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Background. Peat bog complexes are self-sufficient ecosystems in which unique
microclimatic conditions leading to a significant diversity of valuable plant communities
are formed. Such communities are sensitive to the effects of climate change or any
anthropogenic intervention. The lack of reliable information on their distribution on the
territory of the Syra Pogonia peat-bog massif of the Rivnenskyi Nature Reserve neces-
sitates a detailed study of the bog vegetation. Therefore, the purpose of the work was
to classify the community of peatland vegetation of the Syra Pogonia massif and to
determine the features of their syntaxonomic and ecological differentiation for further
development of environmental management strategies.

Materials and Methods. The study of the peculiarities of peatland vegetation was
conducted on transects that represent the variety of local conditions of the complex sys-
tem. A total of 141 relevés were analysed using the Braun—Blanquet method. The mate-
rial was analysed using TURBOVEG 2.79 and JUICE 7.0.83 software. Vegetation units
were separated using the method of two-factor indicator species analysis (TWINSPAN).
Diagnostic species of syntaxa were determined by the fidelity coefficient phi, the fidelity
threshold for which was > 25 %. The statistical significance of the phi coefficient was
determined with the Fisher’s test at P < 0.001. The DCA-ordination method was used to
identify an ecological differentiation of units.

Results. Peatland vegetation of the Syra Pogonia massif of the Rivnenskyi Nature
Reserve was analysed. We identified 7 associations belonging to 6 alliances, 6 orders
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and 4 classes and compiled a vegetation syntaxonomic scheme. The leading factor
of ecological differentiation of community is humidity of the area. The greatest diver-
sity is inherent in mesotrophic areas, rare species are found and grouped according
to different ecological conditions. The species composition of 7 associations includes
79 plant species, of which 65 are vascular and 14 are bryophytes. Using methods of
phytosociological analysis, we established that the distribution of community in multi-
dimensional space of ecological factors occurs under the conditions of their complex
action. At the same time, changes in the humidity regime are of crucial importance for
the selected syntaxa (Andromedo polifoliae-Sphagnetum magellanici). The results of
the phytoindicative analysis proved that the associations identified on the territory of the
Syra Pogonia peat-bog complex are acidophilic in terms of acidity, and oligotrophic in
terms of the requirements for the content of nutriens.

Conclusions. As orders, and result of the analysis of relevés, 7 associations,
which belong to 6 alliances, 6 orders and 4 classes were selected. Based on the results
of the dataset analysis, a vegetation classification scheme was compiled. As a result of
the cluster analysis of 7 associations, a significant difference between communities of
watered and wet habitats was revealed. We established that the differentiation of the
vegetation on the territory of the peat massif of Syra Pogonia mainly depends on the
change in the moisture regime.

Keywords: peat bog, plant cover, syntaxonomy, ordination, ecological factors,
Ukrainian Polissia

INTRODUCTION

The important role of wetland ecosystems in preserving biodiversity is indisputable,
nevertheless, in many countries of the world, bogs are under threat of extinction (Ahmad
et al., 2024; Alikhani et al., 2023; Aslam et al., 2021). The use of marsh complexes as
peat deposits, fodder lands, or land reserves has led to the degradation of large areas
of marshlands as a result of reclamation and the use of fertilizers, which has caused
irreversible succession changes in vegetation (Hamback et al., 2022). However, complex
studies of wetlands and the determination of the optimal size of the territories for their
performance of the most complete spectrum of ecosystem services are currently being
actively conducted (Ahlén et al., 2020). Research on the sustainability of restored peat-
lands and their ability to influence climate change is relevant (Brancaleoni, 2022; Loisel,
& Gallego-Sala, 2022; Humpendder et al., 2020).

The classification of peatland vegetation in different countries is not the same due
to distinctive methodological approaches. Two main concepts of vegetation classifica-
tion are usually used:

- the determination of specific groups based on hydrological conditions and vegeta-
tion physiognomy (Dierssen, & Dierssen, 1985; Steiner, 1992; Oberdorfer, 1994; Gerdol,
& Tomaselli, 1997; Lawesson, 2004; Matuszkiewicz, 2007; Coldea et al., 2008; Graf
et al., 2010; Chytry, 2011, 2013; Dubyna et al., 2019). In these classification systems,
a clear distinction is made between watered areas (for example, communities of Caricion
lasiocarpae and Rhynchosporion albae) and areas of swamps and marshy meadows
(Caricion fuscae). The dominance of different vascular plant species (Carex lasiocarpa,
C. limosa, C. nigra or Rhynchospora alba) is usually used as the main delimitation
criterion. This concept leads to the definition of a wide range of communities covering
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localities with different or even contrasting ecological conditions and causes a clear
demarcation into associations and sub-associations;

- the determination of vegetation types along a certain determining gradient of
chemical composition and environmental response in bogs, which correspond to pH
and calcium concentration (Du Rietz, 1949; Dahl, 1956; Malmer, 2011; Tahvanainen,
2004; Hajek et al., 2006).

A planned research on the territory at the beginning of the last century was car-
ried out by scientists of the “Western Expedition to Drain Bogs” under the leadership of
J. Zhilynskyi (Bachurina, 1964). The classification of bog vegetation was developed by
D. Zerov (1938), and for Polissia within Poland — by S. Kulczynski (Kulczynski, 1949).
Considering its to ecological properties, S. Kulczynski divided the swamp into lowland,
transitional and upland, which differ in the life forms of the main dominants and their
species or genera. This classification was developed with a focus on ecological and phy-
tocenological features, however the volume of transitional bogs was interpreted some-
what differently: they included almost all sedge bogs with Sphagnum cover. D. Zerov’s
classification was largely built on his own material and elaborated to the level of asso-
ciations. It covered all the main types of Ukrainian bogs within Ukraine until 1939. It was
based on the division into series by life forms of edifiers. The principles of bog vegetation
classification are also detailed in the work of E. Bradis (1973). T. Andrienko, O. Pryadko,
and V. Onyshchenko presented materials for studies of the peat bog of the Rivne region.
Their sozological component (Andrienko et al., 2006) and classification schemes of the
two classes (Scheuchzerio-Caricetea, Oxycocco-Sphagnetea) for separate peat bog
massifs were presented in the subsequent works by these authors (Onyshchenko et al.,
2009; 2015; 2016). The characteristics and sozological assessment of the main types
of habitats (raised bogs, drained raised bogs, transition mires and quaking bogs) were
explicated by M. Yuskovets et al. (2023); ecological and biomorphological peculiarities
of the bryoflora on the territory of the Syra Pogonia massif were studied by |. Rabyk &
M. Yuskovets (2023).

Due to a certain inconsistency of modern ecological and floristic classifications
and the lack of reliable information for individual syntaxa of association ranks in the
form of publicly available phytocoenotic tables (for example, for associations of the
class Oxycocco-Sphagnetea) on their distribution in Ukraine, further research is needed
(Mucina et al., 2016). In particular, it is important to coordinate the classification of peat-
land vegetation syntaxa and to determine their ecological characteristics in protected
areas (Onyshchenko et al., 2009; 2015; 2016).

The aim of this work was to compile the inventory of peatland vegetation of the
Syra Pogonia massif including identification of the peculiarities of their syntaxonomic
and ecological differentiation for the determination classes, orders, alliances and as-
sociations.

MATERIALS AND METHODS

Study area. The peat bog massif of Syra Pogonia (Fig. 1) is located on the terri-
tory of two united parts of the Rivnenskyi Nature Reserve: Bilsky (north of the village
of Bilsk) and Grabunsky (south of the village of Grabun) within the Sarnenskyi district
of the Rivne region. The total area of the massif is 9.926 hectares, of which forests oc-
cupy 5.059 (51 %), swamps — 4.650 (46.9 %) and water bodies — 12.2 (0.1 %) (Litopys
pryrody, 2023).
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Syra Pogonia belongs to the natural region of Volynske Polissia, the climate of
which is relatively humid and warm, characterized by less continentality, a longer dura-
tion of the frost-free period, and more precipitation compared to other physiographic
regions of Ukrainian Polissia (Lipinskyi et al., 2003).

The humidity coefficient in the entire study area is more than 2.4 (Lipinskyi et al.,
2003). The average long-term temperatures of the summer months are typical for an
area with a moderate continental climate: in June — +17 °C, in July — +18 °C, and
in August +17-17.5 °C. The amount of summer precipitation is 146.4 mm. However,
during the research period (2020-2022), the average daily temperature in July was
1.5 °C higher than the climatic norm and equalled +19.7 °C, and the amount of precipi-
tation was 64.7 mm, which is 16.3 mm less than average (80 mm). The annual rainfall
is characterized by a maximum in July (80-95 mm) and a minimum in January (40—
50 mm). The transition to the frost-free period occurs in the middle of the last decade of
April, its duration is 170 days (Malytska & Balabukh, 2020).
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Fig.1. The location of the Syra Pogonia peat bog massif

Data collection and management. A total of 141 relevés were analysed, made
on plots with an area of 25 m? during 2020—2022 according to the method of J. Braun-
Blanquet (Dierschke, 1994; Chytry & Otypkova, 2003). The study of the features of the
swamp vegetation was carried out on transects that reflect the variety of local conditions
of the complex. A total of three such transects have been laid. Relevés were made on
each of them, taking into account the continuous changes of the communities. The data
management was carried out using TURBOVEG 2.79 software (Hennekens, 2001), and
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its analysis — by JUICE 7.0.83 (Tichy, 2002). Vegetation units were obtained using the
method of two-factor indicator analysis of species (TWINSPAN), in particular accord-
ing to its modified algorithm (Role¢ek et al., 2009). The cut level for ,pseudospecies”
was 0.5; 15; 25 %. Diagnostic species of syntaxa were determined according to the
values of the phi-coefficient (Chytry et al., 2002). The confidence threshold for identi-
fying diagnostic species was more than 25 %. Statistical reliability of the coefficient was
determined by Fisher’s test at P < 0.001. In the phytocoenotic tables, a modified scale of
cover of species according to Braun—-Blanquet was used, classes of constancy of spe-
cies were determined according to the conventional scale (Dierschke, 1994).

The DCA-ordination (Hill & Gauch, 1980; Venables & Smith, 2011) was used to
identify the features of the ecological differentiation of clusters and to find out the eco-
logical optimums in relation to the leading factors of the environment — a basic statistical
analysis in the PAST 4.03 program using ecological scales (Ellenberg, 1992, 1996).

The names of species of vascular plants are indicated according to the electronic
database Plants of the World Online (2023), bryophytes — Prodromus of Sporen Plants
of Ukraine: Bryophytes (Virchenko & Nyporko, 2022).

RESULTS AND DISCUSSION

As a result of vegetation classification using the method of two-factor indicator
analysis, seven clusters were obtained. Based on these clusters, we identified 7 asso-
ciations. The vegetation classification scheme (7 associations, 6 alliances, 6 orders and
4 classes) is given below. We follow L. Mucina et al. (2016) for the names and authors
of higher syntaxa, the name of associations according by D. Dubyna et al. (2019):

Cl. PHRAGMITO-MAGNOCARICETEA Klika in Klika et Novak 1941
Ord. Phragmitetalia Koch 1926
All. Phragmition communis Koch 1926
Ass. Phragmitetum australis Savi¢ 1926

Cl. SCHEUCHZERIO PALUSTRIS-CARICETEA FUSCAE TX. 1937
Ord. Sphagno warnstorfii-Tomentypnetalia Lapshina 2010
All. Stygio-Caricion limosae Nordhagen 1943
Ass. Caricetum limosae Osvald 1923
Ass. Caricetum lasiocarpae Osvald 1923
Ord. Caricetalia fuscae Koch 1926
All. Sphagno-Caricion canescentis Passarge (1964) 1978
Ass. Caricetum rostratae Rubel 1912
Ord. Scheuchzerietalia palustris Nordhagen ex Tx. 1937
All. Scheuchzerion palustris Nordhagen ex Tx. 1937
Ass. Rhynchosporetum albae Allorge ex Koch 1926

Cl. OXYCOCCO-SPHAGNETEA Br.-Bl. et Tx. ex Westhoff, Dijk et Paschier 1946
Ord. Sphagnetalia medii Kastner et Flossner 1933
All. Sphagnion medii Kastner et Flossner 1933
Ass. Andromedo polifoliae-Sphagnetum magellanici Bogd.-Ginev 1928
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Cl. VACCINIO-PICEETEA Br.-Bl. in Br.-Bl. et al. 1939
Ord. Vaccinio uliginosi-Pinetalia sylvestris Passarge 1968
All. Vaccinio uliginosi-Pinion sylvestris Passarge 1968

Ass. Vaccinio uliginosi-Pinetum sylvestris Kleist 1929

Diagnostic species of associations obtained as a result of processing relevés using

the modified TWINSPAN algorithm are presented in the Table:

Synoptic table of associations of the Syra Pogonia massif

Associations 1 2 3 4 5 6 7
No. of relevés 18 21 26 9 19 24 24
No. of species 29 27 23 15 32 21 39
Dg. s. ass. Phragmitetum australis
Phragmites australis 80 - - - - - -
Utricularia intermedia 45 - - - - - -
Eriophorum polystachion 27 - - - - - -
Dg. s. ass. Caricetum limosae
Carex limosa - 70 - 18 - -
Scheuchzeria palustris - " 8 27 - -
Dg. s. ass. Rhynchosporetum albae
Rhynchospora alba | - | - | 55 | - - | - | -
Dg. s. ass. Caricetum rostratae
Carex rostrata - - - 87 - - -
Caltha palustris - - - 31 - - -
Dg. s. ass. Caricetum lasiocarpae
Carex lasiocarpa 10 - - - 69 - -
Naumburgia thyrsiflora - - - - 27 - -
Dg. s. ass. Andromedo polifoliae-Sphagnetum magellanici
Sphagnum medium | 4 | - | 3 | - | - | 38 | -
Dg. s. ass. Vaccinio uliginosi-Pinetum sylvestris
Pinus sylvestris - - 10 - - - 85
Betula pubescens - - 7 - 2 - 26

Note: the table shows the value of the phi-coefficient multiplied by 100; highly diagnostic species are high-
lighted in dark green, diagnostic species in light green

The communities of the Phragmitetum australis (see Table) association corre-
spond to the oligomesotrophic variant of high-herb reed bogs in terms of floristic com-
position and ecological conditions. Phragmites australis is the species that dominates
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the main (first) herb layer. According to biological and ecological parameters, it belongs
to aquatic long-rooted hemicryptophytes, hygrophytes, helophytes and heliosciophytes.
The lower one or two sublayers are formed by helophilic grasses and mosses, which
are also common in adjacent areas. Two rare species, Utricularia intermedia and Salix
myrtilloides, with national status Vulnerable (Chervona knyha Ukrainy. Roslynnyi svit,
2009), are presented in separate relevés. These phytocoenoses occur sporadically
within the peat bog massif. They are limited to the most low-lying flooded areas, up to
1 m deep and swampy shores of reservoirs and are characteristic of the first stage of
overgrowth of reservoirs. The projective cover of the herb layer varies from 20 to 80 %,
that of mosses — from 15 to 95 %.

The dominant herb layer of the Caricetum limosae association is Carex limosa.
Other components of the herb layer include: Rhynchospora alba, Comarum palustre,
Eriophorum angustifolium, Menyanthes trifoliata. Sphagnum fallax is present in the de-
veloped moss layer. Among the rare species listed in the Red Book Data of Ukraine
(2009), Scheuchzeria palustris (Vulnerable) was found. Within the peat bog massif,
the mentioned communities occur sporadically on small areas in overmoistened ecoto-
pes, the projective cover of the herb layer is 95%, and the moss layer varies between
50-90 %.

Rhynchospora alba forms the Rhynchosporetum albae association with an admix-
ture of other oligomesotrophic helophytes. Scheuchzeria palustris belongs to rare spe-
cies with a national level of protection. The specified phytocoenoses occur quite often
on flat areas of the meso-relief, bordering grass-moss areas of the class Oxycocco-
Sphagnetea. The projective cover of the herb layer varies from 35 to 85 %, that of
mosses — from 35 to 90 %.

The dominant herbaceous association of Caricetum rostratae is Carex rostrata.
Other components of the association include: Caltha palustris, Menyanthes trifoliata,
Lysimachia thyrsiflora, Drosera rotundifolia. A relatively dense moss layer of communi-
ties is formed by species of the genus Sphagnum: S. divinum, S. fallax, and S. subse-
cundum. Within the peat bog massif, the mentioned communities occur sporadically
in small watered areas with silty-sandy and silty-peat bottom deposits, in particular, in
closed and low-flow reservoirs with a water layer of 0.5-0.6 m. Scheuchzeria palustris
is also noted in the floristic composition of phytocenoses. The cover of the shrub layer
is on average 80 %, that of mosses — 70 %.

In addition to the dominant Carex lasiocarpa, the floristic complex of the Caricetum
lasiocarpae association is formed by Lysimachia thyrsiflora, Peucedanum palustre,
Lysimachia vulgaris, Eriophorum angustifolium, and Agrostis canina. Among the rare
species found were Drosera intermedia, a perennial insectivorous plant with conserva-
tion status — Vulnerable, and Scheuchzeria palustris. The moss layer is dominated by
Sphagnum fallax. Within the peat bog massif, these groups occur quite often. The cover
of the shrub layer is from 10 to 95 %, that of mosses — from 25 to 95 %.

Communities of the Andromedo polifoliae-Sphagnetum magellanici association are
characterized by forms of micro- and nanorelief and a relatively complex vertical struc-
ture. The shrub-herb layer is formed by Andromeda polifolia, Eriophorum vaginatum,
Vaccinium oxycoccos, Carex nigra, Calla palustris, Menyanthes trifoliata, and Drosera
rotundifolia. The sparse understory of trees is concentrated on the elevations of the
microrelief, represented mainly by juvenile plants Betula pendula and Pinus sylves-
tris. The dense moss layer is dominated by Sphagnum medium, Sphagnum subse-
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cundum, Sphagnum fallax, and Polytrichum strictum. The identified rare species of the
national protection level include: Scheuchzeria palustris and Carex chordorrhiza. Within
the boundaries of the marsh massif, these phytocenoses occur frequently and cover
large areas. The cover of the herb layer varies from 50 to 95 %, that of moss — from 35
to 98 %.

Communities of the Vaccinio uliginosi-Pinetum sylvestris association are repre-
sented by developed tree and shrub layers. The tree layer is dominated by Pinus sylves-
tris with an admixture of Betula pendula. The components of the shrub layer are as follows:
Frangula alnus, Rhododendron tomentosum, Sorbus aucuparia, and Rubus fruticosus.
The herb layer is formed by Pteridium aquilinum, Molinia caerulea, Lysimachia vulgaris,
etc. The moss layer contains typical forest and swamp species, such as Polytrichum
commune, Sphagnum palustre, Dicranum polysetum, and Pleurozium schreberi. The
specified phytocenoses are concentrated along the perimeter of the peat bog massif
and represent the final stage of successional changes in the bog genetic series.

The species composition of plants reflects the conditions of water supply, che-
mical composition, and changes in the water level, so it is advisable to use different
approaches for the classification of vegetation, taking into account the peculiarities of
the research region.

The vegetation of the Polissia peat bogs mainly belongs to the classes Oxycocco-
Sphagnetea and Scheuchzerio palustris-Caricetea fuscae. However, plant communities
of different classes in the same territory usually border due to the peculiarities of the
microrelief, which makes their identification much more difficult. As a result of the analy-
sis of the relevés (Fig. 2), 7 clusters were combined into two groups: one formed by as-
sociations 1-3, confined to watered localities, and the other by associations 4-7, among
which 5 and 6 are meso- and oligotrophic communities of wet ecotopes, from which the
association of overmoistened areas 4 is separated. Association 7 is a transitional stage
from swamp to forest.

According to the results of the ecological ordination of the selected groups, it is
quite difficult to separate a single factor that determines their distribution along the main
abiotic gradients on the territory of the peat-bog massif (Fig. 3).

Fig. 2. Hierarchical cluster analysis of phytosociological relevés: 1 — association Phragmitetum australis; 2 —
association Caricetum rostratae; 3 — association Caricetum lasiocarpae; 4 — association Caricetum
limosae; 5 — association Rhynchosporetum albae; 6 — association Andromedo polifoliae-Sphagnetum
magellanici; 7 — association Vaccinio uliginosi-Pinetum sylvestris
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Fig. 3. The DCA-ordination results of plant communities of the Syra Pogonia massif. Hd — moisture; Rc — soil
reaction; N — nutrients; T — temperature; K — continentality; Lc — light

This is probably due to the eurytopy of the coenoses, their ecological affinity, as
well as a significant overlap of ecological amplitudes. Therefore, it can be concluded
that the distribution of syntaxa in space is influenced by a complex of interconnected
environmental factors.

The common feature of all associations spread on the territory of the peat bog mas-
sif is their more significant dependence on changes in moisture than being confined to
certain conditions of moisture. The Andromedo polifoliae-Sphagnetum magellanici as-
sociation is the most sensitive to changes in moisture conditions.

CONCLUSIONS

In this study, 141 phytocenotic relevés were analysed, and 79 species were found
that form the vegetation cover of the peat bog complex, of which 65 are vascular and
14 are bryophytes. We identified 7 associations belonging to 6 alliances, 6 orders, and
4 classes and presented a vegetation classification scheme. As a result of the cluster
analysis of 7 associations, a significant difference was established between the groups
of watered and wet habitats.

It was found that the differentiation of the vegetation cover on the territory of the
peat-swamp massif of Syra Pogonia mainly depends on moistening, however, a com-
plex combination of factors (the content of nutrients in the substrate, the reaction of the
soil, illumination, and continentality) as well as the mode of use of phytocenoses are of
great importance.
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BOJNNIOTAHA POCNIMHHICTb MACUBY CUPA MNMOIOHA
PIBHEHCbKOIO MPUPOAHOIO 3AMNOBIOHUKA (MONICCA, YKPAIHA):
EKONOr4YHA XAPAKTEPUCTUKA

Mapisi Ockoeeub'?, IpuHa Pabuk', OnexkcaHOp Ky3spin®, leaH JaHunuk'
" IHemumym ekonoeil Kapnam HAH YkpaiHu

syn. KosenbHuupka, 4, Jlbeie 79026, YkpaiHa

2 PigHeHcbKuUl NpupodHUll 3arnoioHUK

ypoyuwe Aybku 1, c. Yydenb, CapHeHcbKul p-H, PieHeHCbka 061. 34542, YkpaiHa

3 NepxasHuli npupodosHasyuli myseli HAH YkpaiHu
8yn. TeamparnbHa, 18, Jlbsie 79000, YkpaiHa

O6rpyHTyBaHHA. bonoTta € camogocTaTHIMK eKocncTeMamu, y Skux popmyoTbes
YHiKarnbHi MiKpOKMiMaTU4Hi yMOBMU, LLIO 3yMOBITHOE iCHYBaHHSA 3HAYHOTO PI3BHOMAHITTS LiH-
HUX POCIIMHHMX YrpynoBaHb. Taki yrpynoBaHHS MOXYTb 3HUKHYTW BHACMIAOK iHTEHCUB-
HOI roCnofapcbKOl QiSNbHOCTI Ha Mpunernux TepuTopiax. bpak ans okpemux cvHTak-
COHiB AOCTOBIPHOI iHbOopMaLii MPo IXHE NOWMPEHHS B YKpaiHi 3yMOBMOE HEOOXiAHICTb
AeTanbHO JocnigXyBaTn 60NOTAHY POCINHHICTb, 0COBNMBO Ha TEPUTOPISAX NPUPOLHO-
3anoBigHux o0’exTiB. ToMy MeTO poboTH Byno knacudikyBaT yrpynoBaHHst 60NoTAHOI
pocnuHHocTi MacuBy Cupa NoroHst PiBHEHCHLKOrO NPUPOLHOro 3anoBigHWKA | BUSIBUTY
0COBnMMBOCTI IXHbOT CUHTAKCOHOMIYHOI Ta eKOMOrivYHOI AndepeHLiauii 4ns noganbLIoro
nnaHyBaHHS 3ax0fiB NPMPOAOOXOPOHHOTO MEHEMXKMEHTY.

Matepianu Ta meTogu. BuByeHHs ocobnuBocTeln pocnmMHHOCTI 6onoTa 3aicHIo-
Banu Ha MOCTIMHUX TpaHceKTax, siKi BigoOpaXkatoTb PiI3BHOMAHITHICTb JTOKaINbHUX YMOB
CKnagHoro komnnekcy. 3aranom npoaHanisoBaHo 141 reo6oTaHiYHUI ONUC, BUKOHAHWIA
3a MeTtoaukol bpayH—bnaHke. Matepian aHanisyBanu 3a LONOMOrOK MporpamMHoro
3abe3nedyeHHa TURBOVEG i JUICE. ®iToLeHOHM BUAINANmM 3a SJONOMOro MeToay ABO-
dakTopHOoro iHgukatopHoro aHanizy sugis (TWINSPAN). HdiarHOCTUYHI BUAM CUHTaK-
COHIB BM3Ha4anu BignoBigHO 40 3Ha4yeHb koedilieHTa BipHOCTI phi, nopir BipHOCTI Ans
AKMxX ctaHoBMB > 25 %. [locToBipHICTb KoediuieHTa BUu3Havanu 3a kputepiem diwepa 3a
P < 0,001. LLo6 BusiBuTM 0coGNMBOCTI ekonoriyHoi avdepeHuiauii yrpynoBaHb, BUKO-
puctaHo metog DCA-opanHauii.

Pe3ynbTaTu. MpoaHanizaoBaHO POCMMHHICTL TopdoBo-00noTHOro macusy Cupa
MoroHst PiBHEHCLKOrO NpMpoAHOro 3anosigHuka. BctaHoBneHo 7 acouiauin, siki Hane-
XaTb Ao 6 cotosiB, 6 nopsgkie i 4 knacie, Ta cknageHo NPoapoOMYC POCIAMHHOCTI.
MpoBigHMK hakTopamun TeputopianbHOT AudepeHuialii yrpynoBaHb € BOMOTCTb
i TPOHICTb MicLe3pocTaHb. HanbinbLue BnaoBe pisHOMaHITTS npuTamMmaHHe Me3oTpod-
HUM AinsiHKaMm, nokanitTeTu pigkicHUX BUAIB i yrpyrnoBaHb BUSABNEHO B PI3HMX €KOMOoriy-
HUX ymoBax. Bugosuii cknag 7 acouiadin Hanivye 79 BuAiB pocrnvH, i3 HUX 65 cyamHHUX
i 14 moxonogibHux. Y pesynsrati MeTtogamu iTocoLioNoriYHOro aHanisy BCTaAHOBMEHO,
LLIO PO3MOoAiN yrpynoBaHb Y rinepnpocTopi abioTnyHMX dakTopis BiabyBaeTbCs B yMOBax
IXHBOI KOMMMEKCHOI Aji. BogHouyac ans oKpemMmux CUHTAKCOHIB BUpIlLAnibHE 3HAYEHHS
MalTb 3MiHK pexnmy BonorocTi (Andromedo polifoliae-Sphagnetum magellanici).
Pesynbratu (iToiHOMKaLIMHOIO aHanisy 3acBiguunu, WO acouiauii, ieHTugikoBaHi Ha
TepuTopil 6onoTHoro komnnekcy Cupa lNMoroHs, 3a ymMoBamMun KMCIOTHOCTI cepeaoBuLla
€ auMaominbHMMK, a 3a BUMOramu 40 BMICTY MNOXUBHUX PEYOBUH — ONIrOTPOOHUMN.
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BucHOBKW. Y pesynbraTti aHanisy itoueHonoriYHmnx onucis BUABMNEHO 7 acolia-
Lin, aki Hanexatb 40 6 coto3iB, 6 nopsakiB | 4 knaciB. Ha ocHoBI pesynbratiB 06pobku
MacuBy aHUX CKNagaeHo KnacudikauiiHy cxemy poCiMHHOCTI. BHacnigok knactepHoro
aHanisy 7-mu acoujaLii BCTAHOBINEHO CYTTEBY Pi3HULIKD MiX yrpyrnoBaHHsaMu obBogHe-
HUX | BOMOMMX MiCcLe3p0oCTaHb. YCTaHOBMEHO, WO AndepeHuiaLis poCiIMHHOIO NoKpuBY
Ha TepuTopii TopcoBo-00noTHOrOo Macuey Cupa [1oroHs ronoBHO 3aneXxuTb Bif 3MiH
PEXMMY 3BOSIOXKEHHS.

Knroyoei cnoea: TopdoBe ©OOMOTO, POCIUHHUA  MOKPUB, CUHTAKCOHOMIS,
opAvHauis, ekonorivHi dhakTopu, YkpaiHcbke [Noriccs
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SUPPLEMENT 1
Header data of the authors’ relevés
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' ' . Water Cover tree Height Cover Height Cover Height Cover
Relevé Latitude Lontitude Altitude evel i Iayi/r (c), trees layer, shrut[)’ layer, schrub layer, herbolayer, herbs layer, moss0 layer,

o M % M %o M %
1 2 3 4 ) 6 7 8 9 10 11 12
1 51.498872 27.286964 156 0 93 1.05 7
2 51.499182 27.290730 154 0.5 42 0.62 92
3 51.498795 27.291420 154 0.2 94 1.55 35
4 51.498897 27.293362 154 0.15 72 0.31 45
5 51.499026 27.295440 153 0.1 50 0.33 90
6 51.499110 27.296880 153 0.15 35 1.0 87
7 51.499024 27.297162 153 1.2 15 0 60
8 51.498855 27.298114 154 0.3 80 0.31 30
9 51.499020 27.300307 154 0.2 55 0.27 70
10 51.499107 27.301668 154 0.15 25 0.22 85
1 51.499062 27.303238 153 0.15 30 0.25 0
12 51.498887 27.304583 154 0,15 1 2 45 0.48 75
13 51.498732 27.306263 154 0.1 40 0.42 75
14 51.498505 27.307766 154 0.1 35 0.23 85
15 51.498208 27.309188 155 0.05 1 2 75 0.41 50
16 51.497813 27.310745 158 0 15 5) 77 0.47 65
17 51.530118 27.211110 150 0 3 2 50 0.46 90
18 51.531030 27.211472 150 0 35 0.39 90
19 51.531567 27.212203 150 0 3 2 45 0.32 87
20 51.532415 27.212857 150 0 3 2 55 0.2 85
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Continued of the Supplement 1

1 2 3 4 ) 6 10 11 12
21 51.533088 27.214006 150 0 15 55 0.31 85
22 51.533980 27.214580 149 0.05 0 0.22 80
23 51.534604 27.214979 148 0.05 60 0.35 75
24 51.535465 27.215000 148 0.05 67 0.3 80
25 51.536017 27.215020 148 0.05 75 0.67 55
26 51.536812 27.214500 148 0.05 73 0.34 27
27 51.537587 27.215355 148 0.1 65 0.31 5
28 51.5638275 27.216186 148 0,1 35 0.27 1
29 51.539518 27.216980 148 0.15 60 0.2 0
30 51.540074 27.217880 148 65 0.69 7
31 51.519835 27.189315 151 2 70 0.31 35
32 51.519342 27.190442 149 0.05 42 0.22 85
33 51.519157 27.191953 149 0.1 1 35 0.25 72
34 51.518927 27.193342 150 0.05 55 0.35 85
35 51.518653 27.194833 151 0.05 65 0.32 77
36 51.518407 27.196277 150 0.1 42 0.22 85
37 51.518223 27.197730 150 0.1 45 0.3 60
38 51.517978 27.199172 150 0 42 0.23 85
39 51.517942 27.200725 150 0 42 0.29 85
40 51.518005 27.202070 151 0 52 0.22 80
41 51.517492 27.203152 151 0.1 35 0.22 85
42 51.517664 27.204527 152 0.2 42 0.25 96
43 51.517828 27.206043 151 0.3 62 0.49 20
44 51.517670 27.207430 151 0.25 55 0.39 82
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Continued of the Supplement 1

1 2 3 4 5 6 7 8 9 10 11 12
45 51.517550 27.208858 151 0.3 55 0.25 85
46 51.516473 27.210273 151 0.5 72 0.90 60
47 51.517283 27.211713 151 0.7 75 1.12 0

48 51.498872 27.286964 156 0 95 1.44 90
49 51.499182 27.290730 154 0.4 90 0.5 95
50 51.498795 27.291420 154 0.3 90 15 95
51 51.498897 27.293362 154 0.2 85 0.4 95
52 51.499026 27.295440 153 0.05 85 0.4 98
53 51.499110 27.296880 153 0.1 90 0.5 75
54 51.499024 27.297162 153 1 85 0.4 95
55 51.498855 27.298114 154 0.2 85 0.35 95
56 51.499020 27.300307 154 0.1 90 0.34 95
57 51.499107 27.301668 154 0.2 90 0.58 95
58 51.499062 27.303238 153 0.2 90 0.48 85
59 51.498887 27.304583 154 0,2 1 2 95 0.51 85
60 51.498732 27.306263 154 0.1 95 0.58 85
61 51.498505 27.307766 154 0.1 95 0.6 20
62 51.498208 27.309188 155 0.1 2 3 80 0.55 90
63 51.497813 27.310745 158 0 60 10 10 16 80 0.7 50
64 51.530118 27.211110 150 0 80 0.4 95
65 51.531030 27.211472 150 0 80 0.4 95
66 51.531567 27.212203 150 0 3 2 80 0.4 95
67 51.532415 27.212857 150 0 80 0.5 95
68 51.533088 27.214006 150 0 12 3 90 0.4 95
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Continued of the Supplement 1

1 2 3 4 5 6 7 10 11 12
69 51.533980 27.214580 149 0.05 2 2 90 0.32 95
70 51.534604 27.214979 148 0.05 3 3 90 0.41 95
71 51.535465 27.215000 148 0.05 2 3 90 0.4 95
72 51.536017 27.215020 148 0.05 80 0.5 95
73 51.536812 27.214500 148 0.05 2 2 80 0.45 90
74 51.537587 27.215355 148 0.05 90 0.65 70
75 51.5638275 27.216186 148 0.05 95 0.6 30
76 51.539518 27.216980 148 0.15 50 0.35 0
7 51.540074 27.217880 148 0 80 0.45 10
78 51.519835 27.189315 151 0 2 2 80 0.4 90
79 51.519342 27.190442 149 0.1 80 0.36 98
80 51.519157 27.191953 149 0.1 80 0.42 95
81 51.518927 27.193342 150 0.05 85 0.45 95
82 51.518653 27.194833 151 0 2 2 70 0.45 80
83 51.518407 27.196277 150 0.05 85 0.35 95
84 51.518223 27.197730 150 0.05 90 0.4 95
85 51.517978 27.199172 150 0 80 0.38 95
86 51.517942 27.200725 150 0 80 0.4 95
87 51.518005 27.202070 151 0 85 0.35 95
88 51.517492 27.203152 151 0.1 85 0.4 95
89 51.517664 27.204527 152 0.2 80 0.39 95
90 51.517828 27.206043 151 0.2 85 0.42 95
91 51.517670 27.207430 151 0.2 85 0.45 95
92 51.517550 27.208858 151 0.4 85 0.43 95
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Continued of the Supplement 1

1 2 3 4 5 6 7 8 9 10 11 12
93 51.516473 27.210273 151 0.5 95 1.75 70
94 51.517283 27.211713 151 0.6 95 1.75 85
95 51.498872 27.286964 156 0 87.5 1.05 90
96 51.499182 27.290730 154 0.3 825 1.55 90
97 51.498795 27.291420 154 0.3 87.5 0.32 95
98 51.498897 27.293362 154 0.3 72.5 0.32 95
99 51.499026 27.295440 153 0.1 72.5 0.29 98
100  51.499110 27.296880 153 0.1 90 0.31 80
101 51.499024 27.297162 153 1 75 0.32 95
102 51.498855 27.298114 154 0.15 67.5 0.28 98
103 51.499020 27.300307 154 0.1 775 0.32 95
104  51.499107 27.301668 154 0.2 72.5 0.42 95
105  51.499062 27.303238 153 0.15 775 0.36 95
106 51.498887 27.304583 154 0,2 1 2 75 0.38 90
107 51.498732 27.306263 154 0.1 6 1.8 87.5 0.41 95
108 51.498505 27.307766 154 0.1 6 1.8 85 0.42 95
109  51.498208 27.309188 155 0.1 25 2.7 75 0.39 90
110  51.497813 27.310745 158 0 65.5 115 75 1.25 65 0.49 55
111 51.530118 27.211110 150 0 75 3 82.5 0.34 80
112 51.531030 27.211472 150 0 3 3 80 0.29 95
113 51.531567 27.212203 150 0 75 0.32 95
114  51.532415 27.212857 150 0 37.5 5 775 0.32 95
115  51.533088 27.214006 150 0 5 5 87.5 0.31 90
116 51.533980 27.214580 149 0.1 5 5 87.5 0.23 95
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End of the Supplement 1

1 2 3 4 5 6 7 10 11 12
117 51.534604 27.214979 148 0.1 45 4 87.5 0.33 90
118 51.535465 27.215000 148 0.1 5 87.5 0.31 95
119 51536017 27.215020 148 0.05 70 0.61 98
120  51.536812 27.214500 148 0.05 15 25 75 0.48 95
121 51.537587 27.215355 148 0.05 87.5 0.61 80
122 51538275 27.216186 148 0.05 87.5 0.47 20
123 51.539518 27.216980 148 0.1 275 0.25 5
124  51.540074 27.217880 148 0 77.5 0.55 25
125  51.519835 27.189315 151 0 75 4 77.5 0.35 90
126 51.519342 27.190442 149 0.15 75 0.33 98
127 51.519157 27.191953 149 0.1 82.5 0.31 90
128  51.518927 27.193342 150 0.05 87.5 0.3 95
129  51.518653 27.194833 151 0 82.5 0.32 95
130  51.518407 27.196277 150 0.05 87.5 0.27 95
131 51.518223 27.197730 150 0.05 825 0.32 95
132 51.517978 27.199172 150 0 82.5 0.31 98
133 51.517942 27.200725 150 0 87.5 0.29 95
134  51.518005 27.202070 151 0 15 2.5 85 0.25 98
135  51.517492 27.203152 151 0.1 85 0.29 95
136 51.517664 27.204527 152 0.2 82.5 0.27 98
137 51.517828 27.206043 151 0.2 72.5 0.3 98
138 51.517670 27.207430 151 0.2 82.5 0.31 98
139 51.517550 27.208858 151 0.3 85 0.29 95
140  51.516473 27.210273 151 0.4 97.5 1.12 80
141 51.517283 27.211713 151 0.5 85 11 85
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Vegetation table of the authors’ relevés

SUPPLEMENT 2

Andromedo polifoliae-

_ Assotiations '0;{ Vgccinio uliginos[— Sphagnetum quicetum Caricetum  Rhynchosporetum Cgricetum Phragmitefum
Species ®  Pinetum sylvestris L lasiocarpae  rostratae albae limosae australis
magellanici

1 2 3 4 5) 6 7 8 9
Phragmites australis @] |wcommmmmes |commme | T O S (resm— ..1453451111441134
Utricularia intermedia ~ [B] e, i O o (SSSSESuu— AL
Pinus sylvestris [1] #1341 ([T Cfmmmlralfen | oo (173 S U +o
Pinus sylvestris [8] A++#irt++ A+t L LI Uz v EN U I 0 S Gl oo +ot
Rubus fruticosus [4] o Dol |wosmmemmmme oo |awme |oomosccmmee |oommoeesm | s
Potentilla erecta 6] ... Tl oo foosmcme o |esccccssse oo o L
Rumex acetosella [6] - lonhememl]  |osoooecmsme | coscod P S (WO Poso—
Betula pubescens [ e N S e Pt s
Sphagnum medium 1) [— Foo1..1111343554445 L 3.1 ot Toeeerere 333.3+...... H— Bhreerr 5..3.13.1....
Carex lasiocarpa [6] .- 1131513343341 .........
Persicaria hydropiper — [6] e O P oo (S—
Thelypteris palustris [B] v e I P P
Lysimachia thyrsiflora  [6] - ... A4, -
Carex rostrata [B] i ABHATHE e e
Vaccinium uliginosum — [5] 1 e P ) oss T OO
Scheuchzeria palustris = [6] v 1..3...3....4 1330 31.155 MANMA3...3.3 L 153..3434.1. ... 111
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Erechtites hieracifolia
Peucedanum palustre
Salix myrtilloides
Sphagnum rubellum
Sphagnum palustre
Drosera intermedia
Salix aurita
Sphagnum cuspidatum
Polytrichum commune
Lysimachia vulgaris
Carex chordorrhiza
Agrostis canina
Carex canescens
Juncus effusus
Warnstorfia fluitans
Menyanthes trifoliata
Salix cinerea
Sphagnum fuscum
Pinus sylvestris
Populus tremula
Carex nigra

Sphagnum fallax
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Sphagnum centrale
Polytrichum strictum
Betula pendula
Sorbus aucuparia
Molinia caerulea

Pleurozium schreberi

Calamagrostis
canescens

Frangula alnus
Comarum palustre

Aulacomnium palustre

Rhododendron
tomentosum

Betula pubescens

Sphagnum
subsecundum

Betula pubescens
Calla palustris

Sphagnum
angustifolium

Andromeda polifolia

Drosera rotundifolia

Eriophorum vaginatum
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Other species: Caltha palustris [6] 100: 1; Dryopteris carthusiana [6] 140: r; Juncus articulatus [6] 76: r; Betula pendula [7] 85: +; Dactylorhiza incarnata [6]
19: +; Juncus tenuis [6] 124: +; Calamagrostis epigeios [6] 77: 1; Sieglingia decumbens [6] 63: 1; Polygonum minus [6] 77: 1; Calluna vulgaris
[5] 63: 1; Nardus stricta [6] 63: 1; Pteridium aquilinum [6] 63: 1; Vaccinium vitis-idaea [8] 63: +; Cladonia pyxidata [9] 25: 1; Epilobium palustre
[6] 5: 1; Viola palustris [6] 75: +; Agrostis stolonifera [6] 1: +
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