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Introduction. The assessment of the importance of individual areas for the conser-
vation of European biodiversity relies on various criteria, one of which is the presence of
threatened species of European significance. Recent botanical surveys have confirmed
the proliferation of rare plants within the Divychky Emerald Network Area. Our research
aims to conduct a phytosociological analysis and assess the ecological conditions of
habitats hosting rare species in the Divychky Emerald Network Area (DENA) under
protection at both national and international levels.

Materials and Methods. We conducted a survey of the area and compiled lists of
species, identifying those that are rare and protected at the European level. We visually
assessed the vitality of populations and utilized synphytoindication method to characte-
rize ecological aspects of habitats.

Results. We compiled a list of species found within the Divychky Emerald network
area, which includes those listed in both the European Red List and the Red Data Book
of Ukraine. Phytoindicative assessment helped determine the range of individual envi-
ronmental factors affecting these species.

Discussion. The Divychky Emerald Network Area is home to endangered species
of significant importance within Europe. In particular, there are habitats of nine species
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under protection of the Bern Convention, and two species included in the European
Red List. We have compiled a list of species with protected status and assigned them
to six vegetation classes in the plant community. The largest number of plants have
been assigned to three vegetation classes. Our studies demonstrate how the types
of reproduction affect the distribution and number of species — species with vegeta-
tive reproduction had the largest populations. The most vulnerable species populations
were described, and information on the distribution and habitat of these species was
provided.

Conclusion. We have gathered new chorological and phytocoenotic data concer-
ning the growth of protected plant species within the studied area of the Divychky Emerald
Network Area. Species protected at the European level, along with their populations
facing varying levels of extinction threat, have been identified and thoroughly studied.

Keywords: Middle-Dnipro, Bern Convention, European Red List, Red Data Book
of Ukraine.

INTRODUCTION

The significance of individual areas for the conservation of European biodiver-
sity is assessed by numerous criteria, including the presence of threatened species of
European importance (United Nations, 1991; Bakker, 2005; Bennett & W. C. U., 2004;
Banskota, 2014; Shvaiko & Manyuk, 2017; Tymochko, 2022).

The earliest botanical surveys of the rare species in the studied area were started in
1920-1930 (Kleopov & Dubovyk, 1926; Bachurina, 1939). Botanical surveys of the mod-
ern period confirmed the occurrence of rare plants including Cephalanthera rubra (L.)
Rich., Dactylorhiza incarnata (L.) So6, Epipactis palustris (L.) Crantz, Iris sibirica L., Lilium
martagon L., Neottia ovata (L.) Hartm., Pulsatilla patens (L.) Mill., Pulsatilla pratensis (L.)
Mill., Stipa borysthenica Klok. ex Prok. (Vasyliuk et al., 2019). We provided data about
the habitat of rare plants in the Divychky Emerald Network Area earlier (Goncharenko
et al., 2022; Solomakha et al., 2021; Shevchyk & Solomakha, 2021).

MATERIALS AND METHODS

During 2020-2021, a phytosociological survey was performed in Divychky Emerald
Network Area UA0000337 (DENA) (total area of 19036.5 hectares). It comprises
168 geobotanical descriptions. The projective cover of species was recorded according
to the scale of J. Braun-Blanquet (1964) (Appendices A, B, C, D).

DENA is located in the forest-steppe zone within the central part of Ukraine
(see Figure). The climate of this territory is subcontinental. The annual rainfall is about
550 mm, the average monthly temperature in January is -6 °C, and the average monthly
temperature in July is +19 °C (Comprehensive Atlas of Ukraine, 2005). The surface of
the studied territory is composed of ancient and modern alluvial deposits. Redeposited
sandbars are located in depressions of Holocene deposits of organogenic origin (silt,
sapropel, peat) (Popov et al., 1968).

The main elevations are in the range of 88—95 m above sea level (the highest point
126 m above sea level). The ground cover is dominated by hydromorphic soils of diffe-
rent gleying degrees, mainly meadow-swamp and peat-swamp, and on the elevations
of the ground cover — by podzolic sandy soils. Plots of open weakly fixed sands are
quite common (Veklych, 2005).
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The Divychky Emerald Network Area UA0000337 (Central Ukraine)

The nomenclature of species follows the World Flora Online (WFO) (https://wfo-
plantlist.org). The GPS coordinates were used to record the locations and areas of all
populations.

Additionally, the population size, the area, and the ratio of individuals at pre-repro-
ductive and reproductive ages were determined. For the ecological characteristics of
the habitats in which threatened species were found, an assessment was performed
using the method of phytoindication. The method is based on a weighted average of
ecological scales, taking into account the values of projective coverage of species
(Ellenberg et al., 1991; Didukh & Pliuta, 1994; Goncharenko, 2017). The ecological
scales of Ya. Didukh developed for the Ukrainian flora was taken as a basis (Didukh,
2011). Indicators of soil humidity (Hd), acidity (Rc), nitrogen (Nt), light availability (Lc),
as well as thermal regime (Tm) and continentality (Kn) have been calculated.

RESULTS AND DISCUSSION

List of protected species and size of populations. The list of protected species
and their characteristics is presented in Table 1. The location of populations of identified
species is shown on a map available online at www.tinyurl.com/bdfa94am. Relevés with
identified protected species are presented in Appendices A, B, C, and D.

The most abundant species include Aldrovanda vesiculosa, Jurinea cyanoides,
Salvinia natans, and Tragopogon ucrainicus, with recorded findings ranging from 11 to
15 occurrences. The indicators reflecting both the number of individuals and the size of
populations show correlation with occurrence indicators. The wide distribution of these
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species is explained by the presence of a large number of habitats favorable for these
species in the study area, as well as by the satisfactory recovery of populations. The
status and abundance of these populations has not changed since previous years of our
observations (Solomakha, 2021). Other species Pulsatilla patens, Ostericum palustre, Iris
aphylla subsp. hungarica, and Senecio borysthenicus have lower indices of occurrence
and abundance. In the studied populations of the rare species Thesium ebracteatum no
seed renewal was observed, at the same time vegetative growth processes were maintai-
ned. Liparis loeselii plants are typically found within herbaceous communities that, amidst
frequent fluctuations in water levels, become densely populated with woody vegetation.

Table 1. List of species included in the European Red List, and the Red Data Book of
Ukraine found in DENA

Approximate
Class of vegetation population
size

Protection Number

SPEEES status of findings

Lemnetea O. de Bolos et

Aldrovanda vesiculosa A1; R6; RDB 15 >500000
Masclans 1955
Quercetea robori-petracae
Pulsatilla patens A1;R6;RDB 5  Dr-BletTx exOberd 1957, 4,
Trifolio-Geranietea sanguinei
T. Muller 1962
Ostericum palustre A1; R6 8 Q/Igo?fl;)lo—Arrhenatheretea 125 =300
Iris aphylla subsp. Quercetea robori-petraeae;
; R6 5 e . o 2300
hungarica Trifolio-Geranietea sanguinei

Koelerio-Corynephoretea
canescentis Klika in Klika et

Jurinea cyanoides A1; R6 15 Novak 1941; Pyrolo-Pinetea >5000
sylvestris Korneck 1974;
Trifolio-Geranietea sanguinei

Phragmito-Magnocaricetea

Liparis loeselii A1; R6; RDB 2 Klika in Klika et Novak 1941 2200

Salvinia natans A1; RDB 15 Lemnetea =>1000000

Senecio borysthenicus ERL 4 Koelerlo—Cp IR =500
canescentis

Thesium ebracteatum A1; R6 2 Trifolio-Geranietea sanguinei 2200

Tragopogon ucrainicus ERL 11 Koelerlo—Cp IR 25000
canescentis

Trapa natans A1: RDB p | PEERIREEeTEE NI 210000

Klika et Novak 1941

Note: ERL - the European Red List of Globally Threatened Animals and Plants; A1 — Appendix | of the
Convention on the Conservation of European Wildlife and Natural Habitats; R6 — Resolution No 6 of
the Bern Convention; RDB — The Red Data Book of Ukraine

Ecological characteristics. Average values and standard deviations of phytoindi-
cators are provided in Table 2. The standard deviation can be considered as an indica-
tor of the range of the ecological amplitude of the species by a definite ecological factor.
Meanwhile, the mean value indicates the optimum condition.
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Table 2. Mean value and standard deviation (upper and lower rows) of ecological
characteristics of the studied species

Species Hd Rc Nt Lc Tm Kn
(RO S IETos %1§2286 610.8523 557.8714 622. '1693 6431508 411. é3015
BN 3.15.'5333 51?&)000 32?5627 633.6363 505.5'383 41?6000
OB [P/ o | aen | Bel | R | e | o

37.50 57.00 36.50 60.75 56.25 44.25
2.08 2.00 2.38 3.77 0.50 2.22

27.50 51.40 25.10 69.50 59.50 50.00
4.25 5.27 4.79 4.06 2.88 2.49

72.50 59.50 46.00 63.75 53.50 39.50
3.70 3.42 5.48 0.96 0.58 2.08

88.75 58.00 59.75 65.25 64.50 43.25
5.32 1.41 4.92 2.75 7.55 2.50

36.00 45.00 30.00 64.50 54.00 46.50
9.90 5.66 1.41 7.78 8.49 3.54

31.04 48.50 28.04 66.20 56.55 50.11
0.25 2.83 0.87 1.41 0.40 1.41

2543 48.71 25.71 74.29 61.57 49.29
0.79 5.02 3.86 1.38 2.23 3.64

Enviromental variables: Hd —humidity; Rc — soil acidity; Nt — nitrogen; Lc — light regime; Tm — temperature
value; Kn — continentality

Iris aphylla subsp. hungarica
Jurinea cyanoides

Liparis loeselii

Salvinia natans

Senecio borysthenicus
Thesium ebracteatum

Tragopogon ucrainicus

The species exhibit the widest range of amplitudes in relation to humidity (Hd) and
nitrogen (Nt). Considering the edaphic factors of acidity (Rc), and light regime (Lc) the
optimum values of most threatened species do not differ much. The vast majority of
sozophyte species give preference to neutral soils, there are no notable differences in
the climatic indicators of the thermal regime (Tm), and continentality (Kn). Terrestrial
species generally exhibit a greater ecological amplitude. Conversely, psammophytic
species, such as Tragopogon ucrainicus and Thesium ebracteatum, are characterized
by narrow amplitudes across most factors.

Phytosociological and population characteristics of threatened species.
Aldrovanda vesiculosa is a Holarctic species, with small areas of distribution in subtropi-
cal and tropical latitudes (Didukh, 2009). According to the literature, the species occurred
on the outskirts of Stare village (Kleopov & Dubovyk, 1926; Shevchyk & Solomakha,
2021), but is no longer present there. In 2021, we discovered a new locality on the
southwestern outskirts of Kovalyn village. The species tends to grow in stagnant and
slow-flowing waters. In groups it mainly occurs as a dominant or co-dominant with a pro-
jective coverage of 60—100 %. The coexisting species include Wolffia arrhiza, Salvinia
natans, Lemna minor, and Hydrocharis morsus-ranae (Appendix A). The highest den-
sity in the identified populations was 270 individuals/m?.

Salvinia natans is a species native to the Holarctic region and has ancient origins in
the Mediterranean. It is notably abundant within the waterways of the Dnipro Reservoir
cascade and at the confluence points of tributaries in the middle and lower stretches of
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the Dnipro River (Didukh, 2009). The species was discovered within the DENA, inhabi-
ting both permanent and temporary bays of the Kaniv Reservoir, which become discon-
nected during periods of low water levels. In most localities, this species grows together
with Aldrovanda vesiculosa, which indicates the similarity of their ecological and coe-
notic requirements. Other free-floating plants co-dominate in the groups, particularly
such as Hydrocharis morsus-ranae, Lemna minor, Lemna trisulca, Spirodela polyrhiza.
(Appendix A).

Trapa natans is a Eurasian plurizonal species that, according to our observations,
has actively spread over the water area of the Dnipro Reservoir cascade in recent deca-
des. In particular, two new local populations have emerged in the last decade within
the Kaniv Nature Reserve. It is most expansive in areas of low-flowing water area with
powerful silty deposits. In the target area, it forms mainly monodominant groups in shal-
low water along the bank of the Kaniv Reservoir in the vicinity of the village of Kyiliv. The
scattered plant groups with an area of several square meters and more.

Senecio borysthenicus and Tragopogon ucrainicus are Eastern European spe-
cies listed in the European Red List. They occur sporadically on sandy elevations of
floodplains and pine terraces, primarily in the Middle Dnipro region (Solomakha et al.,
2021). Within the DENA, these species are restricted to the upper slopes of sand hills
of aeolian origin. In areas where these species are present, total coverage ranges from
15 % to 30 %, with psammophytes Festuca beckeri, Koeleria glauca, and Corynephorus
canescens dominating the groups. Population sizes are small, with a density of 1 to
5 individuals per square meter. Both generative and pregenerative individuals of seed
origin are observed.

Ostericum palustre is a Eurasian species distributed from the southern taiga sub-
zone to the Eurasian steppe zone with isolated habitats in the British Isles, Karelia, the
Caucasus, and the Baikal region detached from the main area. Only three habitats of
this rare species were identified within the area (Table 1). About 100 individuals in large
numbers in each habitat were represented. Phytoindication assessment indicates that
the species is disposed towards mesophytic conditions because of the humidity in the
plots where it grows. The value of 57.67 for HD (refer to Table 2) falls close to the mid-
point of the scale. The community exhibited a total coverage ranging from 70 % to 90%.
It was characterized by typical meadow species, including Carex hirta, Dactylis glome-
rata, Elytrigia repens, and Festuca pratensis (see Appendix B). Notably, all identified
populations consisted of individuals originating from seeds.

Liparis loeselii is a Holarctic boreal species that is very rare in the Dnipro region
(Didukh, 2009). Within the area, it expands on swampy meadows dominated by low-
growing sedges with pronounced mossy tier. Phragmites australis, Thelypteris palustris,
Carex acuta and other species dominate (Appendix B). This species predominantly
occurs individually, with groupings less frequent (10-25 individuals), resulting in a den-
sity of only 1-2 individuals per square meter. Generative individuals typically reach
heights of 15-20 cm, with inflorescences extending up to 10 cm in length.

Thesium ebracteatum is a semi-parasitic species native to the Euro-West Siberian
region, found in Polissya and the forest-steppe (Kotov, 1952; Solomakha, 2016). Within
the studied area, it is exceedingly rare, observed in only two localities (refer to Table 1).
It typically inhabits the slopes of sand hills, occurring in clusters with a heliophytic-
psammophytic character and covering up to 30 % of the area. The herbaceous vegeta-
tion consists of species such as Stipa borysthenica, Carex ericetorum, Festuca beckeri,
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Peucedanum orooselinum, among others (see Appendix C). Reproduction primarily
occurs vegetatively, with a density of 5-7 individuals per square meter.

Pulsatilla patens is a species native to the Euro-West Siberian region, found in Ukraine
within the forest and forest-steppe zones (Didukh, 2009). Five localities were found on the
DENA (Table 1) within areas of fresh soil, amidst trees approximately 100-120 years
old. In the tree tier, the closure ranges from 0.3 to 0.6, with Pinus sylvestris dominating
(10-15 %), alongside co-dominants Quercus robur (5-15 %) and Betula pendula (up to
5 %). In the bush tier (close to 0.2), Acer tataricum, Frangula alnus, Euonymus verruco-
sus, Pyrus communis, and various other species can be found. The grass stand consists
of Convallaria mayalis, Poa angustifolia, Polygonatum odoratum, and Peucedanum oreo-
selinum. The age structure of the identified populations is stable, comprising individuals of
seed origin, as well as both pre-generative and generative age groups.

Iris aphylla subsp. hungarica is a European-Caucasian species that thrives in
meadow steppes and sparsely mixed forests. Typically, this species is found in the
upper regions of sandy slopes within pine and oak forests in the area. In sparsely
populated stands, its proximity ranges from 0.3 to 0.5, with Pinus sylvestris dominating
(up to 10 %), along with Quercus robur (15-35 %) and Betula pendula (up to 10 %).
Other species like Acer tataricum, Frangula alnus, and others can be found in the shrub
layer, while Polygonatum odoratum, Pteridium aquilinum, Convallaria majalis, and others
thrive in the grass tier. The identified populations of Iris aphylla inhabit areas ranging
from 30 to 5000 m?, with a density of vegetative shoots reaching up to 40 pieces/m?. The
distribution pattern of individuals within populations appears to be contagious, indicating
a predominantly clonal (vegetative) method of reproduction. Moreover, young clones
containing individuals of seed origin have been observed in all populations.

Jurinea cyanoides is a species native to West Siberia, the Caucasus, and Eastern
Europe. It typically occurs on the slopes and summits of sandy hills devoid of forests,
occasionally found in sparse pine forests as well (Vinichenko, 2006). This species is pri-
marily found on gentle slopes with an inclination of 5-7° within the DENA, where sands
are loosely packed. It occurs within sparse groups in such areas, with a total projective
coverage ranging from 5 to 10 %. These groups exhibit a well-developed moss-lichen
layer, covering up to 60 % of the surface. Among vascular plants, typical sand-loving
species dominate, including Festuca beckeri, Corynephorus canescens, Rumex aceto-
sella, Otites borysthenica, and Koeleria glauca (Appendix D). The population of Jurinea
cyanoides is notably increasing in sandy areas where the soil is periodically mechani-
cally loosened, particularly along roads and firebreaks within forested areas. In these
locations, the population density can reach up to 15 individuals per square meter. Due
to anemochory, the species is also dispersed to the edges of forests and into meadows.
In addition, Jurinea cyanoides tends to avoid dense forested areas.

Between 2020 and 2021, within the DEN area, we identified eleven threatened
species, all of which are protected at the European level. Notably, the habitats of nine
of these species are subject to conservation measures under the Bern Convention.
These species include: Iris aphylla subsp. hungarica, Salvinia natans, Trapa natans,
Aldrovanda vesiculosa, Pulsatilla patens, Ostericum palustre, Jurinea cyanoides,
Liparis loeselii, and Thesium ebracteatum (Convention on the Protection of Wild Flora
and Fauna and Natural Habitats in Europe, 2000; Vinichenko, 2006).

Two species listed on the European Red List are Senecio borysthenicus and
Tragopogon ucrainicus (European Red List of Globally Threatened Animals and
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Plants, 1992). Five species from this list include Aldrovanda vesiculosa, Pulsatilla patens,
Liparis loeselii, Salvinia natans, and Trapa natans, which are also included in the Red
Data Book of Ukraine (Didukh, 2009).

CONCLUSION

Species and natural habitats of European significance, with protected status, were
observed within the territory of the DENA UA0000337. Specifically, this area encom-
passes natural habitats of nine species protected under the Bern Convention and two
species included in the European Red List. Among them, five species are also pre-
sented in the Red Data Book of Ukraine. Most species with conservation status are
confined to groups of the Lemnetea class, as well as Koelerio-Corynephoretea and
Trifolio-Geranietea sanguinei, which occupy large areas and have slightly disturbed
areas. In the DENA, the most numerous species are populations of free-floating spe-
cies, in particular Aldrovanda vesiculosa and Salvinia natans. The clonal reproduction
predominates in these species.

Species of the Asteraceae family, including Tragopogon ucrainicus, Senecio borys-
thenicus, and Jurinea cyanoides, are characterized by a uniform distribution and rela-
tively low population density within the DENA. These species disperse their seeds
through anemochory.

All species have an optimum in psammophytic groups of the class Koelerio-
Corynephoretea. According to the phytoindication assessment, the largest differences
are observed in the positions of the optimums of ecological amplitudes in sozophyte
species in terms of humidity and nitrogen content.

The amplitudes of the studied species are close in acidity, light regime, climatic
indicators of thermal regime and continentality. The prognosis of continued existence
for species confined to the classes of aquatic Lemnetea and psammophytic Koelerio-
Corynephoretea vegetation is satisfactory. The most vulnerable populations are Liparis
loeselii and Thesium ebracteatum, which are found in only two localities. In general,
DENA is one of the most important territory for the conservation of biodiversity and rep-
resentative areas within the Middle Dnipro.

COMPLIANCE WITH ETHICAL STANDARDS

Human Rights. This article does not contain any studies with human subjects
performed by the authors.

Animal Rights. This article does not contain any studies with animal subjects
performed by the authors.

The authors received no financial support for the research, authorship, and
publication of this article.

AUTHOR CONTRIBUTIONS

Conceptualization, [V.Sh.; I.S.; V.M.]; methodology, [V.Sh.; I.G.]; validation, [I.G.;
I.S.]; formal analysis, [I.G.; I.S.].; investigation, [V.Sh.; 1.S.]; resources, [V.S.; V.Sh;;
I.S.]; data curation, [V.Sh.; I.S.; 1.G.]; writing — original draft preparation, [V.Sh.; I.S.];
writing — review and editing, [V.M.]; visualization, [I.S.; V.M.] supervision, [V.Sh.]; project
administration, [I.S.]; funding acquisition, [V.Sh.; V.S.; .G.; V.M.].

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e Bionoriyni Ctyaji / Studia Biologica e 2024 « Tom 18 / N2 2 e C. 169-188



ECOLOGICAL CHARACTERISTICS OF RARE AND ENDANGERED SPECIES IN THE DIVYCHKY EMERALD NETWORK AREA... 1 77

REFERENCES

Convention on the Protection of Wild Flora and Fauna and Natural Habitats in Europe. Bern,
September 19, 1979. Collection of treaties of the Council of Europe. (2000). Kyiv: Parliamentary
Publishing House. Retrieved from https://zakon.rada.gov.ua/laws/show/995 032#Text
(In Ukrainian)

Bachurina, H. F. (1939). Roslynnist i stratyhrafiia Prydniprovskykh bolit v raioni mizh Kyievom
i Pereiaslavom [Vegetation and stratigraphy of the Dnipro swamps in the area between Kiev
and Pereyaslav]. Zhurnal Instytutu botaniky AN URSR, 20, 7-77. (In Ukrainian)

Google Scholar

Bakker, M. M., Opdam, P. F. M., Jongman, R. H. G., & Van den Brink, A. (2015). Model explorations
of ecological network performance under conditions of global change. Landscape Ecology,
30(5), 763-770. doi:10.1007/s10980-015-0181-9
Crossref @ Google Scholar

Banskota, A., Kayastha, N., Falkowski, M. J., Wulder, M. A., Froese, R. E., & White, J. C. (2014).
Forest monitoring using landsat time series data: a review. Canadian Journal of Remote
Sensing, 40(5), 362—384. doi:10.1080/07038992.2014.987376
Crossref @ Google Scholar

Bennett, G. (2004). Integrating biodiversity conservation and sustainable use: lessons learned
from ecological networks. Gland: Switzerland, IUCN.

Google Scholar

Braun-Blanquet, J. (1964). Pflanzensoziologie. Grundzlige der Vegetationskunde. Wien: Springer.
Crossref @ Google Scholar

Didukh, Ya. P. (Ed.). (2009). Chervona knyha Ukrainy. Roslynnyi svit [Red Book of Ukraine. The
plant world]. Kyiv: Globalkonsalting. (In Ukrainian)

Google Scholar

Didukh, Ya. P. (2011). The ecological scales for the species of Ukrainian flora and their use in
synphytoindication. Kyiv: Phytosociocentre. Retrieved from https://www.botany.kiev.ua/doc/
diduh_monog.pdf
Google Scholar

Didukh, Ya. P., & Pliuta, P. H. (1994). Fitoindykatsiia ekolohichnykh faktoriv [Phytoindication of
environmental factors]. Kyiv: Naukova dumka. (In Ukrainian)

Google Scholar

Ellenberg, H., Weber, H. E., Dull, R., Wirth, V., Werner, W., & Paulilen, D. (1991). Zeigerwerte
von pflanzen in Mitteleuropa. Géttingen: Verlag Erich Goltze KG.
Google Scholar

Goncharenko, I. V. (2017). Fitoindykatsiia antropohennoho navantazhennia [Phytoindication of
antropogenic impact]. Dnipro: Seredniak T.K. (In Ukrainian)
Google Scholar

Goncharenko, 1. V., Solomakha, I. V., Shevchyk, V. L., Dvirna, T. S., Tymochko, I. Ya., &
Solomakha, V. A. (2022). A phytoindicational assessment of the vegetation of afforestation
belts in the Middle Dnipro Region, Ukraine. Environmental & Socio-Economic Studies, 10(2),
30-39. doi:10.2478/environ-2022-0009
Crossref @ Google Scholar

Kleopov, Y. D., & Dubovyk, M. V. (1926). Botanichna ekskursiia do kolyshnoho Pereiaslavskoho
povitu Poltavshchyny [Botanical excursion to the former Pereyaslav district of Poltava region].
Ukrainian Botanical Journal, 3, 44—45. (In Ukrainian)

Google Scholar

Kotov, M. I. (Ed.). (1952). Flora URSR [Flora of the Ukrainian SSR] (Vol. 4). Kyiv: Publishing
House of the Academy of Sciences of the Ukrainian SSR. (In Ukrainian)

Google Scholar

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) ¢ Bionoriuni Ctygii / Studia Biologica ¢ 2024 ¢ Tom 18 /N2 2 « C. 169-188


https://scholar.google.com.ua/scholar_lookup?title=%D0%A0%D0%BE%D1%81%D0%BB%D0%B8%D0%BD%D0%BD%D1%96%D1%81%D1%82%D1%8C+%D1%96+%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F+%D0%9F%D1%80%D0%B8%D0%B4%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D1%85+%D0%B1%D0%BE%D0%BB%D1%96%D1%82+%D0%B2+%D1%80%D0%B0%D0%B9%D0%BE%D0%BD%D1%96+%D0%BC%D1%96%D0%B6+%D0%9A%D0%B8%D1%94%D0%B2%D0%BE%D0%BC+%D1%96+%D0%9F%D0%B5%D1%80%D0%B5%D1%8F%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%BC&hl=uk&authuser=4
https://doi.org/10.1007/s10980-015-0181-9
https://scholar.google.com.ua/scholar_lookup?title=Model+explorations+of+ecological+network+performance+under+conditions+of+global+change&hl=uk&authuser=4
https://doi.org/10.1080/07038992.2014.987376
https://scholar.google.com.ua/scholar_lookup?title=Forest+monitoring+using+landsat+time+series+data%3A+a+review&btnG=
https://scholar.google.com.ua/scholar_lookup?title=Integrating+biodiversity+conservation+and+sustainable+use%3A+lessons+learned+from+ecological+networks&btnG=
https://doi.org/10.1007/978-3-7091-8110-2
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1964&author=J.+Braun%E2%80%90Blanquet&title=Pflanzensoziologie.+Grundz%C3%BCge+der+Vegetationskunde
https://scholar.google.com.ua/scholar?cluster=12107334140445337237&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://www.botany.kiev.ua/doc/diduh_monog.pdf
https://www.botany.kiev.ua/doc/diduh_monog.pdf
https://scholar.google.com.ua/scholar?cluster=8472334452971106254&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://scholar.google.com.ua/scholar?cluster=14567069313677924190&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://scholar.google.com/scholar_lookup?&title=Zeigerwerte%20von%20Pflanzen%20in%20Mitteleuropa&journal=Scr.%20Geobot.&volume=18&publication_year=1991&author=Ellenberg%2CH
https://scholar.google.com.ua/scholar?cluster=12607408718003018600&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://doi.org/10.2478/environ-2022-0009
https://scholar.google.com.ua/scholar_lookup?title=A+phytoindicational+assessment+of+the+vegetation+of+afforestation+belts+in+the+Middle+Dnipro+Region%2C+Ukraine&btnG=
https://scholar.google.com.ua/scholar?cluster=13602240188247895938&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://scholar.google.com.ua/scholar?cluster=15651196046164075314&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4

178 Vasyl Shevchyk, lhor Solomakha, Ihor Goncharenko, Valentyna Maliarenko, Volodymyr Solomakha

Popov, V. P., Marynych, O. M., & Lanko, A. M. (Eds). (1968). Fizyko-heohrafichne raionuvannia
Ukrainskoi RSR [Physical and geographical zoning of the Ukrainian SSR]. Kyiv: Kyiv
University Publishing House. (In Ukrainian)

Google Scholar

Shevchyk, V. L., & Solomakha, I. V. (2021). A new find of Carex bohemica (Cyperaceae)
in Kyiv Region (Ukraine). Ukrainian Botanical Journal, 78(5), 360-364. doi:10.15407/
ukrbotj78.05.360 (In Ukrainian)

Crossref @ Google Scholar

Shvaiko, V. M., & Manyuk, V. V. (2017). The ecological network of the subregional level of
Dnipropetrovsk region (Pokrovsky and Mezhyvsky districts). Bulletin of the University of
Dnipropetrovsk. Geology, geography, 25(1), 119-130. doi:10.15421/111713 (In Ukrainian)
Crossref @ Google Scholar

Solomakha, V. A. (Ed.). (2016). Cudynni roslyny Smarahdovoi merezhi Ukrainy pid okhoronoiu
Bernskoi konventsii [Vascular plants of the Emerald Network of Ukraine under the protection
of the Berne Convention). Zhytomyr: Yevenok O. O. (In Ukrainian)

Google Scholar

Solomakha, I. V., Shevchyk, V. L., Bezsmertna, O. O., & Bondar, I. V. (2021). Autphytososological
characteristics of sand terraces of the Dnipro-Karan valley complex (Middle Dnipro).
Chornomorski Botanical Journal, 17(1), 46-58. doi:10.32999/ksu1990-553x/2021-17-1-3
(In Ukrainian)

Crossref ® Google Scholar

Tymochko, I. Ya., Solomakha, I. V., Shevchyk, V. L., Maliarenko, V. M., & Solomakha, V. A. (2022).
Ecological and coenotic features of the Syrovatka river basin in the Emerald network of the
Sumy region, Ukraine. Environmental & Socio-Economic Studies, 10(3), 12—21. doi:10.2478/
environ-2022-0013
Crossref @ Google Scholar

United Nations. Economic Commissionfor Europe. (1991). European Red List of Globally Threatened
Animals and Plants: And Recommendations on Its Application as Adopted by the Economic
Commission for Europe at Its Forty-sixth Session (1991) by Decision D (46) (Vol. 1249).
New York: United Nations. Retrieved from https://digitallibrary.un.org/record/133581
Google Scholar

Vasyliuk, O. V., Bohomaz, M. V., Shevchenko, N. M., Shevchenko, M. S., Inozemtseva, D. M.,
Plyha, A. V., Kostiushyn, V. A, & Kolomytsev H. O. (2019). Znakhidky roslyn, zanesenykh do
Chervonoi knyhy Ukrainy ta Rezoliutsii 4 Bernskoi konventsii, v isnuiuchykh i perspektyvnykh
terytoriiakh pryrodno-zapovidnoho fondu Kyivskoi oblasti ta m. Kyieva [Finds of plants
listed in the Red Data Book of Ukraine and Resolution 4 of the Bern Convention, in the
existing and promising areas of the nature reserve fund of Kyiv region and the city of Kyiv].
In: A. A. Kuzemko (Ed.), Znakhidky roslyn i hrybiv Chervonoi knyhy ta Bernskoi konventsii
(Rezoliutsiia 6) [Finds of plants and fungi of the Red Data Book and the Bern Convention
(Resolution 6)] (Vol. 1, pp. 122-135). Kyiv—Chernivtsi: Druk Art. Retrieved from https://uncg.
org.ua/wp-content/uploads/2019/05/roslyny-chku-tom1s.pdf (In Ukrainian)

Google Scholar

Veklych, L. M. (Ed.). (2005). Kompleksnyi atlas Ukrainy [Comprehensive atlas of Ukraine]. Kyiv:
Kartohrafiia. (In Ukrainian)

Google Scholar

Vinichenko, T. (2006). Roslyny Ukrainy pid okhoronoiu Bernskoi konventsii [Plants of Ukraine
protected by the Bern Convention]. Kyiv: Himgest. (In Ukrainian)
Google Scholar

WFO plant list. Retrieved from https://wfoplantlist.org

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e Bionoriyni Ctyaji / Studia Biologica e 2024 « Tom 18 / N2 2 e C. 169-188


https://scholar.google.com.ua/scholar?cluster=7469626732844851870&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://doi.org/10.15407/ukrbotj78.05.360
https://scholar.google.com.ua/scholar_lookup?title=A+new+find+of+Carex+bohemica+%28Cyperaceae%29+in+Kyiv+Region+%28Ukraine%29&btnG=
https://doi.org/10.15421/111713
https://doi.org/10.15421/111713
https://scholar.google.com.ua/scholar_lookup?title=The+ecological+network+of+the+subregional+level+of+Dnipropetrovsk+region+%28Pokrovsky+and+Mezhyvsky+districts%29&btnG=
https://scholar.google.com.ua/scholar?cluster=6222248720203431613&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://doi.org/10.32999/ksu1990-553x/2021-17-1-3 
https://scholar.google.com.ua/scholar?cluster=18247450317630154844&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://doi.org/10.2478/environ-2022-0013
https://scholar.google.com.ua/scholar_lookup?title=Ecological+and+coenotic+features+of+the+Syrovatka+river+basin+in+the+Emerald+network+of+the+Sumy+region%2C+Ukraine&btnG=
https://digitallibrary.un.org/record/133581
https://scholar.google.com.ua/scholar?cluster=5145940388794295647&hl=uk&as_sdt=2005&sciodt=0,5&authuser=4
https://uncg.org.ua/wp-content/uploads/2019/05/roslyny-chku-tom1s.pdf
https://uncg.org.ua/wp-content/uploads/2019/05/roslyny-chku-tom1s.pdf
https://scholar.google.com.ua/scholar_lookup?title=%D0%9A%D1%83%D0%B7%D0%B5%D0%BC%D0%BA%D0%BE%2C+%D0%90.+%D0%90.+%D0%97%D0%9D%D0%90%D0%A5%D0%86%D0%94%D0%9A%D0%98+%D0%A0%D0%9E%D0%A1%D0%9B%D0%98%D0%9D%2C+%D0%97%D0%90%D0%9D%D0%95%D0%A1%D0%95%D0%9D%D0%98%D0%A5+%D0%94%D0%9E+%D0%A7%D0%95%D0%A0%D0%92%D0%9E%D0%9D%D0%9E%D0%87+%D0%9A%D0%9D%D0%98%D0%93%D0%98+%D0%A3%D0%9A%D0%A0%D0%90%D0%87%D0%9D%D0%98+%D0%A2%D0%90+%D0%A0%D0%95%D0%97%D0%9E%D0%9B%D0%AE%D0%A6%D0%86%D0%87+6+%D0%91%D0%95%D0%A0%D0%9D%D0%A1%D0%AC%D0%9A%D0%9E%D0%87+%D0%9A%D0%9E%D0%9D%D0%92%D0%95%D0%9D%D0%A6%D0%86%D0%87%2C+%D0%92+%D0%A3%D0%93%D0%A0%D0%A3%D0%9F%D0%9E%D0%92%D0%90%D0%9D%D0%9D%D0%AF%D0%A5+%D0%9B%D0%A3%D0%A7%D0%9D%D0%9E%D0%87+%D0%A2%D0%90+%D0%A1%D0%A2%D0%95%D0%9F%D0%9E%D0%92%D0%9E%D0%87+%D0%A0%D0%9E%D0%A1%D0%9B%D0%98%D0%9D%D0%9D%D0%9E%D0%A1%D0%A2%D0%86+%D0%A0%D0%86%D0%92%D0%9D%D0%98%D0%9D%D0%9D%D0%9E%D0%87+%D0%A7%D0%90%D0%A1%D0%A2%D0%98%D0%9D%D0%98+%D0%A3%D0%9A%D0%A0%D0%90%D0%87%D0%9D%D0%98+%28%D0%97%D0%90+%D0%9C%D0%90%D0%A2%D0%95%D0%A0%D0%86%D0%90%D0%9B%D0%90%D0%9C%D0%98+UKRAINIAN+GRASSLAND+DATABASE%29.+%28%D0%86%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82+%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D1%96%D0%BA%D0%B8+%D1%96%D0%BC.+%D0%9C%D0%93+%D0%A5%D0%BE%D0%BB%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE+%D0%9D%D0%90%D0%9D+%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8%29%2C+%D0%86%D0%86+%D0%A7%D0%BE%D1%80%D0%BD%D0%B5%D0%B9%2C+%D0%B4%D0%BE%D0%BA%D1%82%D0%BE%D1%80+%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D1%85+%D0%BD%D0%B0%D1%83%D0%BA%2C+%D0%BF%D1%80%D0%BE%D1%84%D0%B5%D1%81%D0%BE%D1%80+%28%D0%A7%D0%B5%D1%80%D0%BD%D1%96%D0%B2%D0%B5%D1%86%D1%8C%D0%BA%D0%B8%D0%B9+%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9+%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82+%D1%96%D0%BC%D0%B5%D0%BD%D1%96+%D0%AE%D1%80%D1%96%D1%8F+%D0%A4%D0%B5%D0%B4%D1%8C%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%D0%B0%29%2C+261.&btnG=
https://scholar.google.com.ua/scholar_lookup?title=%D0%92%D0%B5%D0%BA%D0%BB%D0%B8%D1%87+%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%B8%D0%B9+%D0%B0%D1%82%D0%BB%D0%B0%D1%81+%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://scholar.google.com.ua/scholar?cluster=9818588292221525509&hl=uk&as_sdt=2005&sciodt=0,5
https://wfoplantlist.org/

ECOLOGICAL CHARACTERISTICS OF RARE AND ENDANGERED SPECIES IN THE DIVYCHKY EMERALD NETWORK AREA... 1 79

EKONOri4YHA XAPAKTEPUCTUKA PIOKICHMX | 3HUKAIOYUX BUAOIB OB’EKTIB
CMAPAI4OBOI MEPEXI [IIBUYKU (LLEHTPAJIbHA YKPAIHA)

Bacunb Lleeyuk', l2op Conomaxa?, lzop MoH4YapeHkKo?3,
Banenmuna ManspeHko', tBonodumup Cosiomaxa**

J

" HHL] "Iicmumym 6ionoeii ma meduyuHu’
Kuiscbko20 HauioHanbHO20 yHisepcumemy imeHi Tapaca LllegyeHka
8yn. Bornodumupcska, 64/13, Kuie 01601, YkpaiHa

2 [Hemumym azpoekornogii i npupodokopucmysarHHs HAAH
8yn. MemponoeiyHa, 12, Kuie 03143, YkpaiHa

3 [IHemumym esomouitiHoi ekonoeii HAH YkpaiHu
8yr. Akademika Jlebedesa, 37, Kuie 03143, YkpaiHa

”

* HayioHanbHuli Haykosuli yeHmp “IHcmumym 60xinsHuymea im. I1. I. [pokonosu4a
8yn. 3abornomHoeo, 19, Kuie 03680, YkpaiHa

BcTyn. BaxnueicTb Okpemux TepuTopin Ansi 36epexeHHs €Bponencbkoro 6io-
Pi3HOMAHITTA OLiHIOITL 33 YMCIIEHHUMMU KPUTEPISMU, BKIIOYHO 3 MpencTaBrneHiCcTio
BMAIB, WO nepebyBatoTh Mif 3arpo30t 3HUKHEHHS, sIKi MaloTb EBPOMNENCHKE 3HAYEHHS.
lMpoBeneHui KoMNNekc BoTaHIiYHMX OOCHIIKEHD NIATBEPAMB PICT PiAKICHMX POCINH Ha
Teputopii Cmapargosoi mepexi [iBudku. MeToto Halloro gocnigxeHHs € pitocouio-
NOriYHMI aHani3 Ta ouiHKa 3 BUKOPUCTaAHHAM MeToay GpiTOiHAMKAaLIT eKOMNOoriYHUX YMOB
3pOCTaHHA pigkicHMX BuAiB Ha Teputopil HiBnukn, KOTpi nepebyBatoTb HE TiMbKM Ha
HauioHanbHOMY, a 1 Ha MiPKHapPOL4HOMY PIBHI OXOPOHMU.

Matepianu Ta metoau. Hamun BMKOHAHO AOCRIAXEHHS L€l Teputopil Ta cdop-
MOBAHO CMMCOK BWAIB POCINH, BKMOYa4M BUAW, SKi nepebyBatoTb MiJ OXOPOHOK Ha
€BPOMNENCbKOMY piBHI. [1poBeaeHO BidyarnbHYy OLiHKY CTaHy XMTTEBOCTI NOMynsuin Ta
3aCTOCOBaHO METO[, CUHMITOIHANKALIT ANst €KONOriYHOT XapakTePUCTUKMA OCENULL.

Pesynbratn. CchopMOBaHO CNUCOK 3aHECEeHUX A0 E€Bponencbkoro YepBOHOro
cnmcky Ta YepBoOHOI kHUrKM YkpaiHu BuUAiB, SKi BUSABNEHO Ha TepuTopii CmapargoBoi
Mepexi [iBnykn. BusHayeHo NoKasHMKM aMniiTyan OKpeMmx eKOnorivYHnX dhakTopiB aAns
LUMX BMAIB BiANOBIgHO 40 (DiTOIHAMKALIMHOI OLHKN.

O6roBopeHHs. Ha TepuTopii CmMapargoBoi Mepexi BUSIBMIEHO 3HWUKaKui BUAM
€BPOMNENCcbKOro 3HayeHHd. 3okpema, NpUpoaHi cepeoBULLLa 3pOCTaHHA OEB’ATU BUAIB,
L0 OXOPOHSAKTLCS BignoBigHO 40 BepHCbKOT KOHBEHLUiT, Ta ABa BMAW, 3aHECEHi A0
€sponencbkoro YepBoHoro cnucky. Mu cknanu cnvcok BWUAiB, SiKi MalOTb OXOPOHHUN
cTaTyc, i 3any4mnu ix 4o WeCTu KnaciB pOCIMHHOCTI B Mexax yrpynoBaHb. HanbinbLua
KINbKICTb POCNWH YBIiNLINa A0 TPbOX KNaciB POCNNHHOCTI. BusBneHo, K TMnu po3mHo-
)KEHHS BNNMBAKOTb HA MOLUMPEHHS Ta YUCENbHICTb BUAIB. 3’ACOBaHO, L0 BUAWN POCIMH
i3 BeretatMBHMM PO3MHOXEHHAM MatoTb HanbinbLly nonynsAuito. Takox y craTTi onu-
CaHO HavBpasnuBiLLi nonynsaii BUAIB i HaBeeHo iHopMaLLito NPO NOLUMPEHHS 1 apean
LUMX BUAIB.

BucHoBku. OTpMMaHO HOBI XOPOMOriyHi Ta PITOLEHOTUYHI AaHi NPO BUSIBMEHI BUAM
POCINH Yy Mexax AocnimKyBaHoro ob’ekta CmaparaoBoi Mepexi [iBUYKM, L0 OXOPOHS-
HOTbCS 3rigHO 3 €BpONencbkMM YepBOHMM CMCKOM | YepBOHOI KHMIoW YKpaiHu. Buan,
SKi OXOPOHSOTBCH Ha €BPOMENCBHKOMY PiBHI, @ TakoX IXHi nNonynauil, siKi CTUKarTbCS
3 PiI3HUMIN PIBHAMU 3arpo3n 3HUKHEHHS!, Byno ineHTMdIKoBaHO Ta peTenbHO BUBYEHO.

Knro4doei cnoea: CepegHsa HaggoHinpsiHwmHa, BepHcbka KOHBEHLS,
€Bponencbknii YepBoHUiA cnMcok, YepBoHa kKHura Ykpainu
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Relevés with species Aldrovanda vesiculosa and Salvinia natans in the DENA

APPENDIX A

Number 1 2 3 4 5) 6 7 8 9 10 M1 12 13 14 15 16 17 18 19 20
Herb layer cover 60 80 60 70 90 100 100 95 60 85 60 90 95 100 100 90 85 60 60 100
Moisture, Hd 94 95 96 97 78 89 90 92 94 93 94 95 96 98 95 95 94 93 93 87
Soil reaction, Rc 60 62 61 64 62 61 62 60 60 61 59 61 57 64 58 61 59 59 59 58
Nitrogen, Nt 55 64 61 69 44 56 61 58 59 58 56 57 54 69 54 60 55 56 64 64
Light regime, Lc 64 63 64 58 66 65 64 64 62 64 64 61 64 58 61 63 60 62 67 68
Temperature value, Tm 69 63 61 60 67 62 62 67 68 67 65 68 61 59 68 64 70 73 63 67
Continentality, Kn 41 41 44 37 43 41 41 40 43 41 38 41 42 38 43 41 42 42 47 42
Aldrovanda vesiculosa 4 1 1 1 1 1 3 4 4 4 1 1 6 2 5 5
Lemna minor 1 1 1 4 2 1 3 1 1 1 1 2 1 1 2 2
Stratiotes aloides 2 6 3 1 3 5) 1 5 4 1 6 S 6 B 2
Utricularia vulgaris 2 4 1 5 4 1 6 4 2 1 1 1
Lemna trisulca 2 2 4 2 1 2 3 2 1 2 1
Spirodela polyrrhiza 1 1 1 1 5 1 1 1 1 3
Hydrocharis morsus-ranae 5 | 6| 3 | B 2 2 1 3
Wolffia arrhiza 2 2 1 3 1
Ceratophyllum platyacanthum 3 1 1 1 2 2
Phragmites australis 2 1 1
Potamogeton lucens 6 6
Salvia nutans 4 2 1
Potamogeton natans
Salvinia natans 2 2 5
Hottonia palustris 5
Bidens cernua 2
Bidens frondosa 2
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APPENDIX B

Relevés with species Ostericum palustre and Liparis loeselii in the DENA

Number 1 2 & 4 © 6 7
Herb layer cover 95 90 65 85 60 70 90
Moisture, Hd 48 57 68 76 71 68 75
Soil reaction, Rc 63 57 59 60 58 56 64
Nitrogen, Nt 63 60 56 50 49 38 47
Light regime, Lc 63 61 63 64 63 65 63
Temperature value, Tm 55 515 54 54 54 58] 68
Continentality, Kn 42 38 39 42 39 40 37
Ostericum palustre 2 2 2
Dactylis glomerata 3 3
Carex acuta 6 2 4 3 2
Eupatorium cannabinum 2 1 2 1
Liparis loeselii 1 1 1
Phragmites australis 3 3 3 6
Lysimachia vulgaris 2 & 1
Carex cespitosa
Carex hirta 2
Carex riparia 1
Centaurea jacea 2
Cicuta virosa 1
Cirsium arvense 2
Cirsium oleraceum 2
Cynoglossum officinale 1
Dactylorhiza incarnata 1
Elymus repens 2 1
Epipactis palustris 2
Equisetum palustre 1 2
Equisetum pratense 2
Festuca pratensis 2
Frangula alnus 2 2
Galium boreale 2
Galium palustre 1

Galium rivale

Geranium collinum 3 1
Glechoma hederacea 2 2
Hieracium umbellatum 1
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Humulus lupulus 1 1

Hypericum perforatum 1

Juncus articulatus 2

Carex acutiformis 2 1
Carex appropinquata 1

Lathyrus palustris 1 1
Lycopus europaeus 1 2 1
Lysimachia thyrsiflora 1

Lythrum salicaria 1 1 1
Mentha aquatica 1 1 1
Ophioglossum vulgatum 1
Origanum vulgare 1

Picris hieracioides 1

Poa palustris 1

Potentilla anserina 2

Potentilla reptans 2

Pyrola minor 1

Rubus caesius 5

Salix cinerea

Salix rosmarinifolia 2
Selinum carvifolia 2

Silene flos-cuculi 1

Sium latifolium 2 1 1

Sonchus asper 1

Stellaria aquatica 2

Succisa pratensis
Thelypteris confluens S 2 4
Tussilago farfara 3

Typha angustifolia 1

Urtica dioica 1
Valeriana officinalis

Veratrum lobelianum

Veronica chamaedrys 1

N 2 a2 a A

Vicia cracca

Agrimonia eupatoria 1
Angelica sylvestris 1

Artemisia vulgaris 1

Betula pubescens 1
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Relevés with species Pulsatilla patens, Iris aphylla subsp. hungarica

and Thesium ebracteatum in the DENA

APPENDIX C

Number

1

2

3

4

Tree layer cover

Shrub layer cover
Herb layer cover
Moisture, Hd

Soil reaction, Rc
Nitrogen, Nt

Light regime, Lc
Temperature value, Tm

0.9
0.1
40
35
56
S8
66
57

0.6
0.1
50
40
56
38
57
56

0.3
0.3
50
38
56
38
60
56

0.6
0.2
60
37
60
37
60
56

0.3
0.1
15
85
58
34
66
55

40
34
59
39
64
55

70
31
46
28
65
56

30
31
50
28
67
56

Continentality, Kn

Iris aphylla

Pulsatilla patens
Thesium ebracteatum
Acer tataricum
Achillea millefolium
Anthericum ramosum
Calamagrostis epigejos
Carex ericetorum
Carex flacca

Carex hirta

Carex praecox

Carex rhizina
Chamaecytisus ruthenicus
Campanula persicifolia
Convallaria majalis
Dactylis glomerata
Daphne cneorum
Dianthus borbasii
Elymus repens
Epipactis helleborine
Euonymus verrucosus
Euphorbia cyparissias
Festuca beckeri
Festuca ovina

Festuca rupicola
Filipendula vulgaris
Frangula alnus

47
2

N = NN -

43
1

42
2

45

46

44

51

49
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Galium aparine 1 1

Galium boreale 1

Galium verum 1 1 1 1 2 1 1
Genista tinctoria 2
Geranium sanguineum 1
Helictotrichon pubescens

Hieracium umbellatum 1
Hypericum perforatum 1 1
Hypochaeris maculata 1 1
Jasione montana 1

== = =

Knautia arvensis 1

Koeleria glauca 1 1 1
Linaria vulgaris 1 1
Luzula multiflora 1
Malus sylvestris 1

Melampyrum laciniatum 1 1 1 1
Melampyrum nemorosum 1

Melampyrum pratense 2

Melica nutans 2 1

Moehringia trinervia 1 1

Myosotis stricta 2 1

Odontites vulgaris 1
Origanum vulgare 1

Peucedanum arenarium 1

Peucedanum oreoselinum 1 1 2 2 2 2 2 8
Phleum phleoides 1 1

Pilosella officinarum 1
Pinus sylvestris 1 2 3 )

Poa angustifolia 2 2 2 2 2

Poa compressa 2

Poa nemoralis 2

Poa pratensis 1

Polygonatum multiflorum 1

Polygonatum odoratum 1 1 3 1 1

Populus tremula 2

Potentilla alba 1 3

Psephellus sumensis 1 1 1 1
Pteridium aquilinum

Pyrus communis 1
Quercus robur 5
Ranunculus polyanthemos

- 01 = N
-
N

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e Bionoriyni Ctyaji / Studia Biologica e 2024 « Tom 18 / N2 2 e C. 169-188



ECOLOGICAL CHARACTERISTICS OF RARE AND ENDANGERED SPECIES IN THE DIVYCHKY EMERALD NETWORK AREA...

185

Rhamnus cathartica
Rubus saxatilis

Rumex acetosella
Salvia nemorosa

Salvia pratensis
Sambucus nigra
Sedum maximum
Sempervivum ruthenicum
Silene nutans

Silene viscaria
Solidago virgaurea
Stachys officinalis
Stachys recta

Stipa pennata
Taraxacum campylodes
Teucrium chamaedrys
Thymus tschernjajevii
Tilia cordata

Trifolium alpestre
Trifolium medium
Turritis glabra

Ulmus laevis
Verbascum lychnitis
Veronica chamaedrys
Veronica officinalis
Veronica spicata
Veronica verna
Vincetoxicum hirundinaria
Arabidopsis thaliana
Arrhenatherum elatius
Ajuga genevensis
Alliaria petiolata
Pulsatilla pratensis
Anemone sylvestris
Betula pendula
Brachypodium pinnatum

Calamagrostis arundinacea

Campanula rotundifolia
Carex caryophyllea
Chondrilla juncea
Clinopodium vulgare
Viola tricolor matutina

= NN
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APPENDIX D

Relevés with species Jurinea cyanoides and Tragopogon ucrainicus in the DENA

Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Tree layer cover 0.6 0.7
Shrub layer cover 0.1 0.1
Herb layer cover 40 7 50 50 3 30 8 10 7 20 25 10 30 15 10 15 65
Moisture, Hd 34 26 24 29 35 29 23 24 27 24 26 26 26 25 24 26 25
Soil reaction, Rc 58 44 59 49 48 54 54 44 54 50 49 45 56 43 44 50 54
Nitrogen, Nt 32 19 29 29 23 29 19 21 28 22 24 24 27 30 24 20 31
Light regime, Lc 64 77 69 70 63 69 73 69 69 72 74 75 73 73 74 77 74
Temperature value, Tm 55 61 62 60 54 58 61 61 61 62 60 61 60 65 64 59 62
Continentality, Kn 48 52 51 49 54 49 53 46 48 50 52 47 53 45 46 54 48
Jurinea cyanoides 1 2 4 2 1 2 2 2 2 2
Tragopogon ucrainicus 1T 1 1 1 1 1 1
Corynephorus canescens 1 2 2|3 2|13|2|2|8]|2
Artemisia campestris 1 1 1 1 1 1 1 1
Chondrilla juncea 1 1 11 1 1 1
Koeleria glauca 1 11 2 11 1 2 2|3 2
Jasione montana 1 1 2 ST T T O R
Rumex acetosella 1 11211 [1]2 199
Veronica verna 1T 1 1 2 2 1 2 1
Calamagrostis epigejos 2 1 1 2 2
Asparagus officinalis 1 1
Astragalus arenarius 22|38 2
Dianthus pseudosquarrosus 1 1 1
Digitaria ischaemum 2 1
Erigeron canadensis 1 12 1 1 1 2
Erophila verna 2 1
Euphorbia cyparissias 2 1
Euphorbia seguieriana 1 1 171 1 1
Fallopia convolvulus 2
Festuca beckeri 2 1 1 1 3 4
Galium verum 1 2 2
Genista tinctoria 1
Gypsophila paniculata 2
Helichrysum arenarium 1 11 1 1 1
Hieracium echinodes 1
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Hieracium umbellatum 1

Hierochloe odorata 2

Linaria genistifolia 1 1
Melampyrum pratense 1

Myosotis stricta 2 1

Peucedanum oreoselinum 2 1 3 11 1 1

Phleum phleoides 1

Pilosella echioides 1

Pinus sylvestris 4 3 4

Pleurozium schreberi
Poa angustifolia 3 2
Poa bulbosa 1
Polygonatum odoratum
Psephellus sumensis
Pyrus communis

Quercus robur

= N = N DN

Rhamnus cathartica
Secale sylvestre 2 2 3
Sedum maximum 1 1 1
Sedum sexangulare 3
Sempervivum ruthenicum 2 1

Senecio vulgaris 1

Silene borysthenica 1 2 1

Silene nutans 2

Silene sylvestris 3

Solidago virgaurea 1 1

Spergula arvensis 1 1

Spergula pentandra 1

Stachys recta 1

Stipa pennata 1 2 1 2

Teucrium chamaedrys 1

Thymus pallasianus 1

Thymus pulegioides pannonicus 1

Thymus tschernjajevii 1

Verbascum lychnitis 1

Verbascum nigrum 1

Verbascum phlomoides 1
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Vincetoxicum hirundinaria 1

Viola tricolor matutina 2 2

Agrostis capillaris 2

Allium podolicum 1

Anemone pratensis 2 2 1

Anthemis arvensis 2 1
Anthericum ramosum 2

Arabidopsis thaliana 2 1

Carex ericetorum 1

Carex flacca

Carex praecox 2 2

Centaurea borysthenica 1 1
Chamaecytisus ruthenicus 2 1

Chenopodium suecicum 1

Crepis tectorum 1

Dianthus borbasii 1

Aristolochia clematitis

Bassia laniflora

N = = DN

Berteroa incana
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