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Abstract: In the summers of 2000 and 2007, two fires occurred on Vidli¢ Mt in
southeastern Serbia, burning down over 2,500 ha of oak forests, hornbeam thickets, thermophilic
meadows, rocky areas, and beech forests. The fires significantly affected the change in the
floristic composition and structure of the mentioned types of vegetation, communities and
species habitats on Vidli¢ Mt. After 2007, the impact of the fires on the flora was examined, the

first, second, and third year after fire, as well as the eighth, ninth and tenth years after the fire on
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areas that could be confidently stated to represent burned areas after the fire that occurred in
2000. The research covered the period 2002-2012. On the unburned areas of Vidli¢ Mt, 521 taxa
were recorded, which represents 41.19% of the total flora. On the burned areas, 521 taxa were
found in the first year after the fire, 470 taxa in the second year, and 466 taxa in the third year.
On the burned areas eighth, ninth and tenth years after the fire only 44 plant taxa were recorded,
and the reason for this number of recorded taxa is the small area of the fire after the fire that
occurred in 2000, since the fires from 2000 and 2007 mostly overlapped. The hemicryptophytic-
therophytic character of the flora in the studied area was recorded. About the flora of fire areas,
especially in the first year after the fire, there is an increase in the number of therophytes and a
decrease in geophytes. The number of heliophilous and thermophilic species increases compared
to unburned areas.

Keywords: flora, fire area, Vidli¢ Mt, taxonomic analysis, biological spectrum

INTRODUCTION

We are witnessing climate change in the form of global warming of the planet Earth and
increasingly frequent droughts, which directly affect the increase in the risk of fires. Fires can
have tragic and far-reaching consequences for ecosystems, from damage and destruction of flora
and vegetation, through fauna to the destruction of habitats of plant and animal species, and in
order to be restored to their original state, a long period of time, measured in decades or
centuries, must elapse. An increasing number of ecologists believe that fires pose a major threat
to the preservation of biodiversity. The consequences of fires manifest themselves for many
years after the fire. Rare, endangered and vulnerable plant and animal species disappear, the
physical and chemical properties of the soil change, as well as the microbiological composition,
the microclimate changes and water supplies decrease. In the fire areas, difficulties arise in
regulating water runoff, landslides and various forms of severe erosion occur. Forests affected by
forest fires, i.e. more or less damaged and physiologically weakened trees, become a source of
overgrowth of harmful insects (KoBaueBuh, 1982) and a large number of phytopathogenic fungi,
which cause plant diseases, some of which can later spread to healthy trees (Kapaywuh,
Munujamesuh, Munenkosuh, 2006).

Two fires of similar size occurred on Vidli¢ Mt in the summer of 2000 and 2007. They

initially affected agricultural areas, meadows and pastures, and then spread to forest complexes.
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Analysis of weather conditions during the spring and summer of 2000 indicates an
exceptionally warm and dry period. The observed year 2000 was extremely favorable for the
occurrence and spread of fires (Margaleti¢, J. & Margaleti¢, M., 2003). Among the numerous
fires in 2000 in our country and neighboring countries, the fire on Vidli¢ Mt also occurred.

In the period from 2003 to 2007, 579 wildfires were registered in Serbia. The largest
number of fires (370) was recorded in the summer of 2007 (Tabakovi¢-Tosi¢, Markovic,
Rajkovi¢, Veselinovi¢, 2009), including the fire on Vidli¢ Mt. The fire burned vegetation of
forests, rocks, brushwood and meadow formations. After the fire was completely extinguished, it
was determined that over 2,500 ha of low vegetation, brushwood and forests had burned
(MunucrapctBo xuBotHe cpeaune, 2008). In some places, the beech forest burned completely
and a bare habitat was formed. On Vidli¢ Mt, three years after the fire that occurred in 2007, the
floristic composition of burned oak forests and scrubs of hornbeam vegetation (Markovi¢ et al.
2015; Mapkosuh, Pakomwarn, Jlyuunh, 2016; Mapkosuh, Pakoman, Cmuspuh, Ilanosuh, 2018;
Rakonjac, Markovi¢, Nikoli¢, Luci¢, Ratkni¢, 2018), burnt dry pastures and rocky grounds
(Mapkosuh u Pakomarr, 2017; Markovi¢ et al., 2018; Rakonjac, Markovi¢, Nikoli¢, Luci¢, 2019;
Pakomwanr u Mapkosuh, 2019), as well as burnt beech forests (Mapkosuh, Pakoman, Huxonuh,
Jlyauh, bBenuh, 2018; Pakoman, Hukomumh, Mapxosuh, Parkuuh, Jlyumh, 2020; Rakonjac,
Markovi¢, Nikoli¢, Luci¢, Ratkni¢, 2020) were studied.

Forest fires create conditions that are favorable for certain plant species that were not
present in that ecosystem before the fire. These plants are known as pioneer plants. Pioneer
plants are specific because they face many unfavorable environmental factors, such as: high light
intensity, high temperature, low moisture content, increased evaporation, as well as significant
changes in soil composition (Markovi¢ et al., 2012; Mapkosuh, 2013). Pioneer and native plants
become competitive. Some plants adapt very quickly to the fire, while others lag behind, and
appear only after the formation of conditions that suit them.

The aim of this research is to compare the burned (BA) and unburned areas (UA) of the
Vidli¢ Mt by examining the flora. In accordance with this aim, the task of implementing the
research was to carry out detailed field research during the growing season in order to collect
herbarium material and determine the composition of the vascular flora of the BA and UA for

comparison.
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MATERIAL AND METHODS
Study area

The Vidli¢ Mt belongs to the Central Balkan mountain system. The studied area of the
mountain has a northwest-southeast extension direction and extends from the Temstica River in
the west with coordinates: 43°12°2”’north latitude and 22°33°4’’cast longitude, to the border
with Bulgaria near the village of Vlkovija, whose coordinates are: 43°5’5  north latitude and
22°55’1’east longitude (Greenwich). The studies were carried out in the oak forest belt from
300, i.e. 400 m to 1000 and 1100 m and the beech forest belt from 1000 and 1100 m to the
highest altitude of the mountain, which is 1413 m. The geological base is mainly limestone. The
mountain is represented by a developmental series of soils on limestone from syrozem to brown
limestone soil. The studied area is characterized by a temperate continental climate with
transitional changes to sub-mountainous and mountainous over 600m above sea level.
Waterlessness is a general characteristic, because atmospheric waters sink into deeper layers due
to the karst structure of the geological base. The Vidli¢ Mt range is shown based on the
topographic map 1:50,000 (TK 50) Sheet “Pirot 3 (584-3) with BA localities (red) and UA
localities (blue) covered by the floristic research (Mapkosuh, 2013) (Figure 1).

Field research and identification of the collected plant material

Field research on the flora of Vidli¢ Mt was conducted in the period 2002-2012, covering
the vegetation season throughout the year. Detailed research on the flora covered the area that
includes the Vidli¢ Mt range in southeastern Serbia south of the Viso€ica River and north of the
NiSava River, east of the Temstica River, and west of the border crossing with Bulgaria. The
result of the field research is plant material that has been herbariumized, labeled and deposited in
the Herbarium of the Department of Biology and Ecology of the Faculty of Sciences and
Mathematics of the University of NiS: Herbarium Moesiacum Nis (HMN), as well as in the
Herbarium of the Institute of Biology and Ecology of the Faculty of Sciences and Mathematics of
the University of Kragujevac.

The identification of the collected plant material was carried out according to the editions
of Jocugosuh (1970-1986), Hopnanos (1982-1989), and the nomenclature was harmonized with
the Flora of Europe (Tutin, 1964-1980, 1993), i.e. IOPI databases. All collected data related to

the flora of Vidli¢ Mt were incorporated into a database organized in the Microsoft Office Excel
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- version 2003 software package. The database contains information related to: 1) the position
and systematic affiliation of each recorded taxon, 2) affiliation to the basic life form, 3) locality,
4) altitude, 5) habitat type, 6) the author of the floristic find, 7) literary reference and author of
the literary citation, 8) date of collection, 9) collector number, 10) the designation BA, UA or
WM depending on whether the plant species was found on a ‘BA)’, ‘UA)’ near the fire site, or a
part of the mountain that is distant from the fire site and unburned areas — Whole Mountain

(WM).

a Vazganica 1 Ponor 12 Grlja
b Vugje 2 Dupni kamik 13 Basara
¢ Basarski kamik 3 Crnivrh 14 Smil-Odor. kr. polje
d Iznad sela Rsovci 4 Vazganica 15 Dag Banjica
e VisoZki Odorovci 5 Gulenovei 16 Krupac
f Visoka stena 4 Mojinci 17 Tepo
23°15'N 7 Kozarica 18 Vugje
8 Rsovci 19 Planinarski dom
9 Malivrh 20 Visocka RZana
10 Visoka stena 21 Mazgos
11 Slavinja 22 Vikovijski kamik
23 Smilovci
24 Visocki Odorovcei

1400 m 25 Vikovija
1300 m 26 Paterica
1200 m 27 Basarski kamik
1100 m 28 Krajiste
1000 m 29 |zvor
900 m 30 Nisor

800 m 31 Zavojsko jezero

700 m

600 m

500 m

40m ‘ , 2

300m \ @ | S0
N ‘w |

23°00'N
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Figure 1. Topographic map of the research area on Vidi¢ Mt

The taxon affiliation to the corresponding life form was determined by Kojuh, ITorosuh
u Kapaguh (1997), according to the Raunkiaer system (Raunkiaer, 1934), which was
supplemented by Miieller-Dembois and Ellenberg (1974), and for taxa at the level of Serbia,
developed by Creanouh (1992). Endemic flora was determined according to CreBaHoBuh,

JoBanouh, Jlakymuh, Hukeruh (1995, 1999).
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For a more precise indication of localities and altitudes and for determining the areas
from which plant material was collected, the Topographic Map 1:50,000 (TK 50) Sheet “Pirot 3”
(584-3) published by the Military Geographical Institute in 1985 was used.

Based on the topographic map 1:50 000 (TK 50) Sheet “Pirot 3 (584-3), the surfaces of
all areas covered by floristic surveys were determined: UA and BA sites, including the area of
unburned sites from which plant material was collected, which are distant from the fire affected
site (WM), (Table 1).

The total area of all sites from which plant material was collected is 35.50 km?. The total
area of all unburned sites covered by floristic surveys, which refers to unburned sites in the
immediate vicinity of the fire site (UA) as well as to areas distant from the fire site and unburned
areas around them (WM), is 29.93 km? (Table 1). The area of unburned sites from which plant
material was collected, which are distant from the fire site (WM) is 26.73 km?. The area of
unburned sites from which plant material was collected, and which are in the immediate vicinity
of the fire site (UA) is 3.20 km?. The total area of BA sites covered by floristic surveys is 5.57

km?.

Table 1. Surfaces of research areas

Locality label
on the map Locality name Database label Surface [km?]
1 Ponor WM 0.61
2 Dupni kamik WM 0.47
3 Crni vrh WM 2.53
4 Vazganica UA 0.71
5 Gulenovci WM 1.17
6 Mojinci WM 0.25
7 Kozarica WM 0.13
8 Rsovci WM 0.83
9 Mali vrh WM 1.49
10 Visoka stena UA 0.18
11 Slavinja WM 0.50
12 Grlja WM 0.50
13 Basara WM 1.49
14 Smilovsko-Odorovsko krasko polje WM 1.13
15 Dag Banjica WM 1.11
16 Krupac WM 0.75
17 Tepos WM 7.45
18 Vudje UA 1.43
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19 Planinarski Dom WM 0.47
20 Visocka RZana WM 0.59
21 Mazgos WM 0.25
22 Vlkovijski kamik WM 0.64
23 Smilovci WM 0.80
24 Visocki Odorovcei UA 0.55
25 Vlkovija WM 1.06
26 Paterica WM 0.65
27 Basarski kamik UA 0.33
28 Krajiste WM 0.69
29 Izvor WM 0.42
30 NiSor WM 0.49
31 Zavojsko jezero WM 0.27
A Visoka stena BA 0.34
b Basarski kamik BA 0.69
B Vazganica BA 0.83
r Above the village of Rsovci BA 0.28
pi| Vucije BA 2.58
B Visocki Odorovci BA 0.86
Legend: BA — burned sites, UA — unburned sites located in the immediate vicinity of the fire

affected site, WM — unburned sites distant from the fire affected site.

During field research in the period from 2002 to 2012, 10,985 plant samples were
collected from the terrain of the Vidlic Mt, and herbarium specimens were made, which are
deposited in the herbarium of the Department of Biology and Ecology of the Faculty of Sciences
and Mathematics of the University of NiS: Herbarium Moesiacum Nis (HMN), as well as in the
herbarium of the Institute of Biology and Ecology of the Faculty of Sciences, University of

Kragujevac.

RESULTS

There are a total of 11,193 records in the database, which represents the sum of collected
herbarium and literature data.. The BA denotes all burned areas, including fires in the beech
forest zone, fires in the oak forest zone and fires in open habitats, i.e. dry pastures and rocky
areas. The UA indicates all unburned areas located in the immediate vicinity of the fire or burned
areas, while WM ) is the entire area of the Vidli¢ Mt, which includes all other areas that are
distant from the fire and unburned areas. On the terrain of the Vidli¢ Mt. 10,985 herbarium

specimens were collected Based on the analysis of the database, there are 6,678 records or data
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for the entire area of Vidli¢ Mt (WM). Of these, 1,225 are different taxa at the species and
subspecies level. On UA there are 1,264 recorded data in the database, which include repetitions
of certain species recorded on them. Of this number, 592 taxa are at the species and subspecies
level. A total of 3,214 records, with repetitions, refer to bBA. Of these, 742 are different taxa at
the species and subspecies level. The greater number of records as well as different taxa at the
species and subspecies level on BA compared to UA is due to the fact that BA were more
intensively processed by field visits compared to UA.

By analyzing the database of plant material collected in the period from 2002 to 2012,
and literature data (Joti¢ et al., 2010, 2011; Joruh, 2011; Joti¢, Miljkovi¢, Markovi¢, Zlatkovic,
Randelovi¢, 2013a; Joti¢ et al., 2013b; Markovi¢ et al., 2010a, 2010b; Markovi¢ et al., 2013;
Markovi¢, 2013) in the flora of Vidli¢ Mt, 1,265 taxa at the rank of species and subspecies were
recorded. Of these, 12 species are from the superdivision Pteridophyta, and 1,253 species and
subspecies are from the superdivision Spermatophyta. The floristic composition of natural
vegetation and fire-scene vegetation differs slightly in qualitative terms.

In the UA and on the fire site in the first, second, eighth, ninth and tenth years after the
fire, 3 common species were recorded: Viola odorata, Vicia villosa and Bromus commutatus,
whilein the UA and on the fire site in the first, third, eighth, ninth and tenth years after the fire, 3
common species and subspecies were also recorded: Stellaria media, Crepis biennis and Crepis
foetida subsp. rhoeadifolia. This group of plants has a mesophilic character. They inhabit the
beech forest fire site where the beech forest has not burned completely, as well as the pioneer
undergrowth with willow (Salix caprea), aspen (Populus tremula) and black poplar (Populus
nigra).

In UA and in the fire area in the second, third, eighth, ninth and tenth years after the fire,
19 common species and subspecies were recorded: Cerastium fontanum subsp. vulgare, Rumex
sanguineus, Potentilla reptans, Sorbus aucuparia, Saxifraga rotundifolia, Epilobium collinum,
Geranium pusillum, Pulmonaria officinalis, Myosotis arvensis, Verbascum glabratum, Ajuga
reptans, Stachys sylvatica, Campanula patula subsp. patula, Taraxacum officinale, Crepis
mollis, Gymnadenia conopsea, Cephalanthera damasonium, Carex echinata, and Brachypodium
sylvaticum. In UA and in the fire area in the first, eighth, ninth and tenth years after the fire, 7
common species were recorded: Dryopteris filix-mas, Clematis vitalba, Cardamine bulbifera,

Sambucus nigra, Tanacetum macrophyllum, Festuca ovina and Elymus panormitanus. Five
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common species were recorded on UA and on the fire site in the second, eighth, ninth and tenth
years after the fire: Corydalis solida, Scrophularia scopolii, Luzula luzulina and Luzula
sylvatica. Five common species and subspecies were also recorded on UA and on the fire site in
the third, eighth, ninth and tenth years after the fire: Moenchia mantica, Viola canina subsp.
canina, Lathyrus nissolia, Geranium molle and Hordelymus europaeus. A common ecological
characteristic of these plant groups is that they have high indicator values for humidity. On UA,
they inhabit mesophilic habitats: beech forests, mesophilic forests at the transition between oak
and beech, mesophilic meadows and reed beds, and on BA, they have been recorded in oak and
beech forest fires in places where oak and beech forests have partially burned, as well as in
pioneer forest undergrowth dominated by willow (Salix caprea), aspen (Populus tremula) and
black poplar (Populus nigra), which are more mesophilic habitats than open habitat fires.

Only on the fire site of the first, second, third, eighth, ninth and tenth years after the fire
was one common species recorded: Geranium bohemicum. It is characteristic only for fire sites
and has a high indicator value for the presence of nitrogen in the substrate.

On the BA of the first, second and third years after the fire, 3 common species were
recorded: Scabiosa columbaria, Thymus striatus and Aira elegantissima. These species were
recorded on the stony ground fire site. Their common characteristics are that they belong to
heliophilous and xerophilous plants.

On the UA and on the fire site of the first year after the fire, 122 common species and
subspecies were recorded. On the UA and on the fire site of the second year after the fire, 57
common species and subspecies were recorded. On the UA and on the fire site of the third year
after the fire, 38 species and subspecies were recorded. Their common characteristic is that they
inhabit open and semi-open habitats. They are mostly heliophytes and xerophytes.

On UA and on the fire site in the eighth, ninth and tenth years after the fire 20 common
species and subspecies were recorded. They differ from the previously described group of plants
in that they inhabit compact communities. Accordingly, these plants are more mesophilic.

One common species was recorded in the fire area in the first and second years after the
fire: Thymus alpestris. Two common species were recorded in the fire area in the first and third
years after the fire: Thymus pracox and Poa alpina. The previous three species are ecologically
similar in that they belong to the heliophilous and xerophilous groups. Four common species

were recorded in the fire area in the second and third years after the fire: Cerastium banaticum,
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Euphrasia illyrica and Hieracium gymnocephalum in the extremely rocky substrate of the very
top of Basarski Kamik and the species Orobanche picridis in the oak forest fire area of the
Gulenovci locality. These species are also heliophytes and xerophytes and inhabit the warm and
southern exposures of open habitats in the fire area.

On UA only 521 species were recorded. These are species that inhabit mountain localities
that are distant from the BA and UA areas in the immediate vicinity of the fire (in the database,
they are designated by the abbreviation WM). The habitats that these species inhabit generally
have high humidity, and they are: mesophilous forests, mesophilous meadows, unburned ruderal
and segetal habitats, ponds and reedbeds. These are mesophilous, hygrophilic and hydrophilic
species.

In the first year after the fire only 14 species were recorded on the fire site. These are the
following species: Ranunculus rumelicus, Morus nigra, Cerastium gracile, Arabis ciliata, Salix
cinerea, Geranium sylvaticum, Thesium bavarum, Asperula aristata, Kanutia magnifica,
Leonurus marrubiastrum, Senecio pancicii, Cirsium acaule and Sonchus oleraceus. These
species occur on the fire site of rocky outcrops and the fire site of beech forest in places where
the beech forest has completely burned down. They are ecologically similar in that they belong
to the helophytes, which are otherwise characteristic of open habitats. They also have high
indicator values for soil nitrogen supply.

Only in the second year after the fire, 6 species were recorded. These are the species:
Malcolmia orsiniana, Arabis allioni, Medicago arabica, Peucedanum aegopodioides,
Marrubium incanum and Orchis pallens. Only in the third year after the fire, 2 species were
recorded: Botrichium lunaria and Bupleurum apiculatum. These species inhabit the fire of rocky
areas, as well as the fire of beech and oak forests that burned completely. They also belong to
heliophilous species.

Only in the fire of the eighth, ninth and tenth years after the fire, 2 species were recorded:
Trifolium angulatum and Festuca gigantea. These species are mesophilic and otherwise
characteristic of forest habitats, and in the beech forest fire site where they were recorded, a
pioneer understory was formed with the dominance of willow (Salix caprea), aspen (Populus
tremula) and black poplar (Populus nigra).

All species that were simultaneously found on UA and BA have in common the fact that

they inhabit mainly open and semi-open habitats. On UA, they inhabit thermophilic meadows
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and rocky areas, hornbeam scrub and thinned forests in the oak belt. They were recorded on the
thermophilic meadows and rocky areas fire site, as well as on the oak forest and hornbeam scrub
fire site and the beech forest fire site where the forests were completely burned. They are
ecologically similar in that they belong to heliophilous and xerophilous species.

In the following text, the percentages of species on UA and on BA by year in relation to
the total number of recorded species are discussed. The highest representation is for species
found only on UA areas (521 species, or 41.19%). This is followed by a group of plants that
were simultaneously recorded on UA and on BA in the first, second and third years after the fire
(230 species, or 18.18%). In UA and in the fire area in the first year after the fire, 122 species
were recorded, or 9.64%. The lowest abundance was observed in species recorded only in BA
areas, as well as in the first and second years after the fire (0.08%), followed by species recorded

simultaneously in the first and third years after the fire (0.16%).

Taxonomic analysis of the flora

On Vidli¢ Mt, 1265 different plant taxa were recorded at the species and subspecies level,
distributed in 55 orders, 93 families and 445 genera. The division of mosses-Bryophyta was not
included in the analysis.

Ferns (Pteridophyta) are represented by a total of 12 species, of which one species is from
the division of Lycopodiophyta (class Selaginellopsida), 3 species from the division of
horsetails-Equisetophyta (class Equisetopsida), one species from the division of Psilotophyta
(class Ophioglossopsida), and 7 species from the division of ferns — Polypodiophyta (class
Polypodiopsida). The seed plants (Spermatophyta) are represented by 1253 species and
subspecies, of which 7 species are gymnosperms (division Pinopyta) from the class Pinopsida
and 1246 species and subspecies of angiosperms (division Magnoliophyta), of which 1017
species and subspecies are from the class Magnoliopsida and 229 species and subspecies are
from the class Liliopsida. The class Magnoliopsida is divided into the following subclasses:
Magnoliidae (48 species and subspecies), Hammamelidae (18 species and subspecies),
Caryophyllidae (74 species and subspecies), Dilenidae (114 species and subspecies), Rosidae
(346 species and subspecies), Asteridae (417 species and subspecies), Alismatidae (1 species),

Liliidae (84 species and subspecies), Commelinidae (142 species and subspecies) and Arecidae
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(2 species). Within the superdivision Pteridophyta, 4 orders and 8 families were distinguished,

and within the superdivision Spermatophyta, 51 orders and 85 families.

Table 2 gives the taxonomic structure of families on UA and BA areas. On the UA of

Vidli¢ Mt, the presence of 441 genera and 1229 taxa out of the total number of recorded taxa at

the species and subspecies level was recorded. On the BA of beech forests, oak forests and open

habitats of thermophilic meadows and rocky areas, 521 species and subspecies were found in

253 genera in the first year after the fire, 507 species and subspecies in 244 genera in the second

year, and 462 taxa in the species and subspecies level in 230 genera in the third year after the

fire. On very small areas that can be safely said to represent beech forest fires in the eighth, ninth

and tenth years after the fire, 96 genera and 145 taxa were recorded at the species and subspecies

level.
Table 2. Taxonomic structure of families on UA and BA areas in the flora of Vidli¢ Mt
Number of genera Number of species
Family UA BA1 BAn BAm BAvim, Total UA BA1 BAn BAn BAvm, Total
IX,X 1 IX,X
1. Acanthaceae 1 - - - 1 1 1 - - - 1 1
2. Aceraceae 1 1 1 1 1 1 5 3 4 4 1 5
3. Adoxaceae 1 - 1 - - 1 1 -1 1 1
4. Alismataceae 1 - - - - 1 1 - - - - 1
5. Amarylidaceae 2 - 1 - - 2 3 1 - - 3
6. Anacardiaceae 1 - - - - 1 1 - - - - 1
7. Apiaceae 33 14 15 14 1 33 62 2 22 17 1 64
2
8. Apocynaceae 1 - 1 1 - 1 2 -1 1 - 2
9. Araceae 1 - - - - 1 1 - - - - 1
10. Araliaceae 1 - - - - 1 1 - - - - 1
11. Aristolochiaceae | 2 - - - - 2 2 - - - - 2
12. Asclepiadaceae 1 1 1 1 - 1 1 1 1 1 - 1
13. Asparagaceae 1 1 1 - - 1 2 1 1 - - 2
14. Aspidiaceae 1 1 - - 1 1 1 1 - - 1 1
15. Aspleniaceae 1 1 1 - - 1 3 1 1 - - 3
16. Asteraceae 53 30 33 29 17 53 142 6 55 51 23 146
2
17. Athyriaceae 1 1 1 1 1 1 1 1 1 1 1 1
18. Berberidaceae 1 - - - - 1 1 - - - - 1
19. Boraginaceae 12 5 8 3 2 12 27 6 10 5 3 27
20. Brassicaceae 27 18 11 8 1 28 64 3 26 16 1 67
1
21. Campanulaceae 3 3 1 2 1 3 20 9 10 8 3 20
22. Cannabaceae 1 - - - - 1 1 - - - - 1
23. Caprifoliaceae 3 2 3 3 1 3 8 3 5 4 2 8
24. Caryophyllaceae | 16 12 11 11 4 16 59 2 20 23 4 61
7
25. Celastraceae 1 1 - 1 - 1 3 2 - 2 - 3
26. Chenopodiaceae | 1 - - - - 1 1 - - - - 1
27. Cistaceae 2 2 2 2 - 2 4 4 4 4 - 4
28. Convolvulaceae 2 2 2 2 - 2 5 4 5 4 - 5
29. Cornaceae 1 1 1 1 - 1 2 2 2 2 - 2
30. Corylaceae 2 2 2 2 1 2 4 2 2 2 1 4
31. Crassulaceae 2 1 2 2 - 2 11 4 7 5 - 11
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32.

33

35

39.
. Gentianaceae
41.
42.
43,
44,

40

45

48

50.

51.
52.
53.

54

62

67.
68.
69.
70.
71.

72.
73.
74.

75.

76.
77.
78.
. Saxifragaceae
80.

79

81

Cupressacaceae

. Cyperaceae
34.

Dioscoreaceae

. Dipsacaceae
36.
37.
38.

Equisetaceae
Euphorbiaceae
Fabaceae

Fagaceae

Geraniaceae
Globulariaceae
Grossulariaceae
Hypericaceae

. Hypolepidaceae
46.
47.

Iridaceae
Juglandaceae

. Juncaceae
49.

Lamiaceae
Liliaceae
Linaceae

Lythraceae
Malvaceae

. Menyanthaceae
55.
56.
57.
58.
59.
60.
61.

Moraceae
Oenotheraceae
Oleaceae
Ophioglossaceae
Orchidaceae
Orobanchaceae
Oxalidaceae

. Paeoniaceae
63.
64.
65.
66.

Papavearceae
Pinaceae
Plantaginaceae
Poaceae

Polygalaceae
Polygonaceae
Polypodiaceae
Primulaceae
Ranunculaceae

Resedaceae
Rhamnaceae
Rosaceae
Rubiaceae
Rutaceae
Salicaceae

Santalaceae

Scrophulariaceae

. Selaginellaceae
82.
83.
84.
85.

Simaroubiaceae
Solanaceae
Staphylleaceae
Thymeleaceae
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86. Tiliaceae

87. Typhaceae

88. Ulmaceae

89. Urticaceae

90. Valerianaceae
91. Verbenaceae
92. Violaceae

93. Zygophyllaceae
Total: 441 253 244 230 96 445 1229
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Legend: UA — unburned area, BA;— bured areas in the first year after the fire, BAy — the second year after the fire,
BA — the third year after the fire, BAvurix x — the eighth, ninth and tenth years after the fire, “-“- absence of species

A total of 524 taxa at the species and subspecies level were found only in UA and not in
fire areas, 691 species and subspecies were found in both UA and BA, and 36 species and
subspecies were found only in fire areas.

An overview of the richest families by the number of genera in UA and BA is given in
Table 3. The largest number of genera is represented in the families Asteraceae (11.91%),

Poaceae (10.11%), Apiaceae (7.42%), Lamiaceae (6.52%), Brassicaceae (6.29%).

Table 3. An overview of the richest families by the number of genera on UA and (BA areas of

Vidli¢ Mt
Number of genera Gender representation (%)
Damuiuja UA BA1r BAn BAm BAvii, Total UA BA: BAn BAm BAvu, Total
IX.X IX,X
Asteraceae 53 30 33 29 17 53 12.02  11.86 13.52  12.61 17.71 11.91
Poaceae 44 26 24 23 11 45 9.98 1028  9.84 10.00 1146  10.11
Apiaceae 33 14 15 14 1 33 7.48 5.53 6.15 6.09 1.04 7.42
Lamiaceae 29 21 21 20 9 29 6.56 8.30 8.61 8.70 9.38 6.52
Brassicaceae 27 18 11 8 1 28 6.12 7.11 4.51 3.48 1.04 6.29
Fabaceae 20 14 14 16 5 20 4.54 5.53 5.74 6.96 5.21 4.49
Rosaceae 18 15 16 16 10 18 4.08 5.93 6.56 6.96 1042 4.04
Caryophyllaceae 16 12 11 11 4 16 3.63 4.74 4.51 4.78 4.17 3.60
Ranunaculaceae 15 7 4 3 2 15 3.40 2.77 1.64 1.30 2.08 3.37
Orchidaceae 14 6 5 8 3 14 3.17 2.37 2.05 3.48 3.13 3.15
Liliaceae 4 7 8 8 2 14 3.17 2.77 3.28 3.48 2.08 3.15
Scrophulariaceae 13 10 7 7 5 13 2.95 3.95 2.87 3.04 5.21 2.92
Boraginaceae 12 5 8 3 2 12 2.72 1.98 3.28 1.30 2.08 2.70
Total: 30 185 172 166 72 310 69.82 6798 7256 7218 7501  69.67
8

Legend: UA —unburned area, BA;— bured areas in the first year after the fire, BAn — the second year after
the fire, BAm — the third year after the fire, BAvm,x x — the eighth, ninth and tenth years after the fire, “-*“- absence
of species

The largest number of species is present in the family Asteraceae (11.54%), followed by

the families Fabaceae (8.93%), Poaceae (7.43%) and Lamiaceae (5.53%) (Table 4).
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Table 4. Overview of the richest families by the number of species in the UA and BA areas of Vidli¢ Mt

Number of species Species representation (%)
Family UA BA1  BAn BAm BAvim, Total UA BA1  BAn BAm BAvi, Total
IX,X IX,X
Asteraceae 142 62 55 51 23 146 11,5 119 108 11,04 1586 11.54
5 0 5
Fabaceae 110 48 50 47 13 113 895 921 986 10.17 897 8.93
Poaceae 89 50 43 40 15 93 732 9.60 848 8.66 1034 743
Lamiaceae 66 38 39 35 10 70 537 729 7.69 7.58 6.90 5.53
Rosaceae 67 32 35 35 13 67 545 6.14 690 7.58 8.97 5.30
Scrophulariaceaec | 66 31 29 25 6 67 537 595 572 514 4.14 5.30
Brassicaceae 64 31 26 16 1 67 521 595 513 3.46 0.69 5.30
Apiaceae 62 22 22 17 1 64 504 422 434 3.68 0.69 5.06
Caryophyllaceae | 59 27 20 23 4 61 480 5.18 394 4098 2.76 4.82
Liliaceae 40 14 15 13 2 40 3.17 269 296 281 1.38 3.08
Cyperaceae 35 6 6 10 3 35 2.85 1.15 1.18 2.16 2.07 2.77
Ranunculaceae 34 13 4 6 2 35 277 250 079 1.30 1.38 2.77
Orchidaceae 32 6 6 10 4 33 2.60 1.15 1.18 2.16 2.76 2.60
Boraginaceae 27 6 10 5 3 27 220 1.15 197 1.05 2.07 2.13
Rubiaceae 20 17 10 11 4 21 1.63 326 197 238 2.76 1.66
Campanulaceae 20 9 10 8 3 20 1.63 173 197 1.73 2.07 1.58
Euphorbiaceae 20 8 6 5 1 20 1.63 154 1.18 1.08 0.69 1.58
Total: 953 420 385 356 105 981 775 80.6 759 7674 7432 77.38
4 1 1

Legend: UA — unburned area, BA;— bured areas in the first year after the fire, BAn — the second
year after the fire, BAnr— the third year after the fire, BAvinx x — the eighth, ninth and tenth years after
the fire, “-“- absence of species

From Table 5 it can be seen that in the entire flora of Vidli¢ Mt, the genus Carex is the
richest in species (31) and makes up 2.45% of the total number of recorded species, or 2.52% of
the total number of species on UA. However, on BA in the first and second years after the fire,
the genus Carex is not among the genera richest in species, but rather the genera: Trifolium with
12 species, or 2.30% and Vicia with 11 species, or 2.11% of the total number of recorded species
in the first year after the fire; Trifolium with 12 species, or 2.37%, and the genera Campanula
and Viola with 10 species each, or 1.97% of the total number of recorded species in the second
year after the fire. The genus Trifolium is the richest with species in the third year after the fire
with 11 species, or 2.38%, and the genus Carex is the second richest with species in relation to

the total number of species in the third year after the fire with 10 species, or 2.16%.

Table 5. Overview of the richest genera by species in the UA and BA) of Vidli¢ Mt

Number of species Species representation (%)
Genus UA BA1  BAun BAm BAviix,x  Total UA BA1 BAn BAm BAvim, Total
IX,X
Carex 31 6 6 10 3 31 252 1.15 1.18 2.16 2.07 2.45
Trifolium 21 12 12 11 6 22 .71 230 237 238 4.14 1.74
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Veronica 19 8 4 4 1 19 1.55 1.54 0.79 0.87 0.70 1.50
Lathyrus 18 5 4 6 3 19 146 096 0.79 130 2.07 1.50
Euphorbia 18 8 5 4 1 18 146 154 099 0.87 0.70 1.42
Vicia 18 11 8 6 2 18 146 2.11 158 1.30 1.40 1.42
Geranium 14 5 8 10 5 16 1.14 096 1.58 2.16 3.45 1.26
Campanula 16 7 10 7 3 16 130 1.34 197 1.52 2.07 1.26
Ranunculus 14 5 1 4 - 15 1.14 096 020 0.87 - 1.19
Viola 14 8 10 10 4 14 1.14 154 197 216 2.76 1.11
Centaurea 14 5 3 2 - 14 1.14 096 0.59 043 - 1.11
Galium 13 9 5 5 4 13 1.06 1.73 099 1.08 2.76 1.03
Silene 13 3 1 3 - 13 1.06 0.58 020 0.70 - 1.03
Allium 13 5 4 3 - 13 1.06 096 0.79 0.70 - 1.03
Festuca 12 9 6 5 3 13 098 1.73 1.18 1.08 2.07 1.03
Crepis 12 6 3 5 5 12 098 1.15 059 1.08 3.45 0.95
Hieracium 11 3 6 6 1 12 090 0.58 1.18 1.30 0.70 0.95
Cerastium 10 5 5 5 1 12 0.81 096 0.99 1.08 0.70 0.95
Rosa 11 5 6 5 1 11 0.90 096 1.18 1.08 0.70 0.87
Chamaecytisus | 11 3 5 4 - 11 090 0.58 099 0.87 - 0.87
Orchis 10 1 1 1 - 11 0.81 0.19 020 0.22 - 0.87
Sedum 10 4 6 4 - 10 0.81 0.77 1.18 0.87 - 0.79
Potentilla 10 4 5 5 1 10 0.81 0.77 099 1.08 0.70 0.79
Arabis 8 8 9 5 - 10 0.65 1.54 178 1.08 - 0.79
Total: 341 145 133 130 44 353 277 278 24.0 2824 30.44 2791
5 6 8

Legend: UA — unburned area, BA;— bured areas in the first year after the fire, BA; — the second year after
the fire, BAm — the third year after the fire, BAvm,x x — the eighth, ninth and tenth years after the fire, “-*“- absence
of species

The number of Balkan endemics in the flora of Serbia is 287 taxa at the species and
subspecies level (Stevanovi¢ et al., 1995). Of this number, 25 endemic species and subspecies
were recorded on Vidli¢ Mt (Table 6), which represents 8.71% of the total number of Balkan
endemics in the flora of Serbia, and in relation to the total number of taxa of the Vidli¢ Mt flora
itis 1.98%.

A total of 23 endemic species and subspecies were recorded on UA areas, 10 species and
subspecies on the fire site in the first year, and 11 species and subspecies each in the second and
third years after the fire, and one species and subspecies on the fire site in the eighth, ninth and
tenth years after the fire. The fire did not destroy the populations of endemic plants, given the
fact that they are endemics, which were recorded only on unburned areas from localities

throughout the mountain range that are distant from the fire (WM).

Table 6. Overview of endemic flora taxa on unburned (UA) and burned (BA) areas of Vidli¢ Mt

UA BA; BAn | BAm | BAvm,
EnjeMuunu takcouu duope XX
Dianthus cruentus Griseb. + + - - R
Silene sendtneri Boiss. + + - - R
Malcolmia orsiniana (Ten.) Ten. subsp. angulifolia (Boiss. & Orph.) +
A. L. Stork - - - R

70




Hypericum rumeliacum Boiss. + + + + -
Acer hyrcanum Fischer & C. A. Meyer + + + + -
Alchemilla bulgarica Rothm. + - - - -
Trifolium dalmaticum Vis. + - - - -
Trifolium velenovskyi Vandas + - - - -
Cytisus procumbens (Waldst. & Kit. ex Willd.) Sprengel + - + + -
Chamaecytisus jankae (Velen.) Rothm. + - + + -
Genista subcapitata Panci¢ + - - - -
Eryngium palmatum Pan€i¢ & Vis. + - - - -
Bupleurum apiculatum Friv. - - - + -
Pastinaca hirsuta Panci¢ + + + + -
Linaria rubioides Vis. & Panci¢ subsp. nissana Niketi¢ & Tomovi¢ + + + + -
Pedicularis heterodonta Panci¢ + - - - -
Orobanche esulae Panci¢ + - - - -
Knautia midzorensis Form. + + - - -
Campanula sparsa Friv. subsp. sphaerothrix (Griseb.) Hayek + + +
Achillea ageratifolia (Sibth. & Sm.) Boiss. + - - - -
Centaurea chrysolepis Vis. + + - - -
Tragopogon pterodes Panci¢ ex Petrovié + - + + -
Crocus tommasinianus Herbert + - - - -
Sesleria argentea (Savi) Savi + - + + -
Festuca panciciana (Hackel) K. Richter + + + + -

Legend: UA — unburned area, BA;— bured areas in the first year after the fire, BAn — the second year after
the fire, BAm — the third year after the fire, BAvm,x x — the eighth, ninth and tenth years after the fire

Ecological analysis of flora — biological spectrum

Differences in living conditions are best reflected in the structure of plants, which show
obvious adaptation to the environment in which they live. An illustration of the living conditions,
especially climatic conditions, that prevail in a particular area is expressed by the percentage of
all plant life forms in the flora of that area, i.e. its biological spectrum (duxmnuh, 1984).

Figure 2A shows the biological spectrum of the entire flora of the Vidli¢ Mt, i.e. the
representation of the basic types of life forms according to Raunkiaer (1934). An analysis of the
representation of individual life forms in the composition of the Vidli¢ Mt flora determined its
hemicryptophytic-therophytic character. It is noted that the hemicryptophyte life form is the most
abundant with 585 taxa at the species and subspecies level, or 45% of the total number of taxa,
which makes up almost half of the Vidli¢ Mt flora. This is followed by the therophyte (T) life
form with 286 species and subspecies, or 23%, followed by the geophyte (G) life form with 188
species and subspecies, or 15%, phanerophyte (P) with 109 species and subspecies, or 9%, and
chamaephyte (Ch) with 95 species and subspecies, or 8% of the total number of taxa at the

species and subspecies level.
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The biological spectrum of the Vidli¢ Mt flora was compared with the biological
spectrum of the flora of Serbia ([uxmmh, 1984), as well as with the biological spectrum of the
Balkan Peninsula as a whole, the Mediterranean and the temperate zone of Europe (Turrill, 1929)
(Table 7). The flora of Vidli¢ Mt, like the flora of Serbia and the flora of the Balkan Peninsula, is
characterized by the highest proportion of hemicryptophytes, which is generally characteristic of
the flora of the largest number of temperate regions.

The biological spectrum of the flora of Vidli¢ Mt (Figure 2B) only on UA is very similar
to the biological spectrum of the entire flora of Vidli¢ Mt and differs only by 2% in the higher
prevalence of hemicryptophytes, by 1% in the lower prevalence of therophytes and
chamaephytes compared to the entire flora of Vidli¢ Mt.

In the biological spectrum of the flora of the Vidli¢ Mt, on the BA in the first year after
the fire (Figure 2C), a higher percentage of therophytes (25%) and a lower percentage of
geophytes (10%) are observed, which is different in comparison to the entire flora of Vidli¢ Mt
and to the flora of UA areas. Therophytes include annual plants adapted to extreme habitat
conditions, for example high or low temperatures or habitats exposed to constant changes in
environmental factors, which are the conditions that were achieved at the fire site. In the first
year after the fire, the therophyte stage appears on forest fires, whose seeds reach the fire sites by
wind, water or animals and find favorable conditions for their development there. In the case of
geophytes, the above-ground parts were burned in the fire, so they were recorded in a smaller
percentage in the first year after the fire than on UA areas.

In the second year after the fire, the percentage of therophytes decreases, and the
proportion of geophytes increases (Figure 2D) compared to the first year after the fire. In the
third year after the fire, the percentage of geophytes increases, but it is still not as high as on UA
areas (Figure 2E).

The figure of the biological spectrum of the Vidli¢ Mt flora from small areas of the fire
site in the eighth, ninth and tenth years after the fire (Figure 2F) shows a significantly higher
proportion of hemicryptophytes, while the proportion of geophytes increased slightly, but did not

reach the percentage representation as on UA.
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Figure 2. Biological spectrum of Vidli¢ Mt flora on UA and BA areas
Legend: Ch-chamephytes, G-geophytes, H-hemicryptophytes, P-phanerophytes, T-therophytes.

Table 7. Comparative presentation of biological spectra of the flora of Vidli¢ Mt, Serbia, the

Balkan Peninsula, the Mediterranean and the temperate zone of Europe (Markovi¢, 2022)

P (%) Ch (%) H (%) G (%) T (%)
Vidli¢ Mt 9 8 45 15 23
Serbia 6.5 9.8 46.8 14 18.5
Balkan Peninsula 7.2 15.2 44 4 9.1 21.2
Mediterranean 12 6 29 11 42
Temperate  zone  of 8.3 4.8 50.5 20.7 15.7
Europe
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CONCLUSION

Based on several years of field research on Vidli¢ Mt in southeastern Serbia, an extensive
herbarium collection has been created, as well as a large amount of floristic information in the
form of a database, which tells about the flora of the mentioned area. Systematic field research
has determined that the entire flora of the Vidli¢ Mt is composed of 1265 taxa at the species and
subspecies level. Its hemicryptophytic-therophytic character has been established. Of the total
number of Balkan endemics in Serbia, the presence of 25 endemic species and subspecies has

been recorded on Vidli¢ Mt.

On UA only 521 taxa were recorded, which represents 41.19% of the total flora. On BA
of beech forests, oak forests and open habitats of thermophilic meadows and rocky areas, 521
taxa were found in the first year after the fire, 470 taxa in the second year, and 466 taxa in the

third year at the species and subspecies level.

Generally speaking, there is a great qualitative similarity between the flora of UA (recent
vegetation) and fire sites, but the quantitative participation of these plants in building
communities is very different. Only a small number of ruderal and weed species appear in the
first and second years after the fire, i.e. in the initial stages of succession, and later they

disappear.

The hemicryptophytic-therophytic character of the flora has been established. In the flora
of the fire site, and especially in the first year after the fire, there is an increase in the number of
therophytes and a decrease in geophytes. The number of heliophilous and thermophilic species
increases compared to UA areas. Additional studies should be carried out on the changes in
communities’ composition. Succession stages can be monitored on the fires of Vidli¢ Mt, which

may indicate a complex process of vegetation renewal.
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Caxerak: Y nero 2000. u 2007. rogune Ha maHuHu Bugnna y jyroucrounoj Cpouju
JIOTILJIO je JIO JiBa ToXKapa, y KojuMa je maropeisio npeko 2.500 ha xpactoBux mryma, muodspaka
rpabuha, TepMOGUIHUX JIMBaja, KaMemapa U OykoBux mryma. [loxapu cy 3HadajHO yTHIATU Ha
POMEHY (PIOPUCTUYKOT CacTaBa M CTPYKType MOMEHYTHX THUIIOBA BEreTaldje, 3ajeJHHNa U
cTaHuImTa BpcTa Ha miaHnnau Bummma. [locne 2007. roguHe caryienaH je yTWIQj mojkapa Ha
¢braopy, npse, Apyre u Tpehe rogrMHe HaKOH MOXKapa, Kao U OCMeE, JIEBETE U JIeCeTe roJINHE MoCcIie
nokapa Ha TNOBpIIMHAMa 3a KOje ce ca CUTypHOIINy MOIJIO KOHCTaTOBaTH Jia MPEICTaBIbajy
OIOKapeHa MecTa HaKOH Moskapa koju ce noroauo 2000 rogune. MctpaxuBame je 00yXBaTHIIO
nepuona 2002. mo 2012. roguHe. Ha HeomokapeHUM MOBpIIMHAMa TUTaHUHE Bupmmu 3abenexeH

je 521 Takcon, mro mpeacraBba 41,19% y omHocy Ha ykynHy ¢uopy. Ha omoxkapeHum
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MOBpIIMHAMa MPBE TOAUHE Mocie moxapa nponalhen je 521 takcon, apyre roguHe 470 TakcoHa,
a Tpehe romune 466 Takcona. Ha omoskapeHMM MOBpIIMHAMA OCME, JIEBETE M JIECETE T'OJIUHE
HAKOH Moxkapa 3abernexeHo je camo 44 OMJbHA TaKCOHA, a pasjior 3a oBaj Opoj 3a0eseKeHUxX
TAaKCOHA je Majia MOBpIIKHA MOXKapa HAaKOH moxapa koju ce goroauo 2000. roaune, ¢ 003upom
nma cy ce moxapu w3 2000. m 2007. roauHe YIJIIaBHOM TpeKianaid. 3a0elexeH je
XEMUKPUTITOQUTCKO-TEPOPUTCKH KapakTep ¢GJope Ha HCTPaXUBAHOM MOapydjy. Y d¢uopu
MOKapuIITa, a HAPOUUTO MpPBE I'OJMHE MOCJE MoXKapa, J1oja3u a0 nosehama Opoja Tepodura u
cmameHa reodura. I[losehaBa ce Opoj xemuopuimHMX W TEPMOPHUIHMX BpCTa y OJHOCY Ha

HEOITOKapeHe MOBPIITUHE.

Kibyuyne peum: Quiopa, moxkapuiute, IiaHMHa Buaind, TakCOHOMCKa aHaiu3a, OMOJIOIIKH

CIIEKTap

YBOA

CBenonu cMO KIIMMATCKUX MPOMEHA y BHJy IJI00ATHOT OTOIJbEH-a IJIaHeTe 3eMJbE U CBE
yemhux cymia Koje AUPEKTHO yTHUy Ha moBehame omacHOCTH o M30Hjama noxkapa. I[loxapu
MOT'Y UIMaTH TParudHe U JATEKOCEKHE MOCIEANIE Ha EKOCHCTEME O IITETa U YHUIITEHa (iiope
W Bereranyje, npeko (ayHe 10 YHHUINTEHA CTAHUINTA OMJBHUX W KUBOTHECKHX BpPCTa, a Ja Ou
Ounm BpaheHH y MOYETHH MOJI0XkKa) MOTPEOHO je /1a MPOTEKHE BEMKUA BPEMEHCKH MEPHO, KOjH
ce Mepu JeleHnjamMa min BekoBuMa. Ce Behu Opoj ekosora cmarpa Jia Mmoskapu IpeacTaBibajy
BEJINKY TPETHY OdyBamy OnoanBepsutera. [locieanie noxapa MaHu(eCTyjy ce€ MHOTO TOJMHA
HakoH mokapa. Hecrajy perke, yrpokeHe U pamHBe OMJbHE M KHUBOTHECKE BPCTE, MEHA]y CE
¢u3MUKa 1 XeMHjCKa CBOjCTBA 3eMJBUIITA, KA0 U MUKPOOUOJIOIIKY CaCTaB, MEHha C€ MUKPOKIMMA
U CMamyjy c€ 3ajuuxe Boje. Y MOKapeHHM IMOJpYYjuMa HacTajy Teuikohe y peryimcamy
OTHIIaba BOJIC, jaBJhajy C€ KIM3HWINTA M pa3IuyuTH oOiuim jake eposuje. lllyme morohene
IIyMCKAM TIOKapuMa, Tj. Mame win Buile omreheHa u ¢u3znoiomku ocinabbeHa cradia,
MOCTajy M3BOp MpeKoMepHOr pacta mreTHuX uHcekata (KosaueBuh, 1982) u Bemukor Opoja
¢uTOnaTOreHnX TJPMBUIIA, KOje M3a3MBajy OMJbHE OOJEeCTH, O]l KOJUX CE€ HEKE KacHHje MOTy

MPOIIUPUTH U Ha 31paBa ctabna (Kapayuh, Mumjamesuh, Munenkosuh, 2006).
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Ha manunu Bupmuy y sero 2000. u 2007. ronuHe Aecuia cy ce JBa Mokapa CIUYHHUX
pazMepa. OHM Cy Yy MOYETKY 3aXBaTWJIU IOJHONPUBPEIHE MOBPIIMHE, JUBAJAE M Nalllibake, a
3aTUM Cy C€ IPOIIMPHUIH U Ha IIIYMCKE KOMIUIEKCE.

AHanu3a BpEeMEHCKHMX TNpuinka TokoM mposieha m nera 2000. roguHe ykasyje Ha
M3y3€THO M HEYOOHM4YajeHO TOTUIO U CyBO paznooske. [Tocmarpana 2000. roguHa Oma je u3y3eTHO
MMOBOJbHA 3a HacTajalkbe W Impeme nmokapa (Margaleti¢, J. & Margaleti¢, M., 2003). Mebhy
OpojauM moxapuma 2000. ToAMHE y HAIIO] ¥ CYCEIHUM 3eMJbaMa JIECHO Ce U TI0XKap Ha TUIAaHUHU
Buanuu.

Y mepuony ox 2003. mo 2007. y Cpbuju je peructpoBaHo je 579 AMBIBUX MOXKapa.
Hajsehu 6poj moxapa (370) 3a6enexen je y mero 2007. (Tabakovi¢-Tosi¢, Markovi¢, Rajkovié,
Veselinovi¢, 2009) ykipyuyjyhu 1 moskap Ha tuiaHuHu Bumny. ¥V nmoskapy je ropena Bereraiyja
nryma, CTeHa, mMOJpaka M JIMBaACKMX Qopmanuja. HakoH moTmyHOr ramema IMoxkapa
KOHCTAaTOBaHO je na je wm3ropeno mpeko 2.500 ha Hucke Bereramuje, mmMmpaxja u IIyma
(MunucrapctBo xuBoTHE cpeaune, 2008). Ha mojenuamM MectiMa je OykoBa 1ryma u3ropena y
MOTIIYHOCTH W JOUUIO je 10 GopMHUpama OrojbeHor cranumTa. Ha mmanman Bumnwd, Tpu
TOAMHE TOCcIIe ToXkapa Koju ce goroano 2007, mpoydaBaH je (IIOPUCTHYKU CACTaB OMOKAPEHUX
cacTojuHa XpacTOBHX ITyma M muoOspaka rpadbuha (Markovi¢ et al. 2015; Mapkosuh, Pakomair,
Jlyauh, 2016; Mapkosuh, Pakoman, Cmussuh, [lamosuh, 2018; Rakonjac, Markovi¢, Nikoli¢,
Luci¢, Ratkni¢, 2018), onoskapeHux CyBHX mamimaka u kamemapa (Mapkosuh u Pakomary, 2017;
Markovi¢ et al., 2018; Rakonjac, Markovi¢, Nikoli¢, Luci¢, 2019; Pakoman u Mapkosuh, 2019),
Kao W omokapeHux OykoBux mmyma (MapkoBuh, Pakomwan, Hukonuh, Jlyunh, Benuh, 2018;
Pakoman, Hukonuh, Mapkosuh, Patkauh, JIyaunh, 2020; Rakonjac, Markovi¢, Nikoli¢, Lucié,
Ratkni¢, 2020).

[Iymcku mokapu CTBapajy yCJIOBE KOjU Cy MOBOJbHHU 3a ojapeheHe OMibHE BpCTe Koje
HUCYy Ousie MPUCYTHE y TOM eKocucTeMy Impe noxkapa. OBe OuJbKe Ccy MO3HAaTe Kao MUOHHUPCKE
owpke. [lmonmpcke Owspbke cy crnemuduyHe, jep c€ CyoudaBajy ca MHOTHM HEMOBOJbHUM
EKOJIOIIKUM (haKTOpHUMa, Kao IITO Cy: BUCOK HHTEH3UTET OCBETJhCHA, BHCOKAa TEMeparypa,
HU3aK cajJpkaj Biare, yBehaHo ucmapaBame Kao U 3HauyajHe M3MEHE y CacTaBy 3€MJbUIITA
(Markovi¢ et al, 2012; MapkoBuh, 2013). IluoHupcke U ayTOXTOHE OHWJBKE TIOCTA]y
KOHKypeHTHe. Heke OubKe Ha MoKapuITy Beoma 0p30 ce mpuiiarolasajy, J0K JIpyre U30CTajy,

a jaBJbajy ce TeK HaKOH (popMHupama yciaoBa KOjU UM OZroBapajy.
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[{nsp oBOT MCTpakuMBama je€ Aa ce, caryenaBambeM ¢uiope, ynopene onoxkapene (I1o) u
Heonoxkapene nopmmHae (HIT) mnanmne Bumnmud. ¥V ckimagy ca 0BUM IHJBEM Yy peaM3alldju
UCTPaXMBama MOCTABJbEH j€ 3aJaTaKk Jla ce M3BpIIEC JeTabHA TEPEHCKAa UCTPaKHWBamba TOKOM
BEreTallioHe CE30HE Yy LWJby CaKyIlbamba XepOapcKor marepujaja M yTBphuBama cacTaBa

BackynapHe ¢iope [To u HII mopmmna, panu nopehema.

MATEPUJAJI 1 METOIE

HctpaxkuBano noapydje

[Mnanmra Bumgmu  npunaga  IEHTPATHO-O0ATKaHCKOM — IUIAHUHCKOM — CHUCTEMY.
HcTpaxkuBaHo mojpydje MIaHWHE MMa MpaBall MpyKamba CeBep03arna-jyroucTOK U MPOTEkKE ce
on peke TemmrTuile Ha 3amaay ca kKoopauHaTama: 43°12°2°° ceBepHe reorpadcke IMIHUPUHE H
22°33°4’ ucroune reorpadcke myXuHeE, 10 TpaHulie ca byrapckom kon cena BikoBuja, unje cy
koopauHate: 43°5°5” ceBepHe reorpadcke mupuHe u 22°55°1°° uctoune reorpadcke ayKUHE
(mo I'punnuy). MctpaxkuBama cy o0aBibeHa y mojacy xpactoBux myma of 300 1j. 400 m mo 1000
u 1100 m u nojacy OykoBux mryma o 1000 u 1100 m no HajBehe HagMOpcKe BUCHHE IJIaHUHE,
koja u3Hocu 1413 m. 'eonomka moasiora je yriaBHOM Kpedmauka. Ha TumanuHM je 3acTymbeHa
pa3BojHa cepHja 3eMJBMINTA Ha KPEUHAKy OJ] CHpo3eMa 10 cMeher Kpeumadkor 3eMJbHUIITA.
HcTtpaxxuBaHo Tmojapydje KapakTepuille YMEpPEHO-KOHTHHEHTaTHAa KIMMa ca [pella3HuM
IpoMeHaMa Ka CyOIJIaHMHCKO] M IUIaHUHCKO] rpeko 600m Hagmopcke BUcCHHE. be3BoAHOCT je
OTIIITa KapaKTEPUCTHUKA, jep aTrMocdepcke Boje MOHUPY Y AyOJbe ciojeBe 300T KapcTHe rpahe
reoJiomike nojasore. [lmannacky BeHar Bunnmnya je mpukaszan Ha 6a3u Tonorpadceke kapre 1 : 50
000 (TK 50) Jluct ,,ITupot 3 (584-3) ca Ilo nokanmureruma (ripBere 60je) u HII nokanurernma

(nnaBe 60je) koju cy oOyxBaheHu QIOpUCTHUKUM HCTpakuBambeM (Mapkosuh, 2013).

Tepencka uctpaxkuBama 1 UACHTH(UKAIN]a TPUKYTIJHEHOT OMJBHOT MaTepujasia

Tepencka uctpaxkuBama ¢uope miannHe Bummu obasibeHa cy y nepuoay 2002-2012.
roguHe oOyxBaTajyhu BereTalMoHy CE€30HY Yy TOKy roguse. JletalbHO HCTpakuBame (iope
00yXBaTUJIO je ToApYyYje Koje MmoipazyMeBa TUIAaHMHCKH BeHall Bunda y jyrouctounoj Cpouju
JYXHO o]l TOKa peke Bucouutie u ceBepHo o1 Toka peke Humase, ncrouno on pexe TemiTuie, a

3amajHo oJ rpanune npema byrapckoj. Pesynrar TepeHCKuX MCTpakuBamba NpecTaBiba OUIbHU
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Marepujaia Koju je xepOapu3oBaH, €TUKETUpPaH W JenoHoBaH y XepOapujymy Jlemaptmana 3a
ouonornjy u exonorujy IlpuponmHo-matematuukor Qaxkynrera YHupep3utera y Humny:
Herbarium Moesiacum (HMN), xao u Xep6apujymy WHcTHTyTa 3a OMOJOTHjy U €KOJOTH]Y
[TpupogHo-maremaTnukor paxkynrera YHuseputera y Kparyjesiy.

Nnentudukanuja cakymybeHOr OWMJBHOT MaTepHjaja H3BpIICHA j€ TpemMa eaulldjama:
Jocugosuh (1970-1986) u HMopnanos (1982-1989), a Homenknatypa ycknahena npema @ropu
Espone (Tutin, 1964-1980, 1993), onnocuo I0PI databases.

A BucoKa cTeHa 1 MoHop 12 Tproa

B Bacapcku KamMuK 2 OynHY Kamuk 13 bacapa

B Basranvua 3 LipHu Bpx 14 Cm-0p. Kp. norse
[ n3Han cena PcoBUM 4 Basrauvua 15 Jar Barbiua

[ Byuje 5 MyneHoBUM 16 Kpynay,

B Bucourm OgopoBuM 6 MojuHum 17 Tenowu

7 Kozapuua 18 Bydje
8 PcoBuu 19 MnaHrHapcky1 Aom
9 Manu epx 20 Bucouka Prxaka

10 Bucora cteHa 21 Masrow

11 Cnasurba 22 BIKOBMJCHM HaMMK
23 CMunoBUM

24, Bucourit 0goposum
25 Bnosuja

26 MNatepuua

27 bacapcri HaMuk
28 Kpajuwre

29 Us3Bop

30 Huwop

31 3aBojcKo Jesepo

1100 m
1000 m
800m
800m
700 m
B00m
500m
400m
300m

23°00° N

5 km

| S| 220

45'E

Cauka 1. Tonorpadcka kapTa HCTpaXHUBAHOT TOAPYYja Ha TUTaHUHKA Buamimy

CBH cakyIlJb€HH TIOJIAllA KOjU C€ OJHOCE Ha (UIopy TUTaHuHE BUImmd mHKOpIopupaHu cy
y 06a3y mojaraka Koja je opranu3oBaHa y codprBepckom nakery Microsoft Office Excel — version
2003. baza momaraka y ceOu caapxu wHPOpMAIMje KoOje ce OIHOce Ha: 1) Mo3unujy u
CHCTEMATCKy MPHUTIAJHOCT CBAKOT €BUICHTUPAHOT TaKCOHA, 2) MPUIAJHOCT OCHOBHO] KUBOTHO]
dbopmu, 3) JokanuTeTy, 4) HAAMOPCKO] BUCUHHM, 5) TUIYy CTAHUINTA, 6) Jeratopa QIOPUCTUIKOT

Hasaza, 7) JIUTepaTypHy pedepeHily U ayTopa JUTepaTypHOT HaBoja, §) AaTyM CaKyIlJbama, 9)
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koJiektopcku 0poj, 10) o3naky Ilo, HIT unu LI y 3aBucHOCTH On Tora na ju je OuJbHA BpCTa
npoHalleHa Ha TOXKApPHUINTY, HEOIOXKAPEHO] TOBPIIMHU y ONM3WHU TOXAPHINTA WA JETy
IUTAHUHE KOJH je YJaJbeH OJ1 MOXKapHIITa U HEOTOKAPEHUX MOBPIINHA, Kao 1 11) na m je BpcTa
npoHal)eHa y (UTOIEHONOIKOM CHHMKY, a YKOJIMKO jecTe uma oaroBapajyhy osnaky. [lomarm
WHKOPITIOPHPAHU Yy OBAaKO OpraHM30BaHy 0a3zy MojaTaka KOpUIINeHHW Cy 3a aHaimm3y dQuope.
CBaku mojeHAYaH XOPU30HTAJIaH 3aMuc y 0aszw MmojaTaka HyMEpHUCaH j€ YHHUKATHUM OpojeM y
LUJBbY JIAKUIET MPEeTpaKUBamba U TPYINCama, Tj pa3BPCTaBamba y OJHOCY HA 33aaTH KPUTEPU]YyM.
baza nopnaraka o ¢uiopu rianune Bumammya cagpxu 11.193 Xxopu30HTaIHHUX 3amuca ca CBUM rope
HaBEJCHUM MOJalma.

[TpunagaocT Takcona oaroapajyhoj xuBotHoj dhopmu oapehena je mo Kojuh, [Tomosuh
u Kapanguh (1997) npema cucremy Raunkiaer (1934), xoju je monymeH on ctpane Miieller-
Dembois, Ellenberg (1974), a 3a Ttakcone Ha HuBoy Cpbuje paspahen on ctpane CreBaHoBHh
(1992). Enpemuuna ¢nopa oapehena je mpema CreBanoBuh, JoBanosuh, Jlakymuh, Hukernh
(1995, 1999).

3a mpeuusHuje HaBolheme JIOKANIWTETa M HAJAMOPCKUX BHCHHA M 3a ojpehuBame
MOBpIIIMHA Ca KOJUX je CaKylJbeH OMJbHU Marepujan kopumrhena je Tomorpadceka kapra 1 : 50

000 (TK 50) Jlucr ,,I[Tupot 3* (584-3) y uznamy BojHoreorpadckor nacturyra u3 1985. ronune.

Ha ocnoBy Tonorpadcke kapte 1 : 50 000 (TK 50) Jlucr ,,I[Tupot 3 (584-3) onpehene cy
MOBPIIMHE CBUX JIOKAINTETA, KOju cy o0yxBaheHu (iopuctrukum uctpaxkuBamuma: HIT u Ilo
JIOKAJIUTETA, YKIbYUyjyhu 1 HeomoxapeHe JOKaTUTETe ca KOJUX je CaKylJbeH OMJbHU MaTepHjall,
a Koju cy ynasbenu o noxxapuiuta (L{IT) (traGena 1).

VYKyIlHa TOBPIIMHA CBUX JOKAIWTETAa Ca KOJUX j€ CaKyIlJbeH OMJbHU MaTepujasl H3HOCH
35,50 km?.

30upHa TOBpPIIMHA CBUX HEOMOXXKAapeHUX JIOKAJIUTETa KOju Ccy oOyxBaheHH
(GIOPUCTHYKUM HCTpAXMBabUMa, KOja C€ OJHOCH Ha HEONO)KapeHe JIOKAJUTETe KOjH Cy Y
HernocpeaHoj 6nu3uau noxxapumra (HIT) kao u Ha mOBpIIMHE KOje Cy yaa/beHe 0]l TOXKapHUILTa U
HeomoxapeHnx mnoBpmmHa oko muX (L) m3Hocm 29,93 km? (tabema 1). ITospmmHa
HEOMOXKAPEHUX JIOKAJIMTETA ca KOJUX j€ CaKyIJbeH OMJbHU MaTepHjall, a KOju Cy yIaJbeHH O]
noxapunra (L{I1) ussocu 26,73 km?. Tlospumna HIT nokanuTera ca KOjuX je CaKylbeH OHJbHU

MaTepujal, a Koju Ccy y HermocpeaHoj O6musunu noxapuinra (HIT) ussocu 3,20 km?. Vkymnua
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noBpimrHa [lo nokanmurera koju cy oOyxBaheHH (IOPUCTUUKHM UCTpaKMBambUMa M3HOCH 5,57

km?.
Tab6ema 1. [loBpriHe HCTpaKMBAHOT TOIPYyYja
OsHaxka
JIOKAJIUTETA HA OsHaka y 6a3u
KapTu Ha3us nokanureTa OaTaKa [Mospiuna [km?]
1 [Tonop 11T 0,61
2 JymHu KaMuk IITT 0,47
3 Lpau Bpx 11T 2,53
4 Basranuia HIT 0,71
5 I'ynenoBIm 11T 1,17
6 MojuHIm IIII 0,25
7 Kozapura IIIT 0,13
8 PcoBn TIIT 0,83
9 Manu Bpx IIIT 1,49
10 Bucoka crena HIT 0,18
11 CnaBuma IITT 0,50
12 I'ppa 11T 0,50
13 Bbacapa IIII 1,49
14 CMmt0BcK0-OI0pOBCKO KPAITKO T0JHE 11T 1,13
15 Har bamuna TIIT 1,11
16 Kpymart 11T 0,75
17 Tenom IITT 7,45
18 Byuje HIIT 1,43
19 IImaHuHApPCKH JOM 1111 0,47
20 Bucouka Pxxana IITT 0,59
21 Masromr TIIT 0,25
22 BikoBujcku KaMHUK IIIT 0,64
23 CMIIOBIIA TIIT 0,80
24 Bucouku Onoposuu HIT 0,55
25 Bikosuja 11T 1,06
26 [TaTepuna IIII 0,65
27 Bacapckmn kaMuk HIT 0,33
28 Kpajumre IIII 0,69
29 H3Bop 11T 0,42
30 Humop TIIT 0,49
31 3aB0jCKO je3epo 11T 0,27
A Bucoxka crena ITo 0,34
b Bacapckmn kaMuk ITo 0,69
B Basranuma ITo 0,83
r W3nan cena PcoBiu ITo 0,28
pi| Byuje ITo 2,58
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fa) Bucoukn OmopoBiu ITo 0,86
Jlerenna: HII — neomoxapena noBpiinna, [1o; — moxapuiire nmpee roguHe nocie moxapa, [lon —
MOKAPHINTE IPyTe TOANHE Tocie moxkapa, [lom — noxapurre tpehe roguHe mocine moxapa, [lovmx x —
TIO’KApHINITE OCME, ACBETE U IECETE TOAMHE ITOCIIE IMoXKapa

TokoMm TepeHcKor ucTpakuBama y nepuony ox 2002. no 2012. ronuHe cakymibeHO je
10.985 y3opaka Omibaka ca TepeHa IUJJAHWHCKOT BEHLUA Bunya ¥ HampaB/beHH CYy
xepOapujyMCKH TIpUMEPIIN, KOJU Cy JCTIOHOBaHM y XepOapujymy JlemapTmana 3a OMOJIOTH]Y U
exonorujy IlpupomHo-maremarnukor (akynrera YHuBep3uteta y Hwumy: Herbarium
Moesiacum Nis (HMN), xao u y xepbapujymy Uncturyra 3a 6nosnorujy u ekonorujy Ilpupoano-

MaTemaTHukor gakynrera YHuBepsurera y Kparyjesiry.

PE3VIJITATU U JUCKYCUJA

VY 6a3u noxaraka nmocroju ykymnHo 11.193 3anuca, mto npeacrasiba 30Up NPUKYIIBEHUX
XepOapcKuX M JIuTepaTypHHUX mozgaraka. Ilo o3HayaBa cBe omo)kapeHe MOBPIIMHE, YKIbYUyjyhu
[OKapuiiTa y 30HM OyKOBHX IlyMa, MOYKapUIITa y 30HM XPAaCTOBUX IIyMa M IOXKApHILITE
OTBOPEHHUX CTaHMINTA OJAHOCHO CYBHX Mallmaka U kamemwapa. HII o3HauaBa cBe HeomoxapeHe
MOBPIIMHE KOj€ Ce Hajla3e y HEMOCPEIHO] OKOJMHH IOXKAPHUILITa OAHOCHO CBHX OIOXKAapEHUX
nospimHa. LI (,,ena niuanuHa*) 03Ha4yaBa 1eJ0 MojApydYje IaHuHe Bummuy, xoje ykibydyje
CBe oOcCTaje MOBpIIMHE, KOjé Cy YyAaJbeHE O] MOXKApUIITa M HEOIMOXXKapEeHUX IOBPIIKHA.
Cakymsseno je 10.985 xepbapckux y3opaka ca TepeHa IUTaHMHCKOT BeHrla Bupmua. Ha ocHOBY
aHanu3e 0a3e mojaTaka Ha 1eaoMm noApydjy mianuHe Bummu (LIT) uma 6.678 3anuca oqHOCHO
nomataka. Opx Ttora je 1.225 pa3nuuuTuX TakcoHa Yy paHry Bpcre u moxaspcre. Ha HII
noBpIIMHama y 6a3u nmojgaraka uma 1.264 3a0enexeHUX MojaTaka, KOju yKJbydyjy NMOHaBJbaba
onpehennx BpcTa 3abenekeHMX Ha wUMa. Ox Tor Opoja je 592 TakcoHa y paHTy BpCTE U
noaBpcTe. YkynHo 3.214 3ammca ca moHaBJbamuMa ce onHoce Ha [lo mokamurere. Ox Tora je
742 paznuuuTa TaKCOHA y paHry BpcTe W mozaBpcTe. Behm Opoj 3ammca xao M pa3lIuUUTHX
TaKCOHAa y paHry BpcTe u nojaspcte Ha Ilo nokanureruma y ognocy Ha HII nokanurete je y Be3u
ca TUM IITO Cy OOMIIaXeHeM TepeHa MHTeH3uBHHU]je oOpahuBanu Ilo ynokamureTn y ogHOCY Ha
HII nokanutere.

Amnanuzom 0a3e nojaraka cakyIlybeHor OMJbHOT MaTepujana y nepuoay ox 2002. no 2012.

roguHe, U auteparypHux nonaraka (Joti¢ et al, 2010, 2011; Joruh, 2011; Joti¢ et al, 2013a,
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2013b; Markovi¢ et al, 2010a, 2010b; Markovi¢ et al, 2013; Mapkosuh, 2013) y ¢iopu Buannya
3abenexeHo je 1.265 takcona y panry Bpcte u moaspcre. Op Tora je 12 BpcTa u3 Hampasmena
Pteridophyta, a 1.253 Bpcte u moaspcre u3 Haapasnena Spermatophyta. @IOPUCTUYKU CacTaB
MPUPOJIHE BEreTallyje U BereTalyje MoXKapuira y KBaJTUTaTUBHOM CMHCIY C€ MaJIO pasJuKyje.

Ha HII noxanmuretuma m Ha Ilo jmokanmuteTuMa mpBe, Apyre, ocMe, JEBETE U JECETe
TOJIMHE TIOCNe ToXKapa 3abenexeHe cy 3 3ajengnuuke Bpcre: Viola odorata, Vicia villosa n
Bromus commutatus. Ha HI1 nokanutetnma u Ha 1o nokanureruma npse, Tpehe, ocme, neBere U
JieceTe TOAMHE Tocye MmoXkapa 3abenexxene cy Takole 3 3ajemHudKe BpcTe u moaBpcete: Stellaria
media, Crepis biennis n Crepis foetida subsp. rhoeadifolia. OBa rpymna 6upaka umMa Me30(UITHI
kapakTep. OHe HacespbaBajy MOKApUINTE OYKOBE ITyMe rje OyKoBa IIyMa HH]E H3ropesa y
MOTIIYHOCTH, KAa0 W IMHOHUPCKY TMpeaurymy ca BpOoMm uBOM (Salix caprea), TpemeTIbUKOM
(Populus tremula) n upuom tononom (Populus nigra).

Ha HII nokanmureruma u Ha Ilo nokamurermma apyre, Tpehe, ocMme, JE€BETE U JeceTe
TOJIMHE TOCJIe ToKapa 3abenexxeHo je 19 3ajemnnukux Bpcra u noaspcta: Cerastium fontanum
subsp. vulgare, Rumex sanguineus, Potentilla reptans, Sorbus aucuparia, Saxifraga rotundifolia,
Epilobium collinum, Geranium pusillum, Pulmonaria officinalis, Myosotis arvensis, Verbascum
glabratum, Ajuga reptans, Stachys sylvatica, Campanula patula subsp. patula, Taraxacum
officinale, Crepis mollis, Gymnadenia conopsea, Cephalanthera damasonium, Carex echinata n
Brachypodium sylvaticum. Ha HII nokanurernma u Ha [lo JokanmuTeTnMaa npBee, ocMe, J1eBETE U
JeceTe TOAMHE TOCle Moxkapa 3a0enekeHo je 7 3ajemHudkux Bpcta: Dryopteris filix-mas,
Clematis vitalba, Cardamine bulbifera, Sambucus nigra, Tanacetum macrophyllum, Festuca
ovina u Elymus panormitanus. Ha HII nokamureruma m Ha Ilo nmokanuTeTuMma apyre, ocme,
JIeBETe U JieceTe TOAMHE MOcIe moxkapa 3abenexeHo je 5 3ajenanukux Bpcra: Corydalis solida,
Scrophularia scopolii, Luzula luzulina v Luzula sylvatica. Ha HII noxanureruma u Ha Ilo
nokanuTeTuMa Tpehe, ocMe, neBeTe M JeceTe ToAWHE IMOCie MoXxapa 3abenexeHo je Takohe 5
3ajeIHUYKUX BpCTa W moaBpcTa: Moenchia mantica, Viola canina subsp. canina, Lathyrus
nissolia, Geranium molle w Hordelymus europaeus. 3ajeqTHUYKa €KOJOLIKA KapaKTEPUCTHKA
OBUX TIpymna Owspaka je Ja uMajy BHUCOKE MHIMKATOPCKE BpEIHOCTHM 3a BiaxHOCT. Ha
HEOMO)KapEeHUM TOBpPIIMHAMA HACTamyjy Me30(riHa cTaHuITa: OyKOBE IIyme, Me30(HIHE
myMme Ha mpenasy um3Mehy XpactoBux u OykoBHX, Me3odwiHe JMBaje W Tpimhak, a Ha

OIO’KapEeHUM MOBpIIMHAMA Cy 3a0elie)kKeHe Ha MOYKapUIITHMAa XpacTOBUX M OYKOBHX IlymMa Ha
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MECTHMa TJ€ Cy XpacToBe M OyKOBE IIyMe IEIMMHUYHO H3ropesie, Kao W y IHOHHPCKO]
MpeAIIyMy ca JoMuHanjoM Bpoe uBe (Salix caprea), Tpenetibuxe (Populus tremula) u tipHe
tonone (Populus nigra), mro cy Me30(WIHMja CTAaHUIITA Y OJHOCY Ha MOXApHUILITAa OTBOPEHHUX
CTAHMIIITA.

Camo Ha mokapuIITy TpBE, npyre, Tpehe, ocMe, neBere U Jecere TOAMHE MOCIIe MoXKapa
3abenexeHa je jenHa 3ajeqHudka Bpcta: Geranium bohemicum. OHa je KapaKTepUCTHYHA CaMO
3a MOXKAPUIIITA U MMa BIUCOKY MHAUKATOPCKY BPEAHOCT 3a IMPUCYCTBO a30Ta Y MOJIO3H.

Ha Ilo nokanuteruma mpBe, apyre u Tpehe roamne mocie moxkapa 3abenexene cy 3
3ajeqHUYKe Bpcte: Scabiosa columbaria, Thymus striatus n Aira elegantissima. OBe BpcTe Cy
3a0eneeHe Ha TOXKAPHINTY KaMemapa. 3ajelHHMYKEe KapaKTePUCTHKE Cy UM Ja Chaaajy y
Xxenno(puiIHe U KcepoduiHe OHIbKe.

Ha HII nokanuternma u Ha [lo jJokanuTeTuMa mpBe TOAMHE MOCIE MoXKapa 3a0eeKeHO
je 122 3ajemnmuke Bpcre u moaspcte. Ha HII moxamuternma m Ha Ilo mokamuteTmma apyre
TOJIMHE TTOCTIE TIoXKapa 3a0esexeHo je 57 3ajenHnukux Bpcra u nmoaspera. Ha HIT nokanmurernma
u Ha [lo nokamuternma Tpehe romuwHe mociie mokapa 3adenexkeHo je 38 BpcTa M MOIBPCTA.
BbuxoBe 3ajenHUYKa KapaKTEpUCTUKA je Ja HaceshaBajy OTBOPEHA M IMOJyOTBOPEHA CTAHHUIITA.
To cy Behunom xenuodure u kcepodure.

Ha HII noxanutermMa m Ha Ilo noxaauteTnmMa OCMe, JIEBETE M JIECETE T'OJHMHE ITOCIIE
noxkapa 3abenexeno je 20 3ajeqHUYKUX BpcTta U moaBpcra. OHE ce pasziuKyjy O MPETXOIHO
oIMcaHe rpyrne Ouspaka 1o TOME IITO HAceJbaBajy CKIOIJbEHE 3ajeJHHIE. Y CKIay C TUM, OBE
Oouspke cy MezoduiiHuje.

Ha moxapumry mpBe W Apyre ToAuHE MOCie Moxapa 3a0eekeHa je jeaHa 3ajeJHuYKa
Bpcta: Thymus alpestris. Ha noxxapumry npse u Tpehe ronuHe mocie moxkapa 3a0eniexeHe cy
nBe 3ajemHWuYKe BpcTe: Thymus pracox M Poa alpina. TlperxomHe Tpu BpPCTE CYy EKOJOIIKH
CIIMYHE TI0 TOME INTO chajaajy y xenuoduiaHe u kcepodunne. Ha moxapumry apyre u tpehe
TOJIMHE TIOCJe ToXKapa 3a0enexxeHne cy 4 3ajemnuuke Bpcre: Cerastium banaticum, Euphrasia
illyrica w Hieracium gymnocephalum Ha TOXapuIITy €KCTPMHO KaMEHUTE MOJAJIOTE CaMOT BpXa
Bacapckor kamuka u Bpcta Orobanche picridis Ha TOXapUIITy XpacTOBE LIYME JIOKAIUTETa
I'ynenoBuu. U oBe Bpcte cy xenmnodure u KcepoPpuTe U HaceJbaBajy TOILIE U Jy)KHE €KCITO3UIIH]E

OTBOPEHMX CTAHMILTA HA MOXKAPUIITY.

&9



Camo na HII nokanutetnma 3abenexena je 521 Bpcra. To cy Bpcre Koje HacesbaBajy
JIOKaJIUTEeTe TUIaHWHE Koju cy ynasbenu on I[lo m HII moBpmmua y HemocpeaHo] OJM3HMHHU
noxkapumra (y 6asu momataka o3HaueHe ckpahenuriom L[I1). Cranumra kKoja HacelbaBajy OBe
BpPCTE YTJIABHOM MMajy BHCOKY XYMHIHOCT, a TO Cy: Me30(HIHE IIyme, Me30(UITHE JTUBAE,
HEOMO)KapeHa pyjAepalHa M CereTajHa cTaHumTa, Oape u Tpmhak. To cy Me3oduiHe,
XUTpoUITHE U XUIPOPUITHE BPCTE.

Camo Ha moXXapuIUTy TpBE TOAMHE IOChe Mokapa 3abenexeno je 14 spcra. To cy
cienehe Bpere: Ranunculus rumelicus, Morus nigra, Cerastium gracile, Arabis ciliata, Salix
cinerea, Geranium sylvaticum, Thesium bavarum, Asperula aristata, Kanutia magnifica,
Leonurus marrubiastrum, Senecio pancicii, Cirsium acaule n Sonchus oleraceus. OBe BpcTe ce
JaBJbajy Ha MOXKAPHUILUTY KaMemapa 1 MoKapurTy OyKoBe IIyMe Ha MecTUMa ryie je OyKkoBa mryma
u3ropesia y MOTIYHOCTH. EKONOMIKY Cy CIMYHE MO TOME IITO CHaaajy y Xxeinoudwure, Koju cy
MHaye KapaKTepUCTUYHU 3a OTBOpeHa cTaHumITa. MMajy u BUCOKe MHIUKATOPCKE BPEIHOCTH 3a
CHa0JIeBEHOCT 3eMJBHILITA A30TOM.

Camo Ha moXkapuIITY Jpyre TOAMHE Mocie moxapa 3adenexxeHo je 6 Bpcra. To cy Bpcre:
Malcolmia orsiniana, Arabis allioni, Medicago arabica, Peucedanum aegopodioides,
Marrubium incanum nu Orchis pallens. Camo Ha mokapuity Tpehe roaumHe Tociie Tokapa
3abenexeHe cy 2 Bpcre: Botrichium lunaria v Bupleurum apiculatum. OBe BpcTe HacesbaBajy
MOKapHIITe KaMmemapa, Kao M TOoXKapuiuTe OyKOBE M XpacTOBE IIyMe KOje Cy H3ropene y
notmyHoctu. Takohe ciafajy y XxearogpuiHe BpeTe.

CaMo Ha TOKapHILUTy OCME, JIEBETE U JleceTe TOJUHE IMOoclie moXapa 3adenexeHe cy 2
Bpcre: Trifolium angulatum w Festuca gigantea. OBe BpcTe Ccy Me3o(pwiHe W WHaYe
KapaKTepUCTUYHE 3a IIyMCKa CTAHHUIINTA, & Ha MOXKAPUINTY OYKOBE IIyMe TIe Cy CBUICHTHPAHE
Jonuio je 1o (GopMupama MUOHHUPCKE MpeAlIyMe ca JOMHHauujoM BpOe uBe (Salix caprea),
tpenetribuke (Populus tremula) v upue Tonone (Populus nigra).

3a cBe BpcTe Koje cy ucroBpemeno nponahene Ha HII u Ilo mokanuTeTnma 3ajenHUYKE
KapaKTepUCTHUKE Cy Jla HaceJbaBajy YIJIaBHOM OTBOpPEHa M MOJyoTBOpeHa crtanumra. Ha HII
JIOKAJIUTETUMa HacesbaBajy TepMOQWIHE JIMBaZe W Kamemape, muOspak rpada u mpopehene
IIyMe y XpacTOBOM Tojacy. 3a0emexeHe cy Ha MOXKApUINTYy TepMODUITHUX JTUBAJa U KaMemapa,

Kao ¥ Ha MOKAPUIITY XPACTOBUX IIIyMa M IMuOJbaka rpaduha u moxkapuiry OyKOBUX IIyMa Te

90



Cy LIyMe M3ropesie y MOTIYHOCTH. EKOIONIKY Cy ClIMYHe M0 TOME HITO CHaAajy y XeTuouiHe u

KcepouitHe BpPCTE.

VY cnenehem TekcTy nmara je mporeHTyallHa 3acTynsbeHOCT Bpcta Ha HII mokanuteTnma u
Ha [lo nmokanuTeTrMa MO TOAMHAMa y OJHOCY Ha yKymaH Opoj 3alenexeHux Bpcta. Hajsehy
3aCTYIJbEHOCT UMajy BpcTe Koje cy mpoHahene camo Ha Hi noaknmurernma (521 BpcTa, 0THOCHO
41,19%). Cnenu rpyna 6uspaka kKoje cy ucroBpemeno 3adenexxene Ha HII nokanureTtnma u Ha
[To noxanuternma npse, Apyre u Tpehe ronuue nocie noxapa (230 Bpcra, onnocHo 18,18%). Ha
HII noxanuternMa u Ha Ilo nokanureTMMa MpBe TOJMHE IMOCJe Mokapa 3adenexene cy 122
BpcTe, omHOCHO 9,64%. Hajmamy 3acTymubeHOCT uMajy BpcTe 3abenexxeHe camo Ha Ilo
JIOKAJIIUTETUMA, Ka0 U UICTOBPEMEHO MpBe U Apyre roauHe nocie noxapa (0,08%), a ciene Bpere

ucToBpeMeHo 3abenexxeHe npse u Tpehe roaune nocine noxapa, (0,16%).

Takconomcka ananmza Qope

Ha nmnannnan Buaymy je 3a6enexeHo 1265 paznuyuTux OMJBHUX TaKCOHA Y PaHTy BPCTE U
noABpcTe, pacrnopehennx y 55 penoBa, 93 damunuje m 445 pomoBa. Y pasMarpame HHjE
YKJbYUEH pa3zieo MaxoBUHa — Bryophyta.

[Manparaune (Pteridophyta) cy mpencraBjbeHe ca yKymHO 12 Bpcra, o dera je jenHa
BpcTa M3 pasjaena mpeuunia — Lycopodiophyta (xnaca Selaginellopsida), 3 Bpcte u3 pasaena
pactaBuha — Equisetophyta (knaca Equisetopsida), jenna Bpcta u3 pazzaena Psilotophyta (knaca
Ophioglossopsida) u 7 Bpcta u3 paznena nanpatu — Polypodiophyta (xnaca Polypodiopsida).
Cemenutie (Spermatophyta) cy npencraBibeHe ca 1253 Bpcte u moaBpcTe, o 4yera je 7 BpcTa
rosocemenunia (pasaeo Pinophyta) w3 «mace Pinopsida w 1246 Bpcta W TNOABpPCTa
CKpuBeHOceMeHuIa (pasneo Magnoliophyta), on yera je 1017 Bpcrta W moaBpcTa M3 Kiace
Magnoliopsida n 229 Bpcta m moaspcta u3 knace Liliopsida. Knaca Magnoliopsida je
pa3Bpcrana Ha cienehe moakiace: Magnoliidae (48 Bpcra u moaspcera), Hammamelidae (18
Bpcta u nonspcra), Caryophyllidae (74 Bpcre u nmoaspcete), Dilenidae (114 Bpcra u monspcra),
Rosidae (346 Bpcra m moaBpcra), Asteridae (417 Bpcta m moaBpcra), Alismatidae (1 BpcTa),
Liliidae (84 Bpcte u moaspcte), Commelinidae (142 Bpcte u moaspcte) u Arecidae (2 Bpcte). Y
OKBHpY Haapasnena Pteridophyta n3nBojeno je 4 pena u 8 damwinja, a y OKBUpY Hazpasjaesia

Spermatophyta 51 pen u 85 pammnuja.
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VY Tabenu 2 je mara TakcoHOMcKa cTpykTypa damunuja Ha HIT u Ilo nokanurernma. Ha
HIT nokanurernma Bugnnda koHcTaToBaHo je mpucyctBo 441 pona u 1229 TakcoHa 0J yKYITHOT
Opoja 3abenexeHNX TakCOHa y paHry Bpcte U nmojaspcre. Ha Ilo mokanurternma OyKoBUX IIyma,
XpacTOBUX IIyMa M OTBOPEHMX CTAaHHILITA TEPMO(PHIHHX JIMBaJa M KaMemapa MpBE TOJUHE
mocie moxkapa nponahena je 521 Bpcta m moaBpcTa Koje ¢y pacnopehene y 253 ponma, apyre
ronunae 507 BpcTa U MOABpPCTA KOje cy pacnopehene y 244 pona, a Tpehe roguHe mocie moxapa
462 TakcoHa y paHry BpPCT€ W MOABpCTE Koju ¢y pacnopehenu y 230 pogosa. Ha Beoma manum
MOBpIIIMHAMa 3a Koje ce ca curypHourhy Moske pehu Ja nmpecTaBibajy moxxapHiTa OyKoBe Iryme
ocMe, JICBETE M JeCeTe TOJIMHE ToCIe ToKapa 3abenexeHo je 96 pogosa u 145 TakcoHa y paHry

BPCTE U MOJIBPCTE.

Tabena 2. TakconoMmcka cTpykTypa pamunuja Ha Heonoxxkapenum (HIT) u onmoxxapenum (I1o)
noBpiinHama y ¢uopu Bumnnga

Bpoj ponosa Bpoj Bpcra
dammimja HIT TIlor Ilon ITom ITovinixx Csera HIT Tlor Tlon ITom ITovirixx Caera
1. Acanthaceae 1 - - - 1 1 1 - - - 1 1
2. Aceraceae 1 1 1 1 1 1 5 3 4 4 1 5
3. Adoxaceae 1 - 1 - - 1 1 - 1 - 1 1
4. Alismataceae 1 - - - - 1 1 - - - - 1
5. Amarylidaceae 2 - 1 - - 2 3 1 - - 3
6. Anacardiaceae 1 - - - - 1 1 - - - - 1
7. Apiaceae 33 14 15 14 1 33 62 22 22 17 1 64
8. Apocynaceae 1 - 1 - 1 2 - 1 - 2
9. Araceae 1 - - - - 1 1 - - - - 1
10. Araliaceae 1 - - - - 1 1 - - - - 1
11. Aristolochiaceae | 2 - - - - 2 2 - - - - 2
12. Asclepiadaceae 1 1 1 1 - 1 1 1 1 1 - 1
13. Asparagaceae 1 1 1 - 1 2 1 1 - - 2
14. Aspidiaceae 1 1 - - 1 1 1 1 - - 1 1
15. Aspleniaceae 1 1 1 - - 1 3 1 1 - - 3
16. Asteraceae 53 30 33 29 17 53 142 62 55 51 23 146
17. Athyriaceae 1 1 1 1 1 1 1 1 1 1 1 1
18. Berberidaceae 1 - - - 1 1 - - - 1
19. Boraginaceae 12 5 3 2 12 27 6 10 5 3 27
20. Brassicaceae 27 18 11 8 1 28 64 31 26 16 1 67
21. Campanulaceae 3 3 2 1 3 20 9 10 8 3 20
22. Cannabaceae 1 - - - - 1 1 - - - - 1
23. Caprifoliaceae 3 2 3 1 3 8 3 5 4 2 8
24. Caryophyllaceae | 16 12 11 11 4 16 59 27 20 23 4 61
25. Celastraceae 1 1 - 1 - 1 3 2 - 2 - 3
26. Chenopodiaceae | 1 - - - - 1 1 - - - - 1
27. Cistaceae 2 2 2 2 - 2 4 4 4 4 - 4
28. Convolvulaceae 2 2 2 2 - 2 5 4 5 4 - 5
29. Cornaceae 1 1 1 1 - 1 2 2 2 2 - 2
30. Corylaceae 2 2 2 2 1 2 4 2 2 2 1 4
31. Crassulaceae 2 1 2 2 - 2 11 4 7 5 - 11
32. Cupressacaceae 1 - - - - 1 2 - - - - 2
33. Cyperaceae 4 1 1 1 1 4 35 6 6 10 3 35
34. Dioscoreaceae 1 1 - - - 1 1 1 - - - 1
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35.

36

44

52

54

60

65

68

81

84

Dipsacaceae

. Equisetaceae
37.
38.
39.
40.
41.
42.
43.

Euphorbiaceae
Fabaceae
Fagaceae
Gentianaceae
Geraniaceae
Globulariaceae
Grossulariaceae

. Hypericaceae
45.
46.
47.
48.
49.
50.
51.

Hypolepidaceae
Iridaceae
Juglandaceae
Juncaceae
Lamiaceae
Liliaceae
Linaceae

. Lythraceae
53.

Malvaceae

. Menyanthaceae
55.
56.
57.
58.
59.
. Orobanchaceae
61.
62.
63.
64.
. Plantaginaceae
66.
67.
. Polygonaceae
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Moraceae
Oenotheraceae
Oleaceae
Ophioglossaceae
Orchidaceae

Oxalidaceae
Paeoniaceae
Papavearceae
Pinaceae

Poaceae
Polygalaceae

Polypodiaceae
Primulaceae
Ranunculaceae
Resedaceae
Rhamnaceae
Rosaceae
Rubiaceae
Rutaceae
Salicaceae
Santalaceae
Saxifragaceae
Scrophulariaceae

. Selaginellaceae
82.
83.

Simaroubiaceae
Solanaceae

. Staphylleaceae
85.
86.
87.
88.
89.
90.
91.
92.
93.

Thymeleaceae
Tiliaceae
Typhaceae
Ulmaceae
Urticaceae
Valerianaceae
Verbenaceae
Violaceae
Zygophyllaceae
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Jlerenna: HIT — HeonoxapeHa noBpuuHa, [1o;— moxxkapuinte npee roAWHE Mocie moxapa, [lon— apyre roauxae
nocye moxkapa, [lom — Tpehe roaune mocne moxapa, oy x x — 0cMe, AeBeTe U AeceTe TOAMHE TOCIe oxapa, “-“-
OJICYCTBO BpCTE

VYkynHo 524 TakcoHa y paHTy BpcTe W moaBpcTe mpoHaheno je camo Ha HII
JIOKaJIUTETUMA, a HUje npoHaleno Ha [lo nokanuterrma, 691 BpcTa 1 moaBpcTa je mpoHalheHa Ha
HIT u na ITo nokanurernma, a 36 Bpcta 1 noaspera je nponaheno camo Ha Ilo nokanureruma.

[Ipernen najoboratujux pamuirja no 6pojy pogosa Ha HII u [lo nokanureruma gar je y
tabenu 3. Hajsehu Opoj pomosa 3actymibeH je y ¢damunujama Asteraceae (11,91%), Poaceae

(10,11%), Apiaceae (7,42%), Lamiaceae (6,52%), Brassicaceae (6,29%).

Tab6emna 3. IIpernen HajooraTujux pammmja mo 6pojy pomosa Ha HIT u 1o moBpmmHama Bummmaa

Bpoj pomosa 3acrymseHoct ponosa (%)
Damuiuja HIT  ITor IIon IHom Iovm, Cgera | HII [or [on Iom ITovi, Csera
1X,X IX,X
Asteraceae 53 30 33 29 17 53 12,02 11,86 13,52 12,61 17,71 11,91
Poaceae 44 26 24 23 11 45 9,98 10,28 9,84 10,00 11,46 10,11
Apiaceae 33 14 15 14 1 33 7,48 5,53 6,15 6,09 1,04 7,42
Lamiaceae 29 21 21 20 9 29 6,56 8,30 8,61 8,70 9,38 6,52
Brassicaceae 27 18 11 8 1 28 6,12 7,11 4,51 3,48 1,04 6,29
Fabaceae 20 14 14 16 5 20 4,54 5,53 5,74 6,96 5,21 4,49
Rosaceae 18 15 16 16 10 18 4,08 5,93 6,56 6,96 10,42 4,04
Caryophyllaceae 16 12 11 11 4 16 3,63 4,74 4,51 4,78 4,17 3,60
Ranunaculaceae 15 7 4 3 2 15 3,40 2,77 1,64 1,30 2,08 3,37
Orchidaceae 14 6 5 8 3 14 3,17 2,37 2,05 3,48 3,13 3,15
Liliaceae 14 7 8 8 2 14 3,17 2,77 3,28 3,48 2,08 3,15
Scrophulariaceae 13 10 7 7 5 13 2,95 3,95 2,87 3,04 5,21 2,92
Boraginaceae 12 5 8 3 2 12 2,72 1,98 3,28 1,30 2,08 2,70
Csera: 308 185 172 166 72 310 69,82 6798 7256 72,18 75,01 69,67

Jlerenpa: HII — HeonoxapeHna nospiunHa, [1oj— noxapwuiire npee roauHe nocie noxapa, [lon — apyre
roauHe nocne noxapa, I[loy — Tpehe roanne nocne noxapa, Iovix, x — ocMe, JeBeTe U feceTe TOANHE TOoCIe
mokapa

Hajsehu Opoj Bpcta mpucyrtan je y damunuju Asteraceae (11,54%), a 3atum cnexe

damunmje Fabaceae (8,93%), Poaceae (7,43%) u Lamiaceae (5,53%) (tabena 4).

TaGena 4. IIpernex najoéoratujux damunuja no 6pojy Bpcra Ha HII u [To noBpmmaama Bugnnya

bpoj BpcTa 3actymssenoct BpeTa (%)
Damuiuja HIT [or IMon Ilom Hovm, Cgera | HII [or [on Iom ITovi, Csera
IX,X IX,X
Asteraceae 142 62 55 51 23 146 11,55 11,90 10,85 11,04 15,86 11,54
Fabaceae 110 48 50 47 13 113 8,95 9,21 9,86 10,17 8,97 8,93
Poaceae 89 50 43 40 15 93 7,32 9,60 8,48 8,66 10,34 7,43

94




Lamiaceae 66 38 39 35 10 70 5,37 7,29 7,69 7,58 6,90 5,53
Rosaceae 67 32 35 35 13 67 5,45 6,14 6,90 7,58 8,97 5,30
Scrophulariaceaec | 66 31 29 25 6 67 5,37 5,95 5,72 5,14 4,14 5,30
Brassicaceae 64 31 26 16 1 67 5,21 5,95 5,13 3,46 0,69 5,30
Apiaceae 62 22 22 17 1 64 5,04 4,22 4,34 3,68 0,69 5,06
Caryophyllaceae 59 27 20 23 4 61 4,80 5,18 3,94 4,98 2,76 4,82
Liliaceae 40 14 15 13 2 40 3,17 2,69 2,96 2,81 1,38 3,08
Cyperaceae 35 6 6 10 3 35 2,85 1,15 1,18 2,16 2,07 2,77
Ranunculaceae 34 13 4 6 2 35 2,77 2,50 0,79 1,30 1,38 2,77
Orchidaceae 32 6 6 10 4 33 2,60 1,15 1,18 2,16 2,76 2,60
Boraginaceae 27 6 10 5 3 27 2,20 1,15 1,97 1,05 2,07 2,13
Rubiaceae 20 17 10 11 4 21 1,63 3,26 1,97 2,38 2,76 1,66
Campanulaceae 20 9 10 8 3 20 1,63 1,73 1,97 1,73 2,07 1,58
Euphorbiaceae 20 8 6 5 1 20 1,63 1,54 1,18 1,08 0,69 1,58
Csera: 953 420 385 356 105 981 77,54 80,61 7591 76,74 74,32 77,38

Jlerenna: HII — HeonoxapeHa nospuuHa, I1oj— noxxapuiire npee roauHe nocie noxapa, oy — apyre rogune
nocue nosxapa, Iloy — Tpehe roaune nocne noxapa, Iovix, x — 0cMe, IeBeTe U JeceTe ToJUHE T10CiIe oXKapa

W3 Tabene 5 ce 3amaxa na je y uenokymnHoj ¢uopu Bummmua pon Carex HajOoraTuju

Bpctama (31) u unnu ra 2,45% BpcTa o1 yKymHor O6poja 3abenexeHnx BpcTa, OAHOCHO 2,52% on

ykymHor Opoja Bpcta Ha HII mokamuternma. Mehytum, Ha [lo jgokanuTeTMMa mpBE W Apyre

roauHe mnocie noxapa poxn Carex He craaa y pojose HajOoraTuje Bpcrama, Beh cy TO poaoBH:

Trifolium ca 12 Bpcta, omnocuo 2,30% u Vicia ca 11 Bpcra, ogaocHo 2,11% ox ykymHOT 6poja

3a0enekeHuX BpPCTa IMpBe FOJUHE Iocie noxapa; poa ITrifolium ca 12 Bpcta, onnocHo 2,37%, a

ponoBu Campanula n Viola ca mo 10 Bpcrta, ogHocHo 1,97% ox ykymnHor Opoja 3abenexeHux

BpCTa Apyre roauHe nocie moxapa. Pox Trifolium je ca 11 Bpcra, omHOocHO 2,38% HajOoraTHju

BpcTama Tpehe roaune mocie noxapa, a poa Carex ca 10 Bpcta, onHocHo 2,16% je npyru mo

3aCTYIJBEHOCTH Opoja BpcTa y OJJHOCY Ha yKyIaH Opoj Bpcta Tpehe roaune mocie moxapa.

TaGena 5. IIpernex najoorarujux pomosa o 0pojy Bpcta Ha HIT u [1o noBpmmaama Bugnnya

95

Bpoj Bpcra 3actymseHocT Bpera (%)
Pox HIT Iox ITon TITom MHovurixx  Csera | HII Ilox Tlon IMom Tloviixx  Csera
Carex 31 6 6 10 3 31 2,52 LIS 1,18 2,16 2,07 2,45
Trifolium 21 12 12 11 6 22 1,71 2,30 2,37 238 4,14 1,74
Veronica 19 8 4 4 1 19 L,ss 1,54 0,79 0,87 0,70 1,50
Lathyrus 18 5 4 6 3 19 1,46 096 0,79 130 2,07 1,50
Euphorbia 18 8 5 4 1 18 1,46 1,54 099 087 0,70 1,42
Vicia 18 11 8 6 2 18 1,46 2,11 1,58 1,30 1,40 1,42
Geranium 14 5 8 10 5 16 1,14 09 1,58 2,16 345 1,26
Campanula 16 7 10 7 3 16 1,30 1,34 197 1,52 2,07 1,26
Ranunculus 14 5 1 4 - 15 1,14 09 020 0,87 - 1,19
Viola 14 8 10 10 4 14 1,14 1,54 197 2,16 2,76 1,11
Centaurea 14 5 3 2 14 1,14 096 05 043 - 1,11
Galium 13 9 5 5 4 13 1,06 1,73 0,99 1,08 2,76 1,03
Silene 13 3 1 3 - 13 1,06 0,58 0,20 0,70 - 1,03
Allium 13 5 4 3 - 13 1,06 09 0,79 0,70 - 1,03
Festuca 12 9 6 5 3 13 098 1,73 1,18 1,08 2,07 1,03
Crepis 12 6 3 5 5 12 098 1,15 0,59 1,08 345 0,95
Hieracium 11 3 6 6 1 12 0,90 0,58 1,18 1,30 0,70 0,95




Cerastium 0 5 5 5 1 12 081 0,9 099 1,08 0,70 0,95
Rosa 1 s 6 5 1 11 090 0,9 1,18 1,08 0,70 0,87
Chamaecytisus | 11 3 5 4 . 11 090 058 0,99 0,87 - 0,87
Orchis 10 1 1 1 - 11 081 0,19 020 022 - 0,87
Sedum 10 4 6 4 - 10 081 0,77 1,18 087 - 0,79
Potentilla 10 4 5 5 1 10 081 0,77 0,99 1,08 0,70 0,79
Arabis 8 8 9 5 - 10 065 1,54 178 1,08 - 0,79
Caera: 341 145 133 130 44 353 27,7 278 240 282 30,44 27,91
5 6 8 4

Jlerenna: HII — HeonosxapeHa noBpiuHa, [1o;— noxkapuiite npee roguHe nocie noxapa, [lon—
JIpyre roauHe mocie moxapa, [lom— tpehe romuue mocie noxapa, Ilovix x — 0cMe, IeBeTe U AeceTe
TOJUHE Mociie ToXkapa, “-“- 0ICycTBO poja

Bpoj Gankanckux enmemura y (mopu CpOuje uzHocu 287 TakcoHa y paHry BpCTEe U
noaspcte (CreBanoBuh u cap., 1995). Ox Tor Opoja Ha TuTaHWHM BuAIWY KOHCTaTOBAaHO je
MPHUCYCTBO 25 €HJAEMUYHUX BpPCTa U MoABpcTa (Tabena 6), mro npencrasiba 8,71% on ykynHor
Opoja Oankanckux engemurta y (umopu CpOuje, a y ogHOCY Ha yKymaH Opoj TakcoHa ¢iope
Bunnya nznocu 1,98%.

VYkynHo 23 eHmeMuuyHe BpcTe M moaBpcTe 3abenexxene cy Ha HII nokamurermma, 10
BpcTa u noaBpcta Ha [lo mokamuTeTnMa npBe roauHe, a mo 11 Bpcra u nmoaBpcTa Apyre u tpehe
TOZIMHE IOCTIe TIoXkKapa M jeHa BPCTa U MOJBPCTa HA MOXKAPUIITY OCME, JIEBETE U JIECETe TOIUHE
nocie noxkapa. [lokapom HHCY YHHUIITEHE MOIyJaluje eHASEMUYHUX OuJbaka, ¢ 003UpoM Ha
YHbCHUITY J1a Cy CHIEMHTH, KOje Cy 3a0ele)KeHH caMO Ha HEOMO)KapeHWM MOBpIIMHAMA ca

JIOKAJIUTETA TOIpyYja 1efie TUTAaHUHE KOju Cy yaasbeHu o noxapwuira (L{I1).

Tab6emna 6. IIpernen eanemuanux TakcoHa ¢uiope Ha HII u [To moBpmmHama Bumpmaa

EH,Z[QMI/I‘-IHI/I TaKCOHH q)nope HII H01 HOU HO[[[ HOVm IX.X
Dianthus cruentus Griseb. + + - - -

Silene sendtneri Boiss. + - - -
Malcolmia orsiniana (Ten.) Ten. subsp. angulifolia (Boiss. & +
Orph.) A. L. Stork

Hypericum rumeliacum Boiss.

Acer hyrcanum Fischer & C. A. Meyer

Alchemilla bulgarica Rothm.

Trifolium dalmaticum Vis.

Trifolium velenovskyi Vandas

Cytisus procumbens (Waldst. & Kit. ex Willd.) Sprengel
Chamaecytisus jankae (Velen.) Rothm.

Genista subcapitata Pancié

Eryngium palmatum Panci¢ & Vis.

Bupleurum apiculatum Friv.

Pastinaca hirsuta Panci¢

Linaria rubioides Vis. & Panci¢ subsp. nissana Niketi¢ & Tomovié
Pedicularis heterodonta Panci¢

+

+

+ |+
+ |+

]
1
1

+ |+
+ |+
+ |+ |+

+ |+ |+
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Orobanche esulae Panci¢

Knautia midzorensis Form.

Campanula sparsa Friv. subsp. sphaerothrix (Griseb.) Hayek

Achillea ageratifolia (Sibth. & Sm.) Boiss.

Centaurea chrysolepis Vis.

Tragopogon pterodes PanCi¢ ex Petrovi¢

Crocus tommasinianus Herbert

Sesleria argentea (Savi) Savi - + + -

Festuca panciciana (Hackel) K. Richter + + + + -
Jlerenna: HII — HeonosxxapeHa nospunna, Iloj— npse rogune nocne noxapa, [lon— apyre ronune mociue

noxapa, [lom— Tpehe ronune nociue noxapa, [loviix,x — 0cMe, IeBeTe U JieceTe roJMHE Mocie IoXxapa

FlH |||+ ]+

Exonomika ananmsa ¢aope — OMOIOMIKH CIIEKTap

Paznuke y XWUBOTHUM ycloBHMMa Haj0oJhe ce oapakaBajy Ha rpaljy Ousbaka, Koje
MOKa3yjy OUYUIJIeHY MPHIAroheHOCT OKOJIMHU y KO0joj KuBe. MmycTpalujy >KHBOTHUX YCIIOBa,
NoceOHO KJIIMMATCKUX TMpHINKA, KOje BIanajy y jenHoj oxapeheHoj oOmacté u3paxkaBa
MPOIICHTYAJTHO HM3paXeHO ydemhe CBUX JKUBOTHHX (opmu Owsbaka y ¢uopu Te o0nacTw,
OJIHOCHO HeH Omonomku cnektap (Juxmuh, 1984).

Ha cnmunum 2A je npukasaH OMOJOMIKH CHEKTap IENoKynHe ¢iiope mianuHe Bumy,
OJHOCHO 3aCTyIJbEHOCT OCHOBHMX THIIOBa >XMBOTHUX (opmu mpema: Raunkiaer (1934).
AHaM30M 3aCTYIIJbEHOCTH TOJeIUHUX KUBOTHUX (hopMmH y cacTaBy (uiope Buannua yTBphen je
BECH XEMHUKPUNTOPUTCKO-TEPOOUTCKH KapakTep. 3amaxa ce Ja je JKuBOTHa ¢dopma
XEeMUKPUNTOPUTA HAj3aCTyIJbeHH]ja ca 585 TaKCOHA y paHTy BPCTE M MOJIBPCTE, OAHOCHO 45% ox
YKyIHOT Opoja TakCOHa, IITO YWHU CKOPO MOJOBUHY ¢uiope Bummmua. 3aTuM cienu >KUBOTHA
dopma tepoduta (T) ca 286 BpcTa u moaspcra, 0AHOCHO 23%, a MOTOM C€ CMEY]y KMBOTHA
¢dopma reoduta (G) ca 188 Bpcra u nmoaspcra, ogHocHO 15%, dhanepodura (P) ca 109 Bpcra u
noJBpcTa, oHOCHO 9% u xameduta (Ch) ca 95 Bpcra u moaBpcTa, Tj. 8% y OAHOCY Ha yKyHaH
Opoj TaKCOHA y paHTy BPCTE U MOJBPCTE.

buonomku cnekrap ¢nope Bummmua ynopehen je ca OuosomkuM crekTpom ¢diope
Cp6uje (Jduxmmh, 1984), kao u ca OGHMOJOMIKUM CHEKTpOM ballkaHCKOT MOJyOCTpBa y IICJIUHH,
Menutapana u ymepesor nojaca Espone (Turrill, 1929) (Tabena 7). ®nopa Buanuua ce kao u
¢dnopa Cpbuje u nopa bankanckor momyocTpsa oJUIMKyjy Hajsehum ynenom xemukpuntodura,
IITO je TeHEePATHO KapakTepucTtuka ope Hajpeher Opoja pernoHa yMepeHor mojaca.

buonomku cnekrap diope mmannHe Bugmna (cnuka 2B) camo na HIT nokanureTnma je

BEOMa CIIMYaH OMOJIOIIKOM CHEKTpY LeNoKynHe ¢uiope Buannua u pasnukyje ce camo 3a 2% y
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Behoj 3acTymibeHocTH Xemukpuntodura, 3a mo 1% y Mamo0] 3aCTyIUbEHOCTH Tepodura u
xame(uTa y 0JJHOCY Ha LIeToKynHY ¢uiopy Bummya.

VY OuonomkoMm cnekTpy ¢uiope rmanuHe Buanuu Ha Ilo nmokamuTeTnMa mpBe TOJUHE
nocine noxapa (ciuka 2C) 3anaxa ce npoueHTyanHo Behu yaeo tepodura (25%), a Mawu yaeo
reopura (10%), mWITO je pa3IUYUTO y ONHOCY Ha LenoKynHy ¢uopy Bummnua u Ha daopy HII
nokanuteTa. Tepodurama npumnanajy jeIHOTOIUIIHE OMJbKE Mpuiiarol)eHe Ha eKCTPEMHE YCIIOBE
CTaHMINTA, HAa TPUMEP BUCOKE WJIM HHUCKE TeMIlepaType WIM CTAaHHUIITA KOja Cy H3II0KEHa
CTAJIHUM TIpOMEHaMa €KOJOMIKUX (pakTopa, a TO Cy YCIOBH KOjU Cy OCTBAPEHH HA TIOKAPHIITY.
[IpBe roamHe mocie moXkapa Ha IIYMCKHM TOKapUINTHMA jaBJba C€ CTaaujyM TepodwuTa, duje
ceMe JIocreBa BETpOM, BOJIOM MM KUBOTHH-aMa Ha IMOXKapHUINTa W KOje Ty Haja3e MOBOJbHE
yCIIoBe 3a CcBOj pa3Boj. Kox reodura cy HaA3eMHU JIEIOBU M3TOPENU Yy MOXapy, Ia Cy OHE MPBE
TOJIMHE MOCIIE MoXKapa 3abenekeHe y MameM MpolieHTy Hero Ha HIT nmokanurernma.

Jlpyre roauHe mocie Moxkapa MNpPOLEHTYalHH YAE€o TepopuTa ce cMamyje, a yJleo
reoduta ce moBehaBa (ciuka 2D) y omgHOCY Ha MpBY TOIMHY MOcie mokapa. Tpehe roawne
mocje mokapa NMpOLEHTyalHu yzaeo reopura ce moehaBa, anu jom yBek Huje kao Ha HII
nokanureruma (ciuka 2E).

Ha rpadukony Owuonomkor cmnektpa ¢iope Bumnnua ca mamux mnopmmna [lo
JIOKaJUTETa OCME, JCBETE W JIeceTe ToJuHe mocie noxapa (ciauka 2F) 3amaxa ce 3HaTHO Behu
yAe0 XeMUKpUNTO(huUTa, T0K ce yaeo reodgura Mano nosehao, anu HUje JOCTUTAO MPOILICHTYAITHY

3acTynibeHocT kao Ha HII nmokanurernma.
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Ch
T 80,6 T ?0/:3
23% 22% G
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P P
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P
P 10%
9%
H
C 47% D 50%
Ch Ch
T A T
4% G
19% g 10% 16% . 13%
P
10%

H

E 50%

F

H
58%

Cruka 3. buonomku cnekrap ¢iope ruiannae Bunnmy va 1o u HIT nokanuretnma
Jlerenna: Ch-xamedure, G-reopute, H-xemukpunropute, P-panepodure, T-repodure.

Tabena 7. Ynopeanu npuka3 OHOJIOMKKX criekTapa (iope Bumnuua, CpOuje, bankaHckor moayocTpsa,

Menutepana u ymepenor nojaca Espomne (Markovi¢, 2022)

P (%) Ch (%) H (%) G (%) T (%)
Bummng 9 8 45 15 23
Cpbuja 6,5 9,8 46,8 14 18,5
bankancko noayocTpBo 7,2 15,2 44 4 9,1 21,2
Menurepan 12 6 29 11 42
Ywmepenu nojac EBpone 8,3 4.8 50,5 20,7 15,7

99




3AKJBYYAK

Ha ocHOBy BHIIEroguIIBHET TEPEHCKOTI UCTpaKUBamka MIaHUHE Buamud y jyroucto4Hoj
Cpbuju odopmbeHa je obOuMHa xepOapcka 30MpKa Kao W BEIUKH Opoj (GIOpUCTHUKUX
uHpopmanuja yoOnMueHUX y BHAYy Oa3e mojaraka, Koje roBope o (jopu Ha MOMEHYTOM
nonpy4jy. CHUCTEeMaTCKUM TEpEeHCKUM HCTPaKMBamkeM YTBphHEHO je na IenoKymHy ¢uopy
mnanuHe Bupnmuy msrpalyje 1265 takcoHa y paHry BpCTe W TNOABpPCTE. YTBpheH je HeH
XEMUKPUNITOQUTCKO-TepoPuTCKH Kapaktep. O ykymHoOr Opoja 6ankanckux enaemuta y Cpouju
Ha Bunnnuy je koHCTaTOBaHO MPUCYCTBO 25 €HIEMUYHUX BPCTA U MOBPCTA.

Camo Ha HII nokamuretuma 3abenexeH je 521 takcoH, mrTo mpenactaBiba 41,19% y
oJHOCY Ha yKymnHy ¢uopy. Ha [1o nokanurernma OyKOBHX IlIyMa, XpacTOBUX IIyMa U OTBOPEHUX
CTaHUINTa TEPMO(PUIHKMX JIMBaJla U KaMemapa MpBE TOAWHE IOCie Moxkapa mpoHaheH je 521
TakcoH, npyre roaune 470 takcoHa, a Tpehe rogune 466 TakcoHa y paHry BpCTe U MOJABPCTE.

I'enepanHO mocMaTpaHo, BEJIHKA je KBAJUTATUBHA CIMYHOCT (JIOpe HEONmOoKapeHHX
MOBpIIMHA (PEIEHTHE BETeTalMje) U MOXKAPHUIITA, ald KBAHTHTATHUBHO ydemhe THX OwWsbaka y
M3TPabyu 3ajeIHUIIA je BeoMa pa3nuduTo. Camo Manu Opoj pyJaepalHuX U KOPOBCKHX BPCTa Ce€
jaBJba MpBE M JApYyre TOAMHE IOCIE MOoXKapa, OJHOCHO Yy MOYETHUM CTaJijyMUMa CyKLecHje, a
KacHHU]e HECTajy.

YT1BpheH je xeMuKpunTopuTcKo-TepouTcKku Kapakrep duope. Y duopu nmoxapwuinra, a
HapOuYMTO TIPBE TOJWHE IOCJIE TMOXKapa, Joja3u 10 NoBehama Opoja TepoduTa M CMamema
reodputa. [loBehaBa ce O6poj xennmopmIHUX U TEPMODUIHUX BPCTa y OJHOCY Ha HEOMOXKapeHe
noBpivHe. Tpebano OM CpoBeCTH J0/aTHA UCTPAXKHUBAKA O MPOMEHAMa y CacTaBy 3ajeIHUIIA.
daze cykliecuje MOTy ce€ MpaTUTH Ha MoXapuma IulaHWHe Buuy, mTo MoXe yka3uBaTH Ha

CJIOKEH TIpollec 0OHOBE BETETAIIH]E.

3axBanauia: OBO MCTPpaKHBAKE j€ PEaTU30BaHO Y OKBUPY YTOBOpa O pealu3aldju |
(bUHAHCHpaky HAYYHOUCTPAKUBAYKOT pajia HAYYHOMCTPAKHMBAYKUX opranm3anuja y 2026.

TOAMHH, Koje (pnHaHCcHpa MUHHMCTApCTBO 3a HAyKy, TEXHOJIOIIKH pa3Boj U MHOBaiuje PemyOnuke

Cp6uje (6p. 451-03-33/2026-03/200027 u 6p. 451-03-34/2026-03/200124).

ITpumsseno / Received on 25. 01. 2026.
Pesunmupano / Revised on 19. 02. 2026.
ITpuxsaheno / Accepted on 20. 02. 2026.

100



