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In the conditions of contemporary technogenesis ahnization it's important to apply
universal, accessible and fast-acting informatiethods of evaluation of the state and safety of the
environment. To ascertain various characteristich® environment methods of bioindication are
widely used. In spite of all this, ways and meahsamplex evaluation of anthropogenically
transformed biogeocenosis (BGC) are still not systezed [6, 10]. That's why they are always
non-comparable and are not even likened. This segaéss approbation of integral approach to
evaluation of territories [12]. The sense of sucpr@acess consists in different components being
used as criteria of indication, and diagnostic eatbn must be complex — according to their
physical, chemical and biological parameters. Tée of biological indices are strategically more
advisable [11, 17]. Such an approach is topicalgnes opportunities to assess peculiarities of the
environment on the basis of qualitative and quating characteristics of topic and biotic
components of BGC, technogenic and urban ecolotactbrs [10, 20, 22].

The aim of this work is to define long-term proggeand to present the initial data on the
expediency of their application on the territorytioeé Donetsk region on the basis of modern global
trends of development of phytoindicational directio industrially developed regions.

The material is structurally presented by the fellay scheme:

- peculiarities of the environment state in indiastregions (edaphotopes and superficial
pollution of biogeocenosis);

- ways of determining of plants’ reaction to theacof factors of technogenic stress;

- indication trends: asymmetry of plants texturguctural transformations, abnormalities,
functional criteria;

- strategies of species' survival under conditiohmdustrial pollution, ways of realization of
vital positions of species of plants and signs wictional adaptation in the anthropogenically
transformed environment.

In the previous publication [16] we have conduca@decological analysis of the territory of
an industrial town on the example of the Donets$k with the use of bioindicational indices. The
basic strategies of city development have beenntakéo account. A working scheme of
bioindicational estimation of urban environment Iheen suggested. We suggested the following
phyto-indices which range as follows for Donetskaading to a preliminary estimation: correlation
of violents, patients and explerents, reproductigpacity of explerents, reproductive capacity of
patients, reproductive effort of indicator planteproductive success of indicator plants among
patients, demographic full value of patients, dtrtad plasticity of species of plants on the levEl
organ morphology, structural plasticity of specsdsplants according to histological distinctions
(tissue deformations, mostly conformational funcéilly active tissues), percentage of species with
wide ecological amplitude, percentage of speciesnigaformed strategies of adaptation to air
pollution, percentage of species having formed tadmm to soil and water and soil solution
pollution.

Peculiarities of the environment state in industrid regions. Not every strong polluter is
surrounded by industrial barrens. Their developmeaems only possible under specific
combination of landscape characteristics, humainiges, and co-occurring stressors; however, to
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our knowledge, no attempt was made to explorepgtoblem by means of comparative analysis. It
is only rarely appreciated that severely contaneidaites and other postindustrial landscapes may
support regionally rare and endangered specieslplQ,7, 21].

Industrial barrens are usually surrounded by styomgodified ecosystems that have a
potential to turn into industrial barrens under sacimcumstances. Due to these positive feedbacks,
industrial barrens may be to a certain extentiesgito external impacts, including both emission
decline and restoration efforts. Soils of industbarrens contain huge amounts of toxic pollutants
deposited from aerial emissions. Since majorith@fvy metals accumulated in soils are in non-
soluble forms, their complete leaching from uppat Borizons will take centuries, e.g. 160-270
years for nickel and 100-200 years for copper acdatad in industrial barrens [14, 15, 17].

Disappearance of vegetation, especially of tregengly modifies the climate of industrial
barrens. Although this problem is investigated fficiently, it seems that the most important
changes are imposed by altered temperature and negiche. Even at early stages of pollution-
induced forest deterioration air and soil tempeestuduring the growth season may substantially
increase, leading to an increased water loss fropeusoil layers. Aerial emissions of the smelter
consist of dozens of substances, many of which caage toxic effects. However, concentrations
of principal metal pollutants, nickel and coppeme areported most frequently [5, 17].
Concentrations of other pollutants in all medial§ant air, soils, plants, animals) strongly conrela
with concentrations of nickel and copper, decreasixponentially with an increase of the distance
from the smelter [14, 22].

Ways of determining of plants' reaction to the acton of factors of technogenic stress.
Naturalists have always been intrigued by the @gbdf life to sustain conditions inhospitable to
humans. Both scientific and popular literature eorg numerous descriptions of biota living "on
the edge" — in deserts, on barren soil of polanid$, under Antarctic ice, in deep waters, and in
many other more or less unusual conditions, inalgi@ndustrial zones.

Plant-plant interactions, which are mostly competiin favourable habitats, tend to become
positive in stressful environments [5, 6, 8]. ldustrial barrens, where competition among plants is
low due to decreased density, the role of facititatncreases.

The sites of biological significance within sevgrdegraded environments may not be as rare
as is commonly thought, and assumption that phigica chemically hostile environments are
incapable of attaining biological diversity is flmom being true [13]. Industrial barrens are rather
heterogeneous, with a range of different substsgtes that favour different species. Therefore, in
spite of the general loss of biodiversity, thesbitaés can develop a great richness of unusual and
interesting plants, including regionally rare amtl@gered species, and the overall site diversity
can be high even when each patch is relatively .peorthermore, several plant species of low
competitive ability benefit from fragmentation dietcontinuous 'carpet’ of vegetation. Invertebrates
in industrial barrens may escape from strong engmgssure, and this 'enemy-free space’
phenomenon may explain high abundance of some espdbat are usually depressed in less
disturbed habitats. Industrial pollution often aagisiramatic perturbations in natural communities,
leading to dynamic changes in plant populationsweéier, while changes in abundance and
productivity of vascular plants have been reasgnaiell documented, little is known about the age
structure of plant populations affected by aeriallytion. Shortage of information on the
demography of plant populations persisting in engeenvironments of industrial barrens [10, 22]
hampers prediction of long-term consequences dbifpmh impact on terrestrial biota at both local
and regional scales. Quite frequently, conclusmmghe contamination level (in terms of the excess
over the background value or critical load), spgtettern or extent of pollution are based on the
samples collected during one growth season, or lesngpe compared between two study years in
order to reveal changes in the contamination [1#.fesults of long-term monitoring demonstrated
pronounced spatial and temporal variation in cotraéions of Ni and Cu in foliage of plants near
the large point polluter. These data suggest thayear sampling, frequently used in ecological and
environmental studies, can easily produce misleadasults on both the levels of pollution load
and spatial distribution of pollutantScientists investigate the general pattern of cesug species
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richness and diversity of vascular plants due tarenmental contamination and associated habitat
changes imposed by point polluters, and identigy sburces of variation in the response of plant
communities to industrial pollutiof8, 6, 10, 17, 22]Extant plants in industrial barrens facilitate
deterioration of soil quality in their own rootirnhited areas: plant foliage traps contaminants, whic
then enter the soil (with either rainfall or plditter) immediately under a plant.

Vegetation or habitat types are ecological phasdsch can assume multiple states, and
transformations from one type of phase to anothereaological phase transitions. If an ecological
phase maintains its condition of normality in thekéd processes and functions that constitute
ecosystems then is believed healthy. An adaptiedecguch as in model, has been proposed as a
fundamental unit for understanding complex systamd their dynamics. Such model alternates
between long periods of aggregation and transfoomaif resources and shorter periods that create
opportunities for innovation.

An important function of indicators is to evaluéite functional compliance of ecosystems. In
the context of an eco-systematic environment etaluaand for monitoring tasks the necessity
results to characterize all eco-systemic fundanidmtetions by means of corresponding indicator
sets: according to a classification by [5, 13, #8$ includes aside from: 1) production functions
(that is producing or making abiotic and bioticaeses available); 2) regulatory functions (that is
the ability for self purification, stabilization dnshielding against external influences); 3) the
medium function or carrying capacity of ecosystdthat is their ability to provide locations for
human utilization and to absorb resulting impa@syl also 4) its information functions. The
information function of an ecosystem in a widerssenefers to the indicator principle, such as a
function; in the narrower sense it refers to theidtire of the environment and its function for
regulating the satisfaction of certain needs.

Indication trends: asymmetry of plants texture, structural transforoms, abnormalities,
functional criterig1, 4, 6, 9, 14, 19, 21, 23Dne possible application of the special approach c
be demonstrated by the impacts of streets on shealiandscape. This example makes it evident
that indicators for landscape diversity are onliedb illustrate changes of individual elements but
not of the character of landscapes themselves.fabisnakes it necessary to additionally integrate
aspects aside from quantitative ones when evafydtie visual landscape. Furthermore, it is
necessary to empirically verify aspects that agaicant for the perception of landscapes in order
to make them more accessible than has been thigr fvaluations in the sense of indicators.

The methodology is based on exposure, registratghcomparative analysis of asymmetry of
different species of living organisms using deéniindices [23]. The indicative quality of
bioindicators, ranging from organelles, organsiogle organisms to complex ecosystems, depends
on inherent ecophysiological properties, populatignamics, and stress reactions with regard to
physical and chemical changes in site conditiom® primary task of bioindicators is the general
determination of physiological effects in the sermdestrain reactions rather than the direct
measurement of environmental concentrations ogstrs. Thus, in early recognition perspective
the lack of specificity has the advantage of a thioased caveat, inducive to subsequent systematic
search for quantitative causal inter-relationships.

A further advantage of biomonitoring is its compaely low cost on the one hand and the
integrative recording character on the other. Gogtto these positive aspects of bioindicator use
there is, however, an essential deficiency resyftiam the highly variable susceptibility of theste
species exposed to stressors, which leads touifés in comparing specific effect data.

Active and passive biomonitoring approaches onhiagis of single-species reactions vyield
spatially valid data only on condition the undamlyi sampling networks are implemented in
compliance with geostatistical requirements ordbgesponding test methodologies of variogram
analysis and kriging procedures, respectively. Agalisly, also the selection of complex
bioindicators such as biocenoses or ecosystems beustased on rigid criteria of spatial and
temporal representativeness. After a short introdncon approaches using either structural or
functional indicators, we develop a methodologfcamework for the analysis and management of
landscapes, using landscape ecological princigieged to a holistic approach. In a next step, we
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disaggregate some of the internal processes irstapeés in order to delineate groups of indicators
in its spatiotemporal context.

Strategies of species' survival under conditions ohdustrial pollution, ways of realization
of vital positions of species of plants and sighgunmctional adaptation in the anthropogenically
transformed environment [2, 7, 8, 18, 18]l these habitats exist for millennia, and livibgings
had sufficient time to evolve biochemical, morplgi@l and behavioural adaptations allowing to
live and even flourish in these "extreme environteénMore astonishing is the diversity of life
persisting in industrial barrens — extreme habitlaéé appeared as a byproduct of human activities
only about a century ago. Unfortunately, industfii@rrens are studied much less than other
"extreme habitats": the scientists were only catteévaluate the damage or develop rehabilitation
measures. Importantly, information on several indalsbarrens is reported only in publications
describing reclamation measures. Even the resaaroleploring pollution effects on plant
communities tend to select the most polluted sitdside industrial barrens, because these habitats
seem not comparable with less disturbed sites, [B0p

The state of the regional and phytocoenologicatisgepool and the relationship between
autochthonous and allochthonous species may helpsaribe the importance and potential risks of
biological invasions. Life strategy types reflebetinteractions between species trade-offs and
environmental constraints. The species preferefaredifferent hemerobic steps may be used as
indicators of human impacts especially in agriadtuand urban landscapes and ecological
indication values for different site qualities.

Biodiversity in its different aspects can only heceessfully sustained, if the multitude of
biological interactions with the human way of lifeand subsiding on ecosystems are considered. A
regional application of these principles is necgsg&a sustainable landscape planning.

According to any parameter reflecting reproductiveaogy or relationships between a plant
and environment, the species form continuum thatediiced to the discrete types because of
pragmatic reasons. Continuum of species strategjyaflior) reflects their relationships to the level
of resource supply, biotic factors and disturbandé® last index is basic for analysis of disturbed
habitats on the territory of Donbass.

Different species adapts to the same environméattdr using different sets of physiological
and structural modes. The greater number of suatbesyadhe more successfully species can get
over environment resistance. When monitoring laapeahanges, the visual landscape should also
be considered. This pertains to the informatiorcimm of ecosystems and landscapes that refers to
environmental structure and its function for satig) needs.

The program is ambitious. Essential elements ape:cdnsider temporal and spatial
interactions, to involve an adapted managementllodc@systems, an integrative monitoring of
changes in ecosystem structures and functions, irttexdisciplinary research with a broad
perspective and a close cooperation with stakeholdied decision makers, cooperative decision-
making including scientists, landscape plannerktigians and the local and regional population, to
include integrative ecological perspectives in #patial and temporal planning procedures, the
attempt to carry out appropriate decentralizedgiecimaking and, last not least, to implement all
regions with various population densities into staunable ecosystem management.
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Caghonoe A. 1. HoBi giarHocTHyHi kpuTepii koMmaexkcHoi ¢iToinaukanii s anpodaunii B Jlondaci. —
OOIpyHTOBaHO MPAKTUYHI MOXIIHMBOCTI INPHHIMIIOBO BAXJIMBUX OJIOKIB IHTEIpYBaHHS HANPSMKIB MPOMHUCIOBOT
iHAMKaNiiHoi OoTaHiku. [loTeHHiaNi30BaHO ITOKA3HUKM CTPYKTYpHOI TpaHcdopmauii pociuH, iX ¢uyKryaniiiHol
acuMeTpii B yMOBaxX TEXHOTCHHHX Ta IIPUPOJHUX €KOTOIIB. BpaxoBaHo cTparerii BUKMBAaHHS POCIHH Y HECHPUATIMBHX
YMOBaX 3pOCTaHHS.

Knouogi crosa:. GiToiHAUKALS, JIarHOCTHKA CTaHy MOBKiuIs, JloHOac.

Cagponoe A. H. HoBble THATHOCTHYECKHE KPUTEPUM KOMILIEKCHOW (UTOMHAMKANMU JJIsS anpodamuu B
Jonbacce. — OOOCHOBaHBI TPAKTHYECKHE BO3MOXKHOCTA TMPUHIUIHAIGHO BAKHBIX OJOKOB HWHTETPHPOBAHUS
HATPABJICHUN MPOMBIIUICHHON WHIWKAMOHHONW OoTaHWKU. [lOTEHIMATM3UPOBAaHBI TOKA3aTeNHd CTPYKTYpPHOM
TpaHc(hOpMaIMK PACTCHUM, WX (DIYKTyallMOHHOM acHUMMETPUHM B YCJIOBUSX TEXHOTCHHBIX M MPHPOIHBIX IKOTOIOB.
VYuTeHbI CTpaTeruii BEDKUBAHUS PACTCHHI B HEONIATOMPUATHBIX YCIOBHSAX MPOU3PACTAHUS.

Knrouesvie cnosa: puromHIMKAINS, THATHOCTUKA COCTOSHUS cpelbl, Jlonbacc.
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