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Abstract. The article is a continuation of the study on ruderal vegetation of Kyiv City and provides summarized results of syn-
taxonomic research of the class Artemisietea vulgaris. We identified 14 associations and one derivative community belonging to
three orders and four alliances. Using ordination and phytoindication analyses, the synmorphology of the communities, their
ecological requirements, and habitat preferences were described. It has been shown that the vegetation of Artemisietea vulgaris
is distributed throughout all districts of the city. According to ecological requirements, we found that main environmental gra-
dients that determine the ordination of different types of stands of Artemisietea vulgaris within Kyiv City are thermoregime and
light. The diversity of man-made habitats and regional environmental conditions appeared as the most important factors affec-
ting the territorial differentiation of this vegetation type within the city. The contributed data can be used for strategic planning
and practical implementation of measures for sustainable urban development and optimization of the urban environment.
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Introduction

The article is a continuation of the series of publicati-
ons on syntaxonomy of the ruderal vegetation of the
city of Kyiv, Ukraine. In the previous article, we ad-
dressed a detailed description and characterization
of the class Stellarietea mediae Tx. et al. in Tx. 1950
(Dubyna et al., 2021a). We also provided detailed in-
formation about the study area and made a review
of the history of investigation of the ruderal vegeta-
tion of cities in Ukraine, including the Kyiv urban
area. The present article summarizes the results of

our syntaxonomic research of the class Artemisietea
vulgaris Lohmeyer et al. in Tx. ex von Rochow 1951.
The class Artemisietea vulgaris unites thermo-
philous ruderal plant communities composed of bi-
ennial and perennial species (Dengler et al., 2003).
They prefer mostly man-made habitats or semi-nat-
ural sites within urban areas or human settlements
and are associated with well-lit nutrient-rich soils,
different regarding their moisture and mechanical
structure. The coenoses of the class are widely dis-
tributed within Europe, mostly in the temperate and
sub-Mediterranean regions (Mucina et al., 2016).
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Vegetation of the class Artemisietea vulgaris has
some specific features determining the classification
process and obtained results. In particular, the het-
erogeneous composition and floristic structure of
plant communities, as well as a wide range of their
habitat preferences, make syntaxonomical iden-
tification of such phytocoenoses quite a difficult
task. It also depends on syntaxonomical concepts
of the class used by various scientists. The syntax-
onomic structure and circumscription of the class
have been repeatedly reviewed by European and
Ukrainian phytosociologists (Tiixen, 1950; Rochow,
1951; Oberdorfer, 1957; Braun-Blanquet, 1967; Ri-
vas-Martinez et al., 2001; Borhidi, 2003; Dengler et
al., 2003; Bardat et al., 2004; Matuszkiewicz, 2008;
Sanda et al., 2008; Solomakha, 2008; Lanikova et al.,
2009; Tzonev et al., 2009; Biondi et al., 2014; Duby-
na et al., 2019, 2022). Thus, some authors included
in Artemisietea vulgaris only coenoses of hemicryp-
tophytes in anthropogenic and semi-natural habi-
tats, while ruderal plant communities of rhizoma-
tous grasses were considered within a separate class
of vegetation, namely Agropyretea repentis Ober-
dorfer, T. Miiller et Gors in Oberdorfer et al. 1967
(Moravec et al., 1983; Theurillat et al., 1995). Oth-
er researchers, on the contrary, supported another
concept of Artemisietea vulgaris, including in this
class nitrophilous perennial vegetation of the class
Galio-Urticetea Passarge ex Kopecky 1969 (current-
ly considered as a synonym of the class Epilobietea
angustigolii Tx. et Preising ex von Rochow 1951)
(Dengler, Wollert, 2004; Matuszkiewicz, 2008).

In recent syntaxonomical surveys of European
countries, the content and structure of the class Ar-
temisietea vulgaris are generally similar. However,
the hierarchical rank of nitrophilous biennial plant
communities on mesic soils, which considers the
alliance Arction lappae Tx. 1937, is still controver-
sial. These phytocoenoses occupy a position tran-
sitional towards the plant communities of the class
Epilobietea angustifolii and therefore are considered
in both mentioned classes, depending on the syn-
taxonomical concept adopted by the researchers.
The modern syntaxonomic structure of the class Ar-
temisietea vulgaris on the pan-European scale was
presented by Mucina et al. (2016). The results of
syntaxonomic studies of this class in Ukraine were
summarized by Dubyna et al. (2019, 2022).

Within the Kyiv urban area, the plant communi-
ties of the Artemisietea vulgaris were recorded main-
ly for some parts of the city or for certain habitats.
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Thus, on the islands of the Dnipro River within
Kyiv, Tsukanova (2005) reported three associations
of the class: Balloto nigrae-Leonuretum cardiacae,
Tanaceto-Artemisietum vulgaris, and Artemisietum
absinthii. Chokha (2005) described coenoses of oth-
er seven associations and one rankless community
on the lawns of the city. Phytosociological aspects
of the vegetation of Kyiv railways have been studied
by Dziuba et al. (2019, 2022). According to these
authors, it is represented by 2 orders, 4 alliances, 11
associations, and 4 derivative communities. Didukh
and Alyoshkina (2012), having studied various hab-
itats of the city of Kyiv, mentioned some plant com-
munities with the dominance of diagnostic species
of Artemisietea vulgaris. It is obvious that phyto-
coenotic investigations of the class within the Kyiv
urban area remain rather fragmentary. Thus estab-
lishing the syntaxonomical diversity of Artemisietea
vulgaris is very important regarding the necessity of
further monitoring and management of vegetation
in a large urboecosystem of Kyiv City.

The main aims of this study were: (1) to present
a classification of vegetation of the class Artemisie-
tea vulgaris at the association level within Kyiv City
and (2) to evaluate ecological requirements and
distribution of the defined associations in the study
area.

Materials and methods

Data preparing

Initially, we collected 1164 phytosociological
vegetation plot records (relevés) of ruderal veg-
etation in the territory of Kyiv City in 2016-2020.
These relevés were sampled using the Braun-Blan-
quet approach (Braun-Blanquet, 1964) on plots of
10-25 m?2 We also used geobotanical materials pro-
vided by O. Melezhyk (Chokha, 2005). All relevés
were stored in the Turboveg for Windows 2.92
database (Hennekens, Schaminée, 2001) and inte-
grated into the database Anthropogenic vegetation of
Ukraine, registered in the Global Index of Vegeta-
tion-Plot Databases (Dengler et al., 2011) with the
code EU-UA-11 and included in the European Veg-
etation Archive (Chytry et al., 2016). All vegetation
layers were combined into one. As bryophytes and
lichens were not recorded in the majority of plots
and have limited ecological importance in ruder-
al vegetation, they were excluded from the dataset.
We also removed all records of juvenile trees and
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shrubs as well as records of vascular plant species
that were not identified to the species level.

We harmonized nomenclature according to the
Euro+MedBase (2022).

Data analysis

To build the classification, we used both agglom-
erative and divisive classification algorithms. In the
first step, we made an analysis of all vegetation plots
sampled across the Kyiv urban area (1164 relevés)
and distinguished the large groups of relevés which
are quite different from each other by their species
composition. For this purpose, we used a modified
TWINSPAN algorithm (Roleéek et al., 2009), with
three pseudospecies cut levels (0, 5, 25%) and with
Serensen coeflicient (Serensen, 1948) as a meas-
ure of cluster heterogeneity. Thereafter we selected
those clusters, which corresponded to the class Ar-
temisietea vulgaris according to the list of diagnos-
tic species provided by Mucina et al. (2016). After
such filtering, our resulting dataset included 270
vegetation plots, which we used for further analy-
sis. We processed selected data using beta-flexible
clustering (beta = -0.25, Bray-Curtis dissimilar-
ity, log-transformed percentage abundances) in
PC-ORD software (McCune, Mefford, 2011) and
distinguished vegetation units corresponding to
the associations and their groups (alliances). The
optimal number of clusters was selected using the
OptimClass test on both stages of the classification
procedure (Tichy et al., 2010).

The content of clusters was analyzed by diagnos-
tic (D._sp.), constant (C. sp.), and dominant species
in JUICE (Tichy, 2002). The diagnostic value of the
species was assessed using the phi coefficient based
on the fidelity concept (Chytry et al., 2002). The
threshold values are taken at the level of 0.25. High-
ly diagnostic species have a phi-coefficient that ex-
ceeds 0.5. Species with a non-significant diagnostic
value based on Fisher’s exact test (P < 0,001) were
excluded. Species with a frequency of more than
25% were defined as constant. Highly diagnostic
and highly constant species are bolded in the text.
Means of phi coefficient for all diagnostic species
are presented in Table 1. Syntaxa in the synoptic
table are ordered according to the syntaxonomy
scheme presented in the Results section.

To identify the vegetation units at different hi-
erarchical ranks, we used the lists of diagnostic
species presented in European and Ukrainian phy-
tosociological publications (Chytry, Tichy, 2003;

Jarolimek, Sibik, 2008; Kacki et al., 2013; Mucina et
al., 2016; Dubyna et al., 2019). Wherever it was pos-
sible, we involved type relevés of syntaxa, basically
nomenclatural types of associations described from
the territory of Ukraine. To distinguish the rankless
(derivative) communities, we used the Kopecky and
Hejny approach (Kopecky, Hejny, 1974).

The structure of the class Artemisietea vulgaris at
the high-rank syntaxonomic level, as well as names
of associations, are given according to Dubyna et al.
(2019, 2022). Names of orders and alliances follow
Mucina et al. (2016). The nomenclature of syntaxa
was checked for compliance with the International
Code of Phytosociological Nomenclature (Theurillat
etal.,, 2021).

Ecological differentiation was conducted using
DCA-ordination (Hill, Gauch, 1980) in the R pro-
gram (William, 2008) operated from JUICE. Indi-
cator values were adopted from Didukh (2011). We
also used Didukh’s (2011) ecological scales to pro-
vide an overview of the ecological requirements of
individual associations. We did this analysis in R
4.0.2 (R Core Team, 2022) using the library ggplot2
(Wickham, 2016) to visualize the results presenting
them as box-and-whiskers plots. Boxes reflect the
interquartile range (25-75% of observed values),
and whiskers 5-95% observed values for each asso-
ciation.

Results

Vegetation classification

A classification dendrogram of the class Arte-
misietea vulgaris within the city of Kyiv is presented
in Fig. 1, where four hierarchical groups of clusters
are clearly separated. Group 1 (clusters 1-3) repre-
sents vegetation plots dominated by tall perennial,
nutrient-demanding dicots which are tradition-
ally considered to be the alliance Arction lappae.
Group 2 (clusters 4-10) we identified as alliance
Dauco-Melilotion which unites xero-mesophytic
vegetation dominated by biennial species on an-
thropogenic stony and gravelly substrates. Vegeta-
tion plots that united thermophilous anthropogenic
vegetation on dry soils and were comprised within
cluster group 3 (clusters 11-14) we recognized as
the Onopordion acanthii alliance. The last group 4
(clusters 15-20) includes semi-natural and ruderal
vegetation with a high incidence of perennial grass-
es which we assigned to the alliance Convolvulo
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Table 1. Synoptic table with percentage frequency and modified fidelity index phi coefficient

Shortened synoptic table of the class Artemisietea vulgaris in Kyiv. Percentage frequency and modified fidelity index (phi coefficient x 100) superscripted are shown.
Only species with frequency more than 25 % and phi coefficient more than 0.25 in at least one column are included and shaded in grey (with phi> 50 in dark grey;

with phi< 50 in light grey). Species within clusters are arranged in descending order of fidelity index.

Number of association 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number of plots 61 22 5 14 22 5 15 17 15 11 17 23 19 21
Convolvulus arvensis 6841 1747 . . 27136 . 18> 142 18>0 5
Amaranthus albus 2%

Plantago lanceolata 4326 33177 . 28108 9 . 27127 36202 4 62
Medicago lupulina 4 100%? . . . 20

Trifolium repens . 75800 . . . . 9

Rumex confertus . 5873

Cerastium arvense . 58753

Lotus corniculatus . 58753

Poa pratensis 18123 = 75743 . . 5

Agrostis capillaris 4 58728

Festuca rubra 4 58728

Trifolium pratense . 67643 . . . 20

Centaurea jacea . 33564

Potentilla reptans 419 | 33533

Glechoma hederacea 419 | 33533

Bromus hordeaceus . 25

Eragrostis minor BB . . 5 9

Achillea millefolium 7 7 : 64443 9 . . . 33134 9 3143
Phleum pratense . 275

Cirsium arvense . 27

Galium verum . 27

Malva thuringiaca . 2P

Fragaria vesca . 275

Argentina anserina . AP

Rumex acetosella . 275
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Lolium perenne
Schedonorus pratensis
Arctium tomentosum
Veronica chamaedrys
Artemisia austriaca
Setaria pumila
Diplotaxis tenuifolia
Bromopsis inermis
Salsola tragus
Atriplex prostrata
Calamagrostis epigejos
Anisantha sterilis
Aristolochia clematitis
Artemisia campestris
Poa angustifolia
Verbascum thapsus
Odontites vulgaris
Rumex acetosa
Chondrilla juncea
Berteroa incana

Poa compressa

Silene latifolia
Anthemis ruthenica
Asclepias syriaca
Melampyrum arvense
Fallopia convolvulus

Verbascum phlomoides

Tragopogon dubius subsp.

major
Equisetum arvense

Picris hieracioides

7 58363 20 . 9
2533.1
2731
1828
100100.0
4 8 100708
4 . 6049.5
10091.1 5
4548.7
2840.4
11 : : 31%3 100736
2829'2
218 5
145.8
1718.7
28 . . 28 14
75.8
14
5

184‘6
18 13.7
6032.8
10097.7
6072.5
10064.9
4058.6 9
8056.4
6042.5
2039.8 9
20 100%2
2 837.4
2 833.6
2 829.2
4047.2
17
6021.7

14

296.7 3310

1410.5
2321.5

29 33

10075.6
2952.1
2%
3436.7
6761.6

2919.6 6756.5
6752

204.2

26

91847

2713.7

91.3

1819.2
5515.4

2913

14645

43844

32

17

11
514.5
16%7 12
5
16
21 12
25
5 18
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Table 1 (continued)

Number of association 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number of plots 61 22 5 14 22 15 17 3 15 11 17 23 19 21
Plantago arenaria 910.1 33492

Verbascum lychnitis 5 97.5 33417 975

Melilotus albus 7 5 2711 10081 27 2912 5

Linaria genistifolia 33435

Achillea setacea 60537 60475 9

Artemisia absinthium 4 20 . 9 9 14 47279 100%°% 14 9 16
Medicago sativa subsp. 14 60 9 19 55407 5

falcata

Poa bulbosa 36292

Hypericum perforatum 36292

Consolida regalis 36292

Elytrigia intermedia 36292

Anthemis arvensis 18118 86829

Medicago sativa 9 2010 18%3 86707 5
Grindelia squarrosa 15 9 67221 9 100795 5
Anisantha tectorum 7 45148 14 80%6° 45148 100%7 17 16
Lepidium ruderale 20198 43492 5

Echium vulgare 18 2773 100%°  47%! 71387 13 5

Ballota nigra 7 18 29124 18 1001 11 12
Conium maculatum 27405

Leonurus cardiaca 34322

Sisymbrium officinale 39286

Galinsoga parviflora 52252

Alliaria petiolata 43252

Chenopodium album 18 28%06 34114 18 33 35450 1610

Urtica dioica 9 29275 30207 12
Artemisia vulgaris 8 21181 18 18 862 27 39216 100°04
Artemisia annua 35315
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Arctium lappa

Iva xanthiifolia
Arrhenatherum elatius
Taraxacum sect. Taraxacum
Erigeron canadensis
Elytrigia repens
Oenothera biennis
Potentilla argentea
Anchusa officinalis
Ambrosia artemisiifolia
Lactuca serriola
Euphorbia cyparissias
Daucus carota
Plantago major
Portulaca oleracea
Lamium purpureum
Erigeron annuus
Setaria viridis
Polygonum aviculare
Dactylis glomerata
Sisymbrium loeselii
Achillea collina
Cichorium intybus
Centaurea borysthenica
Solidago canadensis
Carex hirta

Sonchus oleraceus

2824.8
28
932546

18
11
4

14
11

4
189.7

14

39
11
11
18
11

11

1 0049.4
608‘2
10025.4

25 40

606‘1

3 338.3

40

4226.5

17

17

21

15

21
6412

18

7819.8

50144
7561.2
28
18
28
36
36

14

14
7713.2

14

32

14
14

32

10025.4
4031

40

10048

40

18
6415.9
9120.5

27

6413.5
4524.5

2713.8

4 536.9

55172

18

18

14
14
8617.8

14
5734.4

4327.5

43

14

6717.6

3327
33

33

6747.3

3325.1

6724.6

33

33

10036.2

47

8733.5
6035.8

47

18
18
45

552942
3630'2
558.6

27

18

27

18
18

18

7120.2

2925.7
43

8625.6

4 334.4

14

41276
35257
5
16
17 32
61 4745
4
11
39 47
17 16
4
9 16
13117
161838
13 3232
9 11
39 26
4 32
5
13 5
4
17 21
5
9 11

25
25

38

Number marks the associations: 1 — Convolvulo arvensis-Agropyretum repentis; 2 — Medicagini lupulinae-Agropyretum repentis; 3 — Anisantho-Artemisietum aus-
triacae; 4 — Convolvulo-Brometum inermis; 5 — Calamagrostietum epigei; 6 — Aristolochio-Convolvuletum arvensis; 7 — Berteroetum incanae; 8 — Asclepiadetum
syriacae; 9 — Echio-Verbascetum; 10 — Melilotetum albo-officinalis; 11 — Potentillo argenteae-Artemisietum absinthii; 12 — Achilleo millefoliae-Grindelietum squar-

rosae; 13 — Leonuro cardiacae-Ballotetum nigrae; 14 — Arctio lappae-Artemisietum vulgaris; 15 — DC Arrhenatherum elatius.
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i 123|l4 5 6 7 8 9 10

11 12 1314 |15 16 17 18 19 20

Fig. 1. Dendrogram of the hierarchical classification. Groups: 1 — alliance Arction lappae; 2 — alliance Dauco-Melilotion;
3 — alliance Onopordion acanthii; 4 — alliance Convolvulo arvensis-Agropyrion repentis. The numbers of clusters correspond

to the vegetation associations detailed below

arvensis-Agropyrion repentis. Within the obtained
20 clusters, we recognized and interpreted 14 vege-
tation units. In some cases, we considered two clus-
ters as one association. In particular, these were the
cases when the dividing of relevés occurred by the
dominance of one of diagnostic species.

Description of plant communities

Here we present a brief phytocoenotic character-
istics of the associations, taking into account differ-
entiating species and preferred habitats. We do not
provide here the definitions of high-rank syntaxa
and accept them in accordance with Mucina et al.
(2016).

CLUSTER 1. Ass. Leonuro cardiacae-Ballote-
tum nigrae.

D. sp.: Alliaria petiolata (M. Bieb.) Cavara &
Grande, Ballota nigra L. Chenopodium album L.,
Conium maculatum L., Galinsoga parviflora Cav.,,
Leonurus cardiaca L., Sisymbrium officinale (L.)
Scop., Urtica dioica L.

C. sp.: Ambrosia artemisiifolia L., Artemisia vul-
garis L., Berteroa incana (L.) DC., Elytrigia repens
(L.) Nevski, Lolium perenne L., Polygonum avicu-
lare L.

Phytocoenoses of this association are quite
common in all administrative districts of the
city and cover various ruderal areas — garbage
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landfills, lawns, roadsides, strips along walls and
fences, areas adjacent to railways, sites near con-
struction grounds, etc. In most cases, habitats are
slightly shaded with wet to dry loamy nutrient-
rich soils, often with admixtures of building wastes
or various organic materials. The stands are usua-
lly species-rich (number per relevé varies from
10 to 21, with a total of 79 species), dense (total
cover to 90-100%) and two- or three-layered. The
dominant species is Ballota nigra, while Elytrigia
repens, Ambrosia artemisiifolia, Conium macula-
tum, Urtica dioica, Lolium perenne, and Galinsoga
parviflora occur as subdominants in some vegeta-
tion plots. An abundant occurrence of other nutri-
ent-demanding species (Artemisia vulgaris, Cheli-
donium majus L., Chenopodium album, Oxybasis
rubra (L.) S. Fuentes & al. (Chenopodium rubrum
L.), Atriplex prostrata DC., Scorzoneroides autum-
nalis (L.) Moench (Leontodon autumnalis L.), Al-
liaria petiolata, Arctium tomentosum Mill., A. lap-
pa L., Taraxacum EH. Wigg sect. Taraxacum) is
also characteristic of this community. Species of
dry grasslands (Achillea collina (Wirtg.) Heimerl,
A. millefolium L., Viola hirta L., Oenothera biennis
L., Artemisia campestris L., Euphorbia cyparissias
L., Bromus squarrosus L., Secale sylvestre Host) are
more frequent in stands of phytocoenoses on dry
open habitats.

ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80 (5)
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CLUSTERS 2-3. Ass. Arctio lappae-Artemisie-
tum vulgaris.

D. sp.: Arctium lappa, Artemisia annua L., Arte-
misia vulgaris, Iva xanthiifolia Nutt.

C. sp.: Achillea millefolium, Ambrosia artemisiifo-
lia, Dactylis glomerata L., Elytrigia repens, Erigeron
annuus (L.) Desf., Erigeron canadensis L., Polygo-
num aviculare.

This community is one of the most common
within the territory of Kyiv. It inhabits quite diverse
habitats: landfills, edges of fences, roadsides and
sidewalks, lawns, abandoned sport grounds, areas
near buildings, and industrial sites of the city. We
also found these phytocoenoses along railways on
the north and west-facing moderate slopes (mean
30-35°). The soils are nutrient-rich clay and chor-
nozems with admixtures of gravel or stones. As a
rule, stands are two-layered and reach 120-180
(200) cm in height with total coverage of 80-100%.
The upper layer is characterized by the dominance
of diagnostic species: tall perennial herbaceous
plants of Artemisia vulgaris and Arctium lappa,
sometimes together with A. tomentosum. Repre-
sentatives of Artemisietea vulgaris (Tanacetum vul-
gare L., Daucus carota L., Ambrosia artemisiifolia,
Berteroa incana, Artemisia absinthium L., Echium
vulgare L., Melilotus albus Medik., Ballota nigra)
and Stellarietea mediae (Erigeron canadensis, Iva
xanthiifolia, Setaria pumila (Poir.) Roem. & Schult.,
Chenopodium album) included in the middle layer
are accompanied by nitrophilous herbs which are
characteristic of Epilobietea angustifolii class (La-
mium purpureum L., Solidago canadensis L., Urtica
dioica, Anthriscus sylvestris (L.) Hoffm., Helianthus
tuberosus L.). Within the dense stands, the bottom
layer usually is not developed due to shadow of bur-
dock’s broad leaves. In semi-closed stands, the low-
est layer consists of climbing plants (Convolvulus
arvensis L.) and some low-growing herbs (Polygo-
num aviculare, Taraxacum sect. Taraxacum, Planta-
go major L.). In total, the floristic structure of the
association is formed by 66 species (from 5 to 15 in
some plots).

CLUSTER 4. DC Arrhenatherum elatius.

Dominant species: Arrhenatherum elatius

C. sp.: Ambrosia artemisiifolia, Arrhenatherum
elatius (L.) J. Presl & C. Presl, Carex hirta L.,
Elytrigia repens, Erigeron canadensis, Equisetum ar-
vense L., Plantago lanceolata L., Polygonum avicu-
lare, Potentilla argentea L., Solidago canadensis, Son-
chus oleraceus L., Taraxacum sect. Taraxacum.
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We observed these stands near the railway sta-
tions Karavayevi Dachi and Kyiv Volynskyi on flat
areas with humid chornozems mixed with gravel.
False oat-grass (Arrhenatherum elatius) is a na-
tive species in the western part of Ukraine where
it forms mesic meadows of the class Molinio-Ar-
rhenatheretea (Protopopova et al., 2014). With-
in the territory of Kyiv, Arrhenatherum elatius
appears like an alien species and spreads actively
in the eastern direction. This process is especial-
ly successful due to the permanent mowing of
the sites on railway slopes and embankments. It
makes the dissemination of Arrhenatherum elatius
very efficient and causes forming of dense stands
with a high dominance ability of the mentioned
grass. Stands of the community are usually dense
with total coverage of 70-80% reaching in height
of 100-120 cm. Among the companions, species
characteristic of Artemisietea vulgaris (Ballota
nigra, Elytrigia repens, Daucus carota) and Moli-
nio-Arrhenatheretea (Equisetum arvense, Agrostis
stolonifera L., Carex hirta, Vicia cracca L., Trifoli-
um hybridum L.) are noticed.

CLUSTERS 5-6. Ass. Melilotetumn albo-officinalis.

D. sp.: Achillea setacea Waldst. & Kit., Ambrosia
artemisiifolia, Anisantha tectorum (L.) Nevski (Bro-
mus tectorum L.), Artemisia absinthium, Erigeron
canadensis, Lactuca serriola L., Linaria genistifolia
(L.) Mill., Melilotus albus

C. sp.: Berteroa incana, Echium vulgare, Grinde-
lia squarrosa (Pursh) Dunal, Polygonum aviculare,
Potentilla argentea

This community is locally distributed within
Kyiv City, mainly in Darnytskyi and Dniprovskyi
districts. It inhabits anthropogenic areas (around
industrial sites, along roads and railways) on shal-
low well-drained sandy soils with high gravel and
stone content. In total, the floristic structure of the
association is formed by 23 species (from 8 to 10 in
some plots). The two-layered stands reach 80-110
cm in height and have a total cover of 40-50%. The
herb layer is usually dominated by Melilotus albus.
The most characteristic components of the phyto-
coenoses are xerophilous light-demanding species,
such as Ambrosia artemisiifolia, Anisantha tectorum,
Bromus squarrosus, Achillea setacea, Capsella bur-
sa-pastoris (L.) Medik., Linaria genistifolia, Lepidi-
um ruderale L., Erigeron canadensis. Common spe-
cies of the class Artemisietea vulgaris (e.g., Grindelia
squarrosa, Echium vulgare, Artemisia absinthium,
Berteroa incana) are also well-represented.
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CLUSTERS 7-8. Ass. Berteroetum incanae.

D. sp.: Anthemis ruthenica M. Bieb., Berteroa in-
cana, Poa compressa L., Portulaca oleracea L., Silene
latifolia Poir.

C. sp.: Ambrosia artemiisifolia, Anisantha tecto-
rum, Daucus carota, Elytrigia repens, Echium vul-
gare, Erigeron annuus, Erigeron canadensis, Lac-
tuca serriola, Melilotus albus, Plantago lanceolata,
Potentilla argentea.

This community, dominated by the biennial
herb Berteroa incana, colonizes well-drained, warm
sandy to loamy soils with a high proportion of grav-
el or stones. We found phytocoenoses along railway
tracks, highways, roads, and sidewalks. Chokha
(2005) also mentioned them as occurring on aban-
doned lawns. The association was represented by 15
relevés sampled in all districts of the city. In total,
the coenoflora of this association is composed of 48
taxa. A number of species in the vegetation plots is
between 6 and 12. The stands are low, two-layered,
reaching on average 40-60 cm. The bottom layer is
formed by diagnostically important Berteroa inca-
na, Portulaca oleracea, and species of higher syn-
taxa, both anthropogenic and natural vegetation,
e.g. Stellarietea mediae (Ambrosia artemisiifolia,
Erigeron canadensis, Anisantha tectorum, Setaria
viridis (L.) P. Beauv., Sisymbrium loeselii L.), Arte-
misietea vulgaris (Echium vulgare, Artemisia vulgar-
is, A. absinthium, Daucus carota, Melilotus albus),
Koelerio-Corynephoretea canescentis (Plantago are-
naria Waldst. & Kit., Oenothera biennis, Artemisia
campestris). In the lower layer, Poa compressa, Po-
lygonum aviculare, Convolvulus arvensis, and Med-
icago lupulina L. are concentrated. Some grasses
(Elytrigia repens, Arrhenatherum elatius), which
overtop the stands, locally form another, third rath-
er loose layer.

CLUSTER 9. Ass. Asclepiadetum syriacae.

D. sp.: Artemisia vulgaris, Asclepias syriaca L.,
Dactylis glomerata, Euphorbia cyparissias, Fallopia
convolvulus (L.) A. Love, Melampyrum arvense L.,
Urtica dioica, Verbascum phlomoides L.

C. sp.: Achillea collina, Ballota nigra, Berteroa
incana, Calamagrostis epigejos (L.) Roth, Elytrigia
repens, Equisetum arvense

This vegetation type is dominated by the tall herb
Asclepias syriaca, an invasive plant species of North
American origin. Within the Kyiv urban area, this
species-poor community occurs on railway slopes
(usually of the southern exposure) and roadsides.
Soils are often dry, ranging from chornozem to
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stony. The floristic structure comprised 33 plant
species (6-13 per relevé). Stands are usually one-
or two-layered, reaching on average 80-100 cm
and having a total cover of 60 to 90%. The upper
layer consists of the dominant Asclepias syriaca,
broad-leaved ruderal herbs (Artemisia vulgaris,
Urtica dioica, Ballota nigra, Berteroa incana, Cheli-
donium majus), and grasses (Calamagrostis epige-
jos, Elytrigia repens, Bromopsis inermis, Anisantha
tectorum, Dactylis glomerata). In the bottom layer,
the most common species are Equisetum arvense,
Achillea collina, Melampyrum arvense, Taraxacum
sect. Taraxacum, as well as climbing plants (Fallo-
pia convolvulus, Convolvulus arvensis).

CLUSTER 10. Ass. Echio-Verbascetum.

D. sp.: Daucus carota, Echium vulgare, Equise-
tum arvense, Lamium purpureum, Picris hiera-
cioides L., Plantago arenaria, Tragopogon dubius
subsp. major (Jacq.) Vollm., Verbascum lychnitis L.

C. sp.: Achillea millefolium, Ambrosia artemisiifo-
lia, Anchusa officinalis L., Berteroa incana,Calama-
grostis epigejos, Chenopodium album, Erigeron an-
nuus, Erigeron canadensis, Euphorbia cyparissias,
Solidago canadensis.

This community has a local distribution within
Kyiv and was documented by five relevés sampled
in Svyatoshynskyi and Holosiyivskyi districts on
railway slopes and abandoned building sites. All
habitats are associated with open sunny places on
sandy soils, sometimes with an admixture of grav-
el and stones. Stands are not dense (to 60-70% to-
tal cover) and are only slightly stratified. The total
number of species in the phytocoenoses reaches 40,
in some relevés — 10-13. The aspect of communi-
ties is determined by a diagnostic species, Echium
vulgare, with quite conspicuous blue flowers. Rud-
eral species (e.g., Humulus lupulus L., Picris hieraci-
oides, Daucus carota, Erigeron canadensis, Ambrosia
artemisiifolia, Erigeron annuus, Berteroa incana), as
well as representatives of the psammophytic floris-
tic coenocomplex (Artemisia campestris, Oenothera
biennis, Plantago arenaria), are frequent in the spe-
cies composition.

CLUSTERS 11-12. Ass. Achilleo millefoliae-
Grindelietum squarrosae.

D. sp.: Ambrosia artemisiifolia, Anthemis arven-
sis L., Anisantha tectorum, Echium vulgare, Grinde-
lia squarrosa, Lepidium ruderale, Medicago sativa
L., Oenothera biennis, Portulaca oleracea

C. sp.: Berteroa incana, Erigeron canadensis,
Melilotus albus, Potentilla argentea, Setaria pumila
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This community was found on railway slopes
and waste places on sandy soils with high content
of gravel or pebbles. It occurs mainly in Holosi-
yivskyi, Svyatoshynskyi, and Darnytskyi districts.
Stands are normally 50-60 cm tall with a total cover
of 60-70%, of which Grindelia squarrosa makes up
40-50%. Differentiation into layers is indistinct, but
some plants, such as Echium vulgare, Melilotus albus,
Artemisia absinthium, sometimes overtop the herb
layer. Drought-tolerant heliophilous species (Ani-
santha tectorum, Ambrosia artemisiifolia, Berteroa
incana, Anthemis arvensis, Erigeron canadensis, Po-
tentilla argentea) usually prevail together with herbs
characteristic of Koelerio-Corynephoretea canescen-
tis class (Festuca beckeri (Hack.) Trautv., Oenothera
biennis, Artemisia campestris). The number of spe-
cies varies from 8 to 12 (the total count is 20).

CLUSTERS 13-14. Ass. Potentillo argenteae-Ar-
temisietum absinthii.

D. sp.: Anchusa officinalis, Artemisia absinthium,
Consolida regalis Gray, Elytrigia intermedia (Host)
Nevski, Hypericum perforatum L., Medicago sativa
subsp. falcata (L.) Arcang., Melilotus albus, Poa bul-
bosa L., Potentilla argentea.

C. sp.. Ambrosia artemisiifolia, Anisantha tecto-
rum, Artemisia vulgaris, Berteroa incana, Diplotax-
is tenuifolia (L.) DC., Elytrigia repens, Lactuca serri-
ola, Plantago lanceolata, Polygonum aviculare

This association includes species-rich thermo-
philous vegetation growing on sunny and dry rud-
eral sites. In most cases, soils are loamy, mostly with
an admixture of gravel and stones, rich in nutrient
compounds. We documented this plant community
in all districts of the city on building rubble, railway
slopes (usually moderate, sun-exposed with south
and southwest orientations), along roads, and side-
walks. Stands are not dense (total cover of 40-70%)
and quite variable in both their abundance and
number of species, but species-rich stands prevail.
The number of species per relevé can vary from 9
to 19. In total, 68 taxa were recorded for this asso-
ciation in the study area. Stands reach up to 70-80
cm and are three-layered, of which the upper lay-
er consists of the dominant Artemisia absinthium
(with a cover of 40-60%) together with other tall
ruderal herbs (Elytrigia repens, Artemisia vulgaris,
Portulaca oleracea, Lactuca serriola, Daucus caro-
ta). The middle layer frequently consists of herbs
characteristic of the class Artemisietea vulgaris (Po-
tentilla argentea, Berteroa incana, Melilotus albus,
Grindelia squarrosa), together with representatives
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of Stellarietea mediae (Anisantha tectorum, Diplo-
taxis tenuifolia, Ambrosia artemisiifolia, Eragrostis
minor Host, Setaria viridis, Erigeron canadensis, Sis-
ymbrium loeselii). The most frequent dominants of
the bottom layer are climbing plants Convolvulus
arvensis and Fallopia convolvulus. In habitats affect-
ed by trampling, the floristic composition of phyto-
coenoses is characterized by constant participation
of Polygonum aviculare, Cichorium intybus L., Plan-
tago major, and Taraxacum sect. Taraxacum. The
occurrence of some species diagnostic for Koelerio-
Corynephoretea canescentis class (e.g. Centaurea bo-
rysthenica Gruner, Artemisia campestris, Poa bulbo-
sa, Secale sylvestre, Scabiosa ochroleuca L., Medicago
sativa subsp. falcata) is also remarkable.

CLUSTER 15. Ass. Convolvulo arvensis-Elytri-
gietum repentis (incl. Agropyretum repentis).

D. sp.: Amaranthus albus L., Convolvulus arven-
sis, Elytrigia repens, Plantago lanceolata.

C. sp.: Berteroa incana, Erigeron canadensis, Po-
lygonum aviculare, Taraxacum sect. Taraxacum.

This association is the most widespread in the
territory of Kyiv. It is found along roads, fences,
transport routes, park alleys, near buildings, gar-
bage dumps and landfills, and other anthropogenic
areas. It is represented by 58 relevés that were sam-
pled from all districts of the city. In most cases, soils
are loamy to clayey, often with high calcium con-
tent. It also could be found on different anthropo-
genic substrates with admixtures of sand or stones.
The habitats are dry, warm, and well-lit.

The association includes phytocoenoses with the
dominance of Elytrigia repens, which forms dense,
sometimes monodominant stands. Convolvulus
arvensis is a constant species, with different cover
values in various vegetation plots. The association
is made of 157 species in total, and their number
per relevé varies from 5 to 19. The floristic com-
position of plant communities is formed by typical
ruderal plants (Berteroa incana, Artemisia vulgaris,
Erigeron canadensis, Chenopodium album, Lactuca
serriola, Daucus carota, Portulaca oleracea, Ambro-
sia artemisiifolia, Erigeron annuus, Ballota nigra)
and meadow grasses (Lolium perenne, Poa pratensis
L., Taraxacum sect. Taraxacum, Trifolium pratense
L., Dactylis glomerata, Carex hirta, Schedonorus
pratensis (Huds.) P. Beauv.). Stands are two- or
three-layered, reaching 80-120 cm in height, with
dense coverage to 90-100%. The upper layer is
characterized by the diagnostic species Elytrigia re-
pens usually accompanied by Chenopodium album,
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Erigeron canadensis, Dactylis glomerata, Artemisia
absinthium, and Portulaca oleracea. The middle lay-
er is made up of Setaria viridis, Digitaria sanguinalis
(L.) Scop., Potentilla argentea, Grindelia squarrosa,
Berteroa incana, Glechoma hederacea L., Taraxacum
sect. Taraxacum, Tripleurospermum inodorum (L.)
Sch. Bip., and Capsella bursa-pastoris. In the lower
layer, mainly Polygonum aviculare, Plantago lanceo-
lata, and P. major frequently occur.

There are two variants distinguished within the
association, which differ by their species composi-
tion and habitat affiliation. Phytocoenoses of Con-
volvulo arvensis-Elytrigietum repentis var. Berteroa
incana grows along roads and railways on dry soils
with an admixture of sand or stones. This variant
is characterized by the predominance of thermo-
philous plant species which represent classes Festu-
co-Brometea (Achillea collina, Euphorbia cyparissias,
Festuca valesiaca Gaudin, Medicago sativa subsp.
falcata, Viola hirta) and Koelerio-Corynephoretea
canescentis (Centaurea borysthenica, Oenothera bi-
ennis, Chondrilla juncea L., Secale sylvestre).

Plant communities of Convolvulo arvensis-Elytri-
gietum repentis var. Polygonum aviculare are typical
for lawns, park alleys, and various trampled areas.
Well-developed stands consist of representatives
of the classes Stellarietea mediae (Lactuca serriola,
Erigeron canadensis, Digitaria sanguinalis, Eragros-
tis minor, Galinsoga parviflora, Amaranthus albus)
and Polygono-Poetea annuae (Polygonum aviculare,
Taraxacum sect. Taraxacum, Plantago lanceolata,
Lolium perenne).

CLUSTER 16. Ass. Medicagini lupulinae-Agro-
pyretum repentis.

D. sp.: Achillea millefolium, Agrostis capillaris L.,
Arctium tomentosum, Argentina anserina (L.) Rydb.,
Bromus hordeaceus L., Centaurea jacea L., Ceras-
tium arvense L., Cirsium arvense (L.) Scop., Dacty-
lis glomerata, Elytrigia repens, Eragrostis minor, Fes-
tuca rubra L., Fragaria vesca L., Galium verum L.,
Glechoma hederacea, Lolium perenne, Lotus cor-
niculatus L., Malva thuringiaca (L.) Vis., Medicago
lupulina, Phleum pratense L., Plantago major, Poa
pratensis, Potentilla reptans L., Rumex acetosella L.,
R. confertus Willd., Schedonorus pratensis, Taraxa-
cum sect. Taraxacum, Trifolium pratense, T. repens
L., Veronica chamaedrys L.

C. sp.: Plantago lanceolata, Potentilla argentea.

This vegetation type was recorded on the lawns
of the city. It is represented by 12 relevés sampled
in Shevchenkivskyi, Holosiyivskyi, Pecherskyi, and

420

Solomyanskyi districts. Coenoses are confined to
the open well-lit habitats with chornozem or sandy
chornozem soils. Plant communities are character-
ized by high species richness (16-22 species in the
relevé with a total taxa number of 54), high densi-
ty (total cover 80-100%), and height of 80-100 cm
of stands. The vertical structure is two-layered. The
taller plants are concentrated in the upper layer; of
them the most important is a diagnostic species
Elytrigia repens and several other dominant species
(Schedonorus pratensis, Festuca rubra, Poa praten-
sis, Dactylis glomerata). Included in the middle lay-
er usually are Medicago lupulina, Taraxacum sect.
Taraxacum, Trifolium pratense, Achillea millefolium,
Potentilla reptans, Plantago lanceolata. A high fre-
quency of diagnostic species for Molinio-Arrhen-
atheretea class is a characteristic feature of this as-
sociation.

CLUSTER 17. Ass. Convolvulo-Brometum inermis.

D. sp.: Achillea millefolium, Atriplex prostrata
DC., Bromopsis inermis (Leyss.) Holub (Bromus
inermis Leyss.), Chenopodium album, Salsola tra-
gus L., Setaria viridis

C. sp.: Ambrosia artemisiifolia, Berteroa incana,
Calamagrostis epigejos, Cichorium intybus, Elytrigia
repens, Erigeron annuus, Plantago lanceolata, Po-
lygonum aviculare, Sisymbrium loeselii.

Association includes stands of Bromopsis inermis
that inhabit areas along roads and railways on dry
loamy soils with an admixture of sand. It is distrib-
uted sporadically in Svyatoshynskyi and Darnytskyi
districts. The number of species per plot varies
between 8 and 14 species (in total 26 species have
been recorded). The herb coverage is usually dense,
with total coverage of 90 to 100%. Well-developed
two-layer stands reach up to 70-90 cm. They con-
sist of the dominant Bromopsis inermis, other grass-
es (e.g., Dactylis glomerata, Elytrigia repens, Setaria
viridis, Calamagrostis epigejos, Poa angustifolia L.,
Arrhenatherum elatius), and perennial ruderal spe-
cies (Artemisia vulgaris, Potentilla argentea). The
occurrence of annual plants (Chenopodium album,
Ambrosia artemisiifolia, Erigeron canadensis, Sis-
ymbrium loeselii, Atriplex prostrata, etc.) is also re-
markable.

CLUSTER 18. Ass. Aristolochio-Convolvuletum
arvensis.

D. sp.. Achillea setacea, Aristolochia clem-
atitis L., Artemisia campestris L., Asclepias
syriaca, Calamagrostis epigejos, Chondrilla jun-
cea, Elytrigia repens, Erigeron annuus, Odontites

ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80 (5)



Ruderal vegetation of Kyiv City. II. Class Artemisietea vulgaris

vulgaris Moench, Oenothera biennis, Poa angusti-
folia, Rumex acetosa L., Verbascum thapsus L.

C. sp.. Centaurea borysthenica, Euphorbia
cyparissias, Medicago sativa subsp. falcata, Picris
hieracioides.

The communities of the association are sporadi-
cally distributed in the study area. We found stands
mainly in Desnianskyi District on lower sections
of railway slopes with sandy chornozem soils. Phy-
tocoenoses had low species richness (the species
number varied from 9 to 13 per relevé). Stands are
normally 60-80 (100) cm tall, with a total cover of
60 to 80%. They are usually differentiated into two
layers. The upper layer consists of the diagnostic
species Elytrigia repens, Poa angustifolia, Calama-
grostis epigejos, Verbascum thapsus, Asclepias syria-
ca. The bottom layer is made up of several diagnos-
tic species (Achillea setacea, Aristolochia clematitis,
Erigeron annuus, Trifolium arvense L.) along with
Medicago sativa subsp. falcata, Rumex acetosa,
Chondrilla juncea, Centaurea borysthenica, Picris
hieracioides, etc.

CLUSTER 19. Ass.
austriacae.

D. sp.: Artemisia austriaca Jacq., Diplotaxis ten-
uifolia, Setaria pumila

C. sp.. Ambrosia artemisiifolia, Erigeron
canadensis, Polygonum aviculare, Potentilla argen-
tea

It is a rare association within the city of Kyiw.
Phytocoenoses were recorded only in one locali-
ty, between the railway stations Livoberezhna and
Darnytsia. It occurs in sunny open dry habitats, e.g.
railway slopes with a steepness of 35°. The soils are
sandy with a small admixture of pebbles. These
plant communities are dominated by Artemisia
austriaca. Among other species, there are typical
xerophytes, such as Bromus squarrosus, Achillea
millefolium, Grindelia squarrosa. In total, 13 species
were found in the phytocoenoses, on average 7-13
per relevé. The total cover of communities is 40—
60%. Stands 50-60 cm tall are one or two-layered.
The upper layer (40-60 cm) consists of diagnosti-
cally important Artemisia austriaca, Setaria pumila,
together with tall plants of Ambrosia artemisiifolia,
Artemisia absinthium, and Erigeron canadensis. The
bottom layer (5-15 cm) is made up of Polygonum
aviculare, Potentilla argentea, Diplotaxis tenuifolia.

CLUSTER 20. Ass. Calamagrostietum epigei.

D. sp.: Anisantha sterilis (L.) Nevski, Calama-
grostis epigejos

Anisantho-Artemisietum
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Fig. 2. Results of DCA-ordination of plant communities of
the class Artemisietea vulgaris by ecological factors: Hd —
soil humidity, fH — fluctuating of water level, Rc — soil
acidity, SI — salt regime, Ca — carbonate content, Nt —
nitrogen content, Ae — soil aeration, Tm — termoregime,
Om — ombroregime, Kn — continentality of climate,
Cr — cryoregime, Lc — light regime. The numbers indicate
syntaxa that correspond to those given in the classification
scheme

C. sp.. Chenopodium album, Convolvulus ar-
vensis, Elytrigia repens, Erigeron annuus, Solidago
canadensis

The plant communities of the association are
widely distributed within the Kyiv urban area.
In most cases, habitats are roadsides, lawns, and
abandoned sites near buildings. Stands are usu-
ally dense, with a total cover of up to 80-100%
and a height of 120-150 cm. A total of 94 species
were recorded in the plant communities (5-16 per
relevé). The vertical structure of phytocoenoses is
normally two-layered. In the upper layer, Elytrigia
repens and Poa pratensis were recorded togeth-
er with the diagnostic Calamagrostis epigejos. In
the lower layer, Vicia cracca, Polygonum aviculare,
Plantago lanceolata, and Convolvulus arvensis are
frequently concentrated.

Depending on habitat conditions and floris-
tic composition, the following two variants may
be distinguished: (a) containing meadow plant
species — the variant with Dactylis glomerata; (b)
consisting of typical ruderal plants — the variant
with Elytrigia repens. Phytocoenoses of Calama-
grostietum epigei var. Dactylis glomerata occur
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Artemisietea vulgaris Lohmeyer et al. in Tx. ex von Rochow 1951
Agropyretalia intermedio-repentis T. Miiller et Gors 1969
Convolvulo arvensis-Agropyrion repentis Gors 1967
1. Convolvulo arvensis-Agropyretum repentis Feltoldy 1943

var. Berteroa incana
var. Polygonum aviculare

2. Medicagini lupulinae-Agropyretum repentis Popescu et al. 1980
3. Anisantho-Artemisietum austriacae Kostylev 1985

4. Convolvulo-Brometum inermis Elia§ 1979

5. Calamagrostietum epigei Kostylev in Solomakha et al. 1992

var. Dactylis glomerata
var. Elymus repens

6. Aristolochio-Convolvuletum arvensis Ubrizsy 1967
Onopordetalia acanthii Br.-Bl. et Tx. ex Klika et Hada¢ 1944
Dauco-Melilotion Gors et Rostanski et Gutte 1967
7. Berteroetum incanae Sissingh et Tideman ex Sissingh 1950
8. Asclepiadetum syriacae Lanikova in Chytry 2009

9. Echio-Verbascetum Sissingh 1950

10. Melilotetum albo-officinalis Sissingh 1950

Onopordion acanthii Br.-Bl. et al. 1936

11. Potentillo argenteae-Artemisietum absinthii Falinski 1965
12. Achilleo millefoliae-Grindelietum squarrosae Kostylev in Solomakha et al. 1992

Arction lappae Tx. 1937

13. Leonuro cardiacae-Ballotetum nigrae Slavni¢ 1951
14. Arctio lappae-Artemisietum vulgaris Oberd. ex Seybold et T. Miiller 1972
DC Arrhenatherum elatius [Artemisietea vulgaris-Molinio-Arrhenatheretea]

along fences, as well as in lawns, park sites, and
different abandoned areas. This vegetation de-
velops on slightly shaded habitats with mesic to
dry soils rich in nutrients. The species diagnos-
tic for Molinio-Arrhenatheretea class (e.g., Poa
pratensis, Dactylis glomerata, Trifolium pratense,
T. repens, Taraxacum sect. Taraxacum, Lotus cor-
niculatus, Equisetum arvense) are typical for the
species composition of these plant communities.
On the contrary, the phytocoenoses of Calama-
grostietum epigei var. Elytrigia repens prefer open
well-lit habitats with sandy soils. Plant commu-
nities were found on roadsides, railway slopes,
and the surroundings of parking slots. Stands
are characterized by the dominance of typical
ruderal plants, such as Daucus carota, Solidago
canadensis, Erigeron annuus, Ambrosia artemisii-
folia, Artemisia vulgaris, Ballota nigra, Echium
vulgare, Erigeron canadensis, Melilotus albus, and
Chenopodium album. The participation of repre-
sentatives of the class Koelerio-Corynephoretea
canescentis (e.g., Artemisia campestris, Oenothera
biennis, Medicago sativa subsp. falcata) is also
notable.
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Thus, the classification scheme of the class Arte-
misietea vulgaris within the city of Kyiv in accord-
ance with our results is as follows:

Ecological preferences of the vegetation

The DCA-diagram (Fig. 2) reveals that the main
environmental gradients of ecological ordination
of the class Artemisietea vulgaris in the Kyiv urban
area are thermoregime and light. The first axis re-
flects the division between relevés of open thermo-
philous and drought-adapted stands and vegetation
of slightly shaded areas on quite moist soils.

According to ecological requirements, it has been
found that within the Kyiv City the stands of Ar-
temisietea vulgaris inhabit areas with insufficient
moisture supply (Fig. 3A). Only Medicagini lupuli-
nae-Agropyretum repentis tends to mesic conditions.
The mentioned plant communities are also different
in relation to other closely correlated edaphic fac-
tors, including soil aeration (Fig. 3B) and fluctuat-
ing water level (Fig. 3C). All phytocoenses of the
class in the territory of Kyiv City prefer neutral soils
(Fig. 3D) with a minimum content of mineral salts
(Fig. 3E) and carbonate compounds (Fig. 3F). In
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Table 2. Values of Jaccard similarity coefficients for associations of the class Artemisietea vulgaris
in the territory of Kyiv compared with other cities and regions of Ukraine

Association KR* Chk Mel NBS R
Convolvulo arvensis-Agropyretum repentis 0.05 0.23 0.16 0.09 0.23
Medicagini lupulinae-Agropyretum repentis - - - 0.07 -
Anisantho-Artemisietum austriacae 0.33 0.02 0.05 0.09 -
Convolvulo-Brometum inermis 0.18 - - 0.15 -
Calamagrostietum epigei - 0.27 0.09 0.11 0.25
Berteroetum incanae 0.14 - - 0.24 0.22
Melilotetum albo-officinalis 0.13 0.17 - 0.15 0.08
Potentillo argenteae-Artemisietum absinthii 0.10 - - - 0.19
Achilleo millefoliae-Grindelietum squarrosae 0.07 - - 0.09 -
Arctio lappae-Artemisietum vulgaris 0.09 0.30 - 0.05 0.21

*KR — Kryvyi Rih (Yeremenko, 2017); Chk — Cherkasy (Osypenko, Shevchyk, 2001); Mel — Melitopol (Bredikhina, 2015);

NBS — Northern Black Sea Region (Dubyna et al., 2004); R —

terms of nitrogen content (Fig. 3G), it was observed
that the stands belonging to the associations of the
alliance Arction lappae are more demanding on
such compounds compared to other communities
of the Artemisietea vulgaris.

Differentiation of plant communities is not so
pronounced according to climatic indicators. In
relation to the thermal regime, stands of Artemisi-
etea vulgaris are mainly submesothermic (Fig. 3H),
subaridophytic according to the aridity-humidity
of the climate (Fig. 3I), hemicontinental by its con-
tinentality degree (Fig. 3]), and hemicryophilic by
cryoregime (Fig. 3K). It has been also found that
phytocoenoses of the class are mostly distributed in
open well-lit habitats (Fig. 3L).

Discussion

Based on the data analysis, we identified three or-
ders, four alliances, 14 associations, and one deri-
vative community within the class Artemisietea vul-
garis in Kyiv City. In the territory of Kyiv, almost all
types of phytocoenoses of the class Artemisietea vul-
garis at the level of alliances are represented, except
those described and distributed in Ukraine only in
Crimea or in the adjacent continental southern part
of the country (Medicagini falcatae-Diplotaxion te-
nuifoliae Levon 1997 and Rorippo austriacae-Falca-
rion vulgaris Levon 1997). It is necessary to empha-
size that we have also included the alliance Arction
lappae into the class Artemisietea vulgaris, despite
its still debatable status. Our decision was based on
the argument that the species composition of Arc-
tion lappae does not differ significantly from the
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Roztochya (Soroka, 2008).

vegetation of Artemisietea vulgaris class by prevai-
ling in stands of its representatives, species of dry
habitats and alien plants (both archaeophytes and
neophytes). Since Epilobietea angustifolii (incl. Ga-
lio-Urticetea) vegetation is mesophilic and consists
mainly of native species, we followed other Europe-
an phytosociologists (Jarolimek et al., 1997; Borhidi,
2003; Matuszkiewicz, 2007; Chytry et al., 2017) who
classified nitrophilous biennial plant communities
on mesic soils within the Artemisietea vulgaris class.

At the association level, vegetation diversity in
the city of Kyiv represents 30.5% of the total diversi-
ty of the class Artemisietea vulgaris in the territory
of Ukraine (Dubyna et al., 2019, 2022). Such signif-
icant syntaxonomic representation and compari-
son of this vegetation type with that in other large
cities (Kucheryavyi et al., 1991; Yeremenko, 2017)
allow us to conclude that within the study area the
class Artemisietea vulgaris is characterized by high
coenotic diversity. The diversity of man-made ha-
bitats as well as regional environmental conditions
appeared as the most important factors affecting
the variation in this vegetation type. Peculiarities
of its vertical structure in the study area are man-
ifested by dense species-rich stands, indistinct lay-
er differentiation, and the high dominance ability
of some diagnostic species. The coenotaxonomic
specificity was manifested at the level of frequent
species, which are characteristic of Molinio-Ar-
rhenatheretea, Koelerio-Corynephoretea canescentis,
and Plantaginetea majoris.

The species composition of most widespread
associations is most similar to those reported for
Central and Western Ukraine (Table 2), as well
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as their habitat preferences. Primarily, due to the
ruderal plants and typical species for neighboring
grassland vegetation types of classes Molinio-Ar-
rhenatheretea, Koelerio-Corynephoretea canescentis,
and Trifolio-Geranietea sanguinei, those are more
characteristic for the forest-steppe zone. At the
same time, the species composition of the associ-
ations that are mainly distributed in the southern
part of Ukraine in the study area includes more
thermophilous plants than the same phytocoe-
noses in Central and Western Ukraine, if they were
found there.

In the study area, vegetation of Artemisietea vul-
garis follows and replaces the plant communities of
annual ruderal vegetation of the class Stellarietea
mediae. When further human impact is absent or
insignificant, stands of Artemisietea vulgaris could
be replaced by different types of herb or scrub veg-
etation depending on the initial environmental
conditions. However, because of permanent human
pressure within the territory of Kyiv City, stands of
the class for a long time remain at the serial stage,
without proceeding to the next stages of succession.

The leading factors of territorial differentiation
of Artemisietea vulgaris within Kyiv City are the
soil type and its structure, as well as the intensity
of diverse human impact and habitat disturban-
ces. We demonstrated that the vegetation of Ar-
temisietea vulgaris is distributed throughout the
entire city. It is typical for disturbed natural habi-
tats, lawns, railway slopes, roadsides, waste places,
industrial sites, and abandoned sports grounds.
The most widespread stands within the territory
of Kyiv City belong to the associations Convolvulo
arvensis-Agropyretum repentis, Medicagini lupuli-
nae-Agropyretum repentis, Calamagrostietum epigei,
Berteroetum incanae, Leonuro cardiacae-Ballotetum
nigrae, and Arctio lappae-Artemisietum vulgaris. We
also observed active spread of some other plant
communities. In particular, during our observation
period the number of stands dominated by Ascle-
pias syriaca has apparently increased. The plant is
native to North America and within its native range
it grows in well-drained sandy, clayey, or rocky cal-
careous soils along the banks of lakes, ponds, and
waterways, in prairies, and at forest margins (Bhow-
mik, 1994; Hartzler, Buhler, 2000; Gudzinskas et al.,
2021). In the study area, it most often occurs in dry
habitats, particularly along roads and railways. We
also found this species accompanied in the stands
of unmanaged xeric and mesic grasslands of the
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city. Its tolerance to a wide range of soil humidity
(from dry to moist soils), high potential ability to
invade different habitats, as well as factors of cli-
mate changes, may facilitate its further spread over
larger areas in the future (Gudzinskas et al., 2021).
Climate changes also affected the appearance with-
in the city of some plant communities typical for
southern regions, e.g., Anisantho-Artemisietum aus-
triacae and Convolvulo-Brometum inermis, which
in the previous survey of the vegetation of Ukraine
(Dubyna et al., 2019) were reported only for the
steppe zone. The most habitable (suitable) areas for
these plant communities in the study area are the
open and driest sites near railway tracks and large
roads. In such places, microclimatic indices corre-
spond to those characteristic of the habitats of these
stands.

Further research of the vegetation of the class
in the territory of Kyiv City is desirable. There are
some associations belonging to the class Artemisi-
etea vulgaris that we expect to appear in Kyiv; first
of all, those with the diagnostic participation of
thermophilous species, as well as some alien ones.
The presence of non-native plants in urban areas
increases over time and now it causes significant
changes in the composition and structure of the
flora and plant communities of the city. It is there-
fore really important to contribute to the research
on the trends of occurrence and spreading of alien
species in various types of the Artemisietea vulgar-
is coenoses and, depending on the obtained data,
start to develop the appropriate management mea-
sures to prevent biodiversity losses in neighboring
natural vegetation types. In addition, habitats of
Artemisietea vulgaris within Kyiv and other urban
environments may be important for protection of
certain endangered plant species.

Conclusions

The vegetation of the class Artemesietea vulgaris
in Kyiv is characterized by high coenotic diversity.
Based on the analysis of the representative dataset,
we identified three orders, four alliances, 14 associ-
ations, and one derivative community. They prefer
mostly man-made habitats and semi-natural sites
with well-lit nutrient-rich soils, different regarding
humidity and mechanical structure. Our ecological
analysis reveals that the main environmental gra-
dients of the ordination of the class Artemisietea
vulgaris in the Kyiv urban area are thermoregime
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and light. According to ecological requirements, it
has been found that the stands of Artemisietea vul-
garis inhabit areas with insufficient moisture sup-
ply, neutral nutrient-rich soils with a minimum
content of mineral salts and carbonate compounds.

be continued, especially with regard to contributed
data about introduction and further spreading of
alien plant species in various types of Artemisietea
vulgaris habitats and appearance of new vegetation
associations, for developing the appropriate mana-

Peculiarities of the vertical structure of plant com-
munities in the study area are manifested by dense
species-rich stands, indistinct layer differentiation,
and high dominance ability of some diagnostic spe-
cies. The coenoses of the associations Convolvulo
arvensis-Agropyretum repentis, Medicagini lupuli-
nae-Agropyretum repentis, Calamagrostietum epigei,

gement measures.
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PynepanbHa pocmuunicts Micta Kuis. 1. Knac Artemisietea vulgaris

II.B. IYBMHA !, CM. EMEJIbSSHOBA 2, T.IL JI310BA }, IL.A. TUMOIIEHKO !
! Tncruryt 60ranixu im. M.L. Xonoguoro HAH Vkpainn,
By Tepemenkicbka 2, Kuis 01601, Ykpaina
2 Bingin 60raniku ta soonorii, [Ipupoganunit paxynbrer YHiBepcurery Macapuka,
753/5 Kamenine, bpro 625 00, Yecbka Pecrry6rika

Pedepar. Y crarrti, fiKa € IpOOBKEHHAM cepii myOmiKalriiit 3 JOCTiKeHH pyfepanbHoi pocmuuHocTi M. Kuesa, npencras-
JICHO pe3y/IbTaTi CUHTAKCOHOMIYHOTO BVMBYEHHs POCIMHHNX YIPYIOBaHb Kiacy Arfemisietea vulgaris. BcranoBieHo, 110
CMHTaKCOHOMi4YHE PiSHOMAHITTA K/Iacy Ha TE€pUTODii MicTa ImpefcTaBaeHo 14 acolialliAMy Ta OJHUM JE€PUBATHUM YTPy-
MIOBAHHAM, AKi HajeXarb [0 3 nopAakis Ta 4 corosis. Ilofani pe3ynbTaTy €KONMOTiYHOrO Ta OPAVHALIIHOTO aHaMi3iB poc-
nuHHOCTI Artemisietea vulgaris, HaBeneHi cuHMOpOIOriuHi 0CO6MMBOCTI YIPYIIOBaHb Ta OXapPAKTEPM30BaHI YMOBM IXHIX
Micne3pocTanb. BcTaHOB/IEHO, IO POCIMHHICTD Kiacy Artemisietea vulgaris IoIMpeHa Ha TepUTOPii BCbOro MicTa. 3’5c0-
BaHO, 110 OCHOBHUMU (aKTOpaMu eKoJIoriuHoi audepeHianii yrpynosaub kinacy Artemisietea vulgaris € TepMOpeXUM Ta
OCBiT/IeHiCTh 6i0TOMIB. Pi3HOMAHITTS aHTPOIIOTEHHMX €KOTOIIIB, @ TAKOXX 0COOIMBOCTI K/IIMATUIHUX YMOB PEriOHY € BU3HA-
YaJIbHMMY y TEPUTOPiaTbHOMY IOIIMPEHHI YTPYIIOBaHb K/Iacy B MeXax MicTa. IIpoBeneHi JOCTiIKeHHA Ta iXHi pe3ynbraTn
€ BOXIMBYMI JI/Il CTPATErivHOrO IVTaHYBaHHA Ta IPaKTUYHOTO BITPOBA/KEHHA 3aXO/iB 31 30a/TaHCOBAHOTO PO3BUTKY MicTa
Ta ONTUMIi3allii eKOMOTiYHIX YMOB y MeXXaX MiCbKOI arsoMeparii.

KmiouoBi cmoBa: opiuHallia, CMHTaKCOHOMisA, YKpaiHa, ypboekocrcTema, GiToiHAMKaIliA
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