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Abstract. The search and study of the distribution conditions of rare plants are important for
their protection from extinction and the conservation of biodiversity. This activity becomes
even more relevant due to the acceleration of climate change due to anthropogenic impact
on biocenoses, in the formation of which plants play a substantial role, creating grass cover of
meadows, floodplains, and undergrowth. The purpose of this study was to collect and analyse
information on protected plant species and communities in the Ivotka river basin in the Sumy
region and study the conditions of their distribution. In the course of the study, field examinations
were conducted to search for rare plants and describe the places of their localisation using the
route diagnostic method and desk studies to identify the found material. The result of the study
was the finding of 28 rare species of vascular plants in the Ivotka river basin within the Sumy
region, among which 2 are listed in Resolution No. 6 of the Berne Convention and the Red Book of
Ukraine, 10 - in the Red Book of Ukraine, 16 — in the list of plant species that are not listed in the
Red Book of Ukraine, but are rare or endangered in the territory of the Sumy region. These plants
can be classified as especially valuable for conservation that require protection and balanced use
of both these species and the biocenosis complex in their distribution territory. It is not enough
to change the protected status of the plant species itself or the territory of their localisation to
preserve and protect rare plants. Systematic implementation of responsible forest and land use
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practices is essential to preserve existing biodiversity. The results obtained help to establish the
protected status for rare plants, develop measures for their protection and use, and determine
the need to implement a system of responsible forest and land use for Biodiversity Conservation

Keywords: Left-Bank Polissia; rare species of higher plants; flora protection; Red Book of Ukraine;

responsible forest and land use

Introduction

One of the main tasks facing humanity is the
preservation of biological diversity, as one of the
key factors that ensures the stability and stabil-
ity of not only the biosphere but also the global
climate (Kovalenko, 2021). The depletion of bi-
ological diversity occurs both under the anthro-
pogenic impact of global climate change and as
a result of human activities to destroy species
or the natural environment of their distribution
directly, or to worsen their condition due to
fragmentation, degradation, overexploitation,
exposure to invasive species and pollution. Un-
der the influence of these factors, the following
processes occur: a decrease in the vitality of
individual plants, a decrease in the population
size, and fragmentation of the population into
individual loci until its complete disappearance
(Kovalenko et al., 2022). The most vulnerable
species are the first to respond to this. The
same impact was experienced by the territory
of the Ivotka river basin within the Sumy re-
gion, where this study was conducted to search
for rare vascular plant species over a fairly large
area (1310 m?) of Left-Bank Polissia of Ukraine.

Special search for rare plant species in the
river Ivotka basin within the Sumy region be-
gan only at the beginning of the 215t century as
part of national programmes for environmen-
tal protection. This activity, aimed at ensuring
the protection of rare and endangered spe-
cies, is relevant in view of their losses over the
past decades as a result of the anthropogenic
destruction of their dwellings. Reclamation
works that were conducted in the 60s of the

20t century along the entire floodplain of the
Ivotka river basin, ploughing of floodplains led
to the disappearance of some species of rare
plants, especially those that are biosubjectally
tied to floodplain meadows and swamps of the
river valley.

Firstly, it is necessary to streamline knowl-
edge about living organisms, their species, and
coenoses in specific regions to prevent the im-
poverishment and destruction of biodiversity
(Vakal et al., 2003; Kovalenko, 2021). Examina-
tions in the river basins of the Left-Bank For-
est-Steppe of Ukraine were almost never con-
ducted (Bondar et al., 2017). In addition, even
the third edition of the “Red Book of Ukraine”
in 2009, according to researchers V.V. Budzak
& Ya.P. Didukh (2020), contains fragmentary
information about the growth sites of rare vas-
cular plants.

For a long time, the study of plants and
vegetation cover concerned plant anatomy and
morphology, taxonomy, phytocenology, and
phytogeography. Such trends dominated the
world of science. Only at the end of the 20"
century did populations begin to be considered
as real forms of existence of plant species and
cenotic relationships were examined - typi-
cal and local, which ensure the stability of the
species in general and individual individu-
als. According to I.P. Lohvynenko et al. (2019),
monitoring populations, especially rare plants,
allows tracking processes that occur at the level
of plant species, in plant communities, and in
the biosphere in general.
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The in-depth study of forest and meadow
ecosystems is currently a highly researched
subject related to global warming and climate
aridification. These processes are chain-based
and begin in forest ecosystems with changes in
the formation of the grass and shrub tier and
meadow ecosystems adjacent to forests and res-
ervoirs, which is also typical for Polissia. This is
highlighted by researchers such as 0.0. Chuso-
va et al. (2022) and I. Kovalenko et al. (2022).

Understanding of the importance of bi-
odiversity conservation, especially in forest
systems, is increasingly reflected in interna-
tional instruments and national strategic pro-
grammes. Most countries that have submit-
ted materials to the State of Europe’s Forests
(2021) report, the Ministerial Conference on
forest conservation in Europe, provide support,
conservation, and improvement of forest bi-
odiversity. Back in 1992, the European Union
adopted Council Directive 92/43/EEC (1992),
which provides for the protection of not only
representatives of fauna and flora but also
their places of residence.

Furthermore, the Forest Stewardship
Council (FSC) (n.d.) back in 1999 proposed the
concept of “High Conservation Value” (HCV) to
identify special value for the conservation of
species, biocenoses, ecosystems that need pro-
tection and balanced use. HCV conservation is
becoming increasingly a requirement for tim-
ber companies when obtaining a certificate.
Such work on identifying plant and animal
species from the positions of their dwellings is
conducted in many countries.

Y.0. Kremenetska et al. (2022) noted that
at the national level in Ukraine, obstacles to
the implementation of the HCV system as the
basis for responsible forest and land use are the
lack of localised information on the availability
of values for conservation in forests; imperfect
legal regulation in the field of forestry, in par-
ticular, the lack of approved national criteria

for identifying forests with special values and
conflict with existing land use planning. The
most difficult obstacle was the identification of
HCV ecosystems and habitats, which is the ba-
sis of all further actions to protect and preserve
biodiversity, and finally, to form forest and land
use policies and implement them.

The purpose of this study was to collect
and analyse information about plant species
and their groups that need protection in the
Ivotka river basin in the Sumy region and in-
vestigate the conditions of their distribution.

Materials and Methods

In this study on rare plant species in the Ivot-
ka river basin within the Sumy region, one of
the most important approaches was popula-
tion-based. The main research methods are
empirical, namely observation, analytical,
cartographic, and statistical. Empirical, statis-
tical, and cartographic methods were mainly
used in the course of field expeditions to iden-
tify rare plant species and their localisations
in the river basin.

Analytical methods were used mainly in
desk studies to identify identified plant com-
munities, and their belonging to protected rare
plant species of various statuses — from inter-
national, national, to regional. The study was
conducted through field and desk research.

Field examinations in the course of field
studies were conducted during 2001 and 2020-
2021 using the route diagnostic method. Routes
were laid across the entire territory of the riv-
er Ivotka basin within the Sumy region from
west to east and from north to south, along and
across its valleys and valleys of its tributaries to
examine all biotopes characteristic of this area.

The studies were conducted according to
the following parameters: the total number of
protected species in areas of a certain type of
distribution environment, determining the area
of protected species distribution sites and their
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location, the number of sites where each of the
protected species is present, and, if possible,
the parameters of the average number of plants
of the protected species per site within the hab-
itat or projective cover. The study followed the
international principles set out in the Conven-
tion on International Trade in Endangered Spe-
cies of Wild Fauna and Flora (1973).

In desk studies of the cenotic affiliation of
the identified plant species and communities,
the method of geobotanic descriptions was
applied (Yakubenko et al., 2020), for which the
ecological and phytocenotic classification of
the vegetation of Ukraine was used (Prokudin,
1987; Shelyag-Sosonko, 1991). The following
methods were used to identify protected plant
species: Resolution No. 6 of Convention on the
Conservation of European Wildlife and Natu-
ral Habitats Standing Committee (1998), Red
Book of Ukraine (Didukh, 2009a), Green Book of
Ukraine (Didukh, 2009b).

Scientific sources containing information
about the flora were also used to identify the
plant communities of the Ivotka river basin
and adjacent territories of Novhorod-Siversky
Polissia (Vakal et al., 2003; Chornous, 2006;
Boychenko et al., 2019). This allowed identi-
fying a number of located plant communities
as those that are not included in the Red Book
of Ukraine, but are rare or endangered in the
Sumy region.

When investigating the cenotic affiliation
of the found plant species and groups, and
their identification with protected plant spe-
cies of different rarity status, or with those
species that are threatened with extinction
but are not included in the lists of protect-
ed species, an analytical comparison method
was used. The applied approaches contribute
to creating the basis for further research and
conservation of biocenoses and ecosystems of
Eastern Polissia, and for forming a policy of re-
sponsible forest and land use.

Results

The Ivotka River begins within the Central
Russian Upland, at an altitude of about 220 m,
near the village of Podliesnyie Novosiolki in the
South-East of the Bryansk region, flows into the
river Desna between the villages of Korotchenk-
ove and Obrazhiivka. The total length of the riv-
er is 93 km. Area of the Ivotka river basin with-
in the Sumy region is 1310 km? (Yatsyk, 1991).

In the system of physical and geographi-
cal zoning of Ukraine, the territory of the riv-
er belongs to the Shostka (Prydesniansky) and
Yampolsky physical-geographical regions of
the Novhorod-Siversky Polissia region of the
mixed forest zone of Ukraine (Popov et al.,
1968). This zone is characterised by Polissia
landscapes, which are determined by the valley
types of terrain of the rivers Desna and Ivotka
and morainic-outwash plains created by glacial
accumulation.

In the geobotanical zoning system, the ter-
ritory of the river Ivotka is located within the
Chernihiv-Novhorod-Siversky geobotanic dis-
trict, Shostkinsky district, for which the typi-
cal and dominant groups of natural vegetation
are pine, oak-pine and lime-oak-pine forests,
floodplain meadows, eutrophic swamps (An-
drienko et al., 1977).

The wide floodplain of the river Ivotka is
characterised by meadow and swamp vegeta-
tion, which is now degraded from excessive an-
thropogenic impact (draining land reclamation,
overgrazing, ploughing, large recreational load,
etc.). Substantial areas are represented by agro-
phytocenoses on the site of erected forests.

Forest vegetation of the Ivotka river ba-
sin is mainly represented by groupings of the
Pinus sylvestris formation. Pine forests are
mostly represented by associations of Pinetum
calamagrostidosum (epigeioris), Pinetum pholy-
trichosum, Pinetum festucosum (rubrae), Pinetum
pteridiosum (aquilini), Pinetum (pterldioso-hylo-
comiosum). Oak-pine forests are dominated by
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formations of Querceto-Pinetum coryloso (avel-
lanae)-stellariosum (holosteae), Querceto-Pin-
etum pteridioso-calamagrostidosum  (epigei),
Querceto-Pinetum (pteridiosuim (aquilini)), and
in lime-oak-pine trees - Tilieto-Querceto-Pine-
tum vacciniosum (myrtilli).

Spruce forests are mostly of artificial origin
and consist mainly of associations of Piceetum
oxalidoso (acetosellae) and Piceetum athyrio-
sum (filix-feminae). There are Betuleto-Pinetum
sphanosum associations in small areas, and in
floodplains of rivers — Saliceta albae, Alneta glu-
tinosae, Populeta tremulae. Shrubby vegetation
of the floodplain of the river Ivotka mainly con-
sists of Saliceta cinereae, Saliceta triandrae.

According to the classification, floodplain
meadows of the river Ivotka belong to the for-
mations of true, settled, swampy, and soddy
meadows(Afanasyev et al., 1956; Sipailova,
1976). Among their vegetation, the following
formations predominate — Agrostideta stolonif-
erae, Alopecureta pratensis, Anthoxantheta od-
orati, Calamagrostideta epigeioris, Cynosureta
cristati, Festuceta pratensis, festuceta rubrae,
Phleeta pratensis, and Poeta pratensis.

To a large extent, the meadow lands of
the reserve are used as pastures. In some are-
as with excessive pasture load (Ivot, Antonivka
villages), there is a high level of degradation of
meadows. Eutrophic swamps in the Ivotka riv-
er basin on the territory of the Sumy region is
represented mainly by groups of formations of
Alneta glutinosae, Betuleta pendulae, Phragmite-
ta australis, Equiseteto (palustris)-hypneta, Glyc-
erieta maximae, Cariceta fcutiformis.

The type of aquatic vegetation in this area
is represented by air-water and aquatic classes
of plant formations. The most common forma-
tions of air-water vegetation are Phragmiteta
australis, Glycerieta maximae, Typheta latifoliae,
Shoeoplecteta lacustris, Sagitarieta sagitofoliae,
Sparganieta erecti. Among the aquatic vegeta-
tion, the most widespread groupings are the

formations of Nuphareta luteae, Nymphaeeta
albae, Nymphoideta peltatae, Rotamogeton-
eta pectinati, Myriophylleta spicati, Elodeeta
canadensis, Ceratophylleta demersi, Utricularieta
vulgaris, Lemnetaminoris, Spirodeleta polyrhizae.

The main result of this study was original
information about rare, sparsely distributed,
and endangered plant species collected during
field research in the Ivotka river basin within
the Sumy region. Notably, the plant world of
this part of Polissia is insufficiently examined,
and the relatively small number of special sci-
entific papers, which are quite fragmentary in
nature. Therefore, a comprehensive collection
and initial analysis of empirical information
about the flora of each part of Polissia is an
important basis for further research and con-
servation of both individual vegetation species,
coenoses, and ecosystems in general.

The result of the analysis of field research
materials and their identification using data-
bases of international and national conserva-
tion documents for the conservation of wildlife
and biodiversity was information about the
finds in the Ivotka river basin within the ter-
ritory of the Sumy region of populations of 28
rare vascular plant species, among which 2 are
listed in Resolution No. 6 of the Berne Conven-
tion and the Red Book of Ukraine, 10 — in the
Red Book of Ukraine, 16 — in the list of plant
species that are not listed in the Red Book of
Ukraine but are rare or endangered in the terri-
tory of the Sumy region.

Among the plants included in Resolution
No. 6 two species were identified at the Berne
Convention - Nymphoides peltata (S. G. Gmel.)
and Pulsatilla patens (Mill.). Among the plants
included in the Red Book of Ukraine, 10 spe-
cies were identified — Lycopodium annotinum
(A. Haines), Iris sibirica (L.), Lilium martagon
(L.), Dactylorhiza fuschsii (Druce, So0), Dacty-
lorhiza incarnata (L.), Epipactis helleborine (L.),
Goodyera repens (L.), Neottia nidus-avis (L.),
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Platanthera bifolia (L.), Platanthera chlorantha
(Custer and Rchb.). Among the plants that are
not listed in the Red Book of Ukraine but are
rare or endangered in the Sumy Region, 16 spe-
cies were identified - Lycopodium clavatum (L.),
Matteussia struthiopteris (L.), Juniperus commu-
nis (L.), Nymphaea alba (L.), N. candida (]. Presl),
Aquilegia vulgaris (L.), Drosera rotundifollia (L.),
Gentiana pneumonanthe (L.), Antennaria dioi-
ca (L.), Parnassia palustris (L.), Dianthus pseu-
dosquarrosus (Novak) Kleopow, Arctostaphylos
uva-ursi (L.), Psephellus sumensis (Kalen.), Py-
rethrum corymbosum (L.), Digitalis grandiflora
(Mill.), Calla palustris (L.). In the Ivotka river
basin, plant groups listed in the Green Book of
Ukraine were also found, namely — Nuphareta
luteae, Nymphaeeta albae, Nymphaeeta candi-
dae, Nymphoideta peltatae.

Their conservation status characteristics:
the species are listed in Resolution No. 6 of the
Berne Convention (Boychenko et al., 2019), the
Red Book of Ukraine (Didukh, 2009a), and spe-
cies that are rare or endangered in the Sumy re-

gion (Andrienko & Peregrym, 2012). Plant spe-
cies included in Resolution No. 6 of the Berne
Convention, — Nymphoides peltata (S. G. Gmel.)
and Pulsatilla patens (Mill.).

Nymphoides peltata (S.G. Gmel.) in Ukra-
ine, occur in the estuaries and floodplains
of the lower reaches of the Danube, Dnipro,
Southern Bug, Dniester rivers, in Transcar-
pathia, Zhytomyr, and Chernihiv Polissia, in
the Forest-Steppe (Boychenko et al., 2019).
The total population area is about 0.5 ha with
a density of up to 200 generative plant speci-
mens per 100 m2.

Pulsatilla patens (Mill.) in Ukraine is dis-
tributed in Polissia, Forest-Steppe, and North-
ern Steppe (Boychenko et al., 2019). In the area
of the field studies, it is scattered throughout
the territory on sod-podzolic, in middle-aged
and old pine, pine-oak soils. In the course of
field studies of the Ivotka river basin on the
territory of the Sumy Region, 10 plant species
included in the Red Book of Ukraine were iden-
tified. The results are presented in Table 1.

Table 1. Plant species included in the Red Book of Ukraine found in the Ivotka river basin

Characteristics of the

Places where the

1. | annotinum

(L)

coryloso (avellanae)-
caricosum (pilosae) on a
plot with low terrain.
4) Old pine forest.

5) Old pine-oak forest.

Species Localisation . Area . .
No name in Ukraine environment of loci found species was found mn
of loci of the species the Ivotka river basin
Carpathians, 1. Wet pine forest on 1.0.01 hawitha 1. Tract “Radkiv Bir”
Roztochia, Volyn the hog terrace of the | projective coating of Myronivsky Forestry,
Upland, Polissia, Ivotka river. 30%. sq. 15.
Forest-Steppe 2) Old spruce forest. 2.0.1 hawith a 2. Prudyshchanske
(occasionally) 3) Associations of projective coating of Forestry, sq. 106.
. Pinetum-Querceto 50-60%. 3. Kremlianske
Lycopodium

3.0.05 ha.

4.0.01 hawitha
projective coverage of
about 20%.

5.0.1 hawitha
projective coating of
up to 100%.

Forestry, sq. 62.

4. Tract “Forest Plot”
of the Kremliansky
Forestry, sq. 96.

5. Protected area
“Pidivotsko-Chuikivska
dacha” Chuikivsky
Forestry, sq. 32.

Iris sibirica

()

Transcarpathia,
Prykarpattia,
Roztochia, Polissia,
less often —
Forest-Steppe,
occasionally — the
northern part of
the Steppe Zone,
and the Crimea

Meadow vegetation of
the floodplain of the
river Ivotka

Up to 0.2 ha in the
floodplain of the river
Ivotka

1 km south of the
village Chuikivka
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Table 1, Continued

. s Characteristics of the Places where the
Species Localisation . Area . .
No name in Ukraine er%v1ronment . of loci found species was found m
of loci of the species the Ivotka river basin.
Carpathians, 0ld su-boron of 0.05 ha, 4 generative Protected area
Lili Transcarpathia, the Querceto- age specimens “Prudyshchanska
ilium X . L »
3. | martagon pre—Car]?athlaf ) Pinetum ptetjlleSO- dacha
@) Roztochia, Opillia, | calamagrostidosum Prudyshchansky
) Polissia, in the (epigei) association Forestry, sq. 62
Forest-Steppe
Carpathians, Soddy meadow with 0.01 ha, up to 20 East of the village
Dactylorhiza | pre-Carpathia, a predominance of specimens Derazhnia
4 fuschsii Roztochia, Opillia, | Deschfmpsia caespitosa
" | (Druce and | Polissia, northern | (L.) Beauv., Carex nigra
Sod) part of the Forest- | (L.) Reichard.
Steppe, Steppe
Carpathians, Forest | 1. Wet meadows among | 1. 0.1 ha, 30 specimens | 1. floodplain of the
D .| Zone, Forest- shrubs of Caricetum of generative age. river Kosychykha near
actylorhiza . . . . - -
s, | incarnata StepPe, mountains (mgr‘ae) agrostlfiosym 2. 0.2 ha, location the village ]?erazhma.
of Crimea, (caninae) association. density up to 20 2. Hydrological reserve
(@) occasionally 2.Wet and swampy generative age of local importance
Steppe meadows. specimens per 100 m%. | “Doroshivsky”.
Carpathians, 1. Old pine-oak forest. | 1.6 plants of 1. Protected area
Forest, Forest- 2. medium-age wet generative age. “Prudyshchanska
Epipactis | Steppe, Steppe su-boron. 2.28 instances in dacha”
6. | helleborine | zones (in the multiple locations. Prudyshchansky
(L.) forests of large Forestry, sq. 62.
river valleys) 2. Sveske Forestry,
sq. 58.
Carpathians, Old spruce forest in the | 0.05 ha, 200 specimens | Prudyshchanske
7 Goodyera | Roztochia, Polissia, | association of Piceetum Forestry, sq. 106
" | repens (L.) | Podillia, mountains | oxalidoso (acetosellae)
of Crimea
Carpathians, 1. Pine-oak Forest. 1.0.01 ha, 28 plants of | 1. Protected area
Transcarpathia, 2. Association generative age. “Prudyshchanska
Neottia Polissia, Forest- Querceto-Pinetum 2. 5 specimens. dacha” of the
8. | nidus-avis | Steppe, northern coryloso (avellanae)- Prudyshchansky
(L.) Steppe, mountains | caricosum (pilosae). Forestry district, sq. 62.
of Crimea 2. Sveske Forestry,
sq. 58.
Carpathians, Old pine-oak forest 0.1 ha, 12 specimens of | Protected area
Roztochia, Opillia, generative age “Prudyshchanska
9 Platanthera | Polissia, northern dacha” of
" | bifolia (L.) | Forest-Steppe, Prudyshchansky
occasionally Forestry, sq. 62
Steppe
Carpathians, Oak-pine forest 18 specimens Landscape reserve
Platanthera | Roztochia, of local importance
10 chlorantha | Opillia, Polissia, “Prudyshchansky” of
" | (Custer and | Forest-Steppe, the Prudyshchansky
Rchb.) occasionally - Forestry, sq. 65
Steppe

Source: compiled by the authors

In the course of field study in the Ivotka
river basin 16 plant species that are not listed
in the Red Book of Ukraine were also identified

but are rare or endangered in the Sumy region
(Andrienko & Peregrym, 2012). The results are
presented in Table 2.
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Table 2. Rare plants or those that are threatened with extinction on the territory
of the Sumy region, not included in the Red Book of Ukraine, found in the Ivotka river basin

. | Species name

Localisation in

Characteristics of
the environment of

Area of loci found

Places where the
species was found

Steppe

(L.) Moench. and
Lysimachia vulgaris L.
among cultures Pinus
sylvestris L. and Betula
pendula Roth.

2. Pine forest.

3. Pinetum
polytrichosum
association.

4. Pine-Oak forest in
hollow depressions.
5. Pine forest.

6.01d Pine forest on
low terrain areas.

up to 30%.

2.0.02 hawitha
projective coating of
5-10%.

3.0.01 hawitha
projective coating of
up to 70%.

4.0.01 ha, small
curtains.

5.0.1 ha, scattered,
small spots with an
average projective
coverage of 40%.
6.0.05 ha.

Ukraine . . in the Ivotka river
loci of the species .
basin
1. Lycopodium | Carpathians, Polissia, | 1. Sparse grass stand | 1.0.05 ha with a 1. Tract “Radkiv Bir”
clavatum (L.) | northern Forest- Molinia caerules projective coating of | Myronivsky Forestry,

sq. 15.

2. Myronivske
Forestry, sq. 81.

3. protected area
“forest plot” of the
Kremlianske Forestry
district, sq. 96.

4. Protected area
“Pidivotsko-
Chuikivska dacha”
Chuikovsky Forestry,
sq. 32.

5. Forest tract “Sveska
dacha” of the Svesky
Forestry district, sq.
14.

6. protected area
“Kremlianska dacha”
of the Kremlianske
Forestry, sq. 40-42.

vulgaris (L.)

Polissia

the edge of the forest

2. Matteussia | Carpathians, Polissia, | Grassy snyt 0.05 ha, 30 specimens | Ostriv Tract
struthiopteris | Forest-Steppe vegetation in a wet
(L. oak forest
3. Juniperus Carpathians, Polissia, |Pine forest 0.1 ha Kremlianske Forestry,
communis (L.) | Crimea, occasionally sq. 116
Steppe
4. Nymphaea | Occasionally Starytsia, sometimes | Multiple plots up to
alba (L.) throughout Ukraine | the riverbed of 0.05 ha
Ivotka river and its
tributaries
5. Nymphaea |Inlakes and Staritsa, riverbeds Sporadically The entire pool
candida (J. | floodplain reservoirs throughout the river Ivotka
Presl) in broad-leaved forest territory
and Forest-Steppe
zones
6. Aquilegia Forest-Steppe, Medieval meadows, 0.05 ha, 8 specimens | Protected area

“Prudyshchanska
dacha” of
Prudyshchansky
Forestry, sq. 62

river Ivotka

7. Drosera Carpathians, Polissia, | 1. Sphagnum swamp | 1.0.01 ha. 1. Chuikivske
rotundifollia | northern part of the | surrounded by pine 2. 27 specimens. Forestry, sq 38.
L. Forest-Steppe forest. 2. Kremlianske
2. Mesotrophic forest Forestry, sq. 42.
swamp.
8. Gentiana Most of the territory | Wet meadows in 2.0 ha, 34 specimens | Near the village of
pneumonanthe | of Ukraine, except the floodplain of Derazhnia
(L.) Crimea tributaries of
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Table 2, Continued

9. | Antennaria Scattered almost all | Pinus sylvestris culture 0.3 ha, single Tract “Radkiv Bir”
dioica (L.) over Ukraine with sparse stands of specimens Myronivske Forestry,
trees, among grassy sq. 28
vegetation
10. Ragpasia Polissia, Forest- Wet meadows around | 0.1 ha, 20 specimens Doroshivsky
rlustris (L.) | Steppe (occasionally) a grassy swamp hydrological reserve
in a Alopecureta
(pratensis)
deschampsiosum
(cespitosae) formation
11. Diantus Polissia, northern Clearing in a pine 0.01 ha, single Kremlianske Forestry,
pseudosquarros Forest-Steppe forest with sparse specimens sq. 42
(Novak) grass
Kleopow
12. | Arctostahylos Polissia Pinus sylvestris 0.3 ha, small sparse Landscape reserve
uva-ursi (L.) Culture curtains, sometimes of local importance
single bushes “Prudyshchansky”,
near the village of
Prudyshche
13. | Psephellus Polissia, Forest- Culture Pinus Not localised, occurs Landscape reserve
sumensis Steppe, Steppe sylvestris, boron sands throughout the of local importance
(Kalen.) (occasionally) territory “Prudyshchansky” of
the Prudyshchansky
Forestry of the
Svesky State Forestry
Enterprise
14. | Pyrethrum | The entire territory of | Forests, shrubs,dry | Not localised, occurs Landscape reserve
corymbosum Ukraine meadows throughout the of local importance
(L.) territory “Prudyshchansky” of
the Prudyshchansky
Forestry of the
Svesky State Forestry
Enterprise
15. Digitalis Carpathians, Right | Deciduous and mixed | Not localised, occurs Landscape reserve
grandiflora | Bank of Ukraine, Left forests, clearings, throughout the of local importance
(Mill.) Bank (occasionally) shrubs territory, single “Prudyshchansky” of
instances the Prudyshchansky
Forestry of the
Svesky State Forestry
Enterprise
16. | Calla palustris Polissia Swamps, swampy Sporadically, in small | Landscape reserve
(L.) riverbanks curtains or groups of local importance
“Prudyshchansky” of
the Prudyshchansky
Forestry of the
Svesky State Forestry
Enterprise

Source: compiled by the authors

In the course of this study, the place of
growth in part of the Novhorod-Siversky
Polissia in the Sumy region Psephellus sumen-
sis (Kalen.), Pyrethrum corymbosum (L.), Digi-
talis grandiflora (Mill.), Calla palustris (L.) on
the territory of the landscape reserve of local

importance “Prudyshchansky” of the Prudysh-
chansky Forestry of the Svesky State Forestry
Enterprise was also confirmed. In the Ivotka
river basin, Nuphar Iutea (Smith), Nymphaea
alba (L.), Nymphaea candida (J. Presl), Nym-
phoides peltata (S.G. Gmel) plant groups, listed
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in the Green Book of Ukraine were identified
(Didukh, 2009B).

Finds of rare plants and places of their lo-
calisation on the territory of the Ivotka river
basin within the Sumy region will allow further
spatial monitoring of populations, conducting
information and explanatory work on their
conservation and measures to ensure their pro-
tection regimes.

Discussion

The intensification of research on the phyto-di-
versity of the Left-Bank Polissia over the past
three decades has been in the trend of global
scientific research and international and na-
tional management decisions on measures to
preserve biodiversity. These studies can be di-
vided into three groups - those that relate to
strategic issues of biodiversity conservation,
the study of phyto-diversity in river basins or
other unique territories, the study of individual
species of rare plants or species that were the
basis of the forests of Polissia and phytosys-
tems with rare herbaceous plants.

All researchers pay attention to the main
factor that is a threat to biodiversity, name-
ly the thoughtless and irresponsible practice
of human activity, which destroys its habitat.
This practice concerns the irresponsible treat-
ment of forest, land, water, plant, and animal
resources. Anthropogenic impact on the envi-
ronment has reached such a level that it has
become a key factor in global climate change.
Many researchers highlight the connection be-
tween these processes.

For example, R.T. Corlett (2020) explic-
itly states that the anthropocene was marked
by crises related to climate change and biodi-
versity loss, and shows the link between bio-
diversity and ensuring climate sustainability.
Thus, wild plants are used by people as food,
medicine, and genetic resources, as wood, feed
for pets, etc. However, their functions, such as

regulating water supply and absorbing carbon,
already depend on the entire community, and
not on individual species. Therefore, for the
protection of biodiversity, it is proposed to ap-
ply an ecosystem approach, in which the pri-
orities should be to improve the plant cadastre
with a focus on geographical areas and groups
that are insufficiently examined, expand the
reserve system, prevent overexploitation, man-
age invasive species, and preserve endangered
species ex situ, ecosystem restoration, climate
change control.

One of the main threats to humanity is the
deterioration of the health of the global eco-
system, according to K. Kougioumoutzis et al.
(2020). At risk of extinction are primarily en-
demic species that suffer from habitat loss and
fragmented populations, as they have smaller
geographical ranges and ecological niches. The
author argues that the conservation of as many
species/communities as possible should form
the basis of a “climatically reasonable” strategy,
which should be based on identifying relatively
climatically stable regions with a large number
of species of high conservation value with high
endemic and genetic diversity. This could be a
way to quickly raise global temperatures.

A. Raven & M. Wackernagel (2020) state
that biodiversity conservation is achieved by
limiting excessive human demand, focusing on
areas where the greatest diversity is concen-
trated, and taking inventory of species diversity.
Preservation in situ, preserving ecosystems and
biodiversity in their natural habitats through
biotechnology, is the most appropriate conser-
vation approach for the conservation of species,
including endemic species, as it preserves the
original genetic and geographical centres of bi-
odiversity. It includes not only the conservation
of plant genetic resources but also their man-
agement (sustainable use) (Coelho et al., 2020).

Researchers A. Di Sacco et al. (2021), point-
ing to the interconnectedness of biodiversity
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and climate change, suggests ten rules for for-
est ecosystem restoration: protect the existing
forest, engage all stakeholders, strive to max-
imise biodiversity restoration, select areas for
restoration, use natural restoration whenever
possible, select species to maximise biodiver-
sity, use sustainable plant material, plan in-
frastructure, capacity and seed supply, learn in
practice, and ensure the economic sustainabil-
ity of the project.

H. Albrecht et al. (2016), S. Pironon et al.
(2020) proposed to combine to preservation of
biodiversity with the preservation of agro-di-
versity. E. Dinerstein et al. (2020), describing
the Global Safe Network for saving life on Earth,
emphasise that the crises of biodiversity loss
and climate change have generally been consid-
ered separately, the key solution to the two most
pressing challenges of our time are the same: to
preserve enough nature and in the right places.

Many researchers in Ukraine emphasise
the relevance of botanical inventory of plants
and determination of their conservation sta-
tus, inventory of phyto-diversity throughout
Ukraine, determination of localisation of plant
populations, especially rare ones, creation of
protected areas of rare plant locations to pre-
vent further fragmentation of their populations
to maximise the restoration of their integrity in
the future (Budzak & Didukh, 2020; Kremenet-
ska et al., 2022; Chusova et al., 2022).

In particular, the biosphere role of forests
is indicated by I.M. Kovalenko (2021), T.V. Ma-
rukha (2022), highlighting their part in regu-
lating the accumulation of greenhouse gases
in the atmosphere, the hydrological cycle, and
air purification. The researchers draw atten-
tion to the fact that forest catchments provide
more than 75% of the available fresh water in
the world - the most important resource of all
life on the planet. In Ukraine, the largest wood-
lands have been preserved in the Carpathians
and Polissia, but they are destroyed by contin-

uous logging, resulting in the fragmentation or
even destruction of local ecosystems. It is pro-
posed to take measures to abandon continuous
logging, mono-specie artificial afforestation,
and afforestation with mixed tree species to
preserve the forests of Polissia, which are vital
not only for Ukraine, with their rich biodiversi-
ty, (Bondar et al., 2017; Kovalenko, 2021) inher-
ent in this area, the transition to the principles
and methods of sustainable forestry.

The importance of locating, identifying,
and preserving integral (intact) forest land-
scapes for the restoration of a human-friendly
biosphere is emphasised by Y.0. Kremenetska
et al. (2022). The role of meadows in ecosystem
resilience to global climate change is highlight-
ed by 0.0. Chusova et al. (2022), in particular,
on thermoregulation, soil formation, and ero-
sion control. In addition, meadows, especially
dry ones, are home to many local endemics.

Other researchers, J. Bengtsson et al. (2019)
consider grasslands to be one of the world’s
major ecosystems, covering about one-third
of the Earth’s surface. Grasslands are not only
locally important for maintaining biodiversity
and food production, but they also affect envi-
ronmental processes in the landscape (e.g. pol-
lination), regionally (e.g. water regulation, rec-
reation), and globally (e.g. climate regulation).
Grasslands remain undervalued in ecosystem
services compared to, for example, forests. They
were largely ignored in global political discus-
sions, although more attention was paid to
them at the regional level.

A number of researchers conducted search
and identification work on rare plants in riv-
er basins or in a specially defined search area.
Thus, V. Skliar et al. (2022) conducted a study
of the Phyto-diversity of the Syrovatka river
basin in the Sumy region for the purpose of
using natural resources for the development of
ecotourism. In the course of the study, about
50 plant species belonging to the international
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rank of protection were found and identified.
This study, as presented in this study, is aimed
at the inventory of plant species that are found
in the river basins of the Sumy region.

Long-term monitoring can provide im-
portant data for managers to prioritise man-
agement actions, namely resource status and
benchmarks for comparison with other modi-
fied or protected environments, early warning
of abnormal conditions in selected resources,
helping to develop mitigation measures, the
dynamic nature of natural systems and trends
in selected indicators of these systems (Perles
etal., 2022).

Rare plant species on the territory of the
Volyn Upland (Right-Bank Polissia of Ukraine)
were searched and examined by a group of re-
searchers I.P. Lohvynenko et al. (2019). In addi-
tion to searching for and identifying rare plants
of the Volyn Upland, they made a comparative
analysis of the populations they examined with
populations from other areas. Population re-
gression was identified to be a general trend for
rare species due to the negative impact of an-
thropogenic factors. Approaches to the inven-
tory and conservation of phyto-diversity on the
territory of territorial communities, as a fac-
tor of their sustainable development, are con-
sidered in a study by A. Kostyshin (2019). The
studies of a number of researchers are devoted
to the specific features of the state of popula-
tions of species that are important for forest
formation or individual rare plant species.

In Particular, I.M. Kovalenko et al. (2022)
investigated the processes of replacing the
species composition of Polissia forests from
boreal to nemoral, drawing attention to the
greater resilience of non-moral species in the
context of global warming, which increases
their competitiveness in the forest environ-
ment and leads to the displacement of boreal
species. In addition, changes in temperature
conditions lead to the fact that the flowering

of boreal species does not coincide with the life
cycles of pollinating insects, which leads to a
decrease in the populations of both species.
The role of grassy and shrubby forest cover also
attracted the attention of researchers. They
note that the composition of the soil cover
depends not only on the species contribution
of trees but the composition of the grass and
shrub cover is dominant in the formation of the
species diversity of the forest.

Common oak (Quercus robur) is one of the
main, and often the main forest-forming spe-
cies in the Ukrainian Polissia. The features of
self-healing of oak forests in the Left-Bank
Polissia are considered in the study by V. Skliar
et al. (2019). Self-restoration of oak forests in
Polissia is considered by them as a way to re-
store forest phyto-diversity. It can also become
one of the methods of sustainable forestry.

Rare species of forest orchids are examined
in the studies of ]. Rolecek (2021) and O.P. Chor-
nous (2022). The study by J. Rolecek (2021) is
mainly devoted to the description of the spe-
cies of Ophrys insectifera (L.) (Orchidaceae) and
found places of its location, while the paper of
O.P. Chornous (2022) is based on multi-year
observation of Epipactis helleborine (L.) (Or-
chidaceae) populations in different parts of the
Left-Bank Polissia, including in the Ivotka riv-
er basin. The author examined the influence of
various factors, in particular, anthropogenic, on
the state and resilience of populations Epipac-
tis helleborine (Orchidaceae) (L.). In addition, he
concluded that the optimal types of forest trees
for Epipactis helleborine (L.) (Orchidaceae) pop-
ulations, there are old ones — Quercus robur (L.),
Tilia cordata (Mill.), Acer platanoides (L.).

The study by 1. Zubtsova et al. (2019) is
devoted to the examination of the conditions
that are most favourable for the existence and
distribution of populations Hypericum perfora-
tum (L.) (Hypericaceae) and Saponaria officina-
lis (L.) (Caryophyllaceae) in Polissia. Expanding
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healthy populations of these medicinal plants
would allow them to be used more widely in
medicine. Notably, all the studies mentioned
in the discussion, and studies of earlier peri-
ods, are a contribution to unfilled niches of
scientific information on the biodiversity of
the Ukrainian Polissia and do not contradict,
but complement each other.

Conclusions

The presented study concerned the identifica-
tion of rare plants and the description of their
loci in the Ivotka river basin within the Sumy
region. Rare plants are now an integral part of
the ecosystems of Polissia, which were formed
for thousands of years. In case of violation of the
hydrological regime of ecosystems, fragmenta-
tion of forests due to deforestation, excessive
ploughing of land and destruction of ecosys-
tems themselves under the anthropogenic in-
fluence, the most vulnerable were plants whose
survival depends to a greater extent not only on
the amount of moisture or air temperature but
also on the composition of established cenoses.
They passed into the category of rarities.

Detected in the process of the study, a
rare component of the flora of the vegetation
of the Ivotka river basin within the territo-
ry of the Sumy region includes 2 species that
are included in Resolution No. 6 of the Berne
Convention, 12 species listed in the Red Book
of Ukraine and 16 plant species that are not

research area, 12 species grow outside the
territory of the objects of the nature reserve
fund, which indicates the need to create new
objects of the nature reserve fund.

It is established that to preserve the Red
Book, regionally rare and endangered species
identified in the area of research, and the phy-
togenofond of Polissia, and implement practical
measures to reproduce their resources, it is nec-
essary to expand the territory of the hydrolog-
ical reserve of local importance “Doroshivsky”;
it is advisable to expand the territories of pro-
tected forest tracts and transfer them to the
category of botanical nature monuments of lo-
cal importance; create a “Desniansko-Ivotsky”
hydrological reserve of local importance, at the
confluence of the river Ivotka in river Desna.

The conducted study is a contribution
both to the enrichment of an array of scientific
information about the vegetation of the Left-
Bank Polissia of Ukraine and to the formation
of the basis for creating a system of responsible
forest and land use in Polissia in the context
of climate change. For Polissia, where the rich
phyto-diversity is insufficiently examined and
localised, search and research work is the basis
for further study of the mechanisms of the ex-
istence of local cenoses, which should become
the basis for creating a system of responsible
forest and land use.
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AHoTaujis. [Tomryk i BUBUeHHST yMOB NMOIMMPEHHS pAPUTETHUX POCIVH € BaXKIMBUMMU JIJIST iX 3aXUCTY
BiJl 3HMKHEHHS Ta 306epekeHHs 6iopisHOMaHITTA. Ll misUIbHICTH CTa€ Ime GibIll aKTyaJbHOIO 3
OTJISITY Ha MTPUCKOPEHHS MPOIecy 3MiH KIiMaTy BHACTiOK aHTPOITOTeHHOTO BIUIMBY Ha 6i011eHO03M,
y hopMyBaHHi SIKMX CYTTEBY POJIb BiZlirpatoTh POCJIMHMY, SIKi CTBOPIOIOTH TPaB THUCTU ITOKPUB YK,
3aruiaB pivok i migmicky. MeTol 1bOro AOCTimKeHHs 6ynu 36ip i aHani3 iHdopmauii npo Buam i
YIPYIIOBaHHSI POC/IMH, IO MiAJISIraloTh OXOPOHi, B 6aceiini piuku IBoTka Ha Teputopii CyMmcbKoi
o6acTi i BUBUEHHS YMOB iX mommMpeHHs1. B rpoiieci po6otu 6y poBeieHi oMbOBi JOCTiyKEHHS
T10 TIOIIYKY PapUTeTHUX POCIMH i OMMCY MiCIlb IXHBOI JIOKaJIi3allii 3 3aCTOCYBaHHSIM MapIIPyTHO-
[iarHOCTMYHOTO METOAY Ta KamepasbHi JOCTimKeHHs 3 imeHTUdiKalii 3HalIeHOoro marepiany.
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Vakal & Lytvynenko

Pe3ynbTaToM AOCTIIKEHHS CTaIM 3HAXiAKM Ha TepuTopii GaceitHy piuku IBoTKa B Mexkax
CymcbKkoi 06acTi 28 papUTeTHUX BUIIB CYAMHHMX POCIVH, cepef IKUX 2 — 3aHeceHi 1o Pe3omiolrii
No. 6 BepHcbkoi KoHBeHIlii Ta YepBoHOoi kHurM YKpainu, 10 — mo UYepBoHOI KHUTM YKpaiHW,
16 — Mo crucKy BUIIB POCIMH, SIKi He 3aHeceHi 10 YepBOHOI KHUTM YKpaiHU, ajle € PiIKiCHUMU
abo TakMMM, 11O MepebyBaloOTh IIif, 3arpo30i0 3HMKHeHHS Ha Teputopii Cymcbkoi obmacti. LIi
POCJIMHM MOSKHA BiZHECTM IO KaTeropii ocobimmBuX LiHHOCTe N1 36epeskeHHs, SIKi TOTpe6yIoTh
3aXMCTy i 36a71aHCOBAHOTO BMKOPUCTAHHS SIK CaMMX LIMX BUJiB, TaK i KOMIUIeKCYy 6iolleHO3y Ha
TepuTOopii iX mommpeHHs. [jisg 36epeXkeHHs i 3aXUCTy papUTETHUX POCIIMH HEJOCTATHbO 3MiHU
OXOPOHIOBAHOTO CTATyCy CaMOTO BUAY POCIMH UM TepUTOpii itoro jokasisarii. Heo6xigHum €
CUCTEeMHEe BIIPOBA)KEHHSI TPAKTUKY BiITIOBiJaIbHOTO JIiCO- i 3eMIEKOPUCTYBaHHS, 1106 36eperTu
icHytoue 6iopisHoMaHiTTS. OTpuMaHi pe3yabTaTu [HONOMArailoTb BCTAHOBUTU OXOPOHHMIL
CTaTycC [l piAKiCHUX POCINH, PO3POOUTH 3aXOAU 3 IXHBOTO 3aXUCTY Ta BUKOPUCTAHHS, a TAKOK
BU3HAUMTM HEOOXiTHICTh BIIPOBAIKEHHS CUCTEMM BiAIIOBiZaIbHOIO JIiCO- i 3€ MJIEKOPUCTYBAHHS
17151 36epeskeHHsT 6i0pi3HOMAaHITTS

KirouoBi cimoBa: JliBo6epexkHe Ilojiccst; papuTeTHI BMOM BUIIMX POCIMH; OXOpOHa (iopu;
YepBoHa KHUTa YKpaiHM; BiANIOBia/lbHe JIiCO- i 3eMJIeKOPUCTYBaHHS
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