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Background. Determination of plant species diversity in the areas of solid waste
landfills (hereinafter “landfills”) was carried out in order to identify patterns of vegetation
cover and give an ecological assessment of the technocenosis. Plant species diversity
was definedon the territories of Derhachiv and Rohan landfills in the city of Kharkiv.

Materials and Methods. The method of linear routes and trial areas was used to
determine the number of species. The degree of coverage was measured by the Drude
method. The degree of similarity was determined by calculating the Jacquard coefficient.
Plants were systematized by species, life forms, life expectancy, types of cenomorphs.

Results and Discussion. 117 species have been recorded at Kharkiv landfills in
total. At Rohan landfill and in the adjacent territories the vegetation cover is represented
by 92 species, at Derhachiv landfill — by 93 species. Because of the uneven distribution
of vegetation in the territories, areas of landfills were identified according to the specifics
of vegetation cover (4 for Derhachiv and 3 for Rohan landfills). The most pronounced
species diversity of plants at Derhachiv landfill is in the zone of natural landscape
(44.0 %), at Rohan landfill — in the zone of ruderal landscape (38.4 %). The obtained
data were classified by plant species composition and the conditions of their existence.
Herbaceous plants of Derhachiv and Rohan llandfills are dominant in terms of life
forms — 83.8% and 85.8%, respectively. Perennial plants predominate in terms of life
expectancy — 53.8 % and 52.2 %, respectively. By their practical use, landfill plants in-
clude medicinal (18.6 %), food (11.1 %), and honey (10.8 %) ones; phytomeliorant
plants constitute the smallest part — 2.2 %. The Drude method was used to determine
the degree of coverage. The dominant families at both landfills are Asteraceae (24.6 %)
and Poaceae (13 %). Jacquard similarity coefficients ranged from 0.18 in the least similar
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zones to 0.75 in similar zones. Cj calculated for two landfills equals 0.11. The plants
were systematized by cenomorphic affiliation. The leading type of cenomorph for the
flora of landfills is ruderal species (Ru); a significant share is occupied by forest plants
(Sil), meadow (Pr) and steppe (St) plant species.

Conclusions. Solid waste landfill sites are characterized by a high degree of trans-
formation, which is clearly manifested in the vegetation formation patterns. The signifi-
cant difference between the vegetation cover of landfill areas (Cj = 0.11) indicates a low
degree of similarity of species diversity due to the specifics of technogenesis of the
studied ecosystems, historical landscape and preconditions for the formation of vegeta-
tion. Natural grass cover on the landfills is replaced by ruderal and shrub cover, which
indicates harsh living conditions for cultivated plants and succession processes. There
are three main patterns of the formarion of vegetation cover in the landfills: as a result
of severe disturbances, indigenous plants are replaced by ruderants in the process of
succession, while uncharacteristic species are introduced by biotic and abiotic factors.

Keywords: vegetation cover, Derhachiv landfill, Rohan landfill, transformed land-
scapes, cenomorphic affiliation

INTRODUCTION

The number of man-made landscapes is growing rapidly, the areas occupied by
solid waste (hereinafter “landfills”), which have a negative impact on the state of envi-
ronmental components, including vegetation, need special attention.

The literature widely elucidates the possibilities of monitoring various components
of the natural environment of landfills [6, 7, 19], which allows to respond in advance to
the transformation of the natural environment, given the rapid response of plants as
bioindicators. Numerous research works considered vegetation coverage peculiarities
of landfills [3], its phytomeliorative properties [15, 17, 18, 27], migration of plant species
and formation of plant communities in landfills [9, 16, 24], as well as accumulation of
pollutant abiotic components of the natural environment by plants and fungi in the ter-
ritories of the landfills [14, 20, 25].

The aim of this work was to study the species diversity of flora, analyze the func-
tions and properties of different groups of plants at Rohan and Derhachiv landfills in
Kharkiv, and provide an ecological assessment of the state of technogenically trans-
formed landscapes.

MATERIAL AND METHODS

The study of the vegetation cover of the landfills was conducted during the period of
active vegetation (May—July 2020) on the territory of Kharkiv landfill sites (see Figure).

Rohan landfill is located on the southern border of Kharkiv. According to the geobo-
tanical zoning, this area is located in the forest-steppe zone, in the valley of the Studenok
River. The mesorelief of the landfill is represented by a beam, which is a remnant of
a former tributary of the Studenok River, that indicates a small depth of groundwater.
The landfill exhausted its functional significance in 1995, but it is still used. For more
than two decades, succession processes have been taking place on the territory and an
ecosystem with a specific flora is being formed there.

Derhachiv landfill is located 15 km north of the city of Kharkiv in the valley of the
river Lopan, on its left bank. The landfill is divided into separate functional zones — a new
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active landfill and an old one, reclaimed 20 years ago. The former landfill was laid
20 years ago and is now subject to backfilling and compaction for further reclama-
tion [11]. The genesis of changes in the two studied landfills has some differences, pri-
marily in the formation of flora.

Landfill vegetation cover was studied by method of geobotanical research. The
main task was to identify general geobotanical characteristics of the territory and to
determine the basic patterns of plant distribution relative to the landfill.

% Berhachiv.
landfill

Derhachiv and Rohan landfills
Oepraviscbkun i PoraHcbkuii nonironn TINB

The area with vegetation cover near the SW landfill and on its territory was covered
by linear routes method. The method of trial areas (10x10) was used for studying the
floristic composition and determining the conditions of vegetation existence. According
to the results of the study, a list of flora species was compiled with the subsequent de-
termination of dominant representatives and the construction of associations by deter-
minant [12].

Drude’s method (1913) was used for quantitative counting of plants [2]. After taking
into account the qualitative and quantitative composition of the vegetation cover, the
dominant plant species were identified [2], coenomorphs according to O. Belgard were
identified according to V. Tarasov [23]. To compare the floristic similarity of the studied
areas, the floristic similarity coefficient of Jacquard was used [8]. To characterize the
degree of succession, the types of cenomorphs for all species represented at Rohan
and Derhachiv landfills were determined [23].

RESULTS AND DISCUSSION

It was found that the vegetation cover of Rohan landfill and the adjacent territories
includes at least 92 species of higher vascular plants belonging to 34 families. 93 spe-
cies belonging to 29 families were recorded at Derhachiv landfill. The leading families at
both landfills were the families Asteraceae and Poaceae (Table 1).

Analysis of life forms (according to Serebryakov) revealed the following: the vege-
tation cover of landfills includes herbaceous plants, trees, shrubberies, bushes and
woody vines. The plants were grouped by life expectancy into perennial, annual and
biennial species using the common method [21] (Table 2).
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Table 1. Systematic composition of vegetation of Rohan and Derhachiv landfills, %
Tabnuuys 1. CuctemaTUYHUN CKIag POCIIMHHONO MOKPUBY MOMIrOHIB TBepAMX MOOYTOBUX

BigxoaiB, %
Rohan landfill
Asteraceae 20.70 % Lamiaceae 3.27 % Boraginaceae 1.04 %
Poaceae 13.00 % Salicaceae 3.16% Caryophyllaceae 1.10 %
Fabaceae 7.00 % Euphorbiaceae 2.18% Fagaceae 1.10 %
Brassicaceae 6.50 % Violaceae 2.09% Ranunculaceae 1.10 %
Polygonaceae 4.41 % Rosaceae 2.09% Asparagaceae 1.10 %
Amaranthaceae 3.38 % Rubiaceae 2.81% Cornaceae 1.10 %
Apiaceae 3.31 % Plantaginaceae 2.10% Oleaceae 1.10 %
Sapindaceae 3.35 % Caprifoliaceae 1.00% Scrophulariaceae 1.10 %
Papaveraceae 3.30 % Convolvulaceae 1.01% Ulmaceae 1.10 %
Balsaminaceae 1.10 % Malvaceae 1.10% Urticaceae 0 %
Vitaceae 1.10 % Onagraceae 1.10% Betulaceae 0%
Adoxaceae 1.10 % Cyperaceae 0% Solanaceae 0%
Derhachiv landfill
Asteraceae 24.60 % Salicaceae 0 % Fagaceae 1.10 %
Poaceae 12.80 % Euphorbiaceae 2.20 % Ranunculaceae 1.10 %
Fabaceae 5.30 % Violaceae 1.10 % Asparagaceae 0%
Brassicaceae 6.40 % Rosaceae 7.40 % Cornaceae 0%
Polygonaceae 4.30 % Rubiaceae 1.10 % Oleaceae 2.20 %
Amaranthaceae 3.20 % Plantaginaceae 2.20 % Scrophulariaceae 1.10 %
Apiaceae 3.20 % Caprifoliaceae 1.10 % Ulmaceae 1.10 %
Sapindaceae 4.30 % Convolvulaceae 2.20 % Balsaminaceae 0%
Papaveraceae 1.00 % Boraginaceae 1.10 % Vitaceae 0%
Lamiaceae 3.20 % Caryophyllaceae 1.10 % Adoxaceae 1.10 %
Malvaceae 0 % Betulaceae 1.10 % Cyperaceae 1.10 %
Onagraceae 0 % Solanaceae 1.10 % Urticaceae 1.10 %

Table 2. Distribution of vegetation by life forms and life expectancy
Tabrnuys 2. Po3noAin pocnMHHOro NOKPUBY 3a XUTTEBUMU hopMamu | TPUBanNiCTIO XUTTSA

Life form type, %

Landfill ;
Herbaceous plants Trees Shrubs Bushes Wooden vines
Rohan landfill 85.8 9.8 2.2 1.1 1,1
Derhachiv landfill 83.8 9.7 1.1 -3 0
Lifetime

Landfill Perennials Biennials Annuals
Rohan landfill 52.2 141 32.2
Derhachiv landfill 53.8 12.9 .8
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In the landfills, herbaceous perennials dominated, which indicates secondary suc-
cession processes in the formation of secondary vegetation on the transformed land-
scapes. The distribution of annual plant species indicates the primary formation of flora
in the affected areas.

It was found that the vegetation cover is distributed unevenly on the territories of
the landfills, therefore zoning of territories was carried out. Landfills in Kharkiv are cha-
racterized by a sharp dismemberment and a high degree of technogenic transformation
of landscapes, have their own clearly separated perimeter of the territory where waste
is stored (operating landfill, hereinafter OL), active zone of unloading and compaction of
waste, which is constantly changing in the process of waste accumulation (the epicenter
of landfill, hereinafter EL). Areas that do not meet the standards over time and exhaust
their acceptance function are subject to reclamation (reclaimed landfill, hereinafter RL).
The areas adjacent to the landfills are characterized by linearly elongated forms of the
landscape (dirt roads) directly adjacent to the landfill site on the one side and ruderal
vegetation on the other, and form the ruderal landscape (R). Occasionally, there are small
areas with relatively natural landscape features where grassy (NLG) or woody (NLW)
vegetation predominantes.

Analysis of vegetation on the territory of Rohan and Derhachiv landfills revealed
a certain difference in the species diversity of plants at landfills in accordance with the
zoning of the territory (Table 3).

The most pronounced species diversity of vegetation was found at Derhachiv landfill
in the NLW zone (44.0 %), and at Rohan landfill — in the R zone (38.5 %). Asteraceae and
Caprifoliaceae are the families whose representatives dominate the flora at both landfills.
The heterogeneity of vegetation is obvious, which indicates the high level of transforma-
tion of active waste unloading areas — the impact of heavy machinery and waste. The
dismemberment of the territory also sharply limits the species diversity in the OL and EL
zones, where there is no vegetation. The area of active waste disposal (OL) is depleted of
vegetation; similar tendencies occur along the perimeter of the landfill, where ruderal and
semi-natural complexes are formed, which are dominated by numerous species of weeds
and synanthropic plants. Asteraceae (I rank), Caprifoliaceae (Il rank) and Brassicaceae
(I rank) occupy the leading place among families. Representatives of other families are
found in different areas with different frequency. Agropyron repens (L.) Gould, 1947),
Erigeron annuus (L.) Pers., 1807), Lactuca serriola (L., 1756) and Acer negundo (L., 1753),
Ulmus sp. (L.) dominate the vegetation in the NLW zone. Ruderal and other weed-field
plants predominate in the R area, which is due to their ability to grow in clogged areas with
high humidity. There is a clear tendency of substitution of annuals and biennials domina-
ting in the areas under the impact of heavy machinery and active unloading (OL, EL, R)
with perennial species in the ,older” areas, which is the evidence of the formation of sec-
ondary successions and stable phytocenoses.

The analysis of vegetation cover showed that the greatest diversity of species was
formed at Derhachiv landfill in the natural landscape area. At the same time, there is a ten-
dency to suppress ruderal vegetation by aboriginal species, which indicates the potential
for landscape restoration. The zone of ruderal landscape is dominated by ruderal vegeta-
tion, which indicates the primary succession processes. At the reclaimed landfill, the
plants adapted to the drier conditions of the areas under anthropogenic transformation.

A comparison of vegetation cover within Rohan and Derhachiv landfills and be-
tween these two landfills was made and the significance of the difftrence was deter-
mined using Jacquard similarity coefficient Cj (Table 4).
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Table 3. Species diversity of vegetation on the territory of Kharkiv landfills

Tabnuuysa 3. BupoBe pPi3HOMaHITTA POCAMHHOIO MOKPUBY MOMIrOHIB TBepAMX MOOYTOBUX
BiaxoaiB XapkiBwmHM

Ranking by sum Rohan landfills Derhachiv landfills
of species in all Family Number of species in the family
territories NLG NW R NG R OL RL

VIl Euphorbiaceae 2 2 1 2 - - 2

XV Violaceae 1 1 1 1 - - -
I Asteraceae 11 10 16 14 6 7 15
\ Fabaceae 4 2 3 4 2 - 1
] Caprifoliaceae 7 7 8 11 7 6

IX Rosaceae 1 2 2 7 - - -

XV Caryophyllaceae 1 1 1 1 - - -

XV Amaranthaceae - 2 8 - 3 1 2
IV Polygonaceae 1 8 4 3 2 2 4

VIl Apiaceae 2 1 2 3 - - 2
] Brassicaceae 2 3 5 4 1 2 5
VI Sapindaceae 3 3 8 3 - - 2

XV Fagaceae 1 1 1 1 - - -

Xl Ranunculaceae 1 1 1 1 - 1 1
XI Lamiaceae - 2 3 3 - -

XV Scrophulariaceae 1 1 1 1 - - -
X Plantaginaceae 2 2 2 2 = = =

Xl Ulmaceae 1 1 1 1 - - 1

XVI Other

Comments: NLG — natural landscape features where grassy; NLW — natural landscape features where
woody; R — ruderal landscape; OL — operating landfill; RL — reclaimed landfill. Comments here
and in Table 4

Mpumitkn:  NLG — HaTypanbHuin naHawadT, Ae nepeBaxae Tpas'sHUCTa pocnuHHicTb; NLW — HaTypanbHuii
nangwadt, Ae nepesaxalTb AepeBa; R — pygepanbHun nangwadt; OL — eniueHTp
(hYHKLiOHYBaHHS noniroHy (cknagyBaHHs Bigxoais); RL — pekynbsTmBoBaHuiA noniroH. MpumiTku
TyT i B TAbn. 4

Table 4. Similarity of zones of Rohan and Derhachiv landfills
Tabnuys 4. Nopi6HicTb 30H PoraHcbkoro Ta [lepravyiBCbKOro nosiiroHiB

Zones of Derhachiv landfill Rohan landfill
landfills NLW NLG R oL RL NLW NLG R
NLW - - 0.18 0.35 0.40 - 0.41 0.59
NLG - - = - - 0.41 - 0.63
R 0.18 - = 0.48 0.32 0.59 0.63 -
oL 0.35 - 0.48 - 0.29 - - -
RL 0.40 - 0.32 0.29 - - - -

Derhachiv landfill/Rohan landfill 0.11
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From the data presented in Table 4, one can draw the following conclusions: re-
search areas of Rohan landfill are characterized by significant similarity with Cj values
from 0.75 to 0.59 points, indicating a high degree of vegetation similarity in the studied
areas of the landfill; the flora throughout the landfill is rather homogeneous. In contrast,
the studied areas of Derhachiv landfill are very heterogeneous and differ a lot in plant
species composition (Cj varying from 0.18 to 0.48). The similarity coefficient Cj calcu-
lated for two landfills is 0.11. It illustrates a significant difference in the composition of
flora, which is due to considerable differences in the formation of landfill ecosystems —
the age of landfills, specificity of land lying and usage, landscape historical background
and floral genesis characteristic of Kharkiv region. However, the patterns in the vegeta-
tion formation of the disturbed landscapes can be traced quite clearly — a significant
dismemberment of vegetation, abundance of ruderants in flora, peculiarities of flora
formation in certain functional areas of landfills, etc.

Landfills are characterized by high temperatures, toxic dust deposition, biogas for-
mation (due to garbage decomposition), soil contamination with toxicants [20]. In this
regard, the spread and mass growth of eurytopic ruderal plant species (Ambrosia arte-
misiifolia (L., 1753), Urtica dioica (L., 1753), Artemisia vulgaris (L. 1753), etc.), malig-
nant weeds (Impatiens parviflora (DC., 1824), Calamagrostis epigejos (L.) (Roth, 1788),
Avena fatua (L., 1753) and dangerous invasive species (Acer negundo (L., 1753)) were
observed at Kharkiv landfills. The presence of Cirsium vulgare (Savi) Ten. 1835),
Plantago major (L., 1753) and Agropyron repens indicates that Landfills terrains are
compacted, weakly acidic or acidic [19].

Lepidium Densiflorum (Schrad., 1832) — an adventitious plant, which is not typical
for the study area and Inula Helenium (L., 1753), which is under protection in Kharkiv
region, were interesting floristic finds on the territory of Derhachiv landfill [13].

The study recorded an increasing presence of agricultural plants in the landfills that
are widely used by humans (fruit and cultivated plants), as well as a small number of
ornamental plant species, which, probably due to ornithochoria, found an atypical place
of growth and adapted to it (Solidago canadensis (L., 1753), (a typical weed, wide-
spread in the region), Fragaria vesca (L., 1753), Triticum durum (L. (1753), etc.). Some
introduced species were registered on the territories of the landfills (OL and RL zones):
Helianthus Annuus (L., 1753) and Triticum Durum. The study revealed an interesting
fact about the phenological features of these species: the growing season significantly
outstripped that of the plants growing under normal conditions. A similar fact was re-
corded in other scientific studies. This is due to an increased temperature regime in the
active storage areas of the landfill, which are formed as a result of the humification pro-
cess. Unfortunately, the proportion of phytomeliorants is extremely small (2.2 %), even
smaller than the part of poisonous (2.7 %) and wild (6.9 %) species. To characterize the
succession degree, a cenomorphic analysis of vegetation was performed (Table 5) [23].
Some species are transitional. For example, stepant-pratant (StPr) is a meadow species
that can grow in steppe conditions.

It was established that the species that are represented in the vegetation of Kharkiv
landfills cover all types of cenomorphs. The leading type of cenomorph for the landfills
flora is ruderal species (Ru), which is due to the significantly transformed landscapes in
the active areas of landfill functioning where a secondary vegetation cover begins to
form. A significant number of species are characteristic representatives of the forest (Sil),
meadow (Pr) and steppe (St) plants. Such vegetation is typical of beam landscapes, in
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which landfills are laid according to standards. There are significantly fewer species of
swamp (Pal), sand (Ps) and rock plants (Ptr). Thus, we can assume the existence of
specific factors of the formation of such vegetation cover, whereby plants can be intro-
duced due to ornithochoria, deflation, and surface runoff. Halophytes (Hal) and aquatic
(Aq) species are the least abundant due to the atypical living conditions for such spe-
cies, whereby soils are almost absent, highly degraded, poorly moistened and com-
pressed.

Table 5.  Species of Derhachiv and Rohan landfills by cenomorphs
Tabnuys 5.Bngm 3a ueHomopdamum JepraviBcbkoro Ta PoraHcbKoro noniroHie

St Sil Pr Pal Ps Hal Ptr Aq Ru
28 42 34 6 5 1 3 1 57

Comments: forest species — silvants (Sil); steppe species — stepants (St); meadow species — protanty (Pr);
wetland species — paludants (Pal); plants of saline soils — halophytes (Hal); weeds — rude-
rants (Ru)

Mpumitkn:  nicosi Buan — cinbBaHTy (Sil); cTenosi Buan — ctenantu (St), ny4Hi Buan — npataHtu (Pr); 6o-
noTHi Buan — nantoganTtu (Pal); pocnuHu 3aconeHux rpyHTiB — ranoditu (Hal); 6yp’saHu — pyae-

paHTu (Ru)

CONCLUSIONS

Vegetation cover of landfills is represented by at least 117 plant species. The plant
species composition is dominated by herbaceous and perennial species, which indi-
cates the processes of secondary succession in the formation of vegetation cover. The
plant species of the studied landfills were classified according to their practical use. It
was establisheded that a significant proportion of the species are weeds, medicinal, or
food plants. On the other hand, there is an extremely small number of phytomeliorants
that are essential for the territories of devastated landscapes; this indicates the low
potential for restoration of natural landscapes.

The territories of the landfills were significantly dismembered in the process of ex-
ploitation, therefore, the vegetation of different areas is different. The vegetation in the
areas of active transportation and unloading of waste (OL) is represented by single ru-
derants, which indicates a high degree of territory damage, lack of fertile soil and pri-
mary succession signs. RL zones have a greater diversity of species, the leading fami-
lies are Asteraceae and Caprifoliaceae, which in general are dominant families for both
landfills. There is a tendency for secondary succession in these areas; ruderants are
gradually being replaced by cultivated plants (ornithochorns from adjacent agroceno-
ses), perennials and shrubs. Similar trends are noticeable in the area of Derhachiv
landfill, where the vegetation restoration has taken place for 20 years after reclamation.
The NLW and NLG zones of both landfills were the most numerous by plant species.
These territories are exposed to the least impact among other areas, and are formed
independently. There is a significant dominance of perennials over ruderants and annu-
als, which indicates the potential for restoration of the natural landscape.

The regularities of vegetation formation on the territories of landfills have been
determined, they include: a significant distribution of ruderal species in response to soll
damage and a strong anthropogenic impact on the landscape; the presence of abori-
ginal plants, typical of the territories where landfills are laid; the invasion of species from
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adjacent areas as a result of transmission by abiotic factors and from other areas as
a result of transmission by birds.
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AHANI3 POCIIMHHOI O NMOKPUBY MOJIMOHIB TBEPAUX MOBYTOBUX
BIAXOAIB XAPKIBLLUNHA

A. K0. emenmeeea*, C. B Aceeea, J1. FO. AHOpyceHko, A. B. YannuziHa
XapkiecbKkuli HaujoHanbHUl rnedazoeiyHull yHisepcumem imeHi I. C. Ckogopodu
8yn. Anyescbkux, 29, Xapkie 61002, YkpaiHa

*KopecrioHdyroyuli asmop e-mail: dementeeva.y@gmail.com

Bctyn. BusHauyeHHs BWOOBOrO Pi3HOMAHITTS POCMAVMH Ha TepuTopisxX MOMIroHis
TBEpAUX NobyTOBMX BigXOAiB NPOBEAEHO 3 METOK BUAINEHHSI 3aKOHOMIpHOCTEW hopMy-
BaHHSA POCMAMHHOIO MOKPWMBY M E€KOMOriYHOT OLHKW CTaHy TexHoueHosy. JocnimkeHHs
BWOOBOMO Pi3HOMAaHITTS POCANH 34iCHEHO Ha TepuTopiax [depradiscbkoro Ta PoraHcbk-
KOro MoniroHiB TBepanx NobyToBUX BiAXoAiB y MicTi XapKoBi.

Matepianu ta metogu. [1na obuMcrneHHs BUAOIB BMKOPUCTAHO METOA MiHINHNX
MapLupyTiB i NpobHux nnow,. CTyniHb NOKpUTTA 3HargeHo metogom Opyae. Mipy cxo-
XOCTi BU3HAYEHO 3a JOMNOMOro po3paxyHKy KkoediuieHTa XKakkapa. PocrnvHu cuctema-
TM30BaHO 3a BUOAMMU, XUTTEBUMM dOpMaMM, TPUBATICTHO XUTTS, TUNamu LeHomopd.

Pe3ynbrati 1 obroBopeHHsA. Ha noniroHax TBepamx nobyToBmx BigxodiB micta
XapkoBa 3adikcoBaHo Bcboro 117 Buais. Ha PoraHcbkoMy noniroHi TBepamx nodyToBumx
BiAX04iB i NpMNernux 4O HbOro TEPUTOPISIX POCIIMHHUIA NMOKPUB NpeacTaBneHnin 92 Bu-
aamu, Ha Oepradiscbkomy — 93 Bugamu. Yepes HepiBHOMIpHE pO3MilLleHHSI POCITMHHOC-
Ti HA TEPUTOPIAX BUZINEHO 30HM NOMITOHIB 32 cneundikor POCIMHHOIO NOKpMBY (4 Ans
Hepraviscbkoro Ta 3 3oHM gns PoraHcbkoro noniroHi). Hanbinbl BupaxeHa BuaoBa
Pi3HOMaHITHICTb POCIUH Ha [lepradiBCbKOMY MOSIrOHI Y 30HI HaTypanbHOro naHawagTy
(44,0 %), Ha PoraHcbkomy nomiroHi — y 30Hi pyaepanbHoro naHgwadty (38,4 %).
BukoHaHO nogin oTpyMaHmx 4aHux 3a CKIagoM POChVH i BUBHAYEHO YMOBW iCHYBaHHS.
3a xuTtTeBnMn cbopmamm Ha [epradiBcbkomy Ta PoraHcbKomy noniroHax AOMiHaHTHI
TpaB’ssHUCTI pocnuHn — 83,8 % i 85,8 % BignosigHo. 3a TpMBanicTio XUTTSA NepeBaxa-
toTb HaratopivHi pocnmHun — 53,8 % i 52,2 %. PocnvHu noniroHiB 3a CBOIM NpakTUYHUM
BMKOPUCTaHHAM — fikapcbki (18,6 %), xapyosi (11,1 %), megoHocu (10,8 %), HarimeHLwe
pocnuH ditomeniopaHTiB (2,2 %). JoMiHylounMyn poguHamum Ha o6OxX MoniroHax €
AncTpoBi — 24,6 % i ToHkoHoroBi — 13 %. KoediuieHTn nogibHocTi YKakkapa manu no-
KasHukn Big 0,18 y HalMeHLU CXOXMX MixX coboto 3oHax go 0,75 y nomiGHMX 30Hax.
Cj, po3paxoBaHui Ansa ABOX MoriroHis, gopieHoe 0,11. PocnuHmn cnctematmsoBaHo 3a
LeHoMopdidHO NpuHanexHicTio. MNposigHnin TN ueHomopd Ans dropy NOMIroHIB —
pyaepanbHi Buam (Ru), Takox 3Ha4Hy YacTKy 3anmatoTb BUAW, XapaKTepHi AN NiCOBMX
pocnuH (Sil), ny4Hux (Pr) i ctenosux (St).

BucHoBku. [Ins TepuTopii cknagyBaHHs TBEpAMX NOOYTOBMX BiAXO4iB XxapakTep-
HWA BUCOKWUIA CTYNiHb TPAHCAOPMOBAHOCTI, L0 ACKPaBO NPOSBNAETLCHA Y POPMYBaHHI
pocnunHHOro nokpuey. CyTTeBa BigMiIHHICTb MiXK POCIMHHMM MOKPMBOM TEpPUTOPIA Mo-
niroHiB (Cj = 0,11) nosicHOeETbCS cneuundikol TEXHOreHe3y OOCIIAXEHUX EKOCUCTEM,
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icTOpUYHMUMK NaHgwadpTHIMK Ta nepegymoBamMmn hopMyBaHHS POCITMHHOIO MOKPUBY.
MpypogHUn TpaB’SAHUCTUIA POCIMHHUIA MOKPUB Ha MOMIroHax 3aMiHETbCA pyaepanb-
HUM Ta YarapHWKOBMM, LLIO BKA3y€ Ha CKMagHi YMOBW iCHYBaHHS ANsl KyNbTYPHUX POC-
JINH Ta CYKLUECIHI npouecun. BuaHadeHo, LLO pPOCIMHHMIA NOKPUB Ha TEPUTOPIAX hopMy-
€TbCS 3@ TPbOMa OCHOBHMMMW YMHHWKaMM — iCTOPUYHO XapaKTepHi YrpynoBaHHs, siKi
Y BiANOBiAb Ha CUMbHI NOPYLIEHHS 3aMiHIOTBCS pyAepaHTamMu B nNpoLeci cykuecil Ta
OesKi He npuTamaHHi BUAW, 3aHOCATLCA BIOTUYHUMM UM aBIOTUHHUMKN YMHHUKaMMU.

Knroyoei cnoea: poCnuHHUIA NOKpUB, [epraviBCbKuiA MOMIroH TBepaux nobyTo-
BMUX BigxogdiB, PoraHcbkunii noniroH TBepaux nobyToBuX Bigxo-
4iB, TpaHcopMoBaHi NnaHawadTn, LeHoOMopdivyHa npuHanex-
HiCTb
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