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FLORISTIC CHARACTERISTICS OF VISNJICKA KOSA NEAR BELGRADE, SERBIA
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Abstract — As a result of floristic investigations of Vi$njicka Kosa, 568 plant taxa belonging to 304 genera and 74 plant
families were recorded. Phytogeographical analysis showed that this flora can be characterized as being of the Holarctic
chorological type (53.00%). Ecological analysis indicated that the flora of the investigated area is of the hemicryptophyte
type. Analysis of floristic changes in the last few decades in the investigated area showed declining diversity and strong

qualitative changes.
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INTRODUCTION

Visnjicka Kosa is a floristically very interesting area
in view of the fact that it is situated in the north-
west part of Belgrade on the southern edge of the
Pannonian lowland and right bank of the Danube
river. Biogeographically, it belongs to the Pontic-
South-Siberian steppe region. With respect to ter-
rain configuration, the investigated area is exposed
and surrounded by the Pannonian lowland on the
west, northwest, north, northeast, and east. In regard
to ecological and phytogeographical features, Serbia
is generally characterized by a significant number of
arid and thermophilic habitats, which generate suit-
able conditions for development and establishment
of Pontic plant species on this territory (Tomovi¢
etal., 2003;Jovanovié, 1988).

However, despite its obvious accessibility and
short distance from the center of Belgrade, Vi$njicka
Kosa has not been well explored. The first data on
the flora of this area were given by Panci¢ (1865)
during his investigations of the Belgrade region in
the middle of the 19th century. Detailed floristic-
vegetation investigation was continued during the
last century by Bogojevi¢ (1968), Jovanovic
(1994), Tomanovi¢ (2004), and Jakovljevi¢
(2006).
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The investigated area is situated in the northwest
part of Belgrade on the edge of the Pannonian low-
land and right bank of Danube river (Map 1). The
geographical position of this area is from 44° 48’ 52”
to 44° 50’ 67” N and from 20° 31’ 68” to 20° 37’ 22”
E. Visnjicka Kosa represents the edge of Pannonian
lowland and the terrain is exposed and surrounded
by it on the west, northwest, north, northeast, and
east. The relief is characterized by gentle land forms,
with wide shallow valleys and spacious rolling hills
that come down to the Danube. The highest point is
Mili¢evo Brdo (279 m) (Bogojevic, 1968).

The oldest geological products in this area are
Middle Miocene-Tortonian deposits with differ-
ent lithological structure and deposition. There are
deposits of deeper water, known as the Visnjica clay,
in and near the Danube riverbed. In higher places,
calcareous rocks come to the surface. The given
rocks are covered by younger low Sarmatian calcar-
eous rocks (Bogojevic, 1968). These Miocene
structures are covered by deposits from the Upper
Pleistocene and Lower Holocene. Loess deposits, 2-
15 m thick, are composed of sand, dust, powder, and
clay particles (Bogojevi¢, 1968).

According to Bogojevic¢ (1968), the climate
of the Vi$njicka Kosa can be classified as temper-
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Map 1. Geographical position of the investigated area.

ate. Because of its geographical position, this area is
exposed to influences of Continental, Atlantic, and
Mediterranean climate. Since there was no meteo-
rological station in Vi$njicka Kosa, data from the
nearest station in Belgrade for the period of 1996
to 2004 were used. The mean annual temperature
of Belgrade is 12.7°C, and the mean annual rainfall
for this area is 712.5 mm (Jovanovié, 1994).
This combination of temperature and rainfall shows
characteristics of the temperate climate type.

The forest vegetation of the investigated area
belongs to the thermo-mesophilous oak forest
zone of the West-Moesian subregion. Associations
that were widely distributed in the past, such as
Querceto-Carpinetum serbicum Rudski, 1940, nowa-
days are usually present in various degraded forms.
The banks of the Danube River are dominated by
Salix alba and Populus alba forests—associations
Salicetum albae Issler, 1926 and Populetum albae
Slavni¢, 1952. In addition, there is a planted conif-
erous forest (Pinus nigrae community) with very
local prevalence. The vegetation of Visnjicka Kosa
is also marked by the presence of shrubbery of
the associations Euphorbio-Paliuretum spinae-christi
Bogojevi¢, 1969 (as fragments) and Pruno spino-
sae-Crataegetum (So6, 1927) Hueck, 1931 and a
community of Staphyllea pinnata. Vegetation of
grasslands is represented by several formations, with

dominance of the grass species Chrysopogon gryl-
lus, Arrhenatherum elatius, Andropogon ischaemum,
Festuca spp., etc.

The aims of this study were to add to the floris-
tic knowledge of this area and determine floristic
changes that occurred in the last few decades.

MATERIAL AND METHODS

The study is based on published data (Bogojevi¢,
1968; Jovanovié, 1994), herbarium collections
(BEO, BEOU), and continuous field observations
carried out between 2004 and 2006. Herbarium
specimens are deposited at the Institute of Botany
and Jevremovac Botanical Garden, Faculty of
Biology, University of Belgrade (BEOU).

The nomenclature follows Flora Europaea
(Tutin et al., 1964-1980). For floristic elements,
the chorological groups and chorological type clas-
sifications of Jovanovié¢ (1994) were used. In
determination of life forms, the criteria proposed by
Raunkiaer (1934), Mueller-Dombois and
Ellenberg (1974), and Stevanovi¢ (1992)
were employed. For biotope analysis, the classifica-
tions of Cveji¢ et al. (2007) were used. Biotope
data are available in MapInfo format with attributive
data in the Microsoft Access database.
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RESULTS AND DISCUSSION

The flora of Visnjicka Kosa includes a total of 568
species of vascular plants, grouped into 304 genera
and 74 families.

The class Equisetopsida was represented by two
and the class Polypodiopsida by one species. The
class Dicotyledones was the richest, with 484 taxa
(85.21%) belonging to 255 genera and 63 families.
The class Monocotyledones was represented by nine
families, 47 genera, and 81 taxa (13.74% of the total
flora).

Twenty-four moss species classified into seven
families were also recorded in this area (Grdovi¢
and Stevanovi¢, 2006).

In the taxonomic spectrum of the flora of the
investigated area, the most species-rich families were
Asteraceae (80), Poaceae (55), and Fabaceae (50)
(Table 1).

For chorological analysis, all taxa are classi-
tied into 17 chorological groups and seven wider
chorological types. Phythogeographical analysis
showed dominance of the Holarctic chorological
type, with 292 taxa (53.00%). In second place was
the Mediterranean-Continental type, with 107 plant
species (19.42%), followed by the Cosmopolitan
type, with 44 taxa (7.99%) (Table 2).

In line with the position of this region (in the
Northern Hemisphere), more than half of the species
belong to the Holarctic area type, with dominance of
the Eurasian chorological group. The fact that the
Mediterranean-Continental chorological type occu-
pies second place underlines the transitional posi-
tion of this area, between the Mediterranean—Sub-
Mediterranean and Central European regions. The
Pontic-South Siberian chorological type is positioned
in fifth place, with 29 taxa (5.26%). Participation of
these species is expected because of the forest-steppe
characteristics of this area, although their presence is
less pronounced than earlier owing to human influ-
ence and habitat degradation.

Ecological analysis showed that the flora of
the investigated area is of the hemicryptophyte
type, as is the flora of Serbia (Dikli¢, 1984)

Table 1. Taxonomic spectrum of the flora of Vi$nji¢ka Kosa
near Belgrade (the 15 largest families in the flora of the inves-
tigated area).

Family No. of species % of species
Asteraceae 80 19.32
Poaceae 55 13.29
Fabaceae 50 12.08
Lamiaceae 43 10.39
Brassicaceae 29 7.00
Scrophulariaceae 27 6.52
Apiaceae 19 4.58
Boraginaceae 19 4.59
Rosaceae 16 3.86
Caryophyllaceae 15 3.62
Ranunculaceae 15 3.62
Chenopodiaceae 12 2.90
Euphorbiaceae 12 2.90
Liliaceae 12 2.90
Polygonaceae 10 2.42
Total 414 100.00

Table 2. Chorological spectrum of the flora of Vi$njicka Kosa
near Belgrade.

Chorological type No. of species % of
species
Adventive 37 6.69
Cosmopolitan 44 7.96
Holarctic 292 52.80
Mediterranean-Continental 107 19.35
Central European-Mediterranean 29 5.24
Central European 15 2.72
Pontic-South Siberian 29 5.24
Total 553 100.00

Table 3. Life form spectrum of the flora of Visnjicka Kosa near
Belgrade.

Life form No. of species % of species
Hemicryptophytes 265 47.41
Therophytes 160 28.62
Phanerophytes 59 10.55
Geophytes 41 7.33
Chamaephytes 18 3.22
Scandentophytes 13 2.33
Hydrophytes 3 0.54
Total 559 100.00
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Table 4. Biotope spectrum of the flora of Vi$njicka Kosa near
Belgrade.

Code Biotope types No.of % of spe-
species cies

31 Urban ruderal land (abandoned 153 45.67
urban area)

41  Urban cultivated green areas 8 2.39

63 Wet urban ruderal land with 20 5.97
high shrubs

71  Arable land and market gardens 35 10.45

72 Abandoned arable land covered 114 34.03
by herbaceous weed vegetation

74 Natural and seminatural grass- 119 35.52
lands

79  Boundaries 17 5.07

81 Hedgerows 20 5.97

82  Thickets 50 14.93

84  Deciduous forests 44 13.13

87  Forest edges 18 5.37

Table 5. Floristic diversity on the territory of Vi$njicka Kosa
near Belgrade.

No. of species

Total number of recorded species 568
Number of species recorded by previ- 442
ous investigations (up to 1994)

Number of species confirmed by our 207
recent field investigations (after 2004)

Number of species unconfirmed by our 235
recent field investigations (after 2004)

Species new for the investigated area 126
(after 2004)

and that of the Balkan Peninsula (Turill, 1929).
Hemicryptophytes were represented with 47.41%,
therophytes with 28.62%, and phanerophytes with
10.55% (Table 3). Climatic characteristics of the area
(semi-warm and semi-dry summers and semi-cold
winters) caused the high percentage of hemicrypto-
phytes. The high percentage of therophytes results
from the sub-Mediterranean—Mediterranean char-
acteristics of some parts of Vi$njica’s flora and is also
a consequence of strong human influence and habi-
tat degradation in the last few decades. The relatively
large number of phanerophytes is associated with
the forest-steppe nature of this area.

Analysis of species frequency in different biotope
types showed that many species (285) were recorded
in biotopes belonging to the category of agricultural
lands (group VII according to Cveji¢ etal., 2007),
which cover the largest part of the investigated area
(Table 4). With 153 species, urban ruderal land,
waste deposits, and opencast mineral extraction
sites (group III according to Cveji¢ et al., 2007)
rank second, while hedgerows, thickets, and forests
(group VIII according to Cveji¢ etal., 2007) follow
with 132 species. The remaining groups are repre-
sented with appreciably fewer species (Table 4).

Human influence on the flora and vegetation
of the investigated area is strong and intensive. Our
recent floristic-vegetation survey of this part of the
Belgrade region, showed the presence of 333 spe-
cies, which is significantly fewer than the number of
species recorded in previous investigations (Table 5).
However, besides declining diversity, we also noticed
serious qualitative changes in the flora, since the pres-
ence of 235 species could not be confirmed, while 126
species new for this area were recorded (List 1).

List 1. Species recorded for the first time for the flora
of Visnjicka Kosa after 2004.

(legator and voucher number of plant specimens
deposited in BEOU)

1. Agrostemma githago L. (Lakusi¢, D., Vukojici¢,
S., Jakovljevi¢, K. 497)

2. Althaea cannabina L. (Jakovljevi¢, K., Pordevi¢, V. 104)

3. Ambrosia artemisifolia L. (Jakovljevi¢, K.,
Dordevi¢, V. 61, 285)

4. Arctium minus Bernh. (Jakovljevi¢, K., Pordevi¢, V. 350)

5. Arrhenatherum elatius (L.) Beauv. ex ] & C.
Presl. (Jakovljevi¢, K. 566)

6. Artemisia vulgaris L. (Jakovljevi¢, K. 177,
Jakovljevi¢, K., Dordevi¢, V. 329)

7. Aster novi-belgii L. (Jakovljevi¢, K. 187)
8.  Aster tradescanti L. (Jakovljevi¢, K., Pordevi¢, V. 118)

9.  Atriplex tatarica L. (Jakovljevi¢, K., Pordevi¢, V. 76)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
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Avena compressa (Heuffel) W. Sauer &
Chmelitschek (Jakovljevi¢, K., Pordevi¢, V. 73, 241)

Avena fatua L. (Jovanovi¢, S., Vukojici¢, S.,
Jakovljevi¢, K., Pordevi¢, V. 8)

Avena sativa L. (Jakovljevi¢, K. 355)

Ballota nigra L. (Jakovljevi¢, K., Dordevi¢, V. 60,
72, 315, Jakovljevi¢, K. 148)

Brassica nigra (L.) Koch. (Jakovljevi¢, K. 363)
Bromus erectus Hudson (Jakovljevi¢, K. 467)

Bromus sterilis L. (Jakovljevi¢, K. 361, 368,
390, 438, 453, 481, Lakusi¢, D., Vukojici¢, S.,
Jakovljevi¢, K. 502)

Bromus tectorum L. (Jovanovi¢, S., Vukojicic, S.,
Jakovljevi¢, K., Pordevi¢, V. 25)

Broussonetia  papyrifera  LHér ex Vent.

(Jakovljevi¢, K., Dordevi¢, V. 351)

Bryonia cretica L. subsp. dioica (Jacq.) Tutin
(Jakovljevi¢, K., Dordevié, V. 259, 214)

Calystegia sepium (L.) R. Br. (Jakovljevi¢, K.,
Dordevi¢, V. 302)

Campanula patula L. (Jovanovi¢, S., Vukojici¢,
S., Jakovljevi¢, K., Dordevig, V. 35)

Cardaria draba (L.) Desv. (Jovanovié, S.,
Vukojici¢, S., Jakovljevi¢, K., Dordevi¢, V, 39;
Jakovljevic', K. 421 444, 474)

Carex leporina L. (Jakovljevi¢, K. 165)
Celtis occidentalis L. (Jakovljevi¢, K., Pordevi¢, V. 258)

Chamaecytisus heuffelii (Wierzb.) Rothm.
(Jakovljevi¢, K., Vukojici¢, S. 522)

Chamaecytisus hirsutus (L.) Link. (Jovanovi,
S., Vukojici¢, S., Jakovljevi¢, K., Dordevi¢, V. 49,
Jakovljevi¢, K., Vukojici¢, S. 523)

Chamaecytisus supinus (L.) Link. (Jakovljevi¢,
K., Vukojici¢, S. 557)

Chenopodium album L. (Jakovljevi¢, K. 182;

Jakovljevi¢, K., DPordevi¢, V. 99, 227, 306)

9. Cirsiumarvense(L.) Scop. (Jovanovi¢, S., Vukojicic,

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

4].

42.

43.

44,

45.

46.

47.

S., Jakovljevi¢, K., Pordevi¢, V. 48; Jakovljevi¢, K.
161; Jakovljevi¢, K., Dordevi¢, V. 333)

Clematis recta L. (Jakovljevi¢, K. 362)

Conyza canadensis (L.) Crong. (Jakovljevi¢, K.
169, Jakovljevi¢, K., Dordevi¢, V. 201)

Coronilla emerus L. (Jakovljevi¢, K., Dordevig,
V. 80; Jakovljevi¢, K., Vukojici¢, S. 539)

Crepis biennis L. (Jakovljevi¢, K., Pordevi¢, V. 91, 131)

Crepis pulchra L. (Jakovljevi¢, K., Dordevi¢, V. 108,
336; Lakusic, D., Vukojicig, S., Jakovljevi¢, K. 507)

Crepis tectorum L. (Jakovljevi¢, K. 451)

Cuscuta campestris Yuncker (Jakovljevi¢, K.,
Dordevi¢, V. 305)

Datura stramonium L. (Jakovljevi¢, K, Pordevi¢, V. 207)

Deschampsia cespitosa (L.) Beauv. (Jakovljevic,
K., Dordevi¢, V. 334)

Diplotaxis tenuifolia (L.) DC (Jakovljevi¢, K.
142, 149)

Echinochloa crus-galli (L.) Beauv. (Jakovljevic,
K. 157; Jakovljevi¢, K., Dordevi¢, V. 324, 190)

Epilobium hirsutum L. (Jakovljevi¢, K., Pordevi¢, V. 276)

Epilobium lanceolatum Sebastiani & Mauri
(Jakovljevi¢, K., Dordevi¢, V. 289)

Epilobium parviflorum Schreber (Jakovljevi¢,
K., Dordevi¢, V. 288)

Erigeron acer L. (Jakovljevi¢, K., Pordevi¢, V. 342)

Erigeron annuus (L.) Pers. (Jovanovi¢, S.,
Vukojici¢, S., Jakovljevi¢, K., Dordevi¢, V. 44;
Jakovljevi¢, K. 147, 375, 430)

Erodium cicutarium (L.) CHer. (Jakovljevi¢, K. 420)

Eupatorium cannabinum L. (Jakovljevi¢, K.,
Dordevi¢, V. 126, 291; Jakovljevi¢, K., 164)
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48.
49.
50.
51.
52.
53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.
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Euphorbia esula L. (Jakovljevi¢, K., Pordevi¢, V. 56)
Euphorbia peplus L. (Jakovljevi¢, K. 458)
Festuca ovina L. (Jakovljevi¢, K. 395)

Galega officinalis L. (Jakovljevi¢, K. 353)
Galinsoga parviflora Cav. (Jakovljevi¢, K. 175)

Galium schultesii Vest (Jakovljevi¢, K., Dordevic,
V. 87, 263)

Genista tinctoria L. (Jakovljevi¢, K., Pordevi¢, V. 232)

Gleditsia triacanthos L.
Dordevi¢, V. 70)

(Jakovljevi¢, K.,

Holcus lanatus L. (Jakovljevi¢, K., Dordevi¢, V. 296)

Hordeum murinum L. (Jovanovig, S., Vukojicic,
S., Jakovljevi¢, K., Dordevi¢, V. 33; Jakovljevic,
K., Bordevi¢, V. 340; Jakovljevi¢, K. 460)

Inula conyza D.C. (Jakovljevi¢, K., Pordevi¢, V. 113)
Iva xanthifolia Nutt. (Jakovljevi¢, K. 559)

Juglans regia L. (Jovanovi¢, S., Vukojici¢, S.,
Jakovljevi¢, K., Pordevi¢, V, 4; Jakovljevi¢, K.,
Dordevi¢, V. 117, 242)

Lathyrus pratensis L. (Lakusi¢, D., Vukojici¢, S.,
Jakovljevi¢, K. 510)

Lathyrus sativus L. (Lakusi¢, D., Vukojici¢, S.,
Jakovljevi¢, K. 516)

Lepidium ruderale L. (Jakovljevi¢, K., Pordevi¢, V. 318)

Linaria angustissima (Loisel.) Borbas (Jovanovic,
S., Vukojici¢, S., Jakovljevi¢, K., Pordevic, V. 34;
Jakovljevi¢, K., Dordevi¢, V. 348)

Lolium perenne L. (Jovanovi¢, S., Vukojici¢, S.,
Jakovljevi¢, K., Dordevi¢, V. 28; Jakovljevi¢, K.,
Dordevi¢, V. 347)

Maclura pomifera (Rafin.) C.K. Schneider
(Jakovljevi¢, K. 188)

Matricaria chamomilla L. (Jakovljevi¢, K. 461)

Matricaria perforata Mérat (Jakovljevi¢, K.,

71.

72.

73.
74.

75.
76.
77.

78.

79.

80.

81.
82.
83.
84.

85.

86.

87.

88.

89.

Dordevi¢, V. 125, 250)

. Medicago rigidula (L.) All. (Jakovljevi¢, K. 384, 469)

. Medicago sativa L. (Jakovljevi¢, K., Dordevi¢, V.

65, 344)
Melilotus alba Medic (Jakovljevi¢, K. 166)

Odontites verna (Bellardi) Dumort (Jakovljevi¢,
K., Pordevié, V. 78)

Oenothera biennis L. (Jakovljevi¢, K., Dordevi¢, V. 323)

Panicum miliaceum L. (Jakovljevi¢, K., Dordevic,
V. 105, Jakovljevi¢, K.150)

Papaver dubium L. (Jakovljevi¢, K. 450)
Papaver hybridum L. (Jakovljevi¢, K. 448)

Petasites albus (L.) Gaertner (Jakovljevi¢, K.,
Dordevi¢, V. 136)

Phalaris arundinacea L. (Jovanovig, S., Vukojicic,
S., Jakovljevi¢, K., Pordevi¢, V. 38; Jakovljevi¢,
K., Dordevi¢, V. 209)

Picris hieracioides L. (Jovanovi¢, S., Vukojicic,
S., Jakovljevi¢, K., Pordevi¢, V. 42; Jakovljevic,
K., Dordevi¢, V. 195)

Plantago major L. (Jakovljevi¢, K. 180,

Jakovljevi¢, K., Dordevi¢, V. 314)

Poa annua L. (Jakovljevi¢, K., Dordevi¢, V. 55)
Poa nemoralis L. (Jakovljevi¢, K. 374, 464)

Poa pratensis L. (Jakovljevi¢, K. 410)

Poa trivialis L. (Jakovljevi¢, K., Pordevi¢, V. 53, 123)

Polygonatum multiflorum (L.) All. (Jakovljevi¢,
K., Bordevié, V. 90)

Polygonum hydropiper L. (Jakovljevi¢, K. 159)

Polygonum lapathifolium L. (Jakovljevi¢, K.,
Dordevi¢, V. 115)

Polygonum patulum Bieb. (Jakovljevi¢, K. 171)
Populus nigra L. (Jakovljevi¢, K. 138, 386)
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90. Portulaca oleracea L. (Jakovljevi¢, K., Pordevi¢, V. 316)

91. Pulicaria dysenterica (L.) Bernh. (Jakovljevi¢,
K., Pordevi¢, V. 63; Jakovljevi¢, K. 160)

92. Pyrus pyraster Burgsd. (Jovanovic, S., Vukojicic,
S., Jakovljevi¢, K., Dordevic, V, 5)

93. Robinia pseudoacacia L. (Jakovljevi¢, K. 565)
94. Roripa kerneri Menyh. (Jakovljevi¢, K, Pordevi¢, V. 321)
(Wulfen)

95. Roripa lippizensis Reichenb.

(Jakovljevi¢, K. 414)
96. Rubus idaeus L. (Jakovljevi¢, K. 366)
97. Rumex crispus L. (Jakovljevi¢, K., Pordevi¢, V. 54)
98. Rumex sanguineus L. (Jakovljevi¢, K., Dordevi¢, V. 297)

99. Salix alba L. (Jakovljevi¢, K., Vukojici¢, S. 550;
Jakovljevi¢, K., Pordevi¢, V. 281)

100. Senecio vulgaris L. (Jakovljevi¢, K., Pordevi¢, V. 331)

101. Setaria glauca (L.) Beauv. (Jakovljevi¢, K.,
Dordevi¢, V. 97, 293; Jakovljevi¢, K. 170)

102. Setaria verticillata (L.) Beauv. (Jakovljevi¢, K.,
Dordevi¢, V. 67, 337; Jakovljevi¢, K. 172)

103. Setaria viridis (L.) Beauv. (Jakovljevi¢, K.,
Dordevi¢, V. 191, 200)

104. Solidago gigantea Aiton (Jakovljevi¢, K.,
Dordevi¢, V. 128, 295)

105. Sonchus arvensis L. (Jakovljevi¢, K. 167)

106.Sonchus oleraceus L. (Jakovljevi¢, K. 151;
Jakovljevi¢, K., Pordevi¢, V. 303)

107. Sorghum halepense (L.) Pers. (Jakovljevi¢, K. 173)
108. Syringa vulgaris L. (Jakovljevi¢, K., Pordevi¢, V. 103)
109. Tamarix tetrandra Pallas ex Bieb. (Jakovljevi¢, K. 356)

110. Tanacetum vulgare L. (Jakovljevi¢, K., Dordevic,
V. 317, Jakovljevi¢, K. 484)

111. Thiaspi alliaceum L. (Jakovljevi¢, K., Vukojici¢, S. 529)

112. Thymelaea passerina (L.) Cosson & Germ.
(Jakovljevi¢, K., Dordevi¢, V. 253)

113. Trifolium medium L. (Jakovljevi¢, K., Dordevic,
V. 57; Jakovljevi¢, K. 146)

114. Triticum aestivum L. (Jakovljevi¢, K., Pordevi¢, V. 64)
115. Tussilago farfara L. (Jakovljevi¢, K., Vukojicic, S. 528)
116. Typha angustifolia L. (Jakovljevi¢, K., Dordevi¢, V. 286)

117. Vaccaria hispanica (Miller) Rauschert (Lakusi¢,
D., Vukoji¢i¢, S., Jakovljevi¢, K. 494)

118. Verbascum lychnitis L. (Jakovljevi¢, K., Dordevi¢, V. 135)
119. Veronica agrestis L. (Jakovljevi¢, K. 463)

120. Veronica polita Fries (Jakovljevi¢, K. 415)

121. Vicia cracca L. (Jakovljevi¢, K. 399)

122. Vicia lathyroides L. (Jakovljevi¢, K. 482)

123. Vicia lutea L. (Lakusi¢, D., Vukojici¢, S.,
Jakovljevi¢, K. 508)

124. Vicia sativa L. (Jakovljevi¢, K. 441)

125. Viola kitaibeliana Schultes (Jakovljevi¢, K.,
Vukojicié, S. 545)

126. Xanthium strumarium L. (Jovanovié, S.,
Vukojici¢, S., Jakovljevi¢, K., Pordevi¢, V. 6,
Jakovljevi¢, K., Dordevi¢, V. 320)

All of these changes point to a strong ruderal-
ization process involving increase in the number of
introduced and cosmopolitan species as a conse-
quence of the natural habitat’s degradation. Among
these introduced species, invasive ones present a
special problem. Some of them are: Ailanthus altissi-
ma, Amaranthus retroflexus, Ambrosia artemisiifo-
lia, Asclepias syriaca, Conyza canadensis, Cuscuta
campestris, Galinsoga parviflora, Kochia scoparia,
Oenothera biennis, Portulaca oleracea, Robinia pseu-
doacacia, Solidago gigantea, Sorghum halepense,
Xanthium strumarium, etc.

Apart from significant secondary increase of flo-
ristic diversity with ruderal and introduced species,
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Table 6. Area of occupancy of main biotope groups on the territory of Vi$njicka Kosa near Belgrade.

Code Main groups of biotopes Area (m?) Area (%)
1 Physical structure 427,301 4.14
2 Traffic structure 609,358 5.90
3 Urban ruderal land, waste deposits and opencast mineral extraction sites 2,420,066 23.44
4 Urban green structure 894,412 8.66
5 Inland surface water 405,022 3.92
6  Wetlands (mires, bogs, fens) 0 0.00
7 Agricultural land 3,812,343 36.93
8  Hedgerows, thickets, and forests 1,752,130 16.97
9  Unvegetated or sparsely vegetated biotopes 3,402 0.03
0  Unclassified areas 1,479 0.01
Total 10,325,513 100.00
Table 7. Area of occupancy of most important biotope types on the territory of Visnjicka Kosa near Belgrade.
Code Biotope types Area (m?) Area (%)
3 URBAN RUDERAL LAND, WASTE DEPOSITS, 2,420,066 23.44
AND OPENCAST MINERAL EXTRACTION SITES
31 Ruderal land 2,110,662 87.22
32 Waste deposits 218,633 9.03
34 Opencast mineral extractions sites 90,771 3.75
7 AGRICULTURAL LAND 3,812,343 36.93
71  Arable land and market gardens 2,082,775 55
72 Abandoned arable land covered by herbaceous weed vegetation 1,178,643 31
73 Orchards and vineyards 207,982
74  Natural and seminatural grasslands 105,945
75  Abandoned grasslands 17,679 0.5
78  Garden plantation 53,500 1.5
79  Boundaries 89,520
7A  Complex of mosaically arranged biotopes of agricultural land 76,299
8 HEDGEROWS, THICKETS, AND FORESTS 1,752,130 16.97
81 Hedgerows 206,592 11.79
82  Thickets 700,512 39.98
83 Individual trees and avenues 96,480 5.5
84  Deciduous forests 344,449 19.66
85  Coniferous forests 44,433 2.54
86  Mixed deciduous-coniferous forests 359,664 20.53

the Visnjicka Kosa area has suffered a serious loss
of the most important elements of the natural flora.
The most conspicuous floristic changes pertain to
steppe species. Many of them have disappeared:
Anemone  silvestris, Astragalus onobrychis, Crepis
pannonica, Prunus tenella, Sternbergia colchiciflo-

ra, Vinca herbacea, etc. Remaining representatives
include Chrysopogon gryllus, Euphorbia pannonica,
Nonea pulla, Potentilla arenaria, Salvia aethiopis,
Stipa capillata, etc. This disappearance was closely
related to anthropogenic influence, especially strong
in the second half of the 20" century, which caused
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deterioration of steppe, forest steppe, and sandstone
ecosystems (Niketi¢ and Stevanovic¢, 1999).
A large number of extinct and critically endangered
species belong to association of the Festuco-Brometea
type (xerophilous grass associations in lowland and
mountain regions), and sub-Mediterranean and
Pontic-South Siberian floristic elements character-
istic of warm and dry regions are the most frequent
among them.

Biotope analysis also indicates very strong and
intensive antropogenic influence on the flora and
vegetation of the investigated area. Agricultural
biotopes occupy the largest part of Visnjicka Kosa
(37%), while the group of biotopes composed of
urban ruderal land, waste deposits, and opencast
mineral extraction sites is positioned in second place
with 23%. Hedgerows, thickets, and forests occupy
17% of the investigated area, while the remaining
biotope types occupy less than 25% of territory of
Visnjicka Kosa (Table 6).

Among agricultural lands, arable land and mar-
ket gardens are dominant (55%). In second place are
abandoned arable lands covered with herbaceous
weed vegetation (31%), followed by orchards and
vineyards (5%). With 3%, natural and seminatural
grasslands occupy only the fourth position, and just a
small part of this area is covered by natural dry grass-
lands (2657 m?) with remnants of the steppe vegeta-
tion, previously widespread in this area (Table 7).

In the category of urban ruderal land, waste
deposits, and opencast mineral extraction sites,
ruderal land is highly dominant (87.22%). In second
place are extraction sites (9.03%), and waste deposits
follow with 3.75% (Table 7).

Among hedgerows, thickets, and forests, thickets are
dominant (39.98%). Biotopes composed of mixed
deciduous-coniferous and deciduous forests fol-
low with nearly equal values (20.53% and 19.66%).
In fourth place is the hedgerow type of biotope
(11.79%). The two remaining biotope types cover
just a small part of this area. Individual trees and
avenues cover 5.5% and cultivated coniferous forests
only 2.54% of the area in question (Table 7).
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OJIOPUCTNYKE KAPAKTEPVICTUKE BUIIIBbUYKE KOCE KPAJ BEOTPATA

KCEHUJA JAKOBJ/BEBU'R!, [I. IAKYIIIMR!, CHEJ)KAHA BYKOJUYNR!,
AHNMIJA TEOOMIOBI'R?, n C. JOBAHOBU'R!

"Muemumym 3a 6omanuxy u Bomanuuka 6awma “Jespemosay,”, Buonowiku axynmem,
Ynusepsumem y beozpady, 11000 Beorpas, Cpbuja
2Ypbanucmuuxu 3a600, 11000 Beorpay, Cpbuja

AnamizoM ¢rope MCTpaXXKMBaHOT NOAPYyYja yTBP-
beno je mpucyctBo 568 TakcOHa Ha HVMBOY BpCTe,
HOABPCTE VIV BapyjeTeTa BaCKy/IapHMX Ou/baka, CBp-
cranuxy 304 popa u 74 pamunuje. ITo 6pojy BpcTa Haj-
6oraruje cy pammmmje Asteraceae, Poaceae, Fabaceae
u Lamiaceae mTo je y cknay ca ByxoBoM 6pojHomhy
n'y ¢nopu uene Cpbuje.

BupHoreorpadckoM aHamM3oM yKymHe ¢iope
MICTPXMBAHOT IOAPY4ja yTBpheHo je mpucycrso 305
pasmmunTx QIOPHMX eleMeHaTa Koju Cy objemumbe-
HI 'y 7 OCHOBHUX apéeal TUIIOBa, OGHOCHO 17 pasnmnyn-
TrX apeas rpymna. HajopojHuja je rpyma XonapKTuakor
apean Tuma ca 292 npencraBanka (53,00%), Mok ce Ha
IPYrOM MECTY IIO 3aCTYIUBEHOCTM HaJslasy apeasl TUII
MEINTEPAHCKO-KOHTMHEHTATHNX BPCTa Ca YKYIIHO
107 npencraBamka (19,42%).

AHanmM30M 3aCTYIUBEHOCTH IIOjeITHMX >KUBOT-
HUX QOpMI y cacTaBy GIope MCTPa>KMBAHOT MOfIPYd-
ja yrBpheH je meH XeMMKpUITOPUTCKO-TePOPUTCKI
Kapakrtep. XeMUKpUIITOPUTE Cy BICOKO JOMUHAHTHE

ca 265 Bpcra mmu 47,41% ykymHor 6poja BpcTa, oK ce
JKMBOTHaA (popMa TepoduTa Haa3M Ha APYTOM MECTY
o 6pojHOCTM ca 160 TaxcoHa, oJHOCHO 28,62% of,

YKyIHOT 6poja BpcTa.

AHanmza 6pOjHOCTY BPCTa y TIOjeANHIM TUIIOBU-
Ma 6uoToIa 1oKasasna je ga Hajsehu 6poj mux mpura-
fa rpymu nosponpuBpenHux cranmmra (VII rpyma).
Pynepanun 6uoromn (III rpyma) ca 158 BpcTa Hamase
Cce Ha IPyroM MecCTY, IOK 3a IbJIMa C/Iefie OHI 13 TPyIle
MBI, mmmbpaka u uryma (VIII rpyma) ca 139 npen-
CTaBHUKA.

Kao nocepuia MHTEH3MBHOT aHTPOIIOTeHOT YTH-
11aja TOKOM IIPOTEK/IVX HEKOJIMKO JiELIeHMja, JOLIIO je
J10 3HAYajHIX TPOMeHa Koje Cy MILUIe y IIPaBLy pyAepa-
nu3anyje gprope, ogHOCHO oBehara 6poja afiBeHTB-
HJX ¥ KOCMOIIO/INTCKMX BPCT4, @ HeCTaHKa OPOjHIIX,
paHMje IPUCYTHMUX CTEICKUX BpcTa (HIp. Anemone
sylvestris, Aster linosyris, Campanula sibirica, Medicago
minima, Prunus tenella, Sternbergia colchiciflora, Vero-
nica spicata, Vinca herbacea, Crepis pannonica).



