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Meadow-steppe vegetation was much more abundant in the past and covered
large areas. However, nowadays, only small refugia of such vegetation remain due to
the intensification of agriculture and significant anthropogenic transformations. These
refugia, found on the slopes of hills and gullies, are of high scientific value with regard
to the conservation of soil invertebrates’ microhabitats. This study is the first one con-
ducted with the purpose to investigate invertebrate mesofauna diversity in meadow-
steppe areas of Northern Podillia. Soil invertebrates that belong to 40 families from six
classes of three phyla are the object of our research. They are an essential component
of terrestrial ecosystems due to their regulative role in the topsoil. Soil invertebrates are
functionally divided into different groups, but our special attention was given to “ecosys-
tem engineers”, 13 species of Formicidae in particular, which are the organisms that
significantly influence the soil by their activity. In addition, ants selectively affect the
distribution of both autotrophs and heterotrophs. Formicidae alter or create micro-habi-
tats and regulate the ability of other species to use the resources. The study presents
structural and functional organization of soil invertebrate communities as well as indica-
tors of their taxonomic diversity and dynamic density. The material was collected during
2018 field season in two relic meadow-steppe areas of the Holohoro-Voroniatsky hills of
Podillia (Makitra and Bila Mts.) and analyzed according to the standard methods. In the
structural and functional organization of invertebrate communities (trophic groups), phy-
tophages prevail by their diversity (39 taxa), and zoophages predominate by dynamic
density (up to 70 % of numbers of collected material). Formicidae are the eudominant
part among the latter. High taxonomic diversity (93 invertebrate taxa: 62 species,
11 genera, and 20 families) as well as dynamic density and dominance structure of
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ground litter fauna communities in meadow-steppe areas of Northern Podillia indicate
their significant role in the functioning of particular ecosystems (e.g., such steppe spe-
cies as Blaps halophila Fischer von Waldheim, 1822, Myrmica deplanata Emery, 1921,
Tapinoma erraticum (Latreille, 1798, etc.).

Keywords: meadow-steppe vegetation, mesofauna, soil invertebrates, “ecosys-
tem engineers”, biodiversity, Northern Podillia

INTRODUCTION

The life cycle of soil invertebrates lasts for a long time in soil [9]. AImost all groups of
invertebrates are associated with soil and are an important component of terrestrial eco-
systems after autotrophic organisms. Soil invertebrates perform a variety of functions in
ecosystems, in particular, they decompose dead plant remains, participate in the biotic
cycle, assist in the formation of primary production and soil cover, regulate microclimate
and water balance, serve as food for other organisms. [5, 26, 28]. At the same time, the
diversity of soil invertebrates depends on the terrain, vegetation, seasonal hydrothermal
conditions etc., and is variable. Depending on the influence of various ecological factors,
some changes in the ratio of the prevalent and scanty species, groups of phytophages,
zoophages, saprophages and polyphages take place. The intensity of these changes
significantly depends on the biotope, its present and past states. The diversity of soil
invertebrates is determined by the physical and chemical structure of soil, its aeration,
temperature, as well as the presence of organic matter [1, 21]. Soil is one of the most
inhabited by species ecosystem components. In this study, we focus on the research of
mesofauna communities of soil and ground litter of two meadow-steppe areas of Nor-
thern Podillia, where such investigations haven’t been conducted before.

Soil invertebrates are usually divided into a number of functional groups; their dis-
appearance can lead to irreversible consequences for the ecosystem [1]. According to
the Lavelle classification [12], there are key groups of soil organisms, in particular “eco-
system engineers”, which are the organisms that significantly influence the soil by mixing
it, constructing aggregate structures, building underground passages, and are involved
in the biotic matter circulation. Besides, there is one more group of “engineers” — chemi-
cal engineers and biological regulators. The former are presented mostly by microor-
ganisms, bacteria, and fungi. The latter are mainly protozoans, nematodes, and micro-
artropods that control the population density in food chains, as well as the availability of
resources, which are under control of chemical engineers [1]. So, “ecosystem engi-
neers” are the organisms that alter the environmental conditions of other organisms
mechanically [11, 13]. This group includes earthworms, termites, ants, isopods and rhi-
zosphere. One of the aspects of our work is to emphasize the role of Formicidae in the
structure of soil invertebrate complex on the sample sites, and to note that soil struc-
tures of Formicidae (ant-hills) may exist even after ants have left the area. The biomass
of ants, in particular biotopes, can reach 15-25 % of the biomass of all organisms. Most
of the ants are non-specialized zoophages and necrophages; some of them can grow
fungi and other insects in their nests [27].

The aim of our research is to determine the current status of soil mesofauna diver-
sity, structural and functional organization of their communities with reference to the
taxonomic diversity and dynamic density of meadow-steppe areas of Northern Podillia,
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and to characterize the species diversity of ants as “ecosystem engineers”. Such
a comprehensive study in this area has been undertaken for the first time.

MATERIALS AND METHODS

The study was conducted in 2018 on two relic meadow-steppe sample sites of the
Holohoro-Voroniatsky hills of Podillia. They are exposed to partial artificial afforestation
associated with spontaneous sylvatization involving Pinus sylvestris and some shrubs,
mainly Crataegus sp., Prunus spinosa, Rosa sp., Viburnum opulus, Sambucus nigra,
Corylus avellana, etc.

Sample site 1. A meadow-steppe area located on the western gully slope under
the summit of Makitra Mt. (15-20° steepness). The xeromesophilic meadow steppes
communities of Cirsio-Brachypodion pinnati union with the fragments of Festuco-Stipion
(Festuco-Brometea class) and forest-steppe plots of Geranion sanguinei union (Trifolio-
Geranietea class) are present on sod-calcareous soils of the site [16]. Carex humilis,
Festuca rupicola agg., Briza media, Elytrigia intermedia, rarely Brachypodium pinnatum
and Stipa pennata dominate in the grass cover. According to the geobotanical zoning,
this sample site belongs to Kremenets district of oak-hornbeam and oak-pine forests of
Kremenets-Khotyn region of the East European province [2].

Sample site 2. A meadow-steppe area located on the second natural terrace of the
western slope of Bila (Pidlyska) Mt. The xeromesophilic meadow steppes communities
of Cirsio-Brachypodion pinnati union with the fragments of forest-steppe plots of Gera-
nion sanguinei union (Trifolio-Geranietea class) are present on sod-calcareous soils.
Carex humilis dominates in the grass cover, but, unlike the first sample site, Stipa pin-
nata is absent and such West Podillia endemics as Carlina onopordifolia and Chamae-
cytisus blockianus are present here. According to the geobotanical zoning, this sample
site belongs to Holohoro-Voroniatsky district of beech forests of Kremenets-Khotyn re-
gion of the East European province [2].

The sampling and inventory of soil mesofauna was accomplished by means of Bar-
ber pitfall traps (standard glass containers (0.5 jars) dug into the soil at the surface level
and filled up with 4 % formaldehyde solution on one third). 10 traps were positioned
along the line every 10 m. The material was collected monthly from May to September.

Material analysis was carried out by standard methods [7, 8, 10]. The taxonomic
composition of invertebrate communities was determined to species or higher systema-
tic level (genus, family). Invertebrate species determination and analysis of their spatial
distribution were based on a number of studies [3, 4, 6, 14, 15, 18, 19, 22, 24]. The or-
dering of animals into trophic groups was carried out according to B.R. Stryganova [23].
The dominance structure of invertebrate taxa was established after Tischler [25].

RESULTS AND DISCUSSION

A rich taxonomic diversity of the invertebrate soil communities in relic meadow-
steppe areas of Northern Podillia — 93 taxa was revealed. These are the representatives
of over 40 families from 6 classes of 3 phyla: ANNELIDA — Oligochaeta (Lumbricidae);
ARTHROPODA - Malacostraca (Isopoda), Chilopoda (Geophilomorpha, Lithobiomor-
pha), Diplopoda (Glomeridae, Julidae), Insecta (Blattodae: Blattidae; Orthoptera:
Tettigoniidae, Gryllidae, Acrididae; Dermaptera; Homoptera: Cicadidea; Hemiptera:
Pyrrhocoridae, Myodochidae, Thyreocoridae; Coleoptera: Staphylinidae, Silphidae,
Cantharididae, Elateridae, Alleculidae. Tenebrionidae, Cerambycidae, Chrhysomelidae,
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Curculionidae, Scarabaeidae; Mecoptera: Panorpidae; Diptera: Sciaridae, Bibionidae;
Hymenoptera: Tenthredinidae, Formicidae; Trichoptera; Lepidoptera: Geometridae,
Noctuidae); MOLLUSCA — Gastropoda (Cochlicopidae, Valloniidae, Vertiginidae, Chon-
drinidae, Buliminidae, Arionidae, Zonitidae, Hygromiidae, Helicidae).

The indicators of taxonomic diversity (S), dynamic density (N, individuals per 100
trap-days) as well as dominance structure (%) of invertebrate soil fauna in the communi-
ties of relic meadow-steppe areas of Northern Podillia are presented in Table 1.

It was found out that mesofauna communities of the investigated sites 1 (Makitra Mt.)
and 2 (Bila Mt.) being similar by taxonomic structure, differ by the dynamic density of
some invertebrate groups (Table 1). Insects having the highest indicators of diversity
(up to 60 %) and dynamic density (up to 80 %) dominate in the communities in general.
Among the other taxa Oniscoidea and Diplopoda show high diversity too, being domi-
nants and subdominants by dominance structure, while the rest of the taxa are rece-
dents and subrecedents (Table 1).

In the structural and functional organization of the invertebrate communities (tro-
phic groups), phytophages prevail by their diversity (39 taxa), and zoophages predomi-
nate by the dynamic density (up to 70 % of numbers in collected material) (Table 2).

Formicidae, being a part of the zoophagous trophic group, dominate by dynamic
density within the group in both areas: Makitra Mt. — 69 % and Bila Mt. — 86 %. The parts
of other zoophages are considerably lower.

Formicidae species found on the sample sites are as follows: Formica cunicularia
Latreille, 1798, F. rufibarbis Fabricius, 1793, Lasius paralienus Seifert, 1992, L. niger
(Linnaeus, 1758), L. flavus (Fabricius, 1782), Tetramorium caespitum (Linnaeus, 1758),
T. impurum (Foerster, 1850), M. scabrinodis Nylander, 1846, Temnothorax crassispinus
(Karawajew, 1926), Leptothorax acervorum (Fabricius, 1793), Lasius plathythorax Sei-
fert, 1991. We also detected Myrmica deplanata Emery, 1921, which is a steppe termo-
philic species typical of open biotopes with sparse grass vegetation (site 1), and Tapi-
noma erraticum (Latreille, 1798) that inhabits dry warm areas (site 1). Actually, the two
latter species are the indicators of steppe areas [19].

Formicidae, being “ecosystem engineers” who alter the environment for other in-
vertebrate groups of ground litter mesofauna by their activity, are eudominants (60—
70 %) among the insects by the indicator of dynamic density.

Tenebrionidae (imago and larvae) — 28—44 %, Curculionidae — 14-21 %, Hemiptera
(Pyrrhocoridae, Myodochidae, Thyreocoridae) — 12—18 %, Orthoptera (Tettigoniidae,
Gryllidae, Acrididae) — 4-17 % dominate within the phytophages by dynamic density.
Oniscoidea — 27-29 %, Diplopoda — 9-56 % (high value for site 2), and Blattodea
(Ectobius sylvestris (Poda, 1761) — up to 50 % at site 1 prevail among saprophages.
Dermaptera (Forficula auricularia Linnaeus, 1758), Silphidae (Necrophorus vespillo
Linnaeus, 1758), and Diptera larvae (Sciaridae, Bibionidae), Gastropoda have a consi-
derable representation as well.

Lumbricidae in our material are presented at the level of recedents and their part in
total dynamic density does not exceed 1 % (0.1-0.6 %), which accounts for their coin-
cidental representation in the traps.

Diplopoda are represented by 6 species from 2 families: Glomeridae (Glomeris he-
xasticha Brandt, 1833), Julidae (Cylindroiulus burzenlandicus Verhoeff, 1907, Enantiulus
nanus (Latzel, 1884), Megaphyllum sjaelandicus (Meinert, 1868), Ommatoiulus sabu-
losus (Linnaeus, 1758), Unciger foetidus (C.L.Koch, 1847)). These are pan-European,
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Table 1. Indicators of taxonomic diversity (S) and dynamic density (N (%), individuals
per 100 trap-days) of invertebrate mesofauna of meadow-steppe areas of
Northern Podillia

Tabnuys 1. NMoka3HUKN pPi3HOMaHITTA TakcoHiB (S) i AanHamiyHoi winbHocTi (N (%), ocobuH
Ha 100 nacTkopib) 6e3xpebGeTHMX Me3ochayHU nyyHO-cTeNoBuX AinsiHok liB-
HivyHoro Moginns

T S Makitra Mt., 2018 Bila Mt., 2018

xen s N % s N %
Lumbricidae 1 1 1 0.08 1 0.5 0.04
Oniscoidea 1 1 77 6.54 1 142 11.23
Aranei 1 1 102 8.67 1 22.7 1.80
Opiliones 1 1 1 0.08 1 3.7 0.29
Chilopoda 2 2 6.4 0.54 2 3.9 0.31
Diplopoda 6 5 25.3 2.15 3 273 21.59
Blattidae 2 2 150 12.75 2 13.4 1.06
Orthoptera 3 2 29 0.25 3 21.7 1.72
Dermaptera 2 2 21 0.18 1 39.6 3.13
Cicadidea 1 1 3.6 0.31 1 4.1 0.32
Hemiptera 5) 4 9.3 0,79 4 17.3 1.37
Carabidae 1 6 62.8 5.34 5) 7.7 0.61
Staphylinidae 5 4 50 4.25 5 32.8 2.59
Silphidae 1 1 0.3 0.03 1 17.6 1.39
Cantharididae (lar., im.) 2 2 0.8 0.07 2 1.6 0.13
Adephaga (lar.) 1 1 1.7 0.14 1 3.4 0.27
Elateridae (im.) 7 5 24 0.20 3 1.3 0.10
Alleculidae (im.) 1 1 1.5 0.13 - - -
Tenebrionidae (lar., im.) ) 5 33.5 2.85 5) 27 214
Cerambycidae 1 1 0.1 0.01 1 0.5 0.04
Chrysomelidae (im.) 2 1 2.6 0.22 1 1.6 0.13
Curculionidae (im.) 9 8 15.8 1.34 4 13.6 1.08
Scarabaeidae (im.) 4 3 3.1 0.26 4 7.7 0.61
Coleoptera sp. 1 1 0.1 0.01 - - -
Mecoptera, Panorpidae (lar.) 1 1 0.1 0.01 - - -
Diptera: Sciaridae (lar.) 1 2 17.5 1.49 2 0.5 0.04
Diptera: Bibionidae (lar.) 1 1 41 0.35 - - -
Tenthredinidae (lar.) 1 1 0.1 0.01 1 1.5 0.12
Formicidae (im.) 4 3 562 47.76 3 582 46.03
Trichoptera (lar.) B) 3 30.3 2.57 2 16.8 1.33
Insecta sp. (im.) 1 1 0.1 0.01 - - -
Lepidoptera (lar.) 2 1 1 0.08 2 1.7 0.13
Mollusca 14 11 6.2 0.53 5) 5 0.40
Total 93 85 1177 100 66 1264 100
Saprophages 29 28 283 24 17 492 39
Phytophages 39 33 76 6.5 28 97 7.6
Zoophages 25 24 818 69.5 21 675 53.4
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Table 2. Trophic groups of invertebrate mesofauna of meadow-steppe areas of Northern
Podillia (S — taxonomic diversity, N (%) — dynamic density)

Tabnuys 2. TpodpivHi rpynu mesocpayHu 6e3xpebeTHUX JNyyHO-cTenoBux AinAHOK [MiBHiY-
Horo Mogainns (S — pisaHomaHiTTA TakcoHiB, N (%) — AMHami4YHa WinbHICTb)

Makitra Mt., 2018

Taxon
Saprophages
Lumbricidae
Oniscoidea
Mollusca
Diplopoda

Blattodea (Ectobius sylvestris)
Dermaptera (Forficula auricularia)
Silphidae (Necrophorus vespillo)
Insecta sp. (im.)
Diptera: Sciaridae (lar.)
Diptera: Bibionidae (lar.) (Bibio marci)
Coleoptera sp.

Phytophages
Tettigonidae
Gryllidae
Cicadodea
Hemiptera
Elateridae (im.)
Alleculidae (Lagria hirta) (im.)
Tenebrionidae (im.)
Cerambycidae (Dorcadion holosericeum)
Chrhysomelidae (im.)
Lepidoptera (lar.)
Curculionidae (im.)
Scarabaeidae (im.)

Zoophages

Aranei
Opiliones
Chilopoda
Carabidae
Staphylinidae
Cantharididae (Cantharis rustica) (lar., im.)
Adephaga (lar.)
Formicidae (im.)
Trichoptera (lar.)

Mecoptera, Panorpidae (lar.) (P. communis)

Tenthredinidae (lar.)
Total

S S
29 28
1 1
1 1
12 1
6 5
2 2
2 2
1 1
1 1
1 2
1 1
1 1
39 33
3 2
1 -
1 1
5 5
6 5
1 1
5 5
1 1
1 1
2 1
9 8
4 3
25 24
1 1
1 1
2 2
6 6
5 4
2 2
1 1
3 3
2 2
1 1
1 1
93 85

N %
283 100
1 0.35
77 2718
6.2 2.19
253 8.94
149.5 52.78
2.1 0.74
0.3 0.11
0.1 0.04
175 = 6.18
4.1 1.45
0.1 0.04
76 100
29 3.83
3.6 4.76
9.3 1228
24 3.17
1.5 1.98
33.5 4417
0.1 0.13
2.6 3.43
1 1.32
15.8 | 20.83
3.1 4.10
818 100
102 | 12.49
1 0.12
6.4 0.78
62.8 | 7.69
50 6.11
0.8 0.10
1.7 0.21
562.4 68.78
30.3 = 3.70
0.1 0.01
0.1 0.01
1177 = 100

Bila Mt., 2018
S N %
17 492 100
1 0.5 0.10
1 142 28.86
5 5 1.02
4 2734 | 55.57
2 13,4 2.72
1 39.6 8.05
1 17.6 3.58

2 0.5 0.10

28 97 100

2 16.1 16.68
1 5.6 5.77
1 4.1 4.23
4 17.3 | 17.94
3 1.3 1.34
5 27 28.06
1 0.5 0.52
1 1.6 1.65
2 1.7 1.75
4 13.6 = 14.12
4 7.7 7.94
21 675 100
1 22.7 3.36
1 3.7 0.55
2 3.9 0.58
5 7.7 1.14
4 328 4.86
2 1.6 0.24
1 34 0.50
2 5809 @ 86.06
2 16.8 2.49

1 1.5 0.22
66 1264 100
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forest-steppe species also typical of broadleaf oak-hornbeam and pine forests on sandy
soils; they are common meso-calciphils [17]. The dynamic density of Diplopoda is con-
siderable and varies from 25 to 273 individuals per 100 trap-days (Table 2). The domi-
nance structure of other taxa reveals recedent and subrecedent levels (Tables 1 and 2).

Blattodea, Ectobius sylvestris (Poda, 1761) in particular (max. 150 individuals per
100 trap-days), and Dermaptera (Forficula auricularia Linnaeus, 1758) (up to 40 indi-
viduals per 100 trap-days) are the most common representatives of saprophages. The
rest of insects are presented mostly by imago and larvae of Silphidae (Necrophorus
vespillo Linnaeus, 1758), while larvae of Diptera (Sciaridae, Tipulidae, Bibionidae (Bibio
marci Linnnaeus (1758)) are sparse.

Imago and larvae of Tenebrionidae (Pedinus femoralis L., 1767, Opatrum sabulo-
sum L., 1761, Blaps halophila is less likely) have a considerable representation within
the investigated communities. These bugs are typical steppe and desert inhabitants and
phytopages by their trophic specialization. The presence of these species on the re-
search sites testifies the value of their habitats within the refugia of meadow steppe
vegetation of Northern Podillia.

7 Elateridae species were found in the invertebrate communities. Adrastus pallens
(Fabricius, 1792), Lacon murinus (Linnaeus, 1758) and Melanotus rufipes (Herbst,
1784), being forest-steppe and meadow mesofiles, dominate by the indicator of dy-
namic density. Agriotes gallidus Boisduval & Lacordaire, 1835, Serica brunnea (Lin-
naeus, 1758), Athous haemorrhoidalis Fabricius, 1801 and Actenicerus sjelandicus
(O.F. Mueller, 1764), being forest species, appear quite often as well.

Scarabaeidae are presented by such phytophages as Cetonia aurata (Linnaeus,
1758) and Epicometis hirta (Poda, 1761), and such coprophages as Aphodius fossor
(Linnaeus, 1758) and Gymnopleurus sp.

9 species of Curculionidae were found in the material. The most common genus
within the family is Otiorhynchus (O. scaber (Linnaeus, 1758), O. sulcatus Fabricius,
1775, O. niger Fabricius, 1775, etc.), while others appeared less frequently (Barypeithes
araneiformis (Schrank, 1781). Phyllobius pyri (Linnaeus, 1758), Tanymecus palliates
(Fabricius, 1787), Zacladus affinis (Paykull, 1792), Liparus glabrirostris Kuster, 1849).

We also identified 14 species of mollusks from 9 families. They are as follows:
Cochlicopidae (Cochlicopa lubricella (Rossmassler, 1835), Valloniidae (Vallonia pul-
chella (O.F. Muller, 1774)), Vertiginidae (Truncatellina cylindrica (A. Ferussac, 1807)),
Chondrinidae (Granaria frumentum (Draparnaud, 1801)), Chondrina clienta (Wester-
lund, 1883)), Buliminidae (Chondrula tridens (Muller, 1774)), Arionidae (Arion subfuscus
(O.F. Muller, 1774)), Zonitidae (Nesovitrea hammonis (Stom, 1765)), Oxychilus sp.),
Hygromiidae (Helicopsis striata (O.F. Muller, 1774)), H. instabilis (Rossmassler, 1838),
Helicella candicans (L.Pfeiffer, 1841), Euomphalia strigella (Draparnaud, 1801), Helici-
dae (Cepaea vindobonensis (Ferussac, 1821)). These species are common for the low-
land part of Western Ukraine, 70 % of them being steppe calciphils. Their typical habi-
tats are open dry biotopes, warm slopes with low grass vegetation, and denudations of
geological strata [24]. The rare species included in the Red Data Book of Ukraine is
Granaria frumentum (Draparnaud, 1801) [20]. The dynamic density of terrestrial mol-
lusks is low and doesn’t exceed 5—6 individuals per 100 trap-days.

We suggest protecting the unique meadow-steppe areas of Northern Podillia from
the consequences of the transformation processes caused by sylvatization as it might
change soil mesofauna. The species whose distribution is not typical of this territory will
be affected in the first place.
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CONCLUSIONS

The invertebrate communities in the relic meadow-steppe areas under study are
distinguished by significant taxonomic diversity (93 invertebrate taxa: 62 species,
11 genera, and 20 families) and high indicators of dynamic diversity (Formicidae — up to
581 individuals per 100 trap-days, Diplopoda — up to 273 individuals per 100 trap-days).
The presence of typically steppe species such as Blaps halophila, Myrmica deplanata,
Tapinoma erraticum on the sites confirms the idea of great value and uniqueness of
these relic areas among the lands transformed by anthropogenic influence. Besides,
the invertebrate species that represent different trophic groups play a significant role as
indicators of refugia of meadow-steppe vegetation on the territory of Northern Podillia
(zoophages — 53.4—69.5 %, saprophages — 24—-39 %, phytophages — 6.5-7.6 %).

The study has revealed that soil invertebrate communities of the investigated areas
(Makitra and Bila Mts.) are similar to each other by the quantitative indicators of dyna-
mic density and functional organization.

13 species of Formicidae that were found on the sites are “ecosystem engineers”
by their functional role. One of the most important ecological tasks nowadays is to as-
certain the functional role of every animal taxon (at least the dominant one) in maintai-
ning the long-term sustainable existence of ecosystems.
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CYYACHWW CTAH PI3BHOMAHITTA YIPYMOBAHb I'PYHTOBOI ME3O®AYHU
JIYHYHO-CTENOBUX AINMAHOK NIBHIYHOIO noainnA

I. K. Uapuk*, B. I. SleopHuubKuii
IHecmumym exonoeii Kapnam HAH YkpaiHu, eyn. KosenbHuubka, 4, lbeie 79026, YkpaiHa
*KopecrioHdyro4uti asmop: e-mail: itsaryk@yahoo.com

JlyuHo-CcTENOBa POCAMHHICTD y ICTOPUYHOMY MUHYNOMY 3avMana SOCUTb 3HauHi
obcsrn Teputopin, ane 3 iHTEHCUiIKalieto CinbCbKOro rocnogapcraa Ta 3HAYHOK aH-
TPOMOreHHO TpaHcopMaLlielo cepegoBmLLa TeNep 3anULLNINCA TifbKM HE3HaYHi oce-
peakn Takmx pedyriyMiB NPUPOAHOT POCIMHHOCTI. HeBenuki AinsiHkM Ny4YHO-CTEnoBoi
POCNMHHOCTI Ha cxmnax naropbie Ta 6anok CTaHOBNSATL BENUKY HayKOBY LiiHHICTb Y KOH-
TeKCTi 3bepexeHHa MikpoocenuLy, rpyHToBux 6e3xpebeTHux. BnacHe 3 umx nosuuin
i ByNn BUKOHaHI BnepLue AOCMiAXEeHHS pisHOMaHITTS mesodayHu 6e3xpebeTHux B yrpy-
NOBaHHSX, SIKi XapakTepu3yloTb Jy4HO-CTenoBi AinsHku MNisHivHoro MNoginnsa. O6’ekTom
BMBYEHHS Byno obpaHo r'pyHTOBMX Be3xpebeTHUX, ski Hanexanun o 40 poavH i3 wecTtu
KrnaciB TpbOX TUMIB. IXHA Ponb Yy dyHKLIOHYBaHHI HA3EMHNX EKOCUCTEM € BaXIMBOKO Y
nnaHi perynioeaHHs 'PyHTOTBOPHMX NpoLeciB. ['pyHToBI 6e3xpebeTHi 3a CBOEID dyHKL-
OHaIbHOI CYTTIO NOAINAKTLCS Ha Pi3Hi rpynu. Y Uin poboTi 6yno 3BepHyYTO yBary Ha Tak
3BaHuX “iHxeHepiB ekocucteM”, 3okpema, Formicidae (13 BuaiB), OCKinbKn Lie OpraHis-
MU, SKi CYTTEBO BMMMBAIOTb HA I'PYHT CBOEK aKTMBHOK AisnbHiCcTio. OKpiM LbOro, my-
paLlky BMBIPKOBO BMMMBAKTb Ha MOLMPEHHSA SK aBTOTPOQiB, TaK i retepoTpodis.
Formicidae amiHto0Tb abo CcTBOpIOIOTL Be3nocepeqHbO MIKpOOCenuLLa Ta PeryniowTb
MOXIMBICTb CMOXUBaHHS PeCYpCiB iHWMMK Bugamun. CTPYKTYpPHO-YHKLiOHaneHa opra-
Hi3auis yrpynoBaHb I'pyHTOBUX 6e3XxpebeTHNX i MOKa3HMKM IXHBOro TakCOHOMIYHOTO Pi3-
HOMAHITTS | AMHaMIYHOI LWINbHOCTI BMCBITNEHI Yy Ui poboTi. MaTepian 6yno 3i6paHo
NPOTHArom noriboBoro ce3oHy 2018 poky Ha ABOX PENiKTOBUX NyYHO-CTEMNOBUX OinsiHKaxX
lMonoropo-BopoHsubkoro rop6orip’st Moginscbkoi BucoumHu (rr. Makitpa i bina). 36ip Ta
onpauloBaHHA Matepiany npoBOAUNM 3rigHO 3 3aranbHONPUAHATMMU METOAMKAMM.
BcTaHoBneHo, Wo y CTPYKTYPHO-(YHKLiOHAmMbHIN opraHisauii yrpynosaHb 6e3xpeber-
HUX (TPOpiYHI rpynn) 3a pisHOMaHITTAM nepeBaxatoTb ditodary (39 TakcoHiB), a 3a
NOKa3HMKOM ANHAMIYHOIT LWiNbHOCTI — xmxaku (8o 70 % 4mncenbHOCTI 3ibpaHoro matepia-
ny). Cepepn HUx eygomiHaHTOoM € Formicidae. TakcoHOMIYHE pisHOMaHITTS (93 TakCoHM
BesxpebeTHux: 62 Buamn, 11 poais, 20 poavH) Ta NOKa3HWKU OUHAMIYHOI LLINBHOCTI
i CTPYKTYPU OOMIHYBaHHSA B YrpyrnoBaHHAX 6e3xpebeTHMX nigcTUNKoBO-I'pyHTOBOI hay-
HW NyYHO-CTEnoBmMX AinaHok lMiBHiYHOro MNoainng BkasyoTb Ha YHiKanbHICTb LUX Tepu-
TOPIN Ta IXHI0 3HAaYHY POsb Yy PYHKLIOHYBaHHI OKPEMUX EKOCUCTEM (Hanpuknag, CTenosi
Buau Blaps halophila, Myrmica deplanata, Tapinoma erraticum ToLO).

Knrovoei crioga: ny4Ho-cTenoBa pPOCNMHHICTb, Me3odayHa, I'pyHTOBI 6e3xpebeTHi,
“imxeHepun ekocuctem”, BiopisHomaHiTTSA, lMiBHIYHe Moaginnsa
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