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Abstract. This study presents a comparative analysis of alien vas-
cular plant species distribution on six test areas covering about 30
km?each, which were located between 51°20' N — 46°45' N and
28°9' E — 32°35' E in Polissya (Ovruch), Forest — Steppe (Ruzhyn,
Sharhorod, Teplyk), and Dry Steppe (Muzykivka, Krugloozerka).
During the field surveys of 100 habitat plots, which were carried
out according to the Whittaker’s plant diversity sampling method,
185 alien species were found: Ovruch — 147, Ruzhyn — 156,
Sharhorod — 157, Teplyk — 154, Muzykivka — 110, and Kruhloo-
zerka — 108. The share of alien plant species increased from 34 %
(Ruzhyn, Shargorod) to 49 % (Muzykivka), i.e., from north to
south. Additionally, the share of alien species was positively influ-
enced by degradation of the herbaceous layer, initiated by its an-
thropogenic transformation. However, among the 185 non-native
species 80, or 43 % were present at all locations. According to the
coefficient of similarity-dissimilarity of species composition of
the alien fraction, the study areas form two pleads at the level C/ =
= (. 49: Polissya-Forest-Steppe with internal similarity of Cj =
0.89 — q = (. 74, and Dry-Steppe with internal similarity oij =
0. 90. The results indicate the need for monitoring and control of
non-native plant species, both for scientific purposes and for im-
plementation of efficient measures at the state level as well as at
the level of natural spatial and administrative units.

Introduction

Invasions of alien plant species have become a global
phenomenon. The intensification of these processes in
recent decades is caused by globalization of human ac-
tivities and other factors, both global and local in their
scale. In Ukraine, the spread of alien plant species is
certainly related to agricultural lands, which comprise
up to 72 % of the total area of the country, including
58—62 % oftillage [11]. It is known that degrees of con-
stancy, frequency, and abundance of alien plant species
change in accordance with geographical latitude. Dy-
namics of these changes depends on the natural zones,
which are also determined by their geographical loca-
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tion [1, 8]. This article presents an attempt to show the
extent to which the peculiarities of distribution of non-
native plant species determined by physiographic zone
conditions are either preserved or have a tendency to
become neglected in anthropogenic habitats of the flat-
land part of Ukraine.

Material and Methods

The subject of the present study is the part of phytobiota,
which consists of non-indigenous (alien, adventive, non-
native) species of vascular plant, spontaneously occurring
in agricultural landscapes of the flatland part of Ukraine.

Our study covers various aspects of the non-native
flora of the region, in particular the species composi-
tion, taxonomical and typological structures, and dyna-
mics of alien species in agricultural landscapes of three
physiographic zones.

The main field inventories were carried out in June-
July 2004 as a part of the joint project of UNEP GEF
Biodiversity Indicator for National Use (BINU) and
the Ukrainian Land and Resource Management Centre
(ULRMC), and supplemented by additional studies in
subsequent years. Data from Landsat 7 ETM+ was
handed by ULRMC.

The natural-anthropogenic phenomenon of distri-
bution of alien plants within the pilot regions of flatland
Ukraine was studied in six test areas. According to the
longitude gradient, they are located in the following
physiographic regions: Ovruch — Polissya (the forest
zone in the northern part of Ukraine); Ruzhyn, Teplyk,
and Shargorod — Forest-Steppe zone; and Muzykivka
and Krugloozerka — the Dry Steppe zone, a part of the
Steppe zone in the southern part of Ukraine (Table 1).

The area of each test site was about 30 km?. Each of
them represented specific modes of agricultural nature
and land use.

The following habitat types were defined within the
test areas: fields and other cultural phytocoenoses, na-
tive steppe and meadows, intensive pasture and hay-
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making areas, natural forests (except for the two dry-
steppe areas) and artificial forest plantations, rural set-
tlements and roadside communities. Within these areas
100 habitat plots of different types were selected and in-
ventoried according to Whittaker’s plant diversity sam-
pling method. This method gave us a possibility to get
data on parameters of species composition and frequen-
cy at 1 m?, 10 m?, 100 m?, 1000 m?spatial scales and for
the whole area in each habitat [10, 6]. Habitat plots
were selected according to the types of habitats, so each
type was represented at each study site. As a whole,
there were described and inventoried: pasture and hay-
making areas — 33 plots, fields — 26 plots, artificial tree
plantations and rural ornamental stands of trees and
shrubs — 26 plots, natural forests with some artificial
(planted) components — 7, and synanthropic commu-
nities of rural settlements - 8 (Table 2).

The land use structure of Ovruch was shaped by tillage
(2986 ha), orchards — (12 ha), haymaking areas — (242
ha), pastures — (133 ha), roads and forest shelter belts.
To the south there is the Noryn River (a left tributary of
the Uzh River), which belongs to the catchment area of
the Prypyat (Pripet) River. Descriptions were carried out
in the main crop fields, along field margins and roadsides;
biota of adjacent forest belts (oak, birch, and mixed oak-
maple ones), fallows along old reclamation canals, artifi-
cially improved haymaking areas, pastures on water mea-
dows, as well as riverside and aquatic vegetation of the
Noryn River were studied; ruderal communities and cul-
tural phytocoenoses including ornamental plant com-
munities of Velyka Chernihivka and Mala Chernihivka
villages, were inventoried as well (Table 2).

The land use structure of the Ruzhyn test area was
shaped to a large extent by pastures, in addition to crop

Table 1. Location of the test areas

lands. Pastures were located on slopes of several ravines,
where the Horihova (Gorikhova) River (the Ros' River
basin) takes its source, and represented different stages
of pasture digression of bunchgrass grassy meadow
steppe. Forest belts and small hornbeam-oak erosion-
preventive tree plantations of the age of about 60 years
with a herbaceous layer of forest weeds and coarse rud-
eral herbs were inventoried. On the west side there was a
railway section between Pogrebyshche and Kozyatyn
stations, which was thought to be a «hotspot» of alien
plant species (Table 2).

Coniferous (pine), ash-oak erosion-preventive tree plan-
tations (60 years old) and oak-hornbeam forest belts,
bunchgrass grassy meadow steppe at the late stages of
pasture digression, riverside and aquatic vegetation, ru-
deral vegetation of the former narrow-gauge railway fill,
ruderal communities and ornamental plantings of Kle-
kotyna were observed together with agricultural lands
on the test area of Shargorod (Table 2).

The test area of Teplyk was represented by agrophy-
tocoenoses, abandoned fallow lands in orchards, horn-
beam-oak plantations, ruderal communities and orna-
mental tree stands of Velyka Mochulka village (Table 2).

Semi-natural vegetation of the test area of Muzykivka
was represented by pastures on slopes of Rusova and Vi-
rovchana ravines, and ruderal communities along these
ravines, as they were almost totally ploughed (Table 2).

The coenotic background for preservation of vascular
plants within the study area of Krugloozerka was shaped by
remnants of bunchgrass steppes on chestnut soils and sa-
line steppe meadows, saline meadows, solonchaks, and
riverside vegetation along lakes. This habitat type compo-
sition is a natural analogue of the Potyyvska part of the
Black Sea Biosphere Reserve of the National Academy of

Geographical coordinates: .. . .
Name Jatitude (N) and longitude (E) Administrative location

Ovruch 51°202"; 51°17'34""; 51°16'31"; 51°19'13"; Zhytomyr Region, Ovruch District, Velyka Chernihivka village
28°50'53""; 28°50'8""; 28°21'; 28°58'2"

Ruzhyn 49°37'52"; 49°36'15"; 49°39'38""; 49°40'51""; | Zhytomyr Region, Ruzhyn District, Zoryane village
29°12'18";29°16'24'"; 29°16'56""; 29°12'48"

Shargorod 48°47'54""; 48°47'38""; 48°49'47""; 48°49'58""; | Vinnytsya Region, Shargorod District, Klekotyna village
28°9'25"; 28°15'42""; 28°15'41""; 28°9'23"

Teplyk 48°36'1""; 48°37'2""; 48°40'24""; 48°39'17"; Vinnytsya Region, Teplyk District, Velyka Mochulka village
29°31'41""; 29°34'45"; 29°33'16"'; 29°29'10"

Muzykivka 46°45'16'"; 46°45'26"; 46°48'27""; 46°48'21""; | Kherson Region, Bilozerka District, Muzykivka village
32°29'55"; 32°35'54""; 32°35'48""; 32°30'7"

Krugloozerka 46°07'51""; 32°23'17" Kherson Region, Hola Prystan’ District, Krugloozerka village
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Table 2. Diversity of inventoried habitat plots

Test area, number of descriptions

Habitat
Ovruch Ruzhyn Shargorod Teplyk Muzykivka | Krugloozerka Total
SEMI-NATURAL HABITATS
Natural forests with artificial components 1 2 2 2 — — 7
Broad-leaved forests — 1 1 1 — — 3
Flood plain forest 1 1 1 1 — — 4
Steppe (pasture and haymaking areas) — 2 3 2 1 5 13
Bunchgrass grassy meadow true steppe at — 1 2 1 — — 4
podzolized on chernozem soils
Bunchgrass steppe on chestnut soils — — 1 3 4
Fallow lands 1 1 1 — 2 5
Meadow (pasture and haymaking areas) 2 1 1 7 11
Floodplain meadows 2 1 1 — 4
Saline meadows — — — 5 5
Solonchaks — — — — — 2 2
Riverside and aquatic vegetation (pasture and 1 1 1 1 1 5
haymaking areas)
Synanthropic communities 2 2 1 1 1 1 8
Ruderal communities 1 1 1 1 1 1 6
Railway side communities 1 1 — — — — 2
TOTAL 6 8 8 5 3 14 44
Anthropogenic habitats
Cereal crops fields 2 2 1 1 3 3 12
Barley — — 1 1 1 4
Oats 1 1 — — — — 2
Rye 1 — — — 1 1 3
Wheat — 1 — — 1 1 3
Intertilled crops fields 2 1 4 2 — 2 11
Buckwheat 1 1 — 1 — — 3
Flax 1 — — — — — 1
Maize — — 1 1 — — 2
Mustard — — — — — 1 1
Potato — — — — — 1 1
Sugar beet — — 2 — — — 2
Sunflower seed — — 1 — — — 1
Perennial herbs fields — 1 1 1 — — 3
Clover — 1 1 — — — 2
Alfalfa — — — 1 — — 1
Cultivated pasture and hay areas 2 1 — — — 1 4
Tree plantations 3 3 6 3 — 5 20
Conifers — — 1 — — — 1
Broadleaves — 1 3 1 — — 5
Forest belts 3 1 2 1 — 4 11
Orchards — 1 — 1 — 1 3
Rural ornamental tree plantings 1 1 1 1 1 1
TOTAL 10 9 13 § 4 12 56
GRAND TOTAL 16 17 21 13 7 26 100
ISSN 0372-4123. Ykp. 6oman. scypu., 2013, m. 70, No 4 485
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Fig. 1. Taxonomic diversity of vascular plants on the test areas
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Fig. 2. The diversity of anthropophytes according to their time of
introduction

Sciences of Ukraine, which is situated to the west of the
test site. All these lands have been used as pastures and
came under pasture digression. Cultural phytocoenoses of
Krugloozerka are represented by cereal crops, intertilled
crops, forest belts, and ornamental tree and shrub plant-
ings in Krugloozerka and Bilshovyk villages (Table 2).
The comparative analysis of the alien plant species
composition on the test areas was carried out using com-
puter methods and relevant software (MS Excel, MS Ac-
cess) on the basis of the database of ficld inventories.

Results and Discussion

The detailed analysis of inventories of taxonomic and ty-
pological diversity of vascular plant species in the test ar-
eas was presented earlier [1, 3, 5]. We revealed several
tendencies of the current anthropogenic transformation
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of the phytobiota in the agricultural landscape, and three
of them are strongly pronounced. Those are decreasing
of species richness, impoverishment of typological spec-
tra and synanthropization. Specific species richness of
the test areas was lower than the overall natural zonal spe-
cies richness. According to L.I. Malyshev’s estimates [7],
species richness values for an area of 100 km? should
number 550 species for Polissya, 652 to 700 species for
the Forest-Steppe, and 600—650 species for the Steppe.

The total number of anthropophytes in six test are-
as was 185 species. Vascular plant species richness and
taxonomic diversity within each test area are shown
on Fig. 1.

The index of adventization (a share of alien species in
the total number of species) has a tendency to increase
from north to south, i.e., from Polissya to Dry Steppe
areas. However, this index greatly depends on the pres-
ence of semi-natural fragments in the land use structure
of a test area.

The mean value of the index of adventization for Uk-
raine is 13 % [9]. Anthropophytes make up to 8—10 % of
vascular plant species diversity in Steppe areas of Lugan-
skiy Nature Reserve and Ukrainian Steppe Nature Re-
serve, excluding Khomutovskiy Steppe, where the share of
alien species is 14 %; in Black Sea Biosphere Reserve —
15 %, and in the buffer zone of Askania-Nova Biosphere
Reserve — 36 % [4]. On the test areas the value of the index
varied between 34 and 49 %: Ovruch — 38 %, Ruzhyn —
34 %, Shargorod — 34 %, Teplyk — 36 %, Muzykivka —
49 %, and Krugloozerka — 40 %.

According to the time of introduction, kenophytes
(euncophytes and neophytes) prevail on the test areas
located in the Polissya and Forest-Steppe zones; this
component comprises 55 % of the total number of alien
plant species. On the Dry-Steppe test areas, the distri-
bution of species is opposite; archeophytes — (55 %)
clearly prevail there (Fig. 2).

The share of anthropophytes, occuring on all test ar-
eas is 43 %. It has been found that such a level of share
of weeds occurring across all natural zones is peculiar
for the synanthropic flora of the flatland part of Ukraine
in general. The dynamics of segetal species in different
natural zones of Ukraine in the period between 1927
and 2003 was studied earlier [2, 8]. It was shown that the
share of anthropophytes increased in all zones almost
evenly, and the share of overall spread segetal weeds in-
creased from 15 % to 44 %.

There were 80 alien plant species that occurred in all test
areas: Anisantha tectorum (L.) Nevski, Apera spica-venti
(L.) P. Beauv., Artemisia absinthium L., Bassia scoparia (L.)
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A. J. Scott, Bromus arvensis L., B. scoparius L., B. squarro-
sus L., Cannabis ruderalis Janisch., C. sativa L., Capsella
bursa-pastoris (L.) Medik., Carduus acanthoides L., Cen-
taurea cyanus L., Chenopodium opulifolium Schrad. ex DC.,
Cichorium intybus L., Conium maculatum L., Consolida
ajacis (L.) Schur, C. divaricata (Ledeb.) Schroedinger,
Conyza canadensis (L.) Crong., Coriandrum sativum L.,
Crepis capillaris L., Cyclachaena xanthiifolia (Nutt.) Fre-
sen., Cynoglossum officinale L., Datura stramonium L.,
Daucus sativum (Hoffm.) Roehl., Descurainia sophia (L.)
Webb. ex Prantl, Echinochloa crusgalli (L.) P. Beauv., Elae-
agnus angustifolia L., Euclidium syriacum (L.) R. Br., Fal-
lopia convolvulus (L.) A. Love, Fumaria schleicheri Soy.-
Willem., Galinsoga parviflora Cav., Geranium pusillum L.,
Hordeum murinum L., Helianthus annuus L., H. subcanes-
cens (A. Gray) E. E. Watson, H. tuberosus L., Hyoscyamus
niger L., Lactuca serriola L., Lamium amplexicaule L., Lap-
pula squarrosa (Retz.) Dumort., Lepidotheca suaveolens
(Pursh) Nutt., Lepidium draba L., L. ruderale L., Lipandra
polysperma (L.) Moq., Lycopsis arvensis L., Lycium bar-
barum L., Medicago sativa L., Morus alba L., Myosotis ar-
vensis L., Oenothera biennis L. aggr., Onopordum acanthium
L., Papaver rhoeas L., Petroselinum crispum (Mill.) A.W. Hill,
Poa annua L., Raphanus raphanistrum L., Sambucus ebulus
L., S. racemosa L., Saponaria officinalis L., Sinapis dissecta
Lag., Sisymbrium loeselii L., Syringa vulgaris L., Secale
cereale L., Sclerochloa dura (L.) P. Beauv., Sonchus arvensis
L., S. asper (L.) Hill, S. oleraceus L., Setaria pumila (Poir.)
Roem. et Schult. (8. glauca auct. non (L.) P. Beauv.), S. vi-
ridis (L.) P. Beauv., Thlaspi arvense L., Tripleurospermum
inodorum (L.) Sch. Bip., Urtica urens L., Veronica agrestis
L., Vicia angustifolia Reichard, V. hirsuta (L.) S.E Gray,
Viola arvensis Murray, Xanthoxalis corniculata (L.) Small,
X. stricta (L.) Small, Xanthium albinum (Widder) H. Scholz,
X. rupicola Holub, and X. strumarium L.

The fractions of anthropophytes of the test areas of
Muzykivka and Krugloozerka were almost the same, ex-
cept for two species — Hibiscus trionum L. and Solanum
cornutum Lam. Four alien species were registered only in
Ruzhyn, near a railway, demonstrating their migration
pathway via railroads. They were Anchusa azurea Mill., Im-
patiens parviflora DC., Mirabilis nyctagyneus Michx., and
Senecio viscosus L. It is worth to notice that in the natural
broad-leaved forest located within 400—500 m from the
railway, 1. parviflora was absent, while indigenous 1. noli-
tangere L. occurred there. Rhinanthus apterus (Fr.) Ostenf.
occurred only in the Shargorod study area.

The Jacquard’s coefficient demonstrated high similarity
of compositions of anthropophytes. Two pleiades are clearly
expressed: Dry Steppe — Muzykivka and Krugloozerka —
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q = (. 90, in contrast to their clustering with others q =0.
49. Forest-steppe and Polissya areas form separate pleads
with the similarity level q =0.89— q =0.74[5].

Conclusions

The comparative analysis of distribution patterns of alien
vascular plant species in six test areas, located between 51°20
N — 46°45' N and 28°9" E — 32°35' E, has confirmed the
known thesis concerning the increase of anthropophytes’
share in spontaneous floras in the North-to-South direc-
tion. Though, the difference between anthropophytes’
shares in floras of the test areas located in the Polissya, For-
est-Steppe and Dry Steppe natural zones was insignificant,
and 80 species or 43 % were found in all test areas.

During the field surveys of 100 habitat plots, which
were carried out according to Whittaker’s plant diversity
sampling method, we recorded 185 non-native plant spe-
cies: Ovruch — 147, Ruzhyn — 156, Shargorod — 157, Tep-
lyk — 154, Muzykivka — 110, Krugloozerka — 108.

The share of alien plant species increased from 34 %
(Ruzhyn, Shargorod) to 49 % (Muzykivka), i.e., from
north to south. The share of non-indigenous species was
positively correlated with the level of degradation of the
herbaceous layer, initiated by its anthropogenic trans-
formation. Stable intensification of adventization proc-
esses in the direction from north to south was confirmed
by a 10 % — higher share of archeophytes in the species
composition of floras of the southern test areas.

According to the coefficient of similarity-difference
of species composition of the alien fraction, the study areas
form two pleads at the level C/ = 0 49: Polissya-Forest-
Steppe with internal similarity of C] =0.89 — Cj =0.74
and Dry-Steppe with internal similarity of C/ =0.90.

The results indicate the need for monitoring and con-
trol of non-native plant species, both for scientific pur-
poses and for implementation of efficient measures at
the state level as well as at level of natural spatial units
(natural zones, historical-floristic regions, etc.) and ad-
ministrative units.

The discussed phenomenon of development of the frac-
tion of anthropophytes confirms the critical condition of
the agricultural ecosystems of the flatland part of Ukraine.
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P.1. Bypoa
HaykoBuii HeHTp eKOMOHITOPUHTY Ta GiOpi3HOMAHITTSI
meranoJjiica HAH Ykpainu, M. Kuis

TPATIJIAHHA THBA3IMHUX POCJIMH )
B AHTPOITOTEHHUX EKOCUCTEMAX PIBHUHHOT
YKPAIHU 3A LIMPOTHUM I'PAJIEHTOM

HaBeneHo nopiBHSUIbHUM aHai3 TPAIISTHHS YYXKOPiAHUX BUIIB
CYIMHHMX POCJIMH Ha IIECTH TeCTOBUX IUITHKAX TUTIOIIEIO OJIN3bKO
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30 km? KokHa. Bonu posrarosani B Mexax 51°20 iiH. 1. — 46°45'
ITH. 111 Ta 28°9' ¢x. 1. — 32°35’ cx. 1. y INomicci (OBpyu), Jlicocterry
(Pyxxun, Ilapropon, Termk) ta Cyxomy Cremy (My3uKiBKa,
Kpyrioosepka). [TonboBumu 001iKaMu, MPOBEAEHUMU 32 METO-
oM Yirtekepa, BusiBiicHo 185 BuaiB-aHTponodiris: OBpyd — 147,
Pyxun — 156, lapropox — 157, Termuk — 154, My3ukiBka —
110, Kpyrinoozepka — 108. YacTka 4yKOpilTHUX BUJIIB 3pocTajia 3
niBHOYiI Ha TiBaeHb i3 34 % (PyxuH, Lllapropon) no 49 % (My3su-
KiBKa) Ta 3ajieXkajia TaKOX Bill CTYTIeHST IeTpajallii POCIMHHOTO 10~
KPUBY, CIIPUYMHEHOI MOro aHTPOMOreHHOI TpaHC(hOpMAaLli€o.
Brim, cepen 185-tu uykopigaux sunis 80, abo 43 %, nommpeHi Ha
YCiX AiIsSTHKAaX. 3a MOAiOHICTIO—BiAMIHHICTIO BUZOBOTO CKIIay L€l
(bpaxiiii TeCTOBI ALISTHKY YiTKO PO3MANAIOThCsI HA PiBHI C 0, 49Ha
IBi TUIESIU: TIOJTICHKO-JTICOCTENOBY 3 BHYTPILLIHBOIO no;u61—ncno
q 0, 89 — q 0, 74 Ta cyx0-CTenoBy 3 BHYTPIIlIHBOIO MO/iOHIC-
0 C = 0, 90. TTocurieHHst anBeHTH3aLLIT QIIOpH 3 MBHOYI Ha T1iB-
JleHb MiATBEPIXKY€EThCs OUTbIIO Ha 10 % vacTkoto apxeodiTiB y
CIOHTaHHUX iopax MiBAEHHUX TECTOBUX AUISTHOK. 3po0JeHO
BMCHOBOK MPO HEOOXiAHICTh OpraHizailii KOHTPOJIIO 3a BUIAMU-
aHTpornodiTaMu [1J1s1 HAYKOBUX LI Ta BXUTTS ONEpaTUBHUX 3a-
XOJIiB HE JIMILIE Ha 3araJibHO/IepXXaBHOMY DiBHi, a i TAKOX Ha piBHi
OJIMHULIb MPUPOTHOTO Ta AAMiHICTPATUBHOTO MOILIB.

Katwuoei caoea:uyxucopionuii 6ud pocaut, oceauue, noae,
nacosuuje, CiHONCAMb, AiC08e HACAONCEHHS, CIAbCbKEe NOCEACHHS,
Yipaina.

P.U. bypoa
WuctutyT 3BOonMoHHoi 3kosiorn HAH Ykpaunsl, . Kues

BCTPEYAEMOCTb MHBA3ZUMOHHbIX PACTEHU I
B AHTPOTIOTEHHBIX BKOCUCTEMAX PABHUHHOW
YKPAWHLI [10 IUPOTHOMY I'PAIMEHTY

[IpuBeneH cpaBHUTEIbHBIN aHAIM3 BCTPEYAEMOCTH TY>KEPOITHBIX
BUJIOB COCYIMCTBIX PACTEHUI1 Ha 11IECTH TECTOBBIX y4aCTKaxX I1J10-
manbio okoj1o 30 km? Kaxablil. OHU paciojokeHbl Mexay 51°20
c. mr. —46°45' ¢. ur. u 28°9' B. 1. — 32°35' B. 1. B [Tonecke (OBpyy),
Jlecoctenu (Pyxwun, Illapropon, Teruk) u Cyxoit Crenu (My-
3bIKOBKa, Kpyrioosepka). [ToseBbiMu yueTamu, TPOBEICHHBIMU
10 METOy YUTTeKepa, B COCTaBe CIIOHTaHHOI (hJIOPHI TECT-Y4acT-
KOB oOHapyxeHo 185 Bumos-aHTponoutos: OBpyud — 147, Py-
XuH — 156, Iapropon — 157, Terk — 154, My3bIkoBKa —
110, Kpyrmoosepka — 108 BumoB. J10J1s1 4y>KepOIHBIX BUIOB BO3-
pacrajia B HarpaBJieHUU ¢ ceBepa Ha 1or ot 34 % (PysxuH, LLlapro-
pon) 1o 49% (My3bIKOBKa) M B 3HAYUTEbHOM CTETNIEHU 3aBUCEIa
OT YPOBHSI JIeTPpaiallii PaCTUTEILHOTO MTOKPOBA, BBI3BAHHOM €T0
aHTPOITOreHHOM TpaHchopmalnmeit. M3 185-Tu uykepoaHbIX BU-
noB 80, miu 43 %, BcTpeyanuch Ha Beex yyactkax. ITo cxomct-
By—pa3MyMIO BUAOBOrO COCTaBa 3TOil (hpaklMU TEeCTOBbIC
yyacTku 1o koddbuumeHty XKakkapa 4yeTKo pacragaiorcsl Ha
yYpOBHE C = 0, 49 Ha ;Be IUICSIbL: MOJECCKO-JIECOCTEITHYIO C
BHyTpeHHI/IM cxonctBoM C =0, §9 — C 0, 74 1 CyXOCTEIHYIO C
BHYTPEHHUM CXOJCTBOM d 0, 90. yBequeHI/Ie CTETIEHU aJIBEH-
TU3auuu GIopkl ¢ ceBepa Ha 10T MOATBEPXKIAeTCs OOJblleit Ha
10 % noneit apxeodUTOB B cOCTaBe CIIOHTAHHOM (hJIOPBI HA TOX-
HBIX TECTOBBIX yyacTKax. CielaH BBIBOIL O HEOOXOAMMOCTH Opra-
HMU3ALMUA KOHTPOJISI BUIOB-aHTPOMO(MUTOB /LISl HAyYHBIX LIeJIei U
OMepaTUBHBIX MEP HE TOJILKO Ha 00LIErocy1apCTBEHHOM YPOBHE,
HO TaKXXe Ha YPOBHE MPUPOIHBIX BbIIEIOB M aIMUHUCTPATUBHBIX
eMHULL.

Knanwueesov e cao 6 a uyuepoouslii 6ud pacmeHui,
Mecmoobumanue, nose, nacmouuje, CeHOKOC, N1eCHOe Hacax)coeHue,
cenbckoe nocenernue, Ykpauua.
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