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The article presents the results of pilot study of floristic and geobotanical diversity of
the selected areas in the Southern Bug Valley in Vinnytsia Oblast. The study as well as the
analysis of its results have been carried out based on the concept of sigmassociations — one
of methods applied in the global phytosociology in accordance with Géhu’s [5] findings.
The following are four sigmassociations (geobotanical landscape systems) forming the
vegetation cover of the Southern Bug Valley in Vinnytsia Oblast: foreshore (mainly
rushes), riparian (shrubs and arborescent vegetation and grasses of floodplains), xero-
thermophilous (thermophilous grasslands and steppe vegetation), forest (mainly leafy
forest).

Key words: the concept of sigmassociation, vegetation cover, the Southern Bug
Valley, Vinnytsia Oblast.

The Southern Bug Valley is a valuable natural area with a rich and diverse
vegetation cover. The Southern Bug (Yuzhnyi Boh, IliBnennuii byr, Hypanis in
ancient history) flows through the central part of Podolia. For 2.5-3 months in a year
it is covered with ice, and its navigable section reaches as far as 150 km from the
river mouth. In its beginnings it flows southeastwards through a boggy plain valley
and then through Volynian-Podolian Upland forming a serpentine ravine with steep
banks and multiple longitudinal granite rapids (fig. 1) [6; 7; 8].

The topography of the valley has a dual character. There are deep and steep sec-
tions as well as shallow areas where the water spreads wide. This benefits geobo-
tanical, habitat and vegetation cover diversity. Larger towns located at the river are
Khmelnytskyi, Khmilnyk, Vynnitsia and Mykolaiv [6].

The aim of this study is a pilot analysis of phytocenotical and geobotanical
diversity of the selected areas in the Southern Bug Valley in Vinnytsia Oblast in
Ukraine.

The assessment of floristic and geobotanical diversity of the Southern Bug
Valley (at the example of the selected areas of Vynnitsia Oblast) has been carried out
based on the concept of sigmassociations — one of methods applied in the global phyto-
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sociology in accordance with Géhu’s [5] findings. It is a landscape study-oriented
concept taking into account the scale of at least a region. The basic ideas of the
concept are: the assessment of the vegetation landscape, its classification and the
evaluation of its ecological diversity in the landscape [12]. In Poland such pilot study
applying the concept of sigmassociations has been carried out in the mezoregions
of the Bug Valley [2] and the Nida Basin [4].
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Fig. 1. Podolia on the map of Ukraine [6; 8]

On the basis of materials acquired through phytosociological and floristic
study complex sigmassociations have been distinguished as spatial, supra-ecosystem
systems with similar habitat conditions and physiognomy. Within complex sigmas-
sociations (X) basic sigmassociations () have been identified as intra-ecosystem
systems resulting from differences in habitat, including anthropogenic systems.
Groups of those plant communities have been identified using the method of classical
phytosociology as regarded by Braun-Blanquet [1]. The results of the analyses
have been put together in tables using a four-scale geobotanical hierarchy: an asso-
ciation or an alliance — associations or alliances forming basic sigmassociations
(o) — higher syntaxonomic units forming complex (¥) sigmassociations (geobota-
nical systems) — ecological or phytocenotical landscape system.

The study did not include synanthropic vegetation or degenerated vegetation
communities. The focus of the study was exclusively on natural and semi-natural
vegetation.

Geobotanical study was carried out in the selected terraces of the Southern
Bug Valley near the towns of Gnivan, Komorovo, Mogilovka, Tyrov, Urozhnoie,
Voroshylovka belongind to Vynnytsia Oblast [6; 7; 8].
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Space types of the plant communities within the sigmassociations have been
marked with the following symbols: “0” — continual “=" — linear, “+” — island, “-” —
dispersed. In order to evaluate the degree of the vegetation cover Braun-Blanquet’s
[1] scale has been adopted. The first symbol denotes the space type of the examined
plant community and the second one, after the slash sign, denotes its cover, for
instance =/2 stands for a community with a linear space type, covering 5-25 % of
the examined area.

Latin names of vascular plants were taken after Mirek et al. [11] and units of
syntaxonomic groups after Matuszkiewicz [10].

The results of assessment of vegetation cover diversity in the Southern Bug
are the effect of a pilot study carried out within the timeframe of one vegetative
season on the turn of May and June 2010. They show the structure of randomly
selected fragments of vegetation and have yet to be completed. Despite a limited
scope of the study the concept of sigmassociations allowed to assess the structure
of the valley’s landscape.

Four geobotanical systems have been distinguished as complex sigmassocia-
tions () and 8 as basic sigmassociations (o) as seen Géhu, and within them 35 plant
communities in the rank of an association or an alliance as seen by Braun-Blanquet
(tab. 1).

Geobotanical system of foreshore landscapes — X;. In the landscape of the
valley foreshore plant communities form ecological and geobotanical systems that
create a barrier preserving anthropogenic pollutants from getting into the water [9].
Such systems often reinforce oxbow lakes as enclaves and reservoirs of landscape
and biological diversity [3].

In the Southern Bug Valley the foreshore area is dominated by rushes that
create a widespread complex sigmassociation (X) along water currents. This system
is formed by two basic sigmassociations (c): typical rushes (Phragmition) and high-
sedge rushes (Magnocaricion).

The vegetation of typical rushes (o,) forms along water currents linear space
types dominated by the community of Phragmitetum australis. Communities of
typical rushes were dominated by the following plants species: Phragmites australis
(2-4), Typha latifolia (+-2), Glyceria maxima (+-2), Acorus calamus (+-3), Schoeno-
plectus lacustris (1-2), Rorippa amphibia (1-2), Lysimachia vulgaris (+-2), Lythrum
salicaria (+-2), Myosotis palustris (+-1) and others. Among high-sedge rushes (c,)
the following species had the biggest share: Carex elata (+-2), Carex gracilis (+-1),
Poa pratensis (+-3), Carex acutiformis (+-2), Rumex acetosa (+-2), Deschampsia
caespitosa (+-3), Comarum palustre (1-2), Caltha palustris (+-2), Equisetum palustre
(+-2) and others.

Geobotanical system of riparian landscapes (floodplains) — X,. In riparian
floodplains of the Southern Bug shrub, arborescent and grasses vegetation has been
identified. Two o units have been determined. The first one consists of shrub and
arborescent vegetation formed by five communities (c1). The most populous here
are the communities of osier beds, riverside wicker, poplar and alder carrs growing
linearly. Trees and shrubs with the biggest share are: Salix alba (r-1), S. purpurea (+),
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S. viminalis (+), S. cinerea (+), Populus alba (+-1), P. nigra (+), Ulmus minor (+),
Alnus glutinosa (+-1), Ribes nigrum (+-1).

Table 1
Phytocenotical diversity of the Southern Bug valley

Spatial type of communities

Type of sigma-association
| Gn | Ko |Mo| Ty | Ur | Vo

G P
Geobotanical system of foreshore landscapes — X,
o Phragmitetum australis Gams 1927 Jr | =31 ./1 =/1
8 8 | Typhetum latifoliae Soo 1927 r | 412
E 2 ° [ Glycerietum maximae Hueck 1931 +/1 I+
o Acoretum calami Kobendza 1948 J+
_°g’, g | Phalaridetum arundinaceae Libb. 1931 +/2 +/1
8 gl Caricetum elatae Koch 1926 Jr | +H1
5,5 | Caricetum acutiformis !
T = | Caricetum gracilis R. Tx. 1937 J+ J+
Geobotanical system of riparian landscapes (flood zone) - X,
=l Salicion albae R.Tx.1955 0/2 ] J+ Ar
‘;_g_g Ribeso nigri-Alnetum Sol.-Gom. (1975) 1987 | =/1
2 8 & &' Ficario-Ulmetum minoris Knapp 1942 +/+
235 | Fraximo-Alnetum W. Mat.1952 +/+
wn >

Salicetum pentandro-cinereae Pass. 1961 | +/+
Deschampsietum caespitosae Horvati¢ 1930 | +/1 | ./+ | +/+

Agropyro-Rumicion crispi Nordh. 1940 +/1 0/5
) Calthion palustris R. Tx 1936 ++ +/4
C' Agrostis stolonifera-Potentilla anserina I+ 1
% Oberd. 1979/1980 '
© Filipendulo-Geranietum W. Koch 1926 ++ | +/+
o Lysimachio vulgaris-Filipenduletum Bal.- I+ | 4
a Tul. 1978 '
a Arrhenatheretum elatioris Br.-Bl. ex
5 Scherz. 1925 e
Lolio-Cynosuretum cristatae R. Tx. 1937 J+ | A+ Ar
Alopecuretum pratensis Pass. 1964 J+ [ HL] L+
Geobotanical system of xerothermophilous landscapes — X3
34 Koeleria glauca community +/+ +H1| /1 | +/1
= % Corynephoro-Silenetum tataricae Libb. 1931 | ./+ ++ | +/1
g% ©' | Spergulo vernalis-Corynephoretum Libh. 1933 | ./r J+ ||+
5 = Festuco psammophilae-Koelerietum
£ @ | glaucae pKIika 19%1 He A
| Koelerio-Festucetum rupicolae Kornas 1952 | ./+ +H2 | 2 | I+
© 5 Thalictro-Salvietum pratensis Medw.-
&% & | Korn. 1959 R
7z :’-; Adonido-Brachypodietum pinnati Libb. 1933 | ./+ J1 | +2 ] ]+
> Sisymbrio-Stipetum capillatae Dziub. 1925 | ./+ +H1|+1] J+
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Ending of tab. 1

Geobotanical system of forests landscapes — X4
2% & | Tilio cordatae-Carpinetum betuli Tracz. 1962 | 0/4 0/3
48 I | Querco roboris-Pinetum Mat.1981 +1 +2
8 t;v“ Cladonio-Pinetum Juraszek 1927 JIr
% 3 Peucedano-Pinetum Mat. (1962)1973 dr
8 S | Molinio-Pinetum Mat. 1973 Ir

Explanation of abbreviation:

¥ — complexal sigma-associations, ¢ — basic sigma-associations.

Research station:

Gn — Gnivan — 49,094N/28,358E; 242 m.a.s.l.

Ko — Komorovo — 49,144N/28,375E; 240 m.a.s.l.

Mo — Mogilovka — 49,091N/28,313E; 244 m.a.s.l.

Ty — Tyrov — 49,030N/28,494E; 240 m.a.s.l.

Ur — Urozhnoie — 49,149N/28,334E; 240 m.a.s.l.

Vo — Voroshylovka — 49,053N/28,329E; 233 m.a.s.l.

Predominations of spatial communities type: 0/ — continuous; =/ — linear; +/ —

enclaved; ./ - diffused.
Total assessment coverage of mesoregion marked by Braun-Blanquet scale: /r, /+, /1,

12,13, 14, /5.

The other unit are grasses of meadows and pastures (o,). The habitats of this
vegetation are located further from the river and differ in terms of humidity and
area. Island and dispersed space types have been identified here rather than continual
ones. The communities of fertile meadows on wet and humid as well as temporarily
flooded habitats are dominant here and include: Agropyro-Rumicion crispi, Filipen-
dulion ulmariae, Alopecurion pratesis, Calthion palustris. Grasses dominating
these phytocenoses were: Deschampsia caespitosa (1-3), Agrostis stolonifera (+-2),
Poa palustris (1-2), Alopecurus pratensis (1-2), Arrhenatherum elatius (+-1), Festuca
rubra (+-2).

Geobotanical system of xerothermophilous landscapes — X3;. Communities of
thermophilous and steppe grasslands form a specific geobotanical system so charac-
teristic for the landscape of the valley. The heights with dry ground have turned out
to be a perfect habitat for xerothermophilous vegetation. On dispersed habitats two
different basic sigmassociations have been found: thermophilous grasslands (c;) and
steppe vegetation (oy).

The community of thermophilous grasslands consists of psammophilous vegeta-
tion with clearly thermophilous and xerophilous requirements. This vegetation
included the following communities: Koeleria glauca, Corynephoro-Silenetum
tataricae, Spergulo vernalis-Corynephoretum and Festuco psammophilae-Koelerietum
glaucae. Despite a rich floristic diversity these communities were dominated by the
following species: Koeleria glauca (+-1), Corynephorus canescens (+-2), Artemisia
campestris (+-1), Thymus serpyllum (1-2), Galium verum (+-1).

The second basic sigmassociation within xerothermophilous vegetation has
manifested the features of steppe vegetation. This vegetation belongs to thermophilous
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steppe grasslands with a dry ground and neutral pH. In terms of phytosociology it
falls under the class of Festuco-Brometea. Four island and dispersed communities
on a dominant anthropogenic landscape, manifesting no characteristic species, have
been identified. Single and small habitats of Koelerio-Festucetum rupicolae, Adonido-
Brachypodietum pinnati and Sisymbrio-Stipetum capillatae communites could be
met most frequently. These communities were dominated by the following species:
Brachypodium pinnatum (+-2), Koeleria glauca (+-1), Salvia pratensis (+), Festuca
rupicola (+), Phleum phleoides (+), Thymus kosteleckyanus (1-2), Carex supina (+-1).

Geobotanical system of forests landscapes — X4. Within this sigmassociation
two basic sigmassociations have been distinguished: coniferous forest (o;) and leafy
forest (o5).

“Dispersed” or “island” were the most frequent space types for leafy forests
(Querco roboris-Pinetum), but also vast continual patches of them have been found
(Tilio cordatae-Carpinetum betuli). Dominant species were: Quercus robur (+-1),
Carpinus betulus (+-2), Tilia cordata (+-1), Acer negundo (+-2), Robinia pseudo-
acacia (+-2), Crategus monogyna (+-1), Acer pseudoplatanus (+-1), Euonymus verru-
cosa (+), Urtica dioica (1-2), Impatiens noli-tangere (+), Geranium robertianum
(+-1) and others.

Coniferous forest is hardly found on the examined area. Only scarce and single
habitats of fresh coniferous forest (Peucedano-Pinetum), rather than dry coniferous
forest (Cladonio-Pinetum) or humid coniferous forest (Molinio-Pinetum) could be
found. These communities had hardly any typical species.

The pilot study has shown that the vegetation cover of the Southern Bug Valley
in Vinnytsia Oblast is formed mostly by four sigmassociations (geobotanical
landscape systems). They are: foreshore (mainly rushes), riparian (shrubs and
arborescent vegetation and grasses of floodplains), xerothermophilous (thermo-
philous grasslands and steppe vegetation), forest (mainly leafy forest).

The vegetation cover of the Southern Bug Valley has been under a strong
anthropopression. In order to preserve its natural values and diversity new protected
areas must be created and the existing ones must be extended. Ecological agri-
culture favoring biological diversity should be promoted.
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OIIHKA ®ITOIEHOTUYHOI I TEOBOTAHIYHOI
PI3BHOMAHITHOCTI JOJIUHU NIBAEHHOI'O BYT'Y
HA ITPUKJIAII BIHHUIIBKOI OBJIACTI (YKPATHA)

K.T. Jurycs

Buwa wixona exonoeii ma ynpaeninns,
eyn. Basenvcka, 14, 02-061 Bapwasa, [lonvwa

OnucaHo pe3ysbTaTH NUIOTHUX JOCIIKEHb (PITONEHOTHYHOI 1 reoboTaHivHOT pi3HO-
MaHITHOCTI BUOpaHUX NUITHOK joynuHu [liBneHHoro byry B Binnunbkiit odnacri. Jocmin-
JKEHHS 1 aHaJi3 pe3yJbTaTiB MPOBEJICHO HAa OCHOBI KOHIEMNI] cirmacouianii, To6To oHOMY
3 METOJIB, KU BUKOPHUCTOBYIOTH y TNIOGANBHIM reoGoTanimi 3riguo teopii [ery. Pocnun-
HicTh B monuHi [liBgerHoro byry BiHHHIBKOT 007acTi CKIIAAA€THCS 3 YOTHPHOX OCHOBHHX
cirmacoriaii (reo6oTaHiuHUX JaHIMAPTHIX CUCTEM).

Kurouosi cnosa: KoHIEMIs cirMacomialiii, pocIuHHICTh, AonuHa [liBgenHoro Byry,
BonmHCBKa 0051ACTD.

OLOEHKA ®PUTOHEHOTHYECKOI'O U TEOBOTAHUYECKOI'O
PA3ZHOOBPA3MSI NOJIUHBI FOXKHOI'O BYT'A HA ITIPUMEPE
BUHHUMIIKOU OBJIACTHU (YKPAHNHA)

K.T. lurycs

Buvicwas wixona sxonozuu u ynpagieHus,
yn . Basenvckas, 14, 02-061 Bapwasa, Ionvwa

Ormmcansl pe3ynbTaThl MWIOTHBIX HCCIIEOBAHUN (DUTOICHOTHYECKOTO M Te000TaHH-
YECKOTO PazHOOOpa3nsl BRIOPAHHBIX y4acTKoB goimHBI HOxuoro byra B Bunaunkoi obmactu.
HccnenoBanus w1 aHAM3 Pe3yJbTaToOB MPOBEICH HA OCHOBE KOHIICIIIIMH CHTMAacCOLMAINN —
MeToza r1odanbHOI reo0oTaHNKH cornacHo Teopun ['ery. PacturensHocts B mommae FOx-
Horo byra BuHHHIIKOW 007aCTH COCTOMT W3 YETHIPEX OCHOBHBIX CHIMAacCoIHaiuid (reo-
0OTaHUYECKHX JIAHAMIA(THBIX CHCTEM).

Kniouesvie cnoga: KOHLIEINS CUTMACCOIMANNN, PACTUTEIBHOCTH, AonnHa HOHOTO
byra, BonbiHckast 06nacTh.
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