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ECOLOGICAL STRATEGIES OF AQUATIC MACROPHYTES IN THE
PRIPYAT RIVER BASIN. I. A FUNCTIONAL TRAIT-BASED APPROACH
WITHIN AN R-K-S FRAMEWORK: A CASE STUDY OF ALISMATACEAE

Aquatic macrophytes are key structural and functional components of
freshwater ecosystems, yet their ecological strategies remain difficult to
classify due to high morphological plasticity and the coexistence of multiple
adaptive traits. This study synthesizes current knowledge on ecological
strategies of aquatic macrophytes of the family Alismataceae in the Pripyat
River basin (Eastern Europe) using a functional trait-based approach.

Based on a synthesis of published data, species were evaluated using a
semi-quantitative assessment of key functional traits, including growth rate,
reproductive mode, clonal capacity, morphological plasticity, and tolerance to
abiotic factors. Ecological strategies were interpreted within a generalized r-
K-S continuum integrating ruderal (r), competitive (K), and stress-tolerant (S)
components.

The results demonstrate that the studied species occupy intermediate
and overlapping positions, combining multiple strategy components rather
than forming discrete types. In particular, closely related species exhibit
pronounced differentiation in trait combinations, reflecting adaptation to
hydrological variability and trophic conditions.

To better capture this complexity, the r—-K-S framework is conceptually
extended into a three-dimensional r-K-S space, where species are
represented as continuous and variable regions rather than fixed points. This
approach allows for the coexistence of multiple strategy components within a
single species and provides a more realistic representation of ecological
strategies in aquatic environments.

The proposed framework bridges classical ecological theory and
modern trait-based approaches and offers potential for application in
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freshwater ecosystem assessment, monitoring, and restoration.

Keywords: aquatic macrophytes; Alismataceae; ecological strategies;
functional traits; clonal growth; reproductive strategies; environmental
gradients; Pripyat River basin.

Problem statement. Aquatic macrophytes are key components of
freshwater ecosystems, performing essential structural and functional
roles, including habitat formation, regulation of trophic status, nutrient
cycling, and maintenance of biodiversity [1; 2; 3; 4]. Within the Styr-Horyn
sub-basin of the Pripyat River basin (Eastern Europe), characterized by
high hydrological heterogeneity, diversity of waterbody types, and varying
degrees of anthropogenic impact, aquatic macrophytes form complex and
dynamic communities. A special role in this flora is played by
representatives of the order Alismatales, which encompass a wide
spectrum of life forms — from submerged and free-floating to emergent
species — and exhibit high morphological and ecological diversity [5; 6].

Macrophytes strongly influence the spatial organization of aquatic
communities by modifying light availability, gas exchange, and
sedimentation processes, and they are widely recognized as indicators of
ecological status in freshwater systems [3; 7]. The relative contribution of
species with different ecological strategies reflects environmental
conditions, including trophic status, hydrological regime, and disturbance
intensity [3; 8; 9]. A critical adaptation of aquatic macrophytes to seasonal
environmental instability is the formation of specialized vegetative
propagules and resting structures — such as turions, buried buds, and
modified rhizomes — which ensure population persistence during periods
of anoxia and low temperatures [10].

Traditional approaches to life-history strategy classification,
particularly the r/K concept, have been widely applied in population
ecology; however, their direct application to plants, especially aquatic
species, remains limited due to the complexity of plant life forms and their
high phenotypic plasticity [11; 12]. More recently, functional trait-based
approaches have gained prominence, allowing ecological strategies to be
interpreted along continuous gradients rather than as discrete categories
[13; 14; 15]. In this study, the term “ecological strategies” is used in a
broad integrative sense, combining elements of the r-K framework, CSR
theory, and trait-based approaches to describe plant adaptation to
environmental conditions. It is well established that the distribution of
CSR strategies is governed by the balance between environmental stress
and disturbance intensity [9], supporting the interpretation of plant
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Changes in trophic status have a strong impact on the composition
and functional structure of macrophyte communities, often resulting in
the loss of sensitive species and the dominance of opportunistic taxa [16].
In this context, the application of an extended r-K-S continuum,
integrating traits of rapid colonizers, competitors, and stress-tolerant
species, appears promising for the classification of aquatic macrophytes
based on their functional characteristics. Unlike the classical CSR
framework, originally developed for terrestrial ecosystems, the r-K-S
continuum applied here allows for the simultaneous expression of
colonization ability, competitive performance, and stress tolerance in
aquatic plants.

Analysis of recent research and publications. In Ukrainian studies,
considerable attention has been paid to the indicator value of aquatic
macrophytes, community structure, and responses to anthropogenic
pressure [17; 18; 19; 20; 21]. Ovcharenko Yu. & Shevchenko G. (2025)
highlights anatomical and cellular features of root systems in Sagittaria
sagittifolia and Alisma plantago-aquatica as key adaptations to aquatic
environments, reflecting both evolutionary divergence within
Alismataceae and the high developmental plasticity of aquatic
macrophytes [22]. However, a systematic synthesis of ecological
strategies in aquatic flora based on modern functional approaches
remains insufficiently developed.

Particular interest is associated with species of the family
Alismataceae, which, although represented by a limited number of species
(four in the study region), contribute disproportionately to the structural
and ecological distinctiveness of aquatic vegetation in the Styr—-Horyn
sub-basin of the Pripyat River. This region is of high importance for the
conservation of wetland ecosystems in Polissia, and the ecological roles
of these species are closely linked to their emergent growth forms and
dependence on hydrological stability.

From a practical perspective, plant growth forms and ecological
strategies have been proposed as effective response variables for
assessing the outcomes of river restoration projects [23], highlighting the
applied relevance of strategy-based approaches in aquatic ecology.

Despite increasing attention to the functional ecology of aquatic
macrophytes, a coherent synthesis of ecological strategies within a
unified trait-based framework remains lacking, particularly for
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freshwater taxa with high morphological plasticity. Existing studies have
largely focused on either community composition, indicator value, or
isolated functional traits, without integrating these perspectives into a
consistent strategy-based interpretation. This gap is especially evident
for the family Alismataceae, where closely related species exhibit
substantial ecological divergence that has not been systematically
analyzed in terms of functional traits and strategy continuum. In addition,
the placement of species along a single r-S gradient remains
conceptually problematic, as ruderal dynamics and stress tolerance
represent different ecological dimensions that cannot be adequately
captured within a one-dimensional continuum. Addressing this limitation
requires a more flexible representation of ecological strategies.

In this context, we propose a conceptual extension of the r-K-S
framework by representing plant strategies within a continuous three-
dimensional space defined by stress tolerance (S), competitive ability (K),
and ruderal dynamics (r). Within this space, species are interpreted not
as discrete points but as volumetric regions reflecting ecological
plasticity and the coexistence of multiple strategy components.

This approach contributes to bridging the gap between traditional
ecological classifications and contemporary trait-based approaches in
aquatic plant ecology [24; 25; 26].

Aim and of the study is to synthesize current knowledge on the
ecological strategies of aquatic macrophytes of the family Alismataceae
in the Pripyat River basin using a functional trait-based approach, and to
evaluate the applicability of the r—K-S continuum for their classification.
In addition, the study explores the potential of representing ecological
strategies within a conceptual three-dimensional framework defined by
stress tolerance (S), competitive ability (K), and ruderal dynamics (r).

Materials and Methods. This study is based on a synthesis of
published data on the ecological and biological characteristics of aquatic
macrophytes of the family Alismataceae occurring in the Pripyat River
basin (Eastern Europe). The list of analyzed species was compiled for the
Styr—-Horyn sub-basin based on the authors’ previous floristic surveys
[27; 28].

The analysis included aquatic and emergent (helophytic) species of
the family Alismataceae. For each species, information on key functional
traits determining ecological strategies was compiled from peer-
reviewed publications, monographs, and review papers on aquatic plant
ecology.

The set of analyzed functional traits included growth rate,
reproductive mode (sexual and/or vegetative), life cycle duration, clonal
growth capacity, morphological plasticity, and tolerance to abiotic

6



BicHuk
HYBIM

environmental factors. These traits were selected as integrative
indicators of species adaptation to environmental variability.

Species were classified according to ecological strategies using a
generalized r—K-S continuum, integrating characteristics of r-strategists
(rapid growth and colonization of disturbed habitats), K-strategists
(competitive ability and persistence in stable environments), and S-
strategists (tolerance to environmental stress). The position of each
species along the continuum was determined based on the combination
and relative expression of functional traits reported in the literature.

Given the high phenotypic plasticity of aquatic plants, the
classification was considered interpretative rather than discrete. Species
were not assigned to fixed categories but positioned along a continuous
gradient, allowing for intermediate strategy types (e.g., r-K, r-S, K-S).

To further generalize the results, ecological strategies were
additionally interpreted within a conceptual three-dimensional space
defined by the S, K, and r axes. In this representation, species were not
treated as single points but as volumetric regions reflecting the variability
and plasticity of functional trait expression. The position and extent of
these regions were inferred from the range and relative intensity of trait
values.

Functional trait expression was evaluated using a semi-quantitative
ordinal scale based on literature data and expert assessment. Qualitative
categories were converted into numerical values for visualization and
comparative analysis: Low - 1, Low-Moderate - 1.5, Moderate - 2,
Moderate-High - 2.5, High - 3.

Scoring was based on the frequency of trait descriptions and
consensus across multiple literature sources.

Al-based tools (ChatGPT, OpenAl) were used to support data
visualization, structuring of results, and language refinement [29]. All
core scientific content was developed by the authors.

Results and Discussion

Conceptual approaches to ecological strategy classification. The
concept of ecological strategies has a long history in ecology. The r/K
selection theory was originally formulated by MacArthur and Wilson and
further developed in subsequent studies [11; 30]. An alternative
framework was proposed by Grime, who distinguished three primary
plant strategies: competitors (C), stress-tolerators (S), and ruderals (R)
[12]. These concepts have evolved into modern functional ecology, where
plant strategies are interpreted through measurable morphological,
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physiological, and life-history traits [13; 15].

For aquatic macrophytes, the application of these frameworks has
specific limitations. Plant responses to environmental changes — such as
eutrophication, hydrological disturbance, and light availability — are
determined by complex combinations of functional traits rather than
discrete strategy types [3; 7]. Consequently, most species exhibit
the use of continuum-based

intermediate strategies,
approaches (Table 1).

supporting

Table 1
Comparison of approaches to the classification of ecological strategies
Conceptual Key L|m|tat|on.s Relevance to
Approach i e (for aquatic .
basis characteristics this study
plants)
r-strategists:
. rapid growth, high| Oversimplified .
Population piag . g P Provides a
_ reproductive for plants;
ecology; trade- general
r/K output, does not .
. off between L ecological
selection . colonization of account for
reproduction | . o . framework;
theory disturbed habitats;| morphological :
and . .. partially
competition K-strategists: plasticity and apolicable
P competitive ability,| clonal growth PP
stable populations
Plant ecology; Three primary Originally
trade-offs . developed for
strategies and ) Useful for
among their combinations terrestrial interpretin
CSR theory|competition (C), o plants; limited P g
. (C, S, R); linked to : plant
(Grime) stress direct :
stress and .. adaptive
tolerance (9), : application to .
disturbance . strategies
and ruderal cadients aquatic
strategy (R) g environments
Trait ecology; . Strategies Requires Forms the
. . inferred from .
Functional | analysis of o comprehensive core
. combinations of . .
trait-based| measurable . trait data; methodologi
traits; supports | . . .
approach plant : interpretation | cal basis of
. continuum-based )
characteristics | . . may vary this study
Interpretation
Integrative ' Strategies Conceptual Applied in
. framework interpreted as a .
Generalize . . (less this study to
combining continuous : .
d r-K-S . . standardized); classify
. population and gradient .
continuum . . . depends on aquatic
trait-based integrating r, K, . i
trait selection | macrophytes
approaches |and S components
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The proposed conceptual framework (Fig. 1) integrates r/K
selection theory, CSR theory, and the functional trait-based approach.
Within this framework, species strategies are interpreted as positions
within a continuous multidimensional space defined by combinations of
functional traits and their responses to environmental gradients.

K-strategists
+ competitive ability
+ efficient resource use | Relevance for aquatic

* stable, long-lived populations i hacraphytes
preference for stable

K environments [ High morphological
A | plasticity a
environmental

S-strategists heterogeneity

 stress tolerance - Strong influence
= anatomical/physiological of hydrological
adaptations | dynamics

= persistence under adverse

= conditions | Coexistence of
o « slow growth, low productivity gy | strategies along
.E | ./ environmental
3 s i gradients
E S> stresstolerance r-strategists ; l
u i

+ rapid growth |
o + high reproductive output | ;
) 198 RproCLCH e oL U | Strategies represent

+ early colonization

+ preference for disturbed
habitats

+ short-lived populations

a continuous gradient
rather than discrete
categories

v

r> colonization / ruderal

Position of species is determined by the combination of functional traits
(e.g. growth form, reproduction mode, dispersal, leaf traits, stress tolerance, resource-use strategy)

Fig. 1. Conceptual representation of the three-dimensional r—-K-S strategy
space for aquatic macrophytes. The axes correspond to ruderal (r), competitive
(K), and stress-tolerant (S) components. This framework extends traditional
two-dimensional models by allowing the simultaneous expression of multiple
strategic components within species

In contrast to traditional two-dimensional representations, this
framework is further conceptualized as a three-dimensional space
defined by stress tolerance (S), competitive ability (K), and ruderal
dynamics (r). This representation allows ecological strategies to be
visualized as continuous distributions rather than fixed positions,
reflecting the multidimensional nature of plant adaptation.

Functional traits and ecological characteristics of Alismataceae
species. To evaluate ecological strategies, representative species of the
family Alismataceae occurring in the Styr—Horyn sub-basin of the Pripyat
River were selected. Previous studies have identified four species in the
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region: Alisma gramineum, A. lanceolatum, A. plantago-aquatica, and
Sagittaria sagittifolia. Among them, A. gramineum and A. lanceolatum are
relatively rare (single localities; <20% of plots) and restricted to specific
physiographic regions, whereas A. plantago-aquatica and S. sagittifolia are
widespread (60-80% of plots) across all regions. All species belong to
emergent or amphibious ecological groups. According to Dubyna et al.
(1993), species of Alisma are generally classified as ruderal (R), whereas
S. sagittifolia shows a combined CSR strategy [17].

A synthesis of literature data allowed the identification of key
functional traits determining species strategies (Table 2).

Table 2
Functional traits in relation to ecological strategies of the studied
species
. . . . Ecological adaptations
Species Main functional traits References
and strategy features
Moderat.e growth; High tolerance to rapid
predominantly seed .
. water-level fluctuations;
reproduction; .
typical of unstable
pronounced .
A. . . .. |shallow-water habitats;
. morphological plasticity o - [31; 32; 33]
gramineum low competitive ability
(submerged and .
. with a tendency toward
terrestrial forms);
stress tolerance (S-
reduced leaf blade area strategy)
in submerged forms 9y
Tolerance to water-level
fluctuations; occurrence
Moderate growth; seed n s.hal_low—water and
A and vegetative periodically exposed
: gets substrates; moderate [32; 33; 34]
lanceolatum |reproduction; moderate . .
morphological plasticit competitive ability;
P g P y tendency toward
intermediate (C-S)
strategy
High plasticity to
hydrological regime;
Rapid vegetative tolerance to eutrophic
_|growth; heterophylly; conditions; capacity for
A plantggo tuberous rhizome; high |rapid recolonization; [32; 33; 34]
aquatica . - .
seed production; well- |ability to maintain
developed aerenchyma |occupied space;
tendency toward mixed
r—K-S strategy
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Continuation of the table 2

Tolerance to hypoxia (aerenchyma
Moderate growth; formation); occurrence in unstable
vegetative reproduction| and disturbed habitats; capacity
S. (tubers, clonal growth); | for spatial dominance through |[22;
sagittifolia heterophylly; high clonal growth; high competitive | 33]
morphological ability; tendency toward
plasticity competitive strategy (K) with
ruderal features

The analyzed species differ markedly in their trait combinations.
Alisma gramineum is well adapted to fluctuating environmental conditions
but shows limited competitive ability and does not effectively displace co-
occurring species, reflecting a stress-tolerant strategy. A. lanceolatum, in
turn, displays intermediate traits, combining moderate plasticity with
both sexual and vegetative reproduction. A. plantago-aquatica
demonstrates high ecological plasticity and mixed strategy features,
while S. sagittifolia exhibits strong clonal growth and competitive ability,
enabling spatial dominance.

Position of species along the r-K-S continuum. The strategy types
reported by Dubyna et al. (1993) [17] were used as an initial reference and
subsequently reinterpreted within a continuous r-K-S framework based
on functional trait analysis (Table 3).

Table 3
Generalized assessment of ecological strategies of Alismataceae species
based on their position along the r—-K-S continuum; qualitative
categories were converted into numerical scores (values are given in

parentheses)
Species r K S Group
A aramineum Low Low—-Moderate High S
9 (r=1) (K=1.5) (S=3)
Moderate Moderate Moderate
A. lanceolatum (r=2) K = 2) (S=2) K-S
A. plantago- High Moderate-High | Moderate-High K-S
aquatica (r=3) (K= 2.5) (5=2.5)
e s Moderate High Moderate
S. sagittifolia (r = 2) K = 3) (S = 2) K

While existing classifications [17] assign species to discrete
11
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strategy types, the present analysis shows that these strategies are more
accurately represented as continuous and overlapping positions along
the r-K-S gradient. This shift from discrete classification to a continuous
framework enables a more nuanced interpretation of ecological
strategies, particularly among closely related aquatic species.

The relative positions of the studied species within the r-K-S
continuum are illustrated in Fig. 2 and are based on semi-quantitative
trait assessment.

3,0 S. sagittifolia g
(5=2)
A. plantago-
aquatica ¥
(5=2,5)
K 20 A. lanceolatum *
’ (5=2)
(competitive
ability) & A.gramineum
(5=3)
1,0
0,0
0,0 1,0 2,0 3.0

r (ruderal strategy)
Projection ofr—K—S space

Fig. 2. Two-dimensional projection of species positions within the three-
dimensional r-K-S strategy space based on semi-quantitative functional trait
assessment. The horizontal axis represents the ruderal component (r), and the

vertical axis reflects competitive ability (K), while stress tolerance (S) is
indicated in parentheses. The projection illustrates species distribution along a

multidimensional continuum of ecological strategies

When interpreted within a three-dimensional r-K-S space, these
positions represent not fixed points but regions of variation, reflecting the
plasticity of trait expression under different environmental conditions.
The species occupy partially overlapping regions, particularly along the
K-S axis, which indicates their adaptation to hydrologically variable
habitats.

Most species combine multiple strategic components. For example,
A. plantago-aquatica integrates r-, K-, and S-traits, while S. sagittifolia is
characterized by strong competitive ability combined with ruderal
features. This supports the interpretation of ecological strategies as a
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continuous multidimensional space rather than a set of discrete
categories.

Applicability of the functional trait-based approach. The analysis
demonstrates that the studied species form a continuous spectrum of
ecological strategies, ranging from stress-tolerant forms to competitively
dominant and ruderal types. Accordingly, the distinction into discrete
groups is conditional, as most species exhibit combinations of traits
associated with different strategies.

These findings are consistent with contemporary functional ecology,
which emphasizes that plant responses are determined by trait
combinations rather than fixed categories [13; 15]. Classical frameworks
such as r/K selection theory [11; 30] and CSR theory [12] only partially
capture this complexity, particularly for aquatic plants.

In this context, the functional trait-based approach applied in this
study allows species to be interpreted within a three-dimensional r-K-S
space defined by resource acquisition, competitive ability, and stress
tolerance. Within this framework, species are positioned along
continuous gradients rather than assigned to discrete types, which
enables the identification of intermediate and mixed strategies.

The inclusion of the stress-tolerance (S) component is particularly
important for aquatic macrophytes, as it reflects adaptation to fluctuating
hydrological conditions. At the same time, the separation of ruderal and
stress-tolerant components into independent axes resolves the
limitations of one-dimensional gradients, where such strategies are
artificially opposed.

The generalized r—-K-S continuum proposed in this study thus
serves as an integrative framework that reflects the ecological specificity
of aquatic plants. Its extension into a three-dimensional space enhances
its explanatory power by allowing the simultaneous representation of
multiple strategic components within a single species.

The methodological novelty of this approach lies in combining the
adapted r-K-S continuum with a trait-based analysis and its
interpretation within a multidimensional space. Unlike classical models,
this framework does not constrain species to fixed positions but allows
the coexistence of different strategy components, providing a more
realistic representation of plant adaptation in dynamic freshwater
environments.
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Overall, this approach offers a basis for integrating classical
ecological theory with functional trait analysis and can be applied to
broader sets of aquatic plant species.

Practical implications. The proposed functional trait-based
framework and r—-K-S continuum, together with its conceptual extension
into a three-dimensional r—-K-S space, provide a useful tool for assessing
the ecological status of freshwater ecosystems through macrophyte
communities. By linking species strategies to environmental gradients,
this approach can support monitoring of eutrophication, hydrological
alterations, and anthropogenic disturbances.

Representing species strategies as continuous and potentially
overlapping regions enhances the ability to capture ecological plasticity
and improves the sensitivity of assessments compared to discrete
classifications. The framework also offers a basis for predicting
vegetation responses to environmental change and for selecting indicator
species in ecological assessments.

Furthermore, the approach can be applied in river and wetland
restoration projects to evaluate ecosystem recovery and guide
management decisions.

Conclusion. This study demonstrates that ecological strategies of
aquatic macrophytes of the family Alismataceae in the Pripyat River basin
are more adequately interpreted within a continuous r-K-S framework
rather than as discrete categories. Functional trait analysis revealed
clear differentiation among closely related species, reflecting their
adaptation to environmental gradients, particularly hydrological
variability and trophic conditions.

The results support the representation of ecological strategies as a
multidimensional space rather than a single continuum. Extending the r-
K-S framework into a conceptual three-dimensional space enables
species to be described as dynamic combinations of ruderal, competitive,
and stress-tolerant traits, capturing their ecological plasticity and
context-dependent responses.

Clonal growth, reproductive flexibility, and morphological plasticity
emerge as key mechanisms shaping strategy formation in aquatic plants,
emphasizing the importance of functional traits in explaining species
ecological behavior.

The proposed trait-based perspective provides an integrative
framework linking ecological theory with species-level functional
variation and offers practical potential for application in freshwater
ecosystem assessment, biomonitoring, and management.
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Further research should expand this approach to broader
taxonomic groups and community-level patterns in order to advance the
understanding of functional diversity and ecosystem functioning in
aquatic environments.
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"HauioHanbHui yHiBepCUTET BOAHOIO rocrnogapcTaa Ta NpMpoaoKOPMUCTYBaHHS, M. PiBHe

EKOJIOMYHI CTPATETI BOOHUX MAKPO®ITIB BACEMAHY PIYKU
nPUM'ATDL. I. NiAX1A HA OCHOBI ®YHKUIOHAJIbHUX O3HAK Y MEXXAX
R-K-S KOHUENUII: NPUKNAL POOUHU ALISMATACEAE

BoaHi MakpodiTM € KIHYOBUMU CTPYKTYPHUMM Ta (PYHKULIOHANBHUMMU
KOMMOHEHTaMM NpPICHOBOAHUX EKOCUCTEM, OAHAK IXHI eKonoriyHi crpareril
3a/MWIATLCA CKNagHMMM Aana Knacudikauii yepes BUCOKY MOpPGONOridyHy
NNACTUYHICTD | MOEAHAHHA YMCJIEHHUX afanTUBHUX O3HaK. Y WiM poborTi
y3arasibHeHO Cy4acHi YAIBJIEHHSl NPO €KOJIOriYHi cTparterii BoagHUX MaKpodoiTiB
poauHu Alismataceae y 6aceiHi piukun [MMpun’'atb (CxipHa €EBpona) i3
BMKOPUCTAHHAM nigxoAy, Wo 6a3yeTbcA HAa PYHKLiOHANIbHUX O3HAKaX.

Ha ocHoBi cuHTe3y niTepaTypHUX AaHUX BMAM OLIHEHO 3a AOMOMOroH
HanIBKiNIbKICHOro aHanisy KA4YoBMX QYHKULIOHANIbHUX O3HaK, 30KpeMa
WBUAKOCTI POCTYy, CNOCOGIB PO3MHOXKEHHSl, 3AAaTHOCTI A0 KJIOHaNbHOro
pPO3pocTaHHA, MOP}OIOriYHOI NJIACTUYHOCTI Ta TONIEPAHTHOCTI A0 abioTUYHMX
YMHHMKIB. EkonoriyHi cTpaTerii iHTepnpeTroBaHO B Me)axX Yy3arasibHeHOro
KOHTMHYYMY r-K-S, wo iHTerpye pyaepanbHy (r), koHkypeHTHY (K) Ta cTpec-
TonepaHTHY (S) KOMNOHEHTH.

OTpuMaHi pe3ynbTatM cCBig4aTh, WO A[OC/iA)KeHI BuUAM 3aAMalOTb
NPOMiXKHi Ta NnepeKpMBaKyi No3uLii, NOEAHYIOUM KiJlbKa KOMMOHEHTIB cTparTeril,
a He YTBOpWIW4YM OKpeMi Tunu. 30KpeMma, Onu3bKocnopigHeHi Buau
AEMOHCTPYOTb BUpaXkeHy paudepeHuiauilo 3a KoM6iHaUiAMM O3HaK, WO
Bigo6pa)kae apanTtauilo A0 riApPoONOri4HOI MIHAMBOCTI Ta TPOgiYHUX YyMOB
cepepoBMLLa.

Ona kpaworo BigoGpaXkeHHA UI€Ei CcKNagHocTi KoHuenuilo r-K-S
PO3LWIMPEHO A0 TPMBUMIPHOro npoctopy r—-K-S, y skomy Buau npeacrasrieHi He
AK ¢ikcoBaHi TOukKn, a AK O6e3nepepBHi BapiabenbHi obnacrti. Takun nigxip
AONYCKAa€E CniBiCHYBaHHSA KiJIbKOX CTpaTeriYyHUX KOMMOHEHTIB Y MeXXaxX OAHOro
BuAy Ta 3ab6e3nevye 6inbl peanictuyHe Bifo6pa)keHHA eKOJIOriYHMUX CTpaTerin
y BOAHOMY cepeaoBuULLi.
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3anponoHoBaHa Mofeslb NOEAHYE KJ/IACUYHY EKOJIOriYHy Teopil Ta
CyyacHi nipxoau, fAIKi FPYHTYHOTbCA Ha (YHKUIOHANIbHUX O3HaKax, Ta Mae€
noteHuian pANA 3acTOCyBaHHA B OUiHLi, MOHITOPUHIy Ta BiAHOBMEHHI
NPiCHOBOAHUX EKOCUCTEM.

Knruyosi cnosa: BogHi Makpoditn; Alismataceae; eKonoriyHi cTparteril;
®YHKUIOHaNbHI 03HAaKKW; KNOHANbHUW PICT; CTpaTerii PO3MHOXEHHS; €KONOTiYHi
rpagieHTn; 6acenH piyku MNpun'arte.
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