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Abstract. The study presents the results of phytosociological studies of a plant community with Gentiana cruciata. The investigations 
2. The study consisted in taking 

population size was estimated at 2712 generative shoots. Gentiana cruciata grew in a community from the class Festuco-Brometea 
characterised by high floristic diversity and high species richness (H´ = 3.24). The entire community comprised 91 species (82 species 

plants represented the class Festuco-Brometea (27 species) and Molinio-Arrhenatheretea (22 species). The highest abundance and 
constancy were exhibited by Centaurea scabiosa, Thymus pulegioides, Euphorbia cyparissias, Carex caryophyllea, and Gentiana 
cruciata from the class Festuco-Brometea as well as Origanum vulgare and Galium verum from the class Trifolio-Geranietea. The 
high natural value of the locality is indicated by the presence of protected species (Gentiana cruciata, Gentianella ciliata, Orobanche 
kochii) and rare species in the Carpathians (Thlaspi perfoliatum, Salvia verticillata, Carlina vulgaris, Brachypodium pinnatum, Viola 
hirta, Potentilla pusilla). After 30 years, the dry grassland with Gentiana cruciata is well preserved although it has been abandoned 
for 18 years. The appearance of shrubs (Prunus spinosa, Cornus sanguinea) indicates progressive secondary succession, which will 
lead in time to the development scrubs from the class Rhamno-Prunetea. Therefore, preservation of the area requires active protec-
tion measures.

Keywords: threatened species, protected plants, phytosociology, habitat preferences, Western Carpathians.

1. Introduction

Gentiana cruciata L. from the family Gentianaceae is 
a perennial plant reaching a height of 10-50(60) cm. It usu-
ally has an unbranched erect stem with dense foliage and 
internodes that are substantially shorter than the leaves. 
The 10 cm long and 2 cm wide stem leaves are elliptic to 
lanceolate, fused into a sheath at the base, with decussate 

arrangement. The tetramerous sessile flowers form a ca-
pitulum at the stem apex, and 1-3 flowers grow in the axils 
of the top leaves. The 2-3 cm long dirty-blue corolla has 

2006).The plant flowers between July and August. The 
flower is strongly protandrous. Gentiana cruciata is self-
compatible but produces very few seeds in the absence 
of pollination by bumblebees, hoverflies, and butterflies 

fruit is a 2 cm long wingless capsule. The seeds are light 
(on average 0.134 mg) and reach a size of 0.67 ± 0.12  

http://dx.doi.org/10.12775/EQ.2019.001
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Gentiana cruciata has a Eurasian range covering south-
ern and central Europe, Asia Minor, the Caucasus, Turke-

highlands in the southern part of the country. Scattered lo-
calities of this species have been reported from the lower 

The species is a hemicryptophyte with high light and 
thermal requirements (Zarzycki et al., 2002). Most fre-
quently, it grows on dry grasslands, dry meadows, pas-
tures, sun-exposed slopes, and roadsides. It prefers calci-
um carbonate-containing clay or loess soils with neutral 
or alkaline pH (pH 6.6-8.4). The species can be found on 
rendzinas and carbonate pararendzinas and less frequent-

Gentiana cruciata is a species charac-
teristic for the class Festuco-Brometea and, regionally, for 

the association Adonio-Brachypodietum pinnati (Matusz-
kiewicz, 2001). 

The aim of the investigations was to assess the floristic 
and phytocoenotic diversity of a community with Genti-
ana cruciata and to determine the conservation status and 
transformation trends in this phytocoenosis. Additionally, 
the population size was estimated based on the number of 
generative shoots.

2. Study area

Foothills, which belongs to the Outer Western Carpathians 

located on flysch formations, which are characterised by 
low content of calcium carbonate. This is reflected in the 
local vegetation cover exhibiting a negligible proportion of 

-

Figure 1. Localities of Gentiana cruciata
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contain inerlayers of laminated white limestone referred 
-

etation developed on the shales is characterised by insular 
occurrence in this part of the Carpathians (Towpasz, 1990; 

area located approximately 1 km north of the town centre. 
The observations were carried out on a plateau and slopes 
with varied exposure at an altitude of ca. 300 m a.s.l. The 
dry grassland with an area of ca. 2000 m2 was located near 
various types of plant communities characterised by mosa-
ic-like spatial distribution. There were thermophilic scrubs 
from the class Rhamno-Prunetea, Larix decidua and Pinus 
sylvestris plantings, balks with shrub vegetation, fresh and 
dry meadows from the association Arrhenatheretum ela-
tioris, pastures from the association Lolio-Cynosuretum, 
wastelands, and arable fields.

3. Methods

The studies were conducted with the Braun-Blanquet 

area of 50 m2 2 were 
taken in 1982 and 2013, respectively. The collected mate-
rial was compiled in a phytosociological table (Table 1) by 
calculation of the constancy and cover coefficient. The af-
filiation of the species to syntaxonomic units was adopted 
from Matuszkiewicz (2001). The nomenclature of vascular 
plants and mosses followed those proposed by Mirek et al. 
(2002) and Ochyra et al. (2003), respectively. Protected 
species were enlisted based on the Regulation of the Min-

-
cies richness of the analysed community was calculated 

number of species, whereas the total diversity was assessed 
based on the Shannon-Wiener index (Pielou, 1974). Addi-
tionally, the size of the examined population was estimated 
based on the number of generative shoots.

4. Results

The Gentiana cruciata
known for 150 years (Towpasz, 1987). In 1982, it has 
been verified again by Towpasz (1987), who estimated the 
population size at several tens of specimens. This well-
preserved locality has survived. 30 years ago Gentiana 
cruciata grew in the association Arrhenatheretum elatio-
ris brizetosum mediae, in which the species characteristic 

The dry grassland with Gentiana cruciata developed on 
the plateau and the gently inclined (1-15°) slopes with var-
ied (S, SW, N, NW) but mainly southern exposure. The 
community occupied an area of approximately 2000 m2 
and exhibited distinct stratification. The highest layer was 
composed of shrubs with a cover up to 25%. The herba-
ceous plant cover was in the range of 95-100%. The lowest 
layer comprised mosses, which accounted for 5-50% of 
the cover. The community was characterised by high spe-
cies richness and great floristic diversity, as indicated by 
the high Shannon-Wiener diversity index H´ = 3.24. The 

-
cies (on average 45). In the entire community, there were 
91 taxa, including 82 vascular plant species and 9 moss 
species (Table 1).
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The class Festuco-Brometea was represented by 
-

portance in the community structure and high abundance 
were achieved by Centaurea scabiosa, Thymus pule-
gioides, Euphorbia cyparissias, Carex caryophyllea, Gen-
tiana cruciata, and Melampyrum arvense, which were the 
co-dominant species. From the class Trifolio-Geranietea, 
there were 10 characteristic species, with Origanum vu-
gare and Galium verum reaching high coverage. The class 
Molinio-Arrhenathereta was represented by 24 species. 
Eleven of these species were characterised by the highest 
constancy degree, but a majority had low abundance and 
grew in small clusters. The exceptions were Briza media, 
Arrhenatherum elatius, Lotus corniculatus, Festuca rubra, 
and Betonica officinalis
an important complement and achieved significant cover-
age in the phytocoenosis. The class Rhamno-Prunetea was 
represented by 8 species, but a majority of these species 
occurred sporadically, with the exception of Prunus spi-
nosa and Cornus sanguinea. There were also 22 species 
with undetermined syntaxonomic affiliation.

The community with Gentiana cruciata exhibited high 
species diversity. There were no expansive or clearly domi-
nant species. Noteworthy, there was a rich moss layer com-
posed of 9 moss species, i.e. Rhodobryum ontariense, Abi-
etinella abietina, Homalothecium lutescens, Plagiomnium 
cuspidatum, Eurhynchiastrum pulchellum, Thuidium deli-
catulum, Campyliadelphus chrysophyllum, Brachytecium 
albicans, and Plagiomnium affine. The high natural value 
of the locality was emphasised by the presence of protected 
species (Gentiana cruciata, Gentianella ciliata, Orobanche 
kochii) and rare species in the Carpathians (Thlaspi perfo-
liatum, Salvia verticillata, Carlina vulgaris, Brachypodium 
pinnatum, Viola hirta, Potentilla pusilla). Noteworthy was 
also the occurrence of a rare moss species Rhodobryum on-
tariense, which has been reported from only several locali-

The pH measurements from 1982 showed a value of 
7.5, which was also confirmed in 2013. In the first study 
period, regular grazing was carried out in the locality with 
Gentiana cruciata. In 2000, the land use was discontinued 
(information provided by the owner of the land), which 
resulted in a progressive process of succession. It is evi-
denced by the presence of scrub species from the class 
Rhamno-Prunetea, in particular Prunus spinosa and Cor-
nus sanguinea. The Gentiana cruciata population is highly 
abundant and well preserved – it counts 2712 generative 
shoots. However, its further survival will require active 
protection measures (mowing, grazing) and introduction 
of monitoring.

5. Discussion and conclusion

Dry grasslands, whose occurrence is determined by the 
presence of calcium carbonate in the substrate, are ex-
tremely rare communities in the Polish Carpathians. To 
date, they have been described from e.g. the Pieniny 

-
-

Foothills is characterised by calcium carbonate-poor flysch 
formations, hence the absence of well-developed dry grass-
lands Festuco-Brometea in this region. Investigations car-
ried out in recent years have demonstrated the presence of 
small grassland stands on slopes and plateaus of river val-
leys developed on inerlayers of laminated white limestone 

-
aja, 2015). They are difficult to classify into lower syn-
taxonomic units due to the large proportion of xerothermic 
species from the class Festuco-Brometea, fringe species 
from the class Trifolio-Geranietea, and meadow species 
from the class Molinio-Arrhenatheretea. This indicates an 
intermediate nature of these communities.

described as a community from the class Festuco-Bro-
metea. However, it should be emphasized that 30 years 
ago it was similar to the association Arrhenatheretum 
elatioris brizetosum mediae. Its xerothermic character 
is highlighted by the well-developed moss layer and the 
relatively small proportion of clumping grasses. The ad-
jacent grassland stands with the rare moss species Rho-
dobryum ontariense
al., 2016), which comprised abundant Gentiana cruciata 

Gen-
tiana cruciata
Foothills (Fig. 1). In Nawsie, it grows on a slope descend-
ing to the Wielopolka River valley in the association Arh-
henatheretum elatioris, which is characterised by a high 
drying degree and a large proportion of thermophilic spe-

-
-

er valley in a community with Brachypodium pinnatum 
from the class Festuco-Brometea
neighbouring mesoregion, i.e. Dynowskie Foothills, Gen-
tiana cruciata was noted sporadically in a fringe commu-
nity from the class Trifolio-Geranietea
2014). In Bukowskie Foothills, it was present in commu-
nity stands with Bromus erectus and in a community with 
Brachypodium pinnatum
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is more frequent in Przemyskie Foothills, where it was 
reported from a community with Brachypodium pinna-
tum

Arrhenatheretum elatioris 
brizetosum mediae -
tion Arrhenatheretum elatioris centauretosum scabiosae 

Gen-
tiana cruciata has been reported mainly from the Pien-
iny Mountains, where it grows in associations Origano-
Brachypodietum Anthyllidi-
Trifolietum montani
species grows in similar habitats on the other side of the 
Carpathians. In Slovakia, it is present in associations Sca-
bioso ochroleucae-Brachypodietum pinnati, Polygalo ma-
joris-Brachypodietum pinnati, and Carici albae-Brometum 
monocladi from the class Festuco-Brometea (Hegedüšová 

a diagnostic species for the association Anthoxantho odo-
rati-Agrostietum tenuis from the alliance Cynosurion cris-
tati (Chytrý, 2010). 

Besides the Carpathian localities, phytocoenoses with 
the presence of Gentiana cruciata have been reported from 

the species grows in floristically rich dry grasslands from 
the association Cirsio-Brachypodion

Bromus erectus, 
community Centaurea scabiosa-Agrimonia eupatoria, and 
association Adonio-Brachypodietum pinnati arrhenathere-
tosum Cen-
taurea scabiosa-Agrimonia eupatoria is most similar to the 

-

Upland, Gentiana cruciata was found in dry grasslands 
from the class Festuco-Brometea
al., 2014). Localities from lowland regions have been re-
ported as well. In Pomorze Zachodnie, Gentiana cruciata 
was reported from the association Adonio-Brachypodietum 
pinnati and from degraded grassland stands associated 
with meadows dominated by dry Arrhenatherum elatius 
and Calamagrostis epigejos (Piotrowska, 2010). In turn, 

grasslands from the class Festuco-Brometea, association 
Arrhenatheretum elatioris, and initial community from the 
classes Robinietea and Artemisietea vulgaris
al., 2018).

Gentiana cruciata usually grows in floristically rich 
communities. In the analysed locality, there were in total 

56 species (on average 45). The results of this study are 
in good agreement with literature reports. 139 species were 
reported in the association Adonio-Brachypodietum pin-
nati -

et al. (2012) in a community with Brachypodium pinna-

tum and in a community with Bromus erectus. The former 
community comprised 197 species in total and there were  

in the latter community were 103 and 25-43 (on average 
33), respectively. Plant communities comprising the ana-
lysed species are characterised by a high Shannon-Wiener 

 
(H´ = 3.24). Similar values of this index were record-
ed in the community with Brachypodium pinnatum  
(H´ = 3.22) and those noted in the community with Bromus 
erectus

Investigations conducted by many authors indicate dif-
ferent sizes of Gentiana cruciata populations. In Switzer-
land and France, they range from 1 to 337 individuals, but 
most populations are small and do not exceed 12 individu-

-
tion size ranges from 30 to 111 individuals (Piotrowska, 
2010), whereas the abundance of the species some locali-

-
-

zuk, 1997). With its size of 2712 generative shoots, the 
-

After 30 years of research, the dry grassland with Gen-
tiana cruciata is well preserved; however, it has been aban-
doned for 18 years. The progressive secondary succession 
is evidenced by the appearance of shrubs (Prunus spino-
sa, Cornus sanguinea) accounting for 25% of coverage 

scrubs from the class Rhamno-Prunetea, as indicated by 

Intensive growth of shrubs is observed in close proximity 
to the analysed grassland. An additional threat is the affor-
estation of grass areas, e.g. in a surrounding area, where 
Pinus sylvestris and Larix decidua had been planted on the 
dry grassland. Further preservation of this valuable and 
rare phytocoenosis in the Carpathians requires active pro-
tection measures consisting in grazing or extensive mow-
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Abstract. The vegetation of the cretaceous outcrops of Novhorod-Siverskyi Polesie loess “islands” is represented by the grasslands 
communities of the Artemisietea vulgaris Lohmeyer et al. in Tx. ex von Rochow1951, Festuco-Brometea
Trifolio-Geranietea sanguinei T. Müller 1962 classes and shrubby phytocoenoses of the Robinietea
class. The structure and composition of the plant communities are influenced by the degree of anthropogenic influence (both in the 
past and present) on the ecosystems of cretaceous outcrops. The determining anthropogenic factors contributing to the formation of 
the ruderal communities were chalk mining and gardening. The influence of erosive processes is manifested in the spatial delimitation 
of plant communities of various syntaxonomic belongings. The anthropogenic successional communities: semiruderal grasslands and 
herblands of the immoral and subboreal zones of Europe (Convolvulo-Agropyretum repentis Poo compressae-
Tussilaginetum farfarae R. Tx. 1931) and scrub communities of temperate Europe, represented by the Elytrigio repentis-Robinietum 
Smetana 2002 phytocoenoses typical for Steppe zones, prevail. Semixerothermic communities were found on the steep slopes of the 
cretaceous outcrops (eastern and southwestern expositions) – early successional stages with a significant amount of the characteristic 
species of the Festuco-Brometea
“islands” the communities of Trifolion medii T. Müller 1962 (meso-subxerophytic fringe phytocoenoses on nutrient-poor but base-rich 
soils at lower altitudes of temperate Western and Central Europe) is localized on the slopes of the eastern and southeastern parts of 
the expositions which do not undergo anthropogenic influence and are separated by erosion forms. Such conditions were favorable 
for preserving the Gentiana cruciata L. relict species in this locality. The population of this species was found in the area of 50 m2 
in the Trifolio medii-Agrimonietum Th. Müller 1962 association community and represented by two compact groups of individuals 
(the area of 0.5 m2 each) and individual plants. In order to preserve the habitat of this rare species, it is worth creating here a reserve.

Keywords: Polesie, cretaceous outcrops, loess “islands”, plant communities, syntaxonomy, successional stages, rare plant species, 
anthropogenic impact.

and phytoindicative study of the plant communities of 
cretaceous outcrops of the Desna River right bank was 

villages of the Novhorod-Siverskyi district, Chernihiv 

the area located to the south of the earlier studies: in the 

1. Introduction

Among other Polesie districts, Novhorod-Siverskyi Polesie 
is characterized by the considerable dismemberment and 
outcrop of indigenous sediments. This imposes an imprint 
on the vegetation cover of the territory. The ecological 
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outskirts of the Putyvsk, Yukhnove and Horky villages. 
The goal of our study was to determine the composition 
of plant communities of cretaceous outcrops of Novhorod-
Siverskyi Polesie, to find out their syntaxonomic affiliation 
and floristic features. The working hypotheses of the re-
search: the cretaceous outcrops of Novhorod-Siverskyi 
Polesie are the potential places of formation of the xero-
thermic and semixerothermic grass communities and the 
habitats of rare plant species, characterizing these commu-
nities. One of such species is Gentiana cruciata L. – the 
object of the population modelling the spatial interactions 
between plants and insects (Clarke et al., 1998).

2. Study area

The investigated area (Fig. 1A) covers the zone with the 
largest dismemberment and and outcrop of root sediments 
along the right bank of the meridial part of the Desna River 
with the outcrops of indigenous sediments from the right 
bank of the lower part of the Sudost river to the turn of 
the Desna River to the southwest. The Desna River valley 

and its right bank tributaries, gullies, ravines cut the whole 
thickness of anthropogenic and paleogene sediments and 
penetrate deeply into the thickness of cretaceous sediments. 
In the thickness of cretaceous sediments in the right bank 
of the slopes of the Desna valley dark gray marls, lime-
stone glauconitic sands and white chalk are outcropped. 
The surface of cretaceous sediments carries the marks of 
intense erosive dismemberment. The variation of absolute 
marks is from 125 to 165 m (Marynich, 1968).

In some parts paleogene sediments are partially blurred 
and anthropogenic sediments lie directly on chalky rocks. 
The lower layer of the anthropogenic strata is moraine. 
Moraine often lays the slopes of the right tributaries of the 
Desna River and its large gullies. The valleys of the right 
bank tributaries of the Desna River divide the explored 
area into several loess “islands”: Rohovskyi, Novhorod-
Siverskyi, Blystovitskyi, Ponornytskyi. The last ones are 
the continuation of the loess “islands” of Chernihiv Polesie, 
which are characterized by a greater degree of synanthropy 
of the vegetation cover (Lukash et al., 2018).

In the hypsometric plane, the territory is an elevated 
plain, absolute markings of which exceed 200 m. The ex-

Figure 1. Location of the cretaceous outcrops of Novhorod-Siverskyi Polesie loess “islands” (the square 
marked as “A”)
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cess of the Desna is 100-105 m. The proximity of the deep 
local base of erosion and the fact that the loess cover is 
easily eroded is the main cause of the exclusive develop-
ment of the ravine and gully network, the density of which 
exceeds 1 km / km2. The meadow-steppe and synanthropic 
vegetation is well represented on the slopes of the ravines 
and gullies.

3. Material and methods

The materials for the article were collected during the 
field research of the loess “islands” of Novhorod-Siverskyi 
Polesie during 2006-2018. The field study of the vegetation 

2012). The vegetation descriptions were carried out during 
theoptimum of vegetation period in the areas of 30-50 m2. 
The exposition and steepness of the slopes, the general 
projective coverage of the vegetation community and the 
coverage of each species were noted Cover abundance 
scale is the following: + – up to 1%, 1 – 1-5%, 2 – 6-15, 
3 – 16-25%, 4 – 26-50%, 5>50%. 25 phytosociological 

Mucina et al. (2016), Matuszkiewicz (2001) (for natural 
vegetation), Solomakha et al. (1992) (for synanthropic veg-
etation), Brzeg (2005) (for Trifolio-Geranietea sanguinei 
communities). Syntaxa names are ordered according to 
Mucina et al. (2016). The successional stages of vegeta-
tion are named by the dominant species.

4. Results and discussion

A generalized scheme of the vegetation of the cretaceous 
outcrops of Novhorod-Siverskyi Polesie loess “islands” is 
the following:
Class: Artemisietea vulgaris Lohmeyer et al. in Tx. ex von 
Rochow1951
Order: Agropyretalia intermedio-repentis
1969

The group of semiruderal alliances
Alliance:Convolvulo arvensis-Agropyrion repentis
1967
Association: Convolvulo-Agropyretum repentis
(1942) 1943
Association: Falcario vulgaris-Agropyretum repentis 

Association: Poo compressae-Tussilaginetum farfarae  
R. Tx. 1931
Class: Festuco-Brometea
The group of orders of sub-xeric steppic grasslands
Order: Brachypodietalia pinnati
Iinitial community: Chamaecytisus ruthenicus-Aster amel-
lus Cirsio-Brachypodion pinnati

 Molinio-Arrhenatheretea Tx. 1937+Tri-
folio-Geranietea sanguinei
Iinitial community Elytrigia intermedia-Salvia pratensis 
Cirsio-Brachypodion pinnati

 Molinio-Arrhenatheretea Tx. 1937 + Trifo-
lio-Geranietea sanguinei
Initial community Origanum vulgare purum Cirsio-
Brachypodion pinnati
1944 + Molinio-Arrhenatheretea Tx. 1937 + Trifolio-Ge-
ranietea sanguinei
Class: Trifolio-Geranietea sanguinei T. Müller 1962
Order: Origanetalia T. Müller 1962
Alliance: Trifolion medii T. Müller 1962
Association: Trifolio medii-Agrimonietum Th. Müller 1962
Class: Robinietea
Order: Chelidonio-Robinietalia
Alliance: Balloto nigrae-Robinion pseudoacaciae
et Sofron 1980
Association: Elytrigio repentis-Robinietum Smetana 2002.

Convolvulo ar-
vensis-Agropyrion repentis association from the Agropyre-
talia intermedio-repentis order of the Artemisietea vulgaris 
class. The cenoses of the Convolvulo-Agropyretum repentis 
association occupy the largest areas on the cretaceous sedi-
ments (Fig. 2B). 
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Figure 2. Mapping of the vegetation of the cretaceous outcrops of Novhorod-Siverskyi Polesie loess “islands”. 
Syntaxon (1-8): 1 – Falcario vulgaris – Agropyretum repentis, 2 – Convolvulo arvensis – Agropyretum 
repentis, 3 – Poo compressae-Tussilaginetum farfarae, 4 – Chamaecytisus ruthenicus – Aster amellus, 5 – Elytri-
gia intermedia–Salvia pratensis, 6 – Origanum vulgare purum, 7 – Trifolio medii-Agrimonietum, 8 – Elytrigio 
repentis-Robinietum; 9 – the habitat of Gentiana cruciata L.
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The Convolvulo-Agropyretum repentis phytocoenoses 
were formed in the areas covered with a 0.5-1.0-meter 
layer of loess sediments. These areas were used by the 
locals 20-25 years ago as kitchen gardens, and now they 
are experienced such types of anthropogenic influence as 
cattle grazing and recreational load. The communities are 
formed by such species as Elytrigia repens (L.) Nevski 
and Convolvulus arvensis L., sometimes Calamagrostis 
epigeios (L.) Roth. co-predominates, Cerastium arvense 
L., Elytrigia intermedia, Poa angustifolia L., P. compres-
sa L. Bromopsis inermis (Leyss.) Holub are singly found. 
The species of the Molinio-Arrhenatheretea and Festuco-
-Brometea classes take part in this association communities 
formation.

Consequently, the Convolvulo-Agropyretum repentis 
ruderal communities described by us, which are characte-
rized by a high participation of biennial or perennial plants, 
are mostly a succession stage, which is replaced by the 
community of Sisymbrion officinalis (Class Papaveretea 
rhoeadis).

The communities, belonging to the Falcario vulgaris-
-Agropyretum repentis association, occur on the northern 
slopes near the Putyvsk village (Fig. 2B). These phytoco-
enoses occupy small “islets” between erosive dams. They 
are diagnosed by the dominant species of Falcaria vulgaris 
Bernh. and Bunias orientalis L.

The foot of cretaceous outcrops is occupied by the 
phytocoenoses belonging to the Poo compressae-Tussila-
ginetum
As a rule they were formed in the places of industrial and 
spontaneous mining of chalk. It should be noted that in-
dustrial mining of chalk was carried out near the Putyvsk 
village in the 70’s-90’s years of the twentieth century. 
Unauthorized local chalk mining is continued to the pre-
sent time. Tussilago farfara L. (the characteristic species 
of the association) dominates in all of the described are-
as. These communities are also differentiated by Agrostis 
stolonifera L., Poa compressa L. and Ranunculus repens 
L. Depending on the time of phytocoenoses formation the 
areas of the Poo compressae-Tussilaginetum association 
vary by the number of species. In the areas, where indus-

14), 34 species were recorded, among which rhizome pe-
rennials predominate, as well as tree and shrub species (on 
the level of the grassy tier). 

In the absence of anthropogenic pressure, grass com-
munities with traits of steppe phytocoenoses were formed 
on the steep slopes of the cretaceous outcrops of the eas-

15-19). This is evidenced by the presence of the characte-
ristic species of the Festuco-Brometea class in the descri-
bed areas, Anthyllis macrocephala Wender, Brachypodium 
pinnatum (Huds.) P.Beauv., Campanula glomerata L., Ca-
rex humilis Leyss., Euphorbia cyparissias L., Filipendula 

vulgaris Moench, Plantago media L., Poa bulbosa L., Poa 
compressa L., Stachys recta L., Veronica spicata L. in par-
ticular. There are the characteristic species of the Brachy-
podietalia pinnati order and the Cirsio-Brachypodion pin-
nati
and (or) composition of the described communities does 
not allow to clearly refer them to one or another associa-
tion of the alliance mentioned above. Note that there is 
a number of species according to which the Molinio-Ar-
rhenatheretea and Trifolio-Geranietea sanguinei classes 

-
ses described by us are the communities at early stages of 
successions with domination of Chamaecytisus ruthenicus 

Aster amellus
15-16), Elytrigia intermedia (Host) Nevski and Salvia 
pratensis Origanum vulgare L. 

15-25% with a total projective cover of 20-50%. As part 
of these communities, there is a number of rare for Polesie 
species that are situated in this region on the northern bor-
der of distribution. For example: Aster amellus L., Carex 
praecox Schreb, Echium russicum J.F. Gmel, Iris aphilla 
L. and Linum flavum L., Salvia verticillata L., Phlomis tu-
berosa L. and others. Thus, the recorded xerothermophilic 
communities have an environmental significance and are 
the objects of monitoring researches.

-
ties in Polesie are rare. For the Western Polesie within 

et al., 2002), as well as the “Prybuzhskoe Polesie” Bio-
sphere Reserve (Demyanchik, 2006), the presence of xe-
rothermic grass communities of the Festuco-Brometea 
class on the cretaceous sediments is indicated. Such com-
munities are not mentioned for the Polesie National Park 

-
-

ern) Polesie the Festuco-Brometea steppe communities 
are known in Zhytomyr Polesie near the rivers, where 
crystalline sediments are lying off (Onishchenko, 2006). 
But they have not been studied in detail. The communities 
of the Festuco-Brometea class in the Briansk region (Rus-
sia) within the boundaries of the loess plateau landscapes 
in the western spurs of the Middle Russian Highlands, 
where they are on the northern border of their habitat (Bu-
lokhov, 2001, 2009) have been investigated to the great-
est extent. Within Eastern Polesie these are the closest 
xerothermic phytocoenoses in the cretaceous sediments to 
the communities described by us. On the territory of the 
Briansk region, in the composition of the Festuco-Brom-
etea class one Festucetalia valesiacae
Cirsio-Brachypodion pinnati 

Poo compressae-Onobry-
chidoetum arenariae Bulokhov 1990 association (Bulok-
hov, 2001) was established. The diagnostic species of this 
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association are Onobrychis arenaria Poa 
compressa
found in small sections on the steep eroded slopes of river 
valleys and gullies on the complex of ravine-gully gray 
forest soils spread by chalk. The comparison of phytocoe-
notic data makes it possible to note that the communities 
described by A. Bulokhov (2001, 2009) differ from the 
xerothermic phytocoenoses on the cretaceous sediments 
of Novhorod-Siverskyi Polesie with a greater representa-
tion of steppe species.

outcrops near the Horky village, the characteristic species 
(Astragalus cicer L., Clinopodium vulgare L., Securigera 
varia (L.) Lassen, Origanum vulgare, Verbascum lychnitis 
L.) and diagnostic species (Frangula alnus Mill., Medicago 
falcata L., Pimpinella saxifraga L.., Solidago virgaurea L.) 
of the Trifolio-Geranietea class and the Origanetalia order 
were identified. The described community is referred to the 
Trifolion medii alliance due to the presence of a number 
of diagnostic species, among which are the species of 
the specified alliance: Agrimonia eupatoria L., Galium 
mollugo L., Trifolium medium L., Vicia sepium L., and 
the typical species of the Molinio-Arrhenatheretea class 
(Achillea submillefolium Campanula 
rotundifolia L., Dactylis glomerata L., Knautia arvensis 
(L.) Coult., Lathyrus pratensis L., Veronica chamaedrys 
L., Vicia cracca L. et al.). Its belonging to the group of the 
neutrophilic associations shows the presence of Geranium 
sylvaticum, Medicago falcata L., Securigera varia. A. 
Brzeg (2005) points out the characteristic (Agrimonia eu-
patoria, Trifolium medium L.) and differential (Centaurea 
jacea L., Daucus carota L., Festuca pratensis Po-
tentilla reptans L.) species for the Trifolio medii-Agrimo-
nietum association. All these species, except the last one, 
were recorded in the phytocoenoses described by us. That 

21 to the specified association.
In the outskirts of the Putyvsk village on the slopes of 

the cretaceous outcrops scrub communities of temperate 
Europe, represented by non-typical for Polesie synanthrop-
ic Elytrigio repentis-Robinietum phytocenoses, which are 
characteristic of the Steppe zone of Ukraine, were formed 

formed by Robinia pseudoacacia L. (3-4 m high) with an 
admixture of Acer negundo L. The reason for referring the 
identified communities to the corresponding association is 
the presence of the diagnostic species (Chenopodium al-
bum L., Lactuca serriola L., Taraxacum officinale Wigg. 
Aggr.) of the Balloto nigrae-Robinion pseudoacaciae 

-
cies (Elytrigia repens (L.) Nevski with a 20-40% projective 
covering, as well as Artemisia vulgaris L., Carex hirta L., 
Galeopsis bifida Boenn. Humulus lupulus L.) of the Ely-
trigio repentis-Robinietum association.

We believe that the Elytrigio repentis-Robinietum phy-
tocoenoses are the last stage of the overgrowth of the cre-
taceous outcrops slopes in the succession series: ruderal 
phytocenoses of nutrient-demanding short-lived winter 
annual grasses on sandy anthropogenic soils (Sisymbrion 
officinalis Tx. et al. ex von Rochow 1951)  semiru-
deral grasslands and herblands (Convolvulo-Agropyretum 
repentis  ruderal shrub communi-
ties Elytrigio repentis-Robinietum Smetana 2002).

In chalk outcrops in the community of the Trifolio me-
dii-Agrimonietum association in the area of 50 m2 (Fig. 2A; 

Gentiana cruciata population was 
determined. The middle density of the population was 0.34 
individuals/m2. It is represented by two compact groups 
of 3 and 4 generative individuals, the area of 0.5 m2 each, 
and 10 juvenile individual plants. The plants of other on-
togenetic states have not been found. Thus, the population 
of G. cruciata in a new locality can be characterized as 
incompletely limbed with a left-sided spectrum: juvenile 
plants predominate. In Fig. 3 the spatial structure of the G. 
cruciata population is represented.

G. cruciata – a European-Southwest Asian forest-
steppe relict species, included in the Red Books of the 
Republic of Belarus (Skuratovich, 2015) and the Briansk 
region (Evstigneev, 2004). This species is very rare for the 
Eastern Polesie. The nearest to the identified place is the 
“Markovsk mountains” (the Briansk region) – the richest 
in the Eastern Polesie center of the calcephalous flora. For 
today, our discovery of G. cruciata is the first and only 
one for Novhorod-Siverskyi Polesie. It should be noted, 
that G. cruciata is a diagnostic species of the Festuco-
Brometea
conditions of the determined location (open slope of the 
eastern exposition, close occurrence of carbonate rocks) 
are typical for the location of this species. For compari-
son, in Western Europe (in particular, in Poland), the lo-
cations of G. cruciata were found in xerothermic grass-
land on the southern and south-western slopes of the river 
valleys in the communities that are characterized by high 
proportions of species of the Festuco-Brometea, Molinio-
Arrhenatheretea, Trifolio-Geranietea sanguinei and Rham-
no-Prunetea
2018). In Western Pomerania the population of this spe-
cies was found in Adonido-Brachypodietum pinnati com-
munities for which G. cruciata is a characteristic species 
(Piotrowska, 2010). It is worth noting that the populations 
of G. cruciata in western localities, in comparison with 
the populations in Novhorod-Siverskyi Polesie, are larger 
in size, more numerous and denser. For example, in Br-
wice population 183 individuals of G. cruciata were found 
in the area 1200 m2 (Piotrowska, 2010). 1107 individuals 
of G. cruciata
frequency and density was 0.339 individuals/m2
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The G. cruciata locality in Novgorod-Siverskyi Polesie 
loess “islands” is not under conservation. Therefore, in or-
der to preserve the habitat of this rare species, it is worth 
creating here a reserve.

5. Conclusions

The structure and composition of the vegetation commu-
nities of the cretaceous outcrops of Novhorod-Siverskyi 
Polesie loess “islands” is influenced by the degree of an-
thropogenic influence (both in the past and present) on 
the ecosystems. The determining anthropogenic factors 
contributing to the formation of the ruderal communities 
were chalk mining and gardening. The influence of erosive 
processes is manifested in the spatial delimitation of plant 
communities of various syntaxonomic belongings.

In the vegetation cover of the cretaceous outcrops of 
Novhorod-Siverskyi Polesie loess “islands” semiruderal 
grasslands and herblands phytocoenoses of the nemoral 
and subboreal zones of Europe belonging to the Convolvulo 
arvensis-Agropyrion
predominate. The Elytrigio repentis-Robinietum Smetana 
2002 phytocenoses is the last stage of the overgrowth of 

the cretaceous outcrops slopes during the succession from 
the ruderal vegetation of nutrient-demanding short-lived 
winter annual grasses on sandy anthropogenic soils to 
Robinia groves with weedy understorey on loamy dry soils.

The initial semixerothermic communities (Chamae-
cytisus ruthenicus-Aster amellus, Elytrigia intermedia-
Salvia pratensis, Origanum vulgare purum) are close to 
the phytocoenoses of the Festuco-Brometea class by the 
species composition. Natural meso-subxerophytic fringe 
vegetation on nutrient-poor but base-rich soils (Trifoli-
on medii T. Müller 1962) are represented fragmentarily. 
They do not suffer from the anthropogenic pressure and 
are separated by erosive forms. Such conditions were 
favorable for preserving the relict Gentiana cruciata L. 
species in this locality. The population of this species 
was found in the area of 50 m2 in the community of the 
Trifolio medii-Agrimonietum Th. Müller 1962 association 
and represented by two compact groups of individuals (the 
area of 0.5 m2 each) and individual plants. In order to pre-
serve the habitat of this rare species, it is worth creating 
here a reserve.

Figure 3. Spatial structure of the G. cruciata population in the Novhorod-Siverskyi locality. Denotations: j – juvenile individuals, 
g – generative individuals
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