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The monograph is devoted to the survey of urban vascular flora in Dnipro 
city, its key biotopes. The Dnipro city territory is represented by watershed-gully 
and valley-gully landscapes typical for the Steppe zone of Ukraine as well as 
valley-terrace landscape of the Dnieper river, which, like other rivers in Europe, 
is characterized by a high level of biodiversity. The modern flora has a southern 
character that reflects the zonal features of flora of the city as a subarid territory.

Under modern conditions, the vegetation of most watershed-gully 
landscapes has been radically transformed and remained unchanged partially on 
gully territories. In this case, studies of both native (reference) and transformed 
ecosystems, including for the protection and restoration of gully systems, are of 
great importance. A detailed study of flora and vegetation, the processes of their 
transformation and renewal, is an important modern task.
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Subsequent to rapid growth of cities, one of the current separate 
problems is the global disturbance of native flora and vegetation on these 
territories and formation of artificial environment for the existence of the 
urban citizenry. Anthropogenic impact forms here irreversible changes in 
vegetation cover. Recently, more and more attention has been paid to the 
problem of preserving plant phytodiversity, even under conditions of urban 
environment. 

Conservation of biological diversity is one of the most important 
ecological challenges. In 1992, the UN Conference adopted the "Convention 
on Biological Diversity", which was ratified by the Law of Ukraine. At the 
initiative of the Ministry of Natural Resources in 2000, according to the Law 
of Ukraine "On flora", the State Cadastre of Flora of Ukraine was developed, 
which provides for the inventory of flora and vegetation (Shelyag-Sosonko et 
al., 2003).

According to known classifications, floras of cities refer to the 
regional flora as a complex of plant species within small to large certain area: 
administrative district, city, region, country (Mirkin, Naumova, 2012). Thus, 
urban flora of Dnipro city belongs to a type of regional flora.

The territory of Dnipro city is represented by an excessively 
transformable watershed-gully landscape on the one hand, and valley-
terrace landscape of the Dnieper River valley on the other hand, which 
is characterized by a high biodiversity, like other river valleys of Europe 
(Schindler et al., 2016).

Analysis of regional flora allows conducting a phytomonitoring, 
which provides to analyze its state and structure for further environmental 
monitoring and conservation.

INTRODUCTION
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An important part of urban flora survey is the study of its rare 
component. In many regions of Ukraine, following activities on phytodiversity 
preservation are carried out: Red Lists of species, Red Books (Red Book of 
Donetsk Oblast, 2010, Red Book of Dnipropetrovsk Oblast, 2010, Official 
lists of regionally rare plants..., 2012), etc. are published.

Adventization process also entrusted with the task of flora studying. 
An important aspect of the study of regional flora is the compilation of 
Black Books, or "black-sheets", which is also one of the important stages 
of biodiversity conservation and reducing the negative effects of biological 
invasions.

Many examples of studying the bioecological, structural and dynamic 
features of the world and domestic urban florology determine the importance 
and relevance of our studies.



Geomorphology
Dnipro city is located in the Northern subzone of steppe zone of 

Ukraine. Right-bank territory of the city is located within the steppe region 
of the Dnieper upland and includes mainly the watershed-gully landscape, 
where zonal steppe biocenoses had prevailed in the past; and valley-terrace 
landscape similar to the previous one, but adjacent to the river valleys and 
well-drained (Bondarchuk, 1949, Physical and geographical zoning of the 
Ukrainian SSR, 1968). Left-bank part of the city is located in the steppe region 
of the Dnieper lowland and is represented by a valley-terrace landscape 
including valleys of Dnieper River and Samara River, its tributary. 

The total area of the city is about 405 km2.

Climate
The climate is moderately continental due to location of Dnipro city 

within the steppe zone. The city territory belongs to unstable moisture zone. 
Common features of climate change in recent decades are an increase in 
average seasonal temperatures and an increase in aridity. Territory of Dnipro 
city is located in a low-rainfall (subaridic) zone, where long-term average 
annual rainfall is 496 mm. 

Hydrology
A significant part of Dnipro city is occupied by water bodies. It is mainly 

Dnieper River (Zaporizhia (Dniprovskiy) Reservoir), as well as its left-bank 
inflow, such as Samara river (Samara cove of the Zaporozhye Reservoir), Orel 
river (Orel canal), Shpakova river, Mayachka river and a number of lakes 
within second and third terraces of Dnieper river. They have an impact on 
natural conditions of the city. 

PHYSICO-GEOGRAPHICAL 

CONDITIONS OF DNIPRO CITY
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Hydrological regime of Dnieper River is significantly influenced by 
cascade of reservoirs on Dnieper River (Dnieper Cascade). Water level was 
raised from 4 m on the lower border of the city (Kodak-Lyubimovka cross 
section) to 3 m on the upper border (Taromskoye village) when creating the 
Dnieper (the Zaporozhye Reservoir) reservoir.

Soil cover
On the territory of Dnipro city soil cover is very diverse because 

landscape heterogeneity (Mirzak, 2001). A significant part of the city territory 
is occupied by texizems and texishtuchnozems. The main territory of the city 
is occupied by urbanozems of different capacity and with different number 
of anthropogenic inclusions. On the one hand, diversity of soils in the city 
associated with landscape diversity is the basis for sufficient being of species 
diversity, and on the other – long-term transformation of soil cover and 
presence of urban soils in most areas do not allow the existence of a number 
of plant species that previously grew on native soils.

General characteristics of vegetation
Territory of Dnipro city is located within the steppe zone, forb-

fescue-feather grass steppe subzone, the Eurasian steppe region, the Pontic 
province, Black Sea-Azov steppe subprovince, and reflects the corresponding 
vegetation (Physical and geographical zoning..., 1968). Therefore, different 
vegetation types of the territory are depending on the subarid climate and 
have zonal features.

Steppe vegetation was preserved only on the territory of watershed-
gully and valley-gully landscapes on the slopes of Dnieper River and gullies, 
where it was modified by pasture and represented by fescue, spurge and 
sagebrush pastures (Belgard, 1950, 1971). In addition to transformed steppe 
vegetation, vegetation of gully landscapes is represented by artificial forest 
strips along the valley bottoms and north-facing slopes, mainly oak, ash and 
white acacia plantations (Karmyzova, 2015).

Vegetation of valley-terraced landscapes is varied significantly. 
Fragmentary forest vegetation within floodplains of Dnieper and Samara 
rivers is presented by black poplar and willow stands, fragments of oak 
woods (Baranovsky, Voloshina, 2010). Islands of Dnieper River and territory 
of another terrace are cover with vegetation of psammophytic steppe 
(Baranovsky et al., 2011). 
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In accordance with the geobotanical zoning of Ukraine (Geobotanical 
regionalism of URSR, 1977, Dmitrieva et al., 1982) the territory of Dnipro city 
is located within the steppe zone, forb-fescue-feather grass steppe subzone. 

Right-bank territory of the city refers to the Sursko-Dniprovsk Erosion 
Geobotanical District of the steppe region in the band of fescue-feather grass 
steppes of the Pryazovia-Black Sea Steppe Subprovince of the Pontic steppe 
province of the European-Asian steppe region. 

Left-bank territory of the city refers to Novomoskovsk (Dniprovsko-
Samarskiy) geobotanical district of Pavlograd (Dniprovsko-Donetsk district) 
forb-fescue-feather grass steppes, ravine oak forests, inundated meadows and 
alkali-halophilic vegetation on the loess terraces of the Priazovsko-Black Sea 
steppe subprovince of Pontic steppe province of the Eurasian steppe region.

The zonal vegetation type of Dnipro city territory is forb-fescue-feather 
grass steppe. Forest vegetation is represented by artificial forest strips along 
the banks of Dnieper River and ravine slopes; it is mainly represented by oak, 
white acacia and poplar plantations with the inclusion of other species.

Steppe vegetation remains only on the territory of watershed-gully and 
valley-gully landscapes on the slopes of Dnieper River and gullies, where it 
was modified by pasture and represented by fescue, spurge and sagebrush 
pastures (Belgard, 1950).

Steppe vegetation within the water protection zone of the Zaporozhye 
Reservoir was formed on partially denuded soil on slopes with watering 
occurs only due to precipitation. All this, plus intensive grazing (in 60 – 
80 years) led to grass thinning where projective cover degree does not exceed 
45 – 50 %. The herbage was dominated by cereals (25 – 30 %) and mixed 
herbs (2 – 30 %) (Baranovsky, 2000). At present, steppe vegetation in areas 
that are not used for construction is partially restored (Karmyzova, 2014).

Vegetation of ravine landscapes was represented by artificial forest 
strips along the valley bottoms and north-facing slopes, mainly oak, ash 
and black locust plantations, except areas of anthropogenically transformed 
steppe vegetation (Karmyzova, 2015).

Vegetation of valley-terraced landscapes was varied significantly. 
Fragmentary forest vegetation within floodplains of Dnieper and Samara 
rivers was presented by black poplar and willow stands (Baranovsky, 
Voloshina, 2010).
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Islands of Dnieper River and territory of second terrace were cover with 
psammophytic vegetation (Baranovsky et al., 2011). Areas of psammophytic 
steppe here alternate with artificial plantings of Common pine (Pinus 
sylvestris L.) and black locust (Robinia pseudoacacia L.).

Floodplain meadows of the valley were formed on meadow-
chernozemic and sod sandy soils under conditions of periodic flooding and 
were represented by grass-forb vegetation (Shennikov, 1941).

In water area of the Zaporozhye Reservoir located within the city 
floodplain was narrow and it was flooded to a considerable depth (3 to 
4 meters).

As a result of the construction of embankments and the arrange of 
beaches, open shallow waters sometimes have a narrow area of aquatic 
vegetation (Baranovsky, 2000). Aquatic vegetation was distributed according 
to the zonal type on open shallow water along the river bank. 

Area of vegetation (toward the bank) consists of fragmented zones 
of the air-aquatic plant: groups of Phragmites australis (Cav.) Trin.ex Steud. 
and Typha angustifolia L. with microassociations of Typha latifolia L., Typha 
laxmanii Lepech., Scirpus lacustris L., Glyceria maxima (C. Hartm.) Holub. 

The zone of floating-leaf plants was represented by groupings of 
Numphar lutea (L.) Smith and Trapa borysthenica V. Vassil. 

The zone of submerged plants is represented by a strip of phytocenoses 
with Potamogeton perfoliatus L., Potamogeton crispus L., Potamogeton 
pectinatus L., Cerathophillum demersum L. with a fragmentary layer of Lemna 
minor L., Spirodela polirryza (L.) Schleid. and thread algae with cyanobacteria 
(blue-green algae) in mid-to late summer. 

In recent decade vegetation composition of shallow water along river 
banks has become more diverse due to stabilization of littoral and gradual 
change of river hydrological regime to lake regime of reservoir. Limnophilic 
plant species began to occur, and sometimes dominate here, such as: 
Potamogeton compressus L., Potamogeton gramineus L., Hydrocharis morsus-
ranae L., Nuphar lutea (L.) Smith, Trapa natans L. 

Adventitious species are widely distributed, such as Vallisneria spiralis 
L., Zizania latifolia (Griseb.) Stapf.

Above the water's edge groupings of tree and shrub vegetation were 
developed: Salix alba L., Salix fragilis L., Acer negundo L., Populus nigra L., 
Ulmus minor Mill., Ulmus carpinifolia Rupp.ex Suchov., Ulmus glabra Huds., 
Amorpha fruticosa L. 



The materials were sampled during route studies from 2010 to 2017 in 
various biotopes of Dnipro city. To compile a complete list of the flora of the 
city, literary and archival materials and herbarium collections were critically 
analyzed.

Studies were conducted on conventional botanical methods 
of collection, herbarization, species identification (Skvortsov, 1977, 
Determinant ..., 1965). Specific hydrobotanical methods were used in the 
survey of reservoir flora (Koreliakova, 1977, Katanskaya, I981). On the basis 
of the processed results the list of flora of Dnipro city was compiled. Names 
of plant species are given by the "Vascular plants of Ukraine: A nomenclatural 
checklist" (Mosyakin, Fedoronchuk, 1999).

The analysis of flora systematic structure was carried out according 
to common method (Tolmachev, 1931). Bioecomorphic analysis was carried 
out on the basis of own surveys (registration of species on certain biotopes) 
and literary sources (Belgard, 1950, Afanasiev, 1968, Chorology of flora of 
Ukraine, 1986, Kleopov, 1990, Ecoflora of Ukraine, 2000–2010, Dubina et al., 
1993, Tarasov, 2012, Egorova, 1999, Baranovsky et al., 2017), Determinant..., 
1965, Determinant ..., 1987, Flora of the USSR, 1934-1965, Flora of the 
European part of the USSR, 1974–1989, Flora of Eastern Europe, 1990-2004, 
Kucherevsky, 2004). Analysis of climamorphs was carried out by Raunkier 
(1934), and analysis of ecomorphs by Belgard (1950). When determining 
ecomorphs, both pure (e.g., He, Sc, Ms, X) and mixed ecomorphs (e.g., MsX) 
were taken into account. In this case, the second component was the main 
one. We also applied a new cenomorph sylvomargoant (SMn) as plant species 
typical for biotopes of edges and forest clearings (Baranovsky, 2017).

The classification of biotopes in Dnipro city was based on the European 
system EUNIS (http://eunis.eea.europa.eu/related-reports.jsp), which is 
adapted for Kyiv city (Didukh, Aleshkina, 2012). 

STUDY MATERIALS  

AND METHODS
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Classification of biotopes is of scientific and practical importance. 
This is, first of all, the ordering of information about ecosystem structure, 
its organization, intra-system relations, modeling and further forecasting. 
The practical value of ecosystem (biotopes) classifications is protection of its 
constituent components (Didukh, 2012).

The biotope database (EUNIS) has a hierarchical structure that allows 
to generalize information at different levels (Didukh, 2012).



Systematic structure of the flora

The systematic structure of flora reveals its biodiversity (Tolmachev, 
1974), which is created due to the number of species, genera, families, as well 
as large systematic taxonomic units. 

Modern urban flora of Dnipro city consists of 932 vascular plant species 
belonging to 445 genera, 105 families, 5 classes and 4 divisions. According 
to the level of floristic richness, it is not more than 50% of Dnipropetrovsk 
Oblast total flora (Tarasov, 2012). 

The core of Dnipro city flora is formed by Magnoliophyta division 
covering 922 species (98,7%), of which 169 (18,1%) belong to class Liliopsida, 
and 753 (80,6%) belong to class Magnoliopsida (Table 1). 

The spectrum of 10 families of flora in Dnipro city basically coincides 
with a similar spectrum of leading families of the region which have such a 
sequence: Asteraceae; Poaceae; Brassicaceae; Fabaceae; Lamiaceae; Rosaceae; 
Caryophyllaceae; Scrophullariacea; Ranunculaceae; Apiaceae; Boraginaceae. 
As in most urban floras of Holarctic region, the first place in the spectrum 
was occupied by Asteraceae, 127 plant species, or 13.6% of total number of 
the species. Family Poaceae includes 74 species (7,9%) which indicates the 
steppe character of the urban flora of Dnipro city and corresponds to zonal 
characteristics of the territory studied. 

Family Brassicaceae ranks third with 60 species (6,4%). Significant 
participation of this family is associated with active flora synanthropization 
processes. Family Fabaceae ranks fourth and is represented by 55 species 
(5,8%). The presence in the spectrum of families Lamiaceae (47 species, or 
5,0%), Rosaceae (41, 4,3%), Caryophyllaceae (34, 3,6%), Scrophullariaceae (34, 
3,6%), Ranunculaceae (25, 2,6%), Apiaceae (23, 2,5%), Boraginaceae (22, 2,4%) 
indicates a significant participation of Mediterranean species in the urban flora 
of Dnipro city and, in particular, indicates the southern character of the flora.

STRUCTURAL ANALYSIS  

OF URBAN FLORA
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B
 –

 S
ib

er
ia

n
, 

E
SI

B
 –

 E
as

t 
Si

b
er

ia
n

, 
W

SI
B

 –
 W

es
t 

Si
b

er
ia

n
, 

P
O

N
T

 –
 B

la
ck

 s
ea

 e
n

d
em

ic
 s

p
ec

ie
s,

 C
A

U
C

A
SU

S-
C

au
ca

si
an

 
en

d
em

ic
 s

p
ec

ie
s,

 A
M

 –
 A

m
er

ic
an

, 
N

A
M

 –
 N

o
rt

h
 A

m
er

ic
an

, 
SA

M
 –

 A
m

er
ic

an
, 

A
F

 –
 A

fr
ic

an
 N

A
F

 –
 N

o
rt

h
 

A
fr

ic
an

. B
io

to
p

es
: C

 –
 a

q
u

at
ic

 b
io

to
p

es
, D

 –
 s

w
am

p
y 

b
io

to
p

es
, E

 –
 g

ra
ss

 b
io

to
p

es
, G

 –
 f

o
re

st
 b

io
to

p
es

, I
 –

 s
em

i-
n

at
u

ra
l b

io
to

p
es

, J
 –

ar
ti

fi
ci

al
 b

io
to

p
es

. A
d

ve
n

ti
ve

 s
ta

tu
s 

–
 A

d
v.
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№
S

p
ec

ie
s 

w
it

h
in

 g
en

u
s

Climamorphs

Biomorphs

Heliomorphs

Trophomorphs

Hygromorphs

Cenomorphs

Zonality

Regionalities

Biotopes

Adventive status

D
iv

is
io

 E
q

u
is

et
o
p

h
y
ta

E
q

u
is

et
a
ce

a
e

1.
E

q
u
is

et
u
m

 a
rv

en
se

 L
.

G
P

er
S

cH
e

M
sT

r
H

g
M

s
R

u
P

r
A

sM
C

IR
C

P
O

L
Е2

 Е
3

2.
Eq

ui
se

tu
m

 fl
uv

ia
til

e 
L.

H
K

r
P

er
S

cH
e

M
sT

r
H

el
H

g
A

q
P

al
B

sM
C

IR
C

P
O

L
С3

.2
47

3.
E

q
u
is

et
u
m

 h
y
em

al
e 

L
.

C
h

sF
r

S
cH

e
M

sT
r

H
g
M

s
P

rS
il

B
-M

C
IR

C
P

O
L

I

4.
E

q
u
is

et
u
m

 r
am

o
si

ss
im

u
m

 

D
es

f.
G

P
er

S
cH

e
M

sO
g
T

r
M

s
P

rP
s

B
-M

C
IR

C
P

O
L

C3
.6

1

D
iv

is
io

 P
ol

yp
od

io
p
h
yt

a

D
ry

o
p

te
ri

a
ce

a
e

5.
D

ry
o
p
te

ri
s 

ca
rt

h
u
si

an
a 

H
.P

.F
u
ch

s
H

K
r

P
er

S
cH

e
M

sT
r

M
s

S
il

T
sM

E
U

R
-S

IB
G

11

6.
D

ry
op

te
ris

 fi
lix

-m
as

 (L
.) 

S
ch

o
tt

. 
H

K
r

P
er

H
eS

c
O

g
M

sT
r

M
s

S
il

P
L

C
IR

C
P

O
L

G
3.

F1
2

O
p

h
io

g
lo

ss
a
ce

a
e

7.
O

p
h
io

g
lo

ss
u
m

 v
u
lg

at
u
m

 

L
.

H
K

r
P

er
H

eS
c

M
sT

r
H

g
M

s
S

il
P

r
T

sM
C

IR
C

P
O

L
G

11

S
a
lv

in
ia

ce
a
e
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№
S

p
ec

ie
s 

w
it

h
in

 g
en

u
s

Climamorphs

Biomorphs

Heliomorphs

Trophomorphs

Hygromorphs

Cenomorphs

Zonality
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Biotopes

Adventive status

8.
Sa

lv
in

ia
 n

at
an

s (
L.

) A
ll

.
T

A
n
n

S
cH

e
M

sT
r

P
l 

er
A

q
sM

sT
r

E
U

R
A

S
C1

.2
T

h
el

y
p

te
ri

d
a
ce

a
e

9.
T

h
el

y
p
te

ri
s 

p
al

u
st

ri
s 

S
ch

o
tt

 
G

P
er

H
eS

c
M

sT
r

H
g

S
il

P
al

P
l

E
U

R
A

S
+

A
M

C3
.2

1 
I

D
iv

is
io

 P
in

o
p

h
y
ta

P
in

a
ce

a
e

10
.

P
in

u
s 

p
al

la
si

an
a 

D
. 
D

o
n

P
h

A
rb

S
cH

e
O

g
M

sT
r

X
M

s
S

il
T

sM
E

U
R

A
S

G
3.

F1
2

11
.

P
in

u
s 

sy
lv

es
tr

is
 L

.
P

h
A

rb
S

cH
e

O
g
M

sT
r

X
M

s
S

il
T

sM
E

U
R

A
S

G
3.

F1
2

D
iv

is
io

 M
a
g
n

o
li

o
p

h
y
ta

 
C

L
A

S
S

 L
il

io
p

si
d

a

A
li

sm
a
ta

ce
a
e

12
.

A
li

sm
a 

la
n
ce

o
la

tu
m

 W
it

h
.

H
K

r
P

er
H

e
M

g
T

r
H

el
H

g
P

al
A

q
T

sM
M

E
U

R
A

S
C3

.5
13

13
.

A
li

sm
a 

p
la

n
ta

g
o
-a

q
u
at

ic
a 

L
.

H
K

r
P

er
S

cH
e

M
sT

r
H

g
H

el
P

al
A

q
P

L
C

IR
C

P
O

L
C3

.5
13

14
.

S
ag

it
ta

ri
a 

sa
g
it

ti
fo

li
a 

L
.

H
K

r
P

er
S

cH
e

M
sT

r
H

g
H

y
P

al
A

q
T

sM
E

U
R

-W
A

S
C3

.2
41

A
ll

ia
ce

a
e

15
.

A
ll

iu
m

 a
n
g
u
lo

su
m

 L
. 

G
P

er
S

cH
e

M
sT

r
H

g
M

s
P

r
T

sM
E

U
R

-W
S

IB
Е2

.1
4



Structural analysis of urban flora
15

№
S

p
ec

ie
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w
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h
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u
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Biomorphs

Heliomorphs

Trophomorphs

Hygromorphs

Cenomorphs

Zonality
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Adventive status

16
.

A
lli

um
 fl

av
es

ce
n
s 

B
es

s.
G

P
er

H
e

M
sT

r
M

sX
P

tS
t

sM
M

E
U

R
A

S
E1

17
.

A
ll

iu
m

 o
le

ra
ce

u
m

 L
.

G
P

er
S

cH
e

M
sO

g
T

r
X

M
s

S
tP

rS
il

B
T

sM
E

U
R

E1
 Е

2 
I.1

18
.

A
ll

iu
m

 p
o
d
o
li

cu
m

 

(A
sc

h.
 e

t G
ra

eb
n.

) B
lo

c-
ki

 e
x 

Ra
ci

b.
G

P
er

S
cH

e
M

sT
r

M
sX

P
tS

il
S

t
sM

P
O

N
T

E1
 Е

2

19
.

A
ll

iu
m

 s
at

iv
u
m

 L
.

G
P

er
H

e
M

g
T

r
X

M
s

R
u
C

u
M

W
A

S
J6

.4
A

d
v

20
.

A
ll

iu
m

 s
p
h
ae

ro
ce

p
h
al

o
n
 

L
.

G
P

er
H

e
M

sT
r

M
sX

P
tS

t
sM

M
E

U
R

A
S

E1

21
.

A
ll

iu
m

 w
al

d
sc

h
te

in
ii

 

G
.D

on
 fi

l.
G

P
er

H
e

M
sT

r
X

M
s

S
t

sM
M

S
E

U
R

A
sp

a
ra

g
a
ce

a
e

22
.

A
sp

ar
ag

us
 o

ffi
ci

na
lis

 L
.

H
K

r
P

er
S

cH
e

M
g
T

r
X

M
s

P
rS

t
T

sM
M

E
U

R
-W

A
S

E1
 Е

2
B

u
to

m
a
ce

a
e

23
.

B
u
to

m
u
s 

u
m

b
el

la
tu

s 
L

.
H

K
r

P
er

H
e

M
sT

r
H

g
H

el
P

al
A

q
B

-M
E

U
R

A
S

C3
.2

44
C

o
n

v
a
ll

a
ri

a
ce

a
e

24
.

C
o
n
v
al

la
ri

a 
m

aj
al

is
 L

.
G

P
er

H
eS

c
M

sT
r

M
s

S
il

B
T

sM
E

U
R

A
S

G
1 

I.2
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№
S

p
ec

ie
s 

w
it

h
in

 g
en

u
s

Climamorphs

Biomorphs

Heliomorphs

Trophomorphs

Hygromorphs

Cenomorphs

Zonality

Regionalities

Biotopes

Adventive status

25
.

Po
ly

go
na

tu
m

 m
ul

tifl
o-

ru
m

 (L
.) 

A
ll

. 
G

P
er

S
c

M
g
T

r
M

s
S

il
T

sM
M

E
U

R
A

S
G

1

C
y
p

er
a
ce

a
e

26
.

B
o
lb

o
sc

h
o
en

u
s 

m
ar

it
i-

m
us

 (L
.) 

P
al

la
H

K
r

P
er

H
e

A
lk

M
g
T

r
H

el
H

g
A

q
P

al
P

L
C

IR
C

P
O

L
C3

.5
13

27
.

Ca
re

x 
ac

ut
a 

L.
H

K
r

P
er

H
e

M
sT

r
H

el
H

g
A

q
P

al
B

-M
E

U
R

-S
IB

C3
.2

44
28

.
Ca

re
x 

di
sta

ns
 L

.
H

K
r

P
er

H
e

A
lk

M
g
T

r
H

g
M

s
P

rH
al

T
sM

M
S

E
U

R
C3

.2
42

29
.

Ca
re

x 
hi

rta
 L

.
H

K
r

P
er

S
cH

e
O

g
M

sT
r

H
g
M

s
S

il
P

r
T

sM
M

E
U

R
G

11
30

.
Ca

re
x 

la
ch

en
al

ii 
S

ch
u
h
r

H
K

r
P

er
S

cH
e

M
sT

r
M

s
S

il
P

r
B

-M
E

U
R

-W
S

IB
G

11

31
.

Ca
re

x 
lig

er
ic

a 
J.G

ay
.

H
K

r
P

er
H

e
O

g
T

r
M

s
P

s
T

E
U

R
A

S
-S

IB
G

3.
4

32
.

Ca
re

x 
m

el
an

os
ta

ch
ya

 
Bi

eb
. e

x 
W

ill
d.

 
H

K
r

P
er

S
cH

e
A

lk
M

g
T

r
M

s
P

al
P

rS
il

T
sM

M
E

U
R

A
S

G
1

33
.

Ca
re

x 
m

ur
ic

at
a 

L.
H

K
r

P
er

S
cH

e
M

g
T

r
M

s
S

il
T

sM
M

E
U

R
-W

A
S

G
1

34
.

Ca
re

x 
ot

ru
ba

e 
Po

dp
.

H
K

r
P

er
S

cH
e

M
g
T

r
H

g
M

s
H

al
S

il
P

r
P

L
C

IR
C

P
O

L
C3

.2
44

35
.

Ca
re

x 
pr

ae
co

x 
Sc

hr
eb

. 
H

K
r

P
er

H
e

M
g
T

r
X

M
s

S
tP

r
B

T
sM

E
U

R
A

S
G

1
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№
S

p
ec

ie
s 

w
it

h
in

 g
en

u
s

Climamorphs

Biomorphs

Heliomorphs

Trophomorphs

Hygromorphs

Cenomorphs

Zonality

Regionalities

Biotopes

Adventive status

36
.

Ca
re

x 
ps

eu
do

cy
pe

-

ru
s 

L
.

H
K

r
P

er
H

eS
c

O
g
M

sT
r

H
g

S
il

P
al

P
L

C
IR

C
P

O
L

D
2.

3

37
.

Ca
re

x 
rip

ar
ia

 C
ur

tis
H

K
r

P
er

H
e

M
sT

r
H

g
P

al
B

T
sM

E
U

R
A

S
+

E
A

M
D

5.
13

38
.

Ca
re

x 
sp

ic
at

a 
H

ud
s. 

H
K

r
P

er
H

eS
c

M
g
T

r
X

M
s

P
rS

il
T

sM
M

E
U

R
A

S
G

11
39

.
Ca

re
x 

ste
no

ph
yl

la
 

W
ah

le
n
b
.

H
K

r
P

er
H

e
A

lk
M

g
T

r
M

sX
P

rS
t

T
sM

M
E

U
R

A
S

G
11

40
.

Ca
re

x 
su

pi
na

 
W

ah
le

n
b
.

H
K

r
P

er
S

cH
e

O
g
T

r
X

M
s

S
il

P
tS

t
T

sM
M

E
U

R
A

S
E1

41
.

Ca
re

x 
ve

sic
ar

ia
 L

.
H

K
r

P
er

H
e

M
sT

r
M

sH
g

P
rP

al
B

T
sM

C
IR

C
P

O
L

D
5.

21
45

42
.

Ca
re

x 
vu

lp
in

a 
L.

H
K

r
P

er
H

e
M

sT
r

M
sH

g
P

al
P

r
T

sM
M

E
U

R
-W

A
S

D
5.

21
9

43
.

C
y
p
er

u
s 

fu
sc

u
s 

L
.

T
A

n
n

H
e

O
g
M

sT
r

H
g

P
sP

al
T

sM
M

-

sT
r

E
U

R
A

S
С2

44
.

E
le

o
ch

ar
is

 a
ci

cu
la

ri
s 

(L
.) 

Ro
em

. e
t S

ch
ul

t.
H

K
r

P
er

S
cH

e
M

sT
r

H
el

H
g

P
rP

al
P

L
C

IR
C

P
O

L
C2

.3
3

45
.

E
le

o
ch

ar
is

 p
al

u
st

ri
s 

(L
.) 

Ro
em

. e
t S

ch
ul

t.
H

K
r

P
er

H
e

M
g
T

r
H

g
P

rP
al

P
L

C
IR

C
P

O
L

C3
.2

4A
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S

p
ec

ie
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w
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h
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u
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Hygromorphs

Cenomorphs
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Adventive status

46
.

El
eo

ch
ar

is 
un

ig
lu

m
is 

(L
in

k)
 

S
ch

u
lt

.
H

K
r

P
er

H
e

A
lk

M
g
T

r
H

g
H

al
-

P
al

P
r

P
L

C
IR

C
P

O
L

47
.

Ju
nc

el
lu

s s
er

ot
in

us
 (R

ot
tb

.) 
C

la
rk

e
H

K
r

P
er

H
e

M
sT

r
H

g
H

el
A

q
P

al
sM

M
B

-

sT
r

E
U

R
A

S
C3

.6
1

A
d

v

48
.

S
ci

rp
o
id

es
 h

o
lo

sc
h
o
en

u
s 

(L
.) 

So
ja

k.
G

P
er

H
e

O
g
T

r
H

g
M

s
P

rP
s

T
sM

M
E

U
R

A
S

E1
.9

49
.

S
ci

rp
u
s 

la
cu

st
ri

s 
L

.
H

K
r

P
er

H
e

M
sT

r
H

el
H

g
A

q
P

al
B

-M
E

U
R

-S
IB

D
5.

12
50

.
S

ci
rp

u
s 

sy
lv

at
ic

u
s 

L
.

H
K

r
P

er
H

eS
c 

M
sT

r
H

g
S

il
P

al
B

T
sM

E
U

R
A

S
D

2.
3

51
.

S
ci

rp
u
s 

ta
b
er

n
ae

m
o
n
ta

n
i 

C
. 

C
. 
G

m
el

.
H

K
r

P
er

H
e

A
lk

M
sT

r
H

g
P

al
B

-M
E

U
R

A
S

D
5.

1

H
y
a
ci

n
ta

ce
a
e

52
.

H
y
ac

in
th

el
la

 l
eu

co
p
h
ae

a 

(C
.K

oc
h)

 S
ch

ur
G

P
er

H
e

M
sT

r
X

M
s

P
tS

t
sM

E
U

R
E1

53
.

M
u
sc

ar
i 

n
eg

le
ct

u
m

 G
u
ss

.
G

P
er

H
e

M
sT

r
X

M
s

S
t

T
sM

M
E

U
R

A
S

E1
54

.
O

rn
it

h
o
g
al

u
m

 b
o
u
sc

h
ea

n
u
m

 

(K
un

th
) A

sc
he

rs
.

G
P

er
H

eS
c 

M
sT

r
M

s
P

rS
il

T
sM

M
E

U
R

A
S

G
1.

A

55
.

O
rn

it
h
o
g
al

u
m

 fi
sc

hi
er

an
um

 
K

ra
sc

h
.

G
P

er
H

e
A

lk
M

sT
r

M
sX

H
al

-

P
rS

t
sM

M
E

U
R

A
S

E1



Structural analysis of urban flora
19

№
S

p
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w
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h
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u
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Bioecomorphic structure of the flora
As part of the flora of Dnipro city, perennials predominated among 

biomorphs, 494 species (53%), and hemicryptophytes predominated among 
climamorphs, 509 species (54,6%). 

Ecomorphic analysis showed that heliophytes dominated among 
heliomorphs (474 – 50,7%) and scioheliophytes (371 – 39,7%), mesotrophs 
dominated among trophomorphs (577 – 61,7%), mesophytes dominated 
among hygromorphs (478 – 51,2%). 

Among the cenomorphs, ruderants predominate (202 – 21,6%), which 
is explained by the excessive urbanization of Dnipro city territory.

Geographical analysis
Geographical analysis of flora showed that urban flora of Dnipro city 

is represented by 19 zonal chorological types of habitats and 28 regional 
chorological types of habitats. 

The majority of urban flora species (53,4%) have ranges in the temperate 
Mediterranean and Mediterranean zones (temperat-submeridional-
meridional, submeridional-meridional, submeridional and meridional 
types). The species composition reflects zonal features of flora of the city as a 
subarid territory.

Analysis of adventive fraction of flora
Adventive flora was represented by 263 species (28,2% of the total 

number of flora species) belonging to 61 families (Table. 1). Annuals 
(92 species, 35%) was dominated in composition of the adventive flora 
(Baranovsky et al, 2016). 

At the time of invasion, adventive flora of the city was divided into 
archaeophytes (plant species introduced in Ukraine before the XV century) 
and neophytes (plant species introduced after the XV century) (Protopopova, 
1991).

Modern allochthonic element of the flora of Dnipro city (the history 
of which has a little more than 2 centuries), is divided into two groups: 
archaeophytes, 94 species (35,7% of the total number of adventitious species) 
and neophytes, 169 species (64,3%).

According to the degree of naturalization, adventive flora species 
of Dnipro city were distributed as follows: naturalized archaeophytes, 
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73 species (27,8%), naturalized neophytes, 75 species (28,5%), spontaneous 
archaeophytes, 21 species (8,0%), spontaneous neophytes, 94 species (35,7%).

Distribution of adventitious tree and shrubbery vegetation was 
associated with the introduction and use of many species in landscaping as 
well as with the participation of adventitious species in the self-growth of free 
areas. Among the adventitious tree and shrubbery species of urbanoflora, 
the following have been found: Acer negundo L., Ailanthus altissima (Mill.) 
Swingle, Armeniaca vulgaris Lam., Caragana arborescens Lam., Cerasus 
vulgaris Mill., Cerasus mahaleb (L.) Mill., Elaeagnus angustifolia L., Gleditzia 
triacanthos L., Lycium barbatum L., Morus alba L., Parthenocissus quinquefolia 
(L.) Planch., Ribes aureum Pursh, Robinia pseudacacia L., Salix fragilis L., 
Ulmus pumila L., ets. (Table 1).

Especially widespread in the territory were Acer negundo, Robinia 
pseudacacia, Ulmus pumila, Amorpha fruticosa, Parthenocissus quinquefolia. 
In the current period these species acquire the rank of invasive and litter 
natural and artificial phytocenoses, which leads to a general impoverishment 
of autochthonous (local) flora.

Analysis of flora in main biotopes
In Dnipro city, biotopes were classified according to the European 

Nature Information System (EUNIS) in compliance with the accepted names 
and codes of biotopes (Table 1).

The biotope database (EUNIS) is methodically quite advanced. It has a 
hierarchical structure that allows to generalize information at different levels, 
reflects ecosystems from natural to artificial, has a successful coding and 
other features (Didukh, 2012).

We made an attempt to classify the biotopes of Dnipro city by the pan-
European system EUNIS. 

All flora species in Dnipro city have been registered in the biotopes 
where they occur: aquatic biotopes (C), swampy biotopes (D), herbaceous 
biotopes (E), forest biotopes (G), semi-native biotopes (I) and artificial 
biotopes (J) with their subordinate categories. 

It was also carried out the analysis of the number of rare, endangered 
plant species and adventive plant species within each of these biotopes.

According to the floristic richness, floras of biotopes on land 
and water areas of Dnipro city were distributed as follows: biotope E1 
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(steppes, steppificated meadow), 231 species; biotope J, (artificial biotopes, 
technoecosystems, residential buildings, transport networks, etc.), 
217 species; E2 (mesotrophic meadows), 143 species, I (semi-native biotopes, 
former arable lands), 124 species; G1 (deciduous forests) 108 species; E5.2 
(thermophilic forest edges), 76 species. Other biotopes were represented by 
less species: D (swampy biotopes), 47 species; E3 (hygrophytic meadows), 
47  species; E6 (internal saline steppes (meadows), 45 species; C3 (littoral 
zone of internal surface water bodies), 44 species; C1 (shallow water of non-
flowing water bodies), 40 species, G3 (coniferous forests), 32 species; E1.2G 
(sandy steppes), 30 species and others.

Of all biotopes of the city, the greatest floristic richness and raritet 
variety were noted in biotope E1 – steppes and steppificated meadows. Under 
these conditions, 27 of 231 plant species belonged to rare category (all from 
the Red List of Dnipropetrovsk region). Of these, two species were listed in 
the global Red List, one species in European Red List, and five species in the 
Red Book of Ukraine.

The least diversity of raritet plant species was observed in artificial 
biotopes (biotope J), but with a significant floral richness.

The distribution of adventive species by the main biotopes was 
characterized by inverse regularity. Most adventitious plant species occur 
on biotopes J (artificial) and I (semi-native). No adventive species have been 
found in biotopes D (swampy biotopes) and E3 (hygrophytic meadows).



Vegetation within megacities is affected by significant anthropogenic 
transformation (the disappearance of native, the emergence of adventive plant 
species). Despite this, a significant diversity of rare vascular plant species has 
been observed in the flora of urban and water areas. 

The initial preservation measure for the regional rare flora is registration 
and compilation of rare and endangered rare species in regional red lists and 
red books.

In composition of vascular flora of Dnipro city there are 61 species of 
rare and endangered vascular plants (Red Book of Dnipropetrovsk Oblast, 
2010).

They make up 13,9% of the 451 species included In the Red Book of 
Dnipropetrovsky Oblast (respectively in the Red List of rare and endangered 
species of Dnipropetrovsk Oblast approved by the decision of the regional 
Council (Red List of species ..., 2011).

Among the rare and endangered vascular plant species of Dnipro city, 
2 species were listed in the World Red List (Dianthus lanceolatus Steven ex 
Rchb., Astragalus dasyanthus Pall.), and 5 species were listed in the European 
Red List (Senecio borysthenicus (DC.) Andrz., Alyssum savranicum Andz., 
Dianthus lanceolatus Steven ex Rchb., Astragalus dasyanthus Pall., Rumex 
ucrainicus Fisch. Ex Spreng.) (Table 2).

The Red Book of Ukraine includes 20 plant species, of which 11 
species are vulnerable, two species are rare, one species is endangered, and six 
species are not evaluated (Red Book of Ukraine, 2009); the list of the Berne 
Convention includes two species of flora of the water area and of Dnipro city 
territory as Salvinia natans (L.) Ael., and Pulsatilla grandis Wender.

SOZOLOGICAL 

CHARACTERISTICS



Sozological characteristics
113

Table 2. – Analysis of rare flora fraction. RLD – Red List of 
Dnipropetrovsk Region; RBU – Red Book of Ukraine; ERL – European Red 
List; WRL – World Red List. Bern – Berne Convention. RLD categories: 0 – 
extinct (a species that has not been reported in the nature for about 50 years), 
1 – endangered, 2 – vulnerable, 3 – rare; 4 – undetermined (insufficient 
information about the species or its status requires clarification). RBU 
categories: E – endangered, V – vulnerable, R – rare; N – undetermined 
status. ERL, WRL categories: 

№ Species within genus
Status and environmental category

RLD RBU ERL WRL Bern

1.

Equisetophyta

Equisetaceae

Equisetum hyemale L. 

3

2.

Polypodiophyta

Driopteridaceae

Dryopteris filix-mas (L.) Schott. 
3

3.
Ophioglossaceae

Ophioglossum vulgatum L.
1

4.
Salviniaceae

Salvinia natans (L.) Ael. 2 N I

5.
Thelypteridaceae

Thelypteris palustris Schott
2

6.

Magnoliophyta

Liliopsida

Alliacecae

Allium savranicum Bess.

3 V

7.
Convallariaceae

Convallaria majalis L.
3

8.
Cyperaceae

Juncellus serotinus (Rottb.) Clarke 4

9. Juncellus pannonicus (Jacq.) Clarke 1

10.
Hyacinthaceae

Bellevalia sarmatica (Georg) Woronow 3

11.
Hyacinthella leucophaea (C.Koch) 
Schur

3

12.
Ornithogalum bouscheanum (Kunth) 
Aschers.

3 R

13. Ornithogalum fimbriatumWilld. 2
14. Scilla bifolia L. 3
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№ Species within genus
Status and environmental category

RLD RBU ERL WRL Bern

15. Scilla sibirica L. 3

16.
Hydrocharitaceae

Stratiotes aloides L. 
3

17.
Iridaceae

Crocus reticulates Stev. ex Adam. 3 N

18. Iris halophila Pall. 3
19. Iris pumila L. 3

20.
Lemnaceae

Wolfia arrhiza (L.) Horkel ex Wimmer 3

21.
Liliaceae

Gagea lutea (L.) Ker-Gawl. 3

22. Tulipa qercetorum Klok et Zoz 3 V

23.

Melanthaceae

Bulbocodium versicolor (Ker-Gawl.) 
Spreng.

2 V

24.
Orchidaceae

Dactylorhisa incarnata L.
1 R

25. Epipactis palustris (L.) Crantz 2 V

26. Orchis militaris L. 2 V

27. Orchis palustris Jacq. 3 V

28.
Poaceae

Elytrigia elongata (Host) Nevski 3

29. Leersiaorisoides (L.)Sw. 3
30. Stipa capillata L. 3 N

31. Stipa lessingiana Trin. et Rupr 3 N

32.
Potamogetonaceae

Potamogeton natans L. 
3

33.

Magnoliopsida

Asteraceae

Inula helenium L.
3

34. Saussurea amara (L.) DC. 3
35. Senecio borysthenicus (DC.) Andrz. 3 R

36.
Betulaceae

Alnus glutinosa (L.) P.Gaenth. 3

37.
Brassicaceae

Alyssum savranicum Andz.
4 E I
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№ Species within genus
Status and environmental category

RLD RBU ERL WRL Bern

38. Cardamine dentata Schult. 3
39. Hesperis tristis L. 3
40. Lepidium crassifolium Waldst. et Kit. 4

41.
Campanulaceae

Campanula glomerata L.
3

42. Campanula trachelium L. 3

43.
Caryophyllaceae

Dianthus lanceolatus Steven еx Rchb. 2 І R

44. Dianthus squarrosus M. Bieb. 1

45.
Fabaceae

Astragalus dasyanthus Pall.
2 V І R

46. Astragalus ponticus Pall. 3 V

47.
Lamiaceae

Lamium album L.
4

48. Salvia аustriac aJacq. 3

49.
Nymphaeaceae

Nuphar luteum (L.) Smith 3

50. Nymphaea alba L. 2

51.
Onagraceae

Epilobium palustre L. 
4

52.
Polygonaceae

Rumex ucrainicus Fisch.exSpreng. 3 R

53.
Prіmulaceae
Naumburgia thyrsiflora (L.) Rchb. 3

54. Primula veris L. 0

55.
Ranunculaceae

Anemone ranunculoides L.
3

56. Caltha palustris L. 3
57. Pulsatilla grandis Wender. 2 V I

58. Pulsatilla pratensis (L.) Mill. 3 N

59.
Salicaceae

Salix caprea L. 3

60.
Trapaceae

Trapa borysthenica V.Vassil. 
2 N

61.
Valerianaceae

Valeriana officinalis L.
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All these species together with regional raritet species are included 
in the List of rare and endangered species of Dnipropetrovsk Oblast. 
Rare and endangered species are divided into sozological categories as 
follows: disappeared – one; endangered – four; vulnerable – 12; rare – 42; 
undetermined – six.

On the city territory, most of the rare and endangered plant species are 
aquatic, swampy, meadow and forest. They are confined to the Dnieper valley. 
Smaller numbers of plant species comprise of species of gully habitats: steppe, 
meadow and forest.

According to the composition of cenomorphs rare flora of Dnipro city 
is distributed as follows: Pr (pratants, meadow) 25%, Sil (sylvants, forest) 
24%, St (stepants, steppe) 19%, Aq (aquants, aquatic) 11%, Pal (paludants, 
swampy) 6%, Ps (psammophytes, sandy) 6%, and species of cenomorphs 
occurred solitary 9%.

Vegetation within megacities is affected by significant anthropogenic 
transformation (the disappearance of native, the emergence of adventive plant 
species). Despite this, flora of water bodies of urban areas has a significant 
phytodiversity including the presence of rare species. 

Water bodies of various types are located within the territory of Dnipro 
city: shallow waters of the upper part of the the Zaporozhye Reservoir, water 
bodies in the left-bank and right-bank floodplain, water bodies in the second 
and third terraces of Dnieper River, as well as water bodies of tributaries: Orel 
and Samara rivers.
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