic studies (Fig. 1, Table 1). Most of 
the localities (25) were discovered in the 19th cen-
tury and the first half of the 20th century. In the sec-
ond half of the 20th century, only one new locality of 
Botrychium virginianum was discovered. After 2000, 
Botrychium virginianum was only recorded from two 
localities in Ukraine (Fig. 1, Table 1).

The results of our research show that Botrychium 
virginianum is an endangered species in the flora of 
Ukraine. The two surviving populations of Botry-
chium virginianum in Ukraine are exceedingly small 
and characterised by a low number of individuals. In 
the past, populations of this species occupied a much 
larger area. The felling of trees in these forests and 
the replacement of natural forests by silviculture, 
deforestation and the replacement of forests by agri-
cultural land, and the drainage of land have led to a 
reduction in the population (Melnyk, 2009).
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Fig. 1. Distribution of Botrychium virginianum in Ukraine. Recording periods:  – before 1900;  – 1900–1950;  – 1951–
2000;  – after 2000; Solid lines indicate the boundaries between natural zones: 1 – mixed forest zone; 2 – forest-steppe zone; 
3 – steppe zone.

Table 1. Number of Botrychium virginianum records in different periods in two geographical zones of Ukraine

Geographical zone
Periods (years)

Total
before 1900 1901–1950 1951–2000 2001–2022

Mixed forests 3 3 0 2 8
Forest step 2 17 1 0 20
Total 5 20 1 2 28

Habitats of Botrychium virginianum in Ukraine

In the Puchkarivske tract near the village of Ug-
lova Rudka, Ripky district, Chernihiv Region, Botry-
chium virginianum (Fig. 2) occurred in an aspen-birch 
forest near a large mire. The mean age of the stand 
was 60 years, the mean diameter of the stems was 
28 cm, and the crown density was 0.8. Betula pubes-
cens Ehr. and Populus tremula L. were co-dominants 
in the tree layer accompanied by Ulmus laevis Pall. 
The shrub layer was formed by Cornus sanguinea L. 
and Viburnum opulus L. The herb layer was sparse; 

its coverage was 50%. Co-dominant species in the 
herb layer were Aegopodium podagraria  L. (10%) 
and Asarum europaeum L. (10%). The herb layer 
also included Agrostis tenuis Sibth., Equisetum hye-
male L., Geranium palustre L., Cirsium heterophyl-
lum (L.) Hill., Paris quadrifolia L. Two rare species 
in Ukraine, Ophioglossum vulgatum L. and Epipactis 
helleborine (L.) Cranz, were found in this commu-
nity. Botrychium virginianum grew in patches with-
out other herbs. Only three fertile individuals and six 
sterile plants of Botrychium virginianum were found 
at this site in 2009 and again in 2018.
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Fig. 2. Botrychium virginianum in an aspen-birch forest in 
Chernihiv Region. Photograph by V. Melnyk.

A new locality of Botrychium virginianum was 
discovered by V.O. Volodymyrets in Volhynian 
Polissia, north of the village of Susk, Rivne district 
(formerly Kostopil district), Rivne Region. This pop-
ulation of Botrychium virginianum (Fig. 3) occurred 
along the edge of the right floodplain terrace of the 
Horyn River and comprised a belt of about 300  m 
long and 15 m wide. The geological structure of the 
area is characterised by large chalk deposits cov-
ered by a thin layer of glacial sediments. The soil is 
rendzina.

The vegetation was presented by shrub thickets 
formed by Corylus avellana L. (Fig. 4) with single 
individuals of Euonymus verrucosus Scop. and Pru-
nus padus L. Shrubs of Corylus avellana L. were 
well developed and reached 5 m in height. Solitary 
trees of Pinus sylvestris L., Tilia cordata Mill., Quer-
cus robur L., Ulmus laevis, Sorbus aucuparia L. oc-
curred in the shrub layer. The herb layer was sparse 
and covered about 40% of the surface. The herb layer 
was formed mainly by mesophytes. Asarum euro-
paeum L. was the dominant species in the herb layer. 
Other plant species, Aconitum lasiostomum Rchb. 

Fig. 3. Botrychium virginianum in Rivne Region. Photograph 
by V. Melnyk.

Fig. 4. Habitat of Botrychium virginianum in Rivne Region. 
Photograph by V. Melnyk.
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ex Besser, Aconitum variegatum  L., Aegopodium 
padagraria  L., Campanula trachelium  L., Circaea 
lutetiana  L., Cimicifuga foetida L., Clinopodium 
vulgare  L., Epipactis helleborine L., Euphorbia 
cyparissias (L.) Scop., Listera ovata (L.) R. Br., Lil-
ium martagon L., Melampyrum nemorosum L., Mel-
ica nutans L., Neottia nidus-avis (L.) Rich., Primula 
veris L., Pteridium aquilinum (L.) Kuhn., Pulmo-
naria officinalis L., Rubus saxatilis L., Sanicula eu-
ropaea  L., Tanacetum corymbosum (L.) Sch.Bip., 
Thalictrum aquilegifolium L., Viola mirabilis  L., 
Viola odorata L., were less abundant in the plant 
community. Xerophilous species such as Antheri-
cum ramosum L., Anthyllis vulneraria L., Asperula 
cynanchica L., Prunus fruticosa Pall., Gypsophila 
paniculata L., Inula hirta L., Cytisus nigricans L., 
Origanum vulgare L., Salvia verticillata L., were re-
corded on outcrops of chalk rocks. Botrychium vir-
ginianum occupied patches free of other herbaceous 
plants. In 2023, we counted 50 individuals of this 
species, of which 15 were fertile and 35 were sterile.

Discussion

State of Botrychium virginianum in Europe

Throughout the European range of Botrychium 
virginianum, both in the countries neighbouring 
Ukraine and in most of the more distant regions, 
populations of this species are rare, relatively small 
and in most cases endangered. 

All five localities of Botrychium virginianum 
recorded in Poland in the provinces of Masuria and 
Warmia (Piska and Napivodsko-Ramucka forests) 
are considered extinct. The newly discovered popula-
tions of Botrychium virginianum in the moist spruce 
forest Tilio-Carpinetum Traczyk 1962 in the Staro-
zyn Nature Reserve in the Puszcza Augustowska 
Forest with a little more than a dozen individuals of 
Botrychium virginianum is only one persisting popu-
lation in Poland (Pawlikowski, 2011).

In Slovakia, Botrychium virginianum is consid-
ered an extinct species (Čeřovský et al., 1999). The 
only locality of Botrychium virginianum in Hungary 
has been found near the Kunfehértó village in an 
oak-ash-elm gallery forest (1040 individuals, 40% 
of these were fertile) (Csiky, 1997). Ten localities of 

Botrychium virginianum have been recorded in Ro-
mania, where the species is endangered (Dihoru & 
Negrean, 2009).

Botrychium virginianum is a rare and endangered 
species of the flora of the Alps. Only eight localities 
in Carinthia have been recorded in the Austrian Alps. 
The last occurrence of this species was recorded in 
1991 in the Alnetum incunae Lüdi 1921 forest in the 
Gailtal valley in south-western Carinthia, where the 
population of this species consisted of about 50 indi-
viduals in an area of 200 m2 (Wilfried, 1991).

In Italy, Botrychium virginianum is exceedingly 
rare. It is known from three localities in South Tyrol. 
One of them was discovered at the end of the 19th 
century. In the other locality, only two individuals 
were found at the end of the 20th century (Horn et 
al., 2005). Recently, a population has been found in 
Italy in the San Lucano Valley Agordo Dolomites-
Veneto-Belluno province. It is in the riparian Alnion 
incanae Pawłowski et al. 1928 forest and consists of 
about a thousand individuals (Giovagnoli & Tasi-
nazzo, 2015).

Botrychium virginianum is a rare species in Slov-
enia. Most of the known localities (17 out of 18) in 
this country are in the Julian and Kamnik-Savinja 
Alps, and only one locality is in the sub-Pannonian 
Region. Botrychium virginianum grows in beech and 
spruce forests and riparian willow forests. Most of 
the alpine populations of Botrychium virginianum 
in Slovenia have been reported as relatively abun-
dant, but the population near the village of Koritnica 
consists of about 20 individuals. In the southernmost 
population in Slovenia, on the Gorjancii hill, only 
one individual has been found (Dakskobler, 1993; 
Kosec & Dakskobler, 2014).

In Germany, only three populations have been 
recorded in the Bavarian Alps. Two of them in 
Berctesadener Land are considered extinct. The only 
remaining population is on the shore of Lake Eibce. 
The results of monitoring the number of individuals 
in these populations in different years indicate their 
gradual decline. In 1999, 274 individuals were found; 
in 2008, their number decreased to 97; in 2016, only 
16 of Botrychium virginianum remained (Wagner & 
Wagner, 2008; Horn et al., 2017).

Populations of Botrychium virginianum are more 
numerous in Fennoscandia than in other parts of Eu-
rope. However, the species is also rare in the northern 
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part of its European range. A total of 59 localities of 
Botrychium virginianum have been recorded in Cen-
tral Sweden, mainly in the early successional stages of 
spruce forests on calcareous soils. In such conditions, 
the populations of this species contain the most signif-
icant number of individuals (the mean number is 146). 
Populations in 30-year-old coniferous forests contain 
fewer individuals (the mean number is 26 individu-
als). In contrast, Botrychium virginianum is rare and 
scarce in old coniferous forests, as the mean number 
of individuals is only seven (Stahl, 1990, 1998).

In Finland, Botrychium virginianum has been 
found in only a few localities in the south-western 
part of the mainland. Fewer than 100 individuals 
have been recorded there, most in the population 
near Suomusjärvi. More than 20 localities have been 
recorded in limestone-rich areas around Oulu, Kemi 
and Rovaniemi, and 16 of these populations are sur-
viving. There are about 1600 individuals in total, but 
almost half of these are in one population in the mu-
nicipality of Rovaniemi (Ryttäri et al., 1988).

According to the distribution map of Botrychium 
virginianum in Estonia, this species has been record-
ed in 52 grid squares, and 21 grid squares, this spe-
cies has been recorded recently (Kull et al., 2002). 
In Latvia, Botrychium virginianum is an endangered 
species recorded in 19 localities (Eglite, 2003). In 
Lithuania, Botrychium virginianum has been re-
corded in 14 localities. From 2007 to 2018, this spe-
cies was recorded in six localities. Populations are 
exceedingly small, with a few individuals, usually 
less than ten plants, and rarely up to 50 individuals 
(Naujalis, 2007; Rasimavičius, 2021).

In Belarus, only six populations of Botrychium 
virginianum, with a low number of individuals in all 
populations, have been recorded (Dubovik, 2015). 
Recently, a new and the largest surviving population 
of this species has been found in the Lepelskij district 
of Vitebsk Region of Belarus. The population is re-
stricted to open forests and occupies an area of 70 m 
× 100 m. This population consists of 70 plants of dif-
ferent maturity stages (Lebedko & Savchuk, 2020).

Botrychium virginianum is most frequent and 
abundant in the north-western and north-eastern Re-
gions of the European part of Russia. In Leningrad 
Region, 15 localities have been recorded. In one 
population of Botrychium virginianum from this re-
gion, 20 individuals were recorded at the end of the 

20th century, but only one individual was found at 
the beginning of the 21st century. In 2014, 11 indi-
viduals were recorded in another population, but no 
surviving individuals have recently been found. All 
surviving populations of Botrychium virginianum in 
Leningrad Region now consist of less than 250 indi-
viduals. In Novgorod Region, six localities of Bot-
rychium virginianum have been recorded, but only 
one of them is relatively new, discovered in 1997. 
In Pskov Region, only nine localities of this species 
have been recorded, but only one was discovered 
in 1989, which is new. In Novgorod and Pskov Re-
gions, the populations of Botrychium virginianum 
probably consist of less than 50 individuals in each 
region (Efimov et al., 2022).

In the Kologrivskiy Forest Reserve, located 
in the Manturov district of the Kostroma Region, 
Botrychium virginianum grows in a birch stand oc-
cupying the plot in the form of a strip 1110 m long 
and 20–30 m wide. The total number of individuals 
more than 1000, and the mean density 136 plants per 
100 m2 (Sirotina et al., 2014).

Two small populations of Botrychium virgin-
ianum have been recorded in the Sinekovskoje Forest 
(Bolchebero-Znikovky district, Mordovian Repub-
lic). The first population occupies 100 m2 of an aspen 
stand and consists of 45 individuals, while the second 
occupies 15 m2 at the edge of the forest and consists 
of 25 individuals (Kozhevnikova & Filin, 2002).

Recently, a small population of Botrychium vir-
ginianum has been recorded in Khrenovskij Bor, Vo-
ronezh Region, hundreds of kilometres away from 
all the above-mentioned Russian populations (Kin & 
Kalmykova, 2019).

State of Botrychium virginianum in Asia

Botrychium virginianum is rare in Asia, recorded 
only in widely scattered populations. In the Cauca-
sian Mountains, it is known from only two locali-
ties (Kudrjachova, 2003). Four localities have been 
recorded in the Altai Mountains (Shmakov, 2005). 
Except for Altai, this rare species is sporadically dis-
tributed in Siberia, mainly in Tomsk, Tiumen and 
Krasnoyarsk Regions, Buryatia and Yakutia (Maly-
chev & Sobolevskaja, 1980; Mochalov et al., 2010).

Botrychium virginianum is an exceedingly rare 
species in the Russian Far East and has been record-



66

Melnyk et al. || Botrychium virginianum in Ukraine

ed so far in Khabarovsk Region (five localities) and 
Sakhalin Island (one locality) (Tzvelev, 1991).

In China, only four localities of Botrychium virgin-
ianum have been recorded in the Tibetian Autonomous 
Region and Hubey Province (Zou & Wagner, 1986).

State of Botrychium virginianum in North and 
South America

In contrast to the Eurasian part of the range, Bot-
rychium virginianum is the most common Botry-
chium species in North America (Wagner & Wagner, 
1993). This species is almost evenly distributed in the 
American part of the range without any significant 
disjunctions. In the Lehigh Mountain Upland Re-
serve in the suburbs of Bethlehem in Pennsylvania, 
Botrychium virginianum grows in a deciduous forest 
dominated by Quercus alba L. and Liriodendron tul-
ipifera L. The population of Botrychium virginianum 
covers an area of 40 m2, in which 22 individuals have 
been found (Sirotina et al., 2014). A small popula-
tion of Botrychium virginianum has been studied in 
northern California in the Salmon Mountains, about 
15 km south of Etna, in a forested swamp area. Only 
five plants of Botrychium virginianum have been re-
corded there (Game, 1997). Although Botrychium 
virginianum is relatively common in North America, 
populations are generally small.

Observations of Botrychium virginianum in the 
Peruvian Andes indicate that this species is rare in 
South America. Botrychium virginianum is currently 
known from the eastern Andes of Peru at altitudes 
of 1800–3500 m above sea level in forest and shrub 
habitats. Only 29 Botrychium virginianum plants 
have been found in a one-hectare plot in Rio Abisco 
National Park, including just four fertile individuals 
in this population (Young & Leon, 1993).

Conservation of Botrychium virginianum in 
Ukraine

The analysis of the status of Botrychium vir-
ginianum populations in different parts of its range 
showed that this species is rare and endangered eve-
rywhere except North America. Intense anthropo-
genic pressure has led to a regression of the range of 
Botrychium virginianum on all continents. Long-term 
intensive degradation and fragmentation of popula-

tions under the influence of deforestation, drainage 
and other factors have occurred in different parts of 
the range, including Ukraine. Therefore, an urgent 
task is to organise protected areas to conserve Bot-
rychium virginianum. This task is actual for Ukraine, 
where there are only two surviving populations of 
this species. We developed scientific justifications 
for the organisation of botanical reserves to protect 
Botrychium virginianum in Chernihiv and Rivne Re-
gions of Ukraine.

We proposed, and Chernihiv Regional Council, 
based on the scientific justification, on 10 February 
2023, decided to create a protected tract “Rudnjan-
ske”, occupying 150 ha area for conservation of flo-
ristic diversity of Ripkinskij district, including rare 
and endangered species listed in the Red Data Book 
of Ukraine (Diduch, 2009): Botrychium virginianum, 
Cypripedium calceolus L., Dacthyloriza incarna
ta (L.) Soó, Epipactis atrorubens (Hoffm.) Besser, 
Epipactis palustris (L.) Crantz, Iris sibirica L., Salix 
starkeana Willd. and regionally rare species Ophi-
oglossum vulgatum L.

We also submitted to the Rivne Region Council a 
scientific justification for creating the protected area 
“Lysa Gora” near the village of Susk in Rivne Re-
gion. The organisation of this protected area should 
improve the conservation status of Botrychium vir-
ginianum and other species included in the Red Data 
Book of Ukraine (Diduch, 2009): Epipactis helle-
borine (L.) Crantz, Lilium martagon L., Listera ova
ta (L.) R.Br. and regionally rare species Aconitum 
lasiostromum Rchb. ex Besser, Aconitum variega
tum L. and Prunus fruticosa Pall.

CONCLUSIONS

Botrychium virginianum (L.) Sw. (Botrychiaceae) 
is widely distributed in Europe, Asia, and North and 
South America. It is a rare and endangered species 
in a large part of Europe and is included in the Red 
Data Books or Red Lists of 15 European countries, 
including Ukraine. 

From the beginning of floristic research until today, 
only 28 localities of Botrychium virginianum have been 
recorded in Ukraine, 25 of them in the 19th century and 
the first half of the 20th century, one in the second half 
of the 20th century and two in the 21st century. 
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The surviving populations of Botrychium virgin-
ianum in Ukraine are exceedingly small and charac-
terised by low numbers of individuals. The popula-
tion in the aspen-birch forest in the Chernigiv Region 
consists of nine individuals. In comparison, the pop-
ulation in the thickets of Corylus avellana in Rivne 
Region consists of 50 individuals. Anthropogenic 
pressure (substituting natural forests by silviculture, 
conversion of forests into agricultural land and drain-
age of marshes and other wetlands) has resulted in a 
regressive change of species range, fragmentation of 
habitats and decline of populations.

A comparison of the status of Botrychium vir-
ginianum populations in Ukraine with populations 
in other parts of its range shows that this species is 
threatened throughout its range, except for North 
America. We proposed creating two protected areas 
for conserving Botrychium virginianum in Ukraine.
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