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ABSTRACT

Bialowieza Forest is an extremely valuable and diverse area in which two approaches to nature
conservation are used. On the one hand is passive conservation, a conservative approach whose
purpose is to protect natural processes by reducing human intervention. On the other is active
conservation, which aims to take steps to protect nature, including by maintaining areas in certain
successional stages. Dracocephalum ruyschiana L., a Eurasian continental species with a fragmented
distribution, undoubtedly requires active conservation. Its contiguous range extends from the
Eastern European Plain to Eastern Siberia. It is found in scattered European sites from the south-
ern Scandinavian Peninsula to the Alps, the Balkan Peninsula, and the Caucasus, and as far the
west as the Pyrenees. In Poland, D. ruyschiana has been known to occur in about 50 locations.
Most locations were in north-eastern Poland, as far west as the valleys of the Note¢ and the lower
and middle Vistula rivers. Unfortunately, at the moment, many of these sites were not identified
for a hundred years or more. In recent years, D. ruyschiana has been found mainly in north-castern
Poland (Knyszyn Forest, Biebrza Valley, and Wigry National Park). D. ruyschiana was considered
extinct in Bialowieza Forest until its recent discovery. In Poland, D. ruyschiana is most often
found in thermophilic edge communities of the T7ifolio-Geranietea class, on exposed sites and in
forest gaps, and in fresh mixed broadleaved forest habitats, where vegetation belongs to the
thermophilous oak forest, Posentillo albae-Quercetum. The new locality of D. ruyschiana was dis-
covered in the Hajnéwka Forest District in Bialowieza Forest. The new stand is located in an
area of active forest conservation in fresh mixed broadleaved forest (LMs$w), oak-hornbeam forest
community (9170). D. ruyschiana is located in a 0.35 ha second-growth forest, established in 2017
in a gap created as a result of sanitary cuts carried out in 2012-2015 related to an outbreak of
spruce bark beetle. The specimen of northern dragonhead had a height of about 40 cm with 15
generative shoots and 1 vegetative shoot.
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Introduction

Biatowieza Forest is an extremely interesting and diverse area serving as a place for research on
natural processes. It is an areca with exceptional characteristics and is of great importance for
nature conservation. In many cases, passive approaches to conservation conducted in Biatowieza
Forest are not conducive to maintaining species diversity of many rare and endangered species
of plants and animals. One such species is the northern dragonhead, Dracocephalum ruyschiana L.,
which was almost extinct in this valuable and unique area.

Dracocephalum is a genus of about 60 to 70 species of flowering plants native to the temper-
ate regions of the Northern Hemisphere (Lazarevic e a/., 2009; Sonboli ¢z a/., 2011). The species
represents a genus collectively called dragonheads, which are annual or perennial herbaceous
plants or subshrubs, growing from 15 to 90 centimetres tall. Dracocephalum grows in alpine and
semidry conditions, mainly in temperate Asia, with a few species occurring in Europe, one in
North America, and 35 species in China (Flora of China, 2022).

D. ruyschiana is a continental Eurasian species from the Lamiaceae family. The northern
dragonhead is a perennial, clump-forming chamaephyte, whose shoots reach heights of 30 to 60
cm. Sumptuous, 2.5-3 cm long, bluish-violet flowers gather at the top of the plant in spiky inflo-
rescences, which last from June to August. The bisexual flowers are pollinated by bumblebees
(Hegi ez al., 1927), but in the absence of pollinators, self-pollination may occur (Milberg and
Bertillson, 1997). The range of the species is fragmented. The contiguous range stretches from
the East European Plain to eastern Siberia. In isolated European sites, it occurs from the south-
ern part of the Scandinavian Peninsula to the Alps, the Balkan Peninsula, and the Caucasus, and
as far west as the Pyrences (Hultén and Fries, 1986).

The northern dragonhead is a calciphilous species that prefers a slightly cooler and more
continental climate (Simon, 1992; Farkas, 1999). D. ruyschiana is found in forest steppe, steppe
meadows, and mountain meadow steppe (Walter, 1974; Lazarevic e /., 2009). In the central part
of its range in Eastern Europe and Western Asia, D. ruyschiana is associated with larch forests,
pine and pinec-oak forests, forest-steppe, and meadow steppes, occurring especially in lighter,
sandy soils (Walter, 1974; Tihomirov, 1987; Adamowski and Wolkowycki, 2014). In Germany,
the species is found on dry rocky, sandy or clay soils, in forest edge communities in association
with Geranion sanguinei, in grasslands in association with Festucion variae, or in calcareous pine
forests in the Erico-Pinion association (Oberdorfer, 1983; Adamowski and Wotkowycki, 2014).
D. ruyschiana grows in sunny places, in fresh habitats of medium fertility and pH, and in light,
well-drained humus and mineral soils. Optimal conditions for its development are found in fresh
mixed coniferous forests and more fertile fresh mixed coniferous forests. The species disappears
due to changes in the use of forest communities, resulting in the increasing density of forest. To pro-
tect the local populations of northern dragonhead the removal of overshading trees and shrubs
and moving of expansive perennials are recommended (Adamowski and Wotkowycki, 2014).

In Poland, optimum development of northern dragonhead occurs in thermophilic edge
communities of the Trifolio-Geranietea class, in well-exposed microsites and tree gaps, and in
fresh mixed broadleaved forest habitats, where the vegetation is thermophilous oak forest,
Potentillo albae-Quercetum. Northern dragonhead also inhabit fresh habitats with permeable min-
eral-humus soils made of weakly loamy sand and gravel, with moderate fertility and acidifica-
tion. Some sites are located in various types of substitute communities, such as pine and aspen-
oak woods (Adamowski and Wotkowycki, 2014).

The northern dragonhead is endangered in the European part of its range and is covered
by the Bern Convention (Adamowski and Wotkowycki, 2014). In countries neighbouring Poland,
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the northern dragonhead is extinct in Germany, the Kaliningrad Oblast, and Lithuania, threat-
ened with extirpation in Belarus, and faces an unknown level of threat in Ukraine (Adamowski
and Wotkowycki, 2014). It is known to have occurred historically in only three locations in the
French Pyrenees, but two of these sites are unknown. There were no records of its occurrence
in Spain or Andorra until 2021, when the first sighting of D. ruyschiana was found in Val d’Aran
in the Catalonian Pyrenees, Spain (Guardiola, 2022). In Poland, northern dragonhead is a strictly
protected species (Rozporzadzenie, 2014), however, only in 2001 did it receive statutory pro-
tection (Rozporzadzenie, 2001). D. ruyschiana was included in the Red List of Plants and Fungi
of Poland, classified as a critically endangered species — threat category E (Mirek ez al., 2006).
In the 2016 edition of the Red List, the species received the CR category — critically endan-
gered (KaZzmierczakowa ez al., 2016) and it is rated as critically endangered (CR) in the Polish
Red Book of Plants (Adamowski and Wotkowycki, 2014). Overall, there has been a decline in the
number of sites, the size of its populations, and retraction of its range in Poland.

In the past, D. ruyschiana was known to occur in about 50 locations in Poland. Most were
in the northeast of the country, as far west as the valleys of the Note¢ and the lower and middle
Vistula rivers (Zajac and Zajac, 2001). However, many of these sites have not been confirmed
for at least a century (Adamowski and Wotkowycki, 2014). Locations, where northern dragonhead
were historically reported, include: the Toruri-Eberswalde Ice-Marginal Valley; in the vicinity of
Krzyz and Wielun (Spribille, 1897) and Szubin (Bock, 1908); in the Greater Poland Lake District;
in the vicinity of Inowroctaw (Spribille, 1883); in the Middle Mazovian Lowland near Putawy
(Kucharczyk, 2001); in the North Masovian Lowland near L.omza (Waga, 1847-1848); and, with
the largest number of sites, the Masurian Lake District (Abromeit e a/., 1898-1940). Its occur-
rence at sites in the Vistula Valley near Kwidzyn, in the Toruri-Eberswalde Ice-Marginal Valley
near Torun, and the Chelmirisko-Dobrzyniski Lake District near Lidzbark Welski, have not been
confirmed for at least the last 60-70 years of the 20™ century (Herbich, 1974; Zatuski, 1988).
Failing or now extinct populations in Wielkopolska, on the lower Vistula, and in the vicinity of
Lidzbark Welski consisted of single individuals (Adamowski and Wotkowycki, 2014). Quite
recently, two large populations were discovered in the North Podlasie Lowland: in the Biebrza
Valley, from the mouth of the Jegrznia river to Brzeziny Kapickie (Werpachowski, 2000, 2005),
and in Knyszyn Forest (Sokotowski, 1995b; Wotkowycki, 2008). Populations in the Biebrza Valley
contain from 100 to 500 flowering and fruiting shoots, growing in small clusters (Adamowski and
Wotkowycki, 2014). At the border of Wigry National Park, as well as in most of its sites in Knyszyn
Forest, there are usually several dozen shoots, the largest of which, near Knyszyn, has over 1000
shoots on an area of 0.3 ha. Currently, the most western occurrence in Poland was discovered in
2012 in Kampinoski National Park (Torzewski, 2018). Populations of D. ruyschina usually occupy
small areas, from 0.01 to 0.1 ha (Adamowski and Wotkowycki, 2014).

D. ruyschiana in Biatowieza Forest was described as a declining species, identified on only
14 sites in oak and reed-pine mixed forest (Sokotowski, 1995a). Ten of the sites mentioned above
are in the Bialowieza Forest District and four are in the Hajnéwka Forest District. D. ruyschiana
was not reported in the Browsk Forest District or Bialowieza National Park (Sokotowski, 1995a).
Until the current report, the species was considered extinct in Bialowieza Forest (Adamowski
and Wotkowycki, 2014).

Materials and methods

Data comes from observations made in July 2021 and June-July 2022. During fieldwork, the
species was identified, plants measured and the number of individual specimens counted.
Photographic documentation was also made (Fig. 1). In order to fully characterise this new
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Fig. 1.

D. ruyschiana in Hajnéwka Forest District
(photo: A. Laskowska-Ginszt, 28.06.2022)

locality of the species, a phytosociological relevé of the site was carried out. Latin names of vas-
cular plants are given as per Mirek ez a/. (2020) and for bryophytes according to Ochyra ez al.
(2003). The relevé was taken in accordance with the methodology of Wysocki and Sikorski
(2014).

Results

Northern dragonhead was discovered in the newly described location during an inspection by
the Forest Service in the Hajnéwka Forest District of Biatowieza Forest in July 2021. In June-July
2022, a second sighting was made and the presence of D. ruyschiana confirmed. The specimen
of northern dragonhead was about 40 cm high, with 15 generative shoots and 1 vegetative shoot
(Fig. 2). The specimen is located in the middle of an opening, about 30 m from a road (Limestone
Road) to the north (N 52°37'36.10"E, 23°39'14.40"). The site where D. ruyschiana is found is sur-
rounded by a 70-year-old oak stand comprised of 70% oak, 10% hornbeam, and 10% spruce, all
of which is 73-years-old and 10% hornbeam that is 53-years-old. In order to describe the stand
in detail the following phytosociological relevé was carried out by Marek Wotkowycki:

Relevé 1. Date: 15.07.2022. Area of relevé — 400 m?. Layer coverage: A — 10%, B - 80%,
C -90%, D - 5%. A — Quercus robur 2; B — Quercus robur 3, Carpinus betulus 3, Sarothamnus
scoparius 2, Picea abies 1, Pinus sylvestris +, Sorbus aucuparia +; Betula pendula +; C — Calamagrostis
arundinaceae 3, Melica nutans 2, Fragaria vesca 2, Ajuga repens 1, Anemone nemorosa 1, Luzula pilosa
1, Maianthemum bifolium 1, Poa nemorosa 1, Rubus cf. sprengelii 1, Rubus idaeus 1, Pteridium aquilinum
1, Veronica officinalis 1, Stellaria holostea 1, Campanula persicifolia +, Carex digitata +, Carex hirta +,
Carex ovalis +, Carex pallescens +, Chamaecytisus ratisbonensis +, Clinopodium vulgare +, Convallaria
majalis 1, Conyza canadensis +, Dracocephalum ruyschiana +, Erigeron annuus +, Hieracium pilosella +,
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Bialowieza Forest showing new and historical localities of D. ruyschiana
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Hypericum perforatum +, Juncus effusus +, Lathyrus sylvestris +, Lilium martagon +, Melampyrum
nemorosum +, Mycelis muralis +, Polygonatum odoratum +, Rumex acetosa +, Rumex acetosella +,
Solanum dulcamara +, Sonchus arvensis +, Veronica chamaedrys +, Vicia cracca +; Agrostis stolonifera +,
D - Polytrichastrum formosum 1.

This newly discovered site is within the area of active conservation of the Topito forest
range, forest compartment 633D, with fresh mixed broadleaved forest (LMs$w) forest habitat
type, in an oak-hornbeam forest community (9170) (Fig. 2). This locality of D. ruyschiana is within
a second-growth forest of 0.35 ha, established in 2017. The second-growth forest was established
in a gap created by sanitary cuts related to an outbreak of spruce bark beetle, carried out in 2012-
-2015. As a result of cutting, about 90 m? of infested spruce wood and 13 m? of wood of other
species were harvested. In 2017, the area was cleaned up and then secured with a fence, after
which artificial regeneration was carried out by hand planting. The composition of tree species
in the new second-growth forest was 100% oak. In the following years (2018-2021), after the
second-growth forest was established, stand tending was carried out by limiting the growth of
competing vegetation and removing or inhibiting the growth of undesirable admixtures that
suppress trees belonging to preferred species.

Discussion

D. ruyschiana is known to have previously grown on several sites in Biatowieza Forest (Sokotowski,
1995a). The last recorded observation of it in this forest area was made in 2000-2003 (Adamowski
and Wotkowycki, 2014). The new locality, located in the active conservation part of the Hajnéwka
Forest District, is a unique and unexpected discovery, as the species was considered extinct in Bia-
lowieza Forest and is the first record of it there in about 20 years. The nearest historical locality
of D. ruyschiana was about 400 meters from the current location (Sokotowski, 1995a).

The main reason for the decline and disappearance of northern dragonhead in Biatowieza
Forest was the transformation of forest communities and edge communities. Succession changes
in open and mixed forests are associated with increased density of undergrowth and lower tree
layers of the stand, mainly by hornbeam and spruce, along with the spread of perennial plants
such as common bracken and various species of reed grass, which consequently increase shade
(Adamowski and Wotkowycki, 2014). In the case of northern dragonhead, passive conservation
by minimising human intervention, which is the dominant approach in Biatowieza Forest, is
unfavourable because it creates conditions that contribute to the loss of D. ruyschiana.

In many of the sites where northern dragonhead was once found, such as in Bialowieza
Forest, understory trees and plants were previously held back by browsing of herbivorous wild
and domestic animals, which once grazed in these forests (Adamowski and Wotkowycki, 2014).
Maintaining D. ruyschiana will require active measures to create and maintain site environmental
conditions that favour the species.

"The new site northern dragonhead discovered in Hajnéwka Forest District is located in a man-
aged forest stand within a second-growth forest. It can be assumed that the forest management
activities that produced the second-growth stand also created site conditions favourable to
D. ruyschiana. However, carrying out similar forest management activities that might favour further
northern dragonhead establishment is not allowed in many places within Biatowicza Forest.
Nevertheless, the discovery of this new population suggests that the health of local populations
of D. ruyschiana may require removal of trees and shrubs that shade the sites, as well as possibly
mowing aggressive perennial plants (Adamowski and Wotkowycki, 2014).
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The main threat to the new site is the low number of individuals, which makes it highly
susceptible to changes in environmental conditions. For this reason, and in connection with the
uniqueness of this discovery, the site should be inspected annually and active conservation meas-
ures undertaken, consisting of removing the accumulated biomass and reducing the shrub layer.
Implementing a conservation breeding program for northern dragonhead would also be advisable.
Attempts should also be made to implement active protective measures in the vicinity of the
localized site, consisting of increasing light transmission to the forest floor by thinning overstory
trees and removing the shrub layer in selected locations, and removing areas of heavy under-
growth. These steps would be especially valuable due to the historical locations of D. ruyschiana,
reported from divisions 634C and 667B (Sokotowski, 1995a).

Conclusions

# A new locality of D. ruyschiana in Hajnéwka Forest District is the first record of this species
in Biatowieza Forest in about 20 years. This species was previously considered extinct in this
area.

# The site where D. ruyschiana was found shows that suitable habitat for this species includes
fresh mixed forests where pedunculate oak is the main tree species.

# 'The habitat requirements of D. ruyschiana and its presence in Hajnéwka Forest District indi-
cate the need for active measures to protect the species, consisting of maintaining the habi-
tat at the appropriate stage of succession by removing trees, shrubs and perennial plants that
shade the site.

# The study indicates the need for continued research on the habitat requirements of D.
ruyschiana, as well as an attempt to take active conservation measures in the vicinity of the
site, where the species currently and historically has occurred.
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STRESZCZENIE

Nowe stanowisko pszczelnika waskolistnego Dracocephalum
ruyschiana L. w Puszczy Bialowieskiej

Puszcza Bialowieska to niezwykle ciekawy i zréznicowany obszar stuzacy jako miejsce badari na
wielu przyrodniczych ptaszczyznach. Jest obiektem o wyjatkowym charakterze oraz duzym zna-
czeniu dla ochrony przyrody. To réwniez miejsce, w ktérym scierajg si¢ dwa podejscia do ochrony
przyrody. Z jednej strony jest to ochrona bierna (konserwatorska), preferujgca ochrong proceséw
naturalnych, z drugiej ochrona czynna, ktérej celem jest zachowanie obszaréw na odpowiednim
etapie sukcesji, co wplywa pozytywnie na réznorodno$¢ gatunkowa. Dracocephalum ruyschiana L.
to euroazjatycki gatunek kontynentalny o pofragmentowanym zasi¢gu z rodziny jasnotowatych
(Lamiaceae), wymagajacy czynnych dziatai ochronnych. Na swiecie jego zwarty zasi¢g ciggnie si¢
od Niziny Wschodnioeuropejskiej po wschodnig Syberi¢. Na rozproszonych stanowiskach europe;j-
skich wystepuje od potudniowej cz¢sci Pétwyspu Skandynawskiego po Alpy, Pétwysep Batkariski
i Kaukaz, na zachodzie po Pireneje. W przesztosci D. ruyschiana w Polsce byt znany z okoto 50 sta-
nowisk. W wickszosci potozone byty one w pétnocno-wschodniej czgsci kraju, siggajac na zachéd
po doliny Noteci oraz dolnej i srodkowej Wisty. W ostatnich latach D. ruyschiana wykazywany jest
gléwnie z pétnocno-wschodniej Polski (Puszcza Knyszyiiska, Dolina Biebrzy i Wigierski Park Naro-
dowy). Obecnie najdalej wysunigtg na zachéd w Polsce lokalizacjg jest odnalezione w 2012 roku
stanowisko w Kampinoskim Parku Narodowym. W Puszczy Biatowieskiej D. ruyschiana do niniej-
szego odkrycia byl uznawany za gatunek wymarly. W latach 90. ubiegtego wieku okreslany byt
jako gatunek zanikajgcy, znany z 14 stanowisk w dgbrowie i w trzcinnikowo-sosnowym borze
mieszanym. Nowe stanowisko D. ruyschiana znajduje si¢ w Nadlesnictwie Hajnéwka na terenie
Puszczy Bialowieskiej i jest odkryciem wyjgtkowym — gatunek ten nie byt stwierdzany na tym
obszarze od blisko 20 lat (ryc. 1). Nowa lokalizacja znajduje si¢ w czesci nadlesnictwa, gdzie
realizowane sg dzialania z zakresu ochrony czynnej, na siedliskowym typie lasu las mieszany
swiezy (LMsw), siedlisku przyrodniczym (9170) grad subkontynentalny (ryc. 2). D. ruyschiana
znajduje si¢ na uprawie lesnej o powierzchni 0,35 ha. Uprawa zostata zatozona w 2017 roku na
luce pokornikowej, ktéra powstala w wyniku ci¢é sanitarnych zwigzanych z gradacjg kornika
drukarza zrealizowanych w latach 2012-2015. W ostatnich latach wykonywano tam pielggnacje
gleby polegajacg na usuwaniu na wybranych fragmentach warstwy krzewéw i wykaszaniu frag-
mentéw runa lesnego. Nalezy przypuszczad, ze zrealizowane dziatania czynne pozytywnie wply-
nety na rozwdéj gatunku, ktéry zapewne w przesztosci wystgpowal w tym miejscu lub w jego
bliskim otoczeniu. W analizowanej lokalizacji odnotowano jednego osobnika D. ruyschiana o wy-
sokosci okoto 40 cm z 15 pgdami generatywnymi i 1 pedem wegetatywnym. Wymagania siedli-
skowe D. ruyschiana i niniejsza obserwacja w Nadlesnictwie Hajnéwka wskazujg na potrzebg
czynnych dzialaii na rzecz ochrony gatunku, polegajacych na utrzymywaniu siedlisk na odpowied-
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nim etapie sukcesji poprzez usuwanie drzew, krzewéw i bylin zacieniajgcych stanowiska gatunku.
Nowe odkrycie wskazuje na potrzeb¢ kontynuacji badad nad wymaganiami siedliskowymi
D. ruyschiana, jak réwniez podjecia czynnych dziatari w otoczeniu zlokalizowanego stanowiska,
7z uwagi na historycznie wykazywane stanowiska z oddziatléw 634C oraz 667B.



