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Abstract

In the forest complex Obrenovac reserve is located Memorial ‘Jozića koliba’. On 
the site are protected six old oak trees close to 200 years of age as well as an area covered 
by the projection of their crowns. In order to protect the entire area in the immediate vicin-
ity of representing landscape units an analysis of meadow vegetation of the entire area was 
carried out. The study of the recent meadow grass vegetation was done according to the 
principles and methodology of the French-Swiss School Braun-Blanquet. The analysis of 
plant community was provided through a range of life forms - biological spectrum. In this 
paper present the results of the analysis of vegetation and environmental conditions at the 
studied area. 
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INTRODUCTION

The memorial area ’Jozića Koliba’ is situated within the zone of the forest 
complex Obrenovački Zabran, in the vicinity of the village of Veliko Polje. The 
locality stretches over the left bank of River Kolubara and covers an area of 2 ha. A 
special value of this locality is the natural protected area ’The Pedunculate Oak Tree 
Group – Jozića Koliba’.

By the decision of City of Belgrade Assembly, rendered in 1996, the trees in 
the locality were designated a natural protected area of the protection level III (an 
important natural area), and the locality was entrusted to care of Public enterprise 
for protection and improvement of environment on the territory of city Municipality 
Obrenovac. The natural monument consists of six pedunculate oak trees (Quercus 
robur L., syn: Quercus pedunculata Erh) with their horizontal crown projections. 
The protected tree group represents the remnant of autochthonous pedunculate oak 
and ash communities in Serbia (Querceto-fraxinetum serbicum). Hence, the primary 
protection objective was precisely preservation of pedunculate oak trees as edifica-
tors of once widespread autochthonous forest communities.
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The average age of trees is 195 years. They reach the height of over 25 m. 
The tree diameters are nearly 1.5 m, while the crown diameters range from 23 to 
27 m.

Activities that endanger the indigenous quality of the plant and animal world 
or hydrographical, geomorphologic, geological, cultural and landscape values are 
prohibited in natural protected areas, except for the activities that maintain or estab-
lish natural balance or contribute to attaining functions of natural protected area, in 
compliance with the established protection regime and its relevance. 

In order to ensure safeguarding of this natural monument, as well as the pres-
ervation of its biological integrity and present appearance, it is necessary to apply all 
available biological-technical tending and protection measures. For the purpose of 
the research and a precise determination of tending measures in this area, an analysis 
of the ecological conditions and the vegetation in the locality was performed. The 
objective of this study was to define the condition of natural resources, determine 
priorities for activities aimed at preventing the adverse impact and propose measures 
for improvement of the condition.

METHODOLOGY

The assessment of the vegetation condition at the locality ’Jozića Koliba’ in 
Obrenovac was performed according to a standard methodology, which included 
imaging of habitat-ecological conditions in the study area and vegetation mapping.

The conclusions on the climate conditions of the study area were drawn based 
on the collected climate data for the town of Obrenovac. The study provided the data 
on geological substratum and the connection between geological substratum and 
plant communities. For the purpose of determination of soil characteristics in the 
forest community, soil samples were taken. The determination of the soil types was 
performed based on the soil classification (Škorić et al., 1985). 

The study of recent vegetation was performed according to principles and 
methodology of the French-Swiss School Braun-Blanquet (Braun-Blanquet, 1921), 
which is a standard and generally-accepted methodology for phytocoenological 
studies in Serbia.

Each phytocoenological record contains the data on basic orographic, geolog-
ical, pedologic characteristics of the habitat; the data on basic stand characteristics; 
the data on represented species along with the data on their numbers, canopy cover 
and floor associations.

‘Flore de la Republique socialiste de Serbie’ (Josifovic, 1970−1977) and 
‘Ikonographie der flora des südöstlichen Mitteleuropa’ (Jávorka, Csapody, 1979) 
were used for determination of species. On the basis of phytocoenological records, 
floristic structural phytocoenological tables were drawn up. The phytocoenological 
records were taken from the areas 100 m2 large. The spectra of floristic elements 
(the percentage representation of floristic element groups and the representation of 
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individual floristic elements) for each community were prepared in accordance to 
the Gajić’s systematisation of plant-geographic elements (Gajić, 1984). The biologi-
cal spectra of plants (the percentage representation of individual living forms) were 
prepared according to Kojić et al. (1997), based on the classification of living forms 
into types (Raunkiaer, 1934). 

STUDY RESULTS

Ecological conditions of the habitat
Sedimentary rocks of Cenozoic period are the only type of rocks to be found 

on the territory of Obrenovac Municipality. Sands, gravels and loams are located 
along the large river beds of Sava and Kolubara. Rock formations include loosely 
connected deposits, marls, gravels, sands and clays. 

The basic climate characteristics of Obrenovac Municipality are determined 
by its geographic position, relief and wide openness to Panonnian plane. The Mu-
nicipality is with  a moderate-continental climate, featuring warm summers and cold 
winters. On account of the total openness to the north and north-west and the ab-
sence of distinct orographic barriers, it is frequently exposed to the impact of cold 
air masses, which easily penetrate into the south through North and Central Europe. 
According to Radovanović (2001), the valleys of River Drina and Kolubara perform 
a very important role in guiding the direction of air currents in this part of Serbia. 
Humidity-enriched air masses, coming from the north-west, generally follow the di-
rection of Dinarides. According to Ocokoljić’s calculations (1993/94), out of the to-
tal amount of water mass discharged into Kolubara river basin, 25% outflows, while 
75% evaporates. In Obrenovac, the wind most commonly blows from the south-east 
quadrant (every third day), also having the highest average velocity. The winds from 
the north and south quadrant rarely bring precipitation to Obrenovac (Dimitrijević, 
1998). The wind direction is very important for the distribution of individual pol-
lutants. Based on the wind rose, it can be noted that that the strongest impact on 
spreading of polluted matter is exerted by north-west and west winds; however, the 
winds from the south-east quadrant are not less dangerous. More specifically, the 
location of the ash disposal site in the area of Obrenovac Municipality (located at its 
west and north-west part) is such that winds from the west and north-west quadrant 
directly endanger the inner town area and the large part of Municipality territory. On 
the other hand, the dominance of wind from south-east quadrant results in convey-
ance of polluted matter from the town of Crljani and the opencast lignite mine into 
the entire area of Obrenovac Municipality. On account of the above-mentioned, it 
can be concluded that the territory of Obrenovac Municipality is exposed to wind 
currents, which considerably endanger the environment and health of the population.  
As a result of a very pronounced meander character of Kolubara river bed in the seg-
ment of its course through Obrenovac Municipality, a formation of a large number 
of abandon river beds and cut-off meanders occurred. 
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A soil formation was developed under the influence of characteristics of al-
luvial deposits and a regime of the flood and the ground waters wetting. The con-
struction of an embankment permanently prevented flooding of this terrain. Under 
the new conditions, depositing of alluvial matter does not occur, nor does the pres-
ence of flood waters, which had implications on the dynamics and the character of 
evolutionary-genetic processes.

The basic substrate in the studied locality is meadow black soil – semi-gley. 
The physical and chemical properties of meadow black soils depend on geological 
substratum. Meadow black soils are most frequently formed on alluvial deposits; 
they are largely clay soils, very well-supplied by plant assimilatives. The ground 
water level in meadow black soils does not reach the terrestrial part of the profile 
and, as a result, pedogenetic processes taking place can lead towards brownisation 
unhampered. Consequently, the further evolution of meadow black soil leads to its 
transformation via brownised meadow black soil into meadow brown soil. 

At the locality ‘Jozića Koliba’, meadow black soil evolves under automorphic 
conditions (the processes of argillogenesis take place – brownisation of lower parts 
of A horizon) and it is transformed into Eutric Cambisol. The most common loca-
tions for such soils are loess terraces, loess plateaux and alluvial plains. The parent 
substrate is black loess and re-deposited loess. The primary pedogenetic process is 
humification and humization, which takes place under the favourable soil humidity 
conditions. The major part of the water is obtained from precipitation, while the 
smaller part is derived from ground waters. Additional wetting by ground water en-
sures a sufficient development of ground flora and an extensive creation of humus. 
The humization process occurs mainly through penetration of the humus accumula-
tive horizon into the parent substrate. 

The physical properties of the studied soil samples (Table 1) are character-
ised by a very heavy textural composition. All samples belong to the textural class 
of clays. In the textural composition, a fraction of particles smaller than 0.002 mm 
is dominant, while the total clay accounts for more than 80%. That means that the 
soil represented by these samples is of poor water permeability and very poorly 
aerated. 

Table 1. Physical properties of soil

Label
Sand

Dust Clay Total 
sand

Total 
clay Texture 

classCoarse Fine
% % % % % %

1 1.90 14.70 32.50 50.90 16.60 83.40 Clay
2 1.40 14.90 31.30 52.40 16.30 83.70 Clay
3 1.10 13.40 32.50 53.00 14.50 85.50 Clay
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Table 2. Chemical properties of soil

Label

pH Adsorptive complex Total

C/N

Accessible

H2O KCl
T S T-S V Y1 Hu-

mus N P2O5 K2O

ekv.m.mol/100g % cm3 % % mg/100g
1 5.55 4.81 62.09 41.68 20.41 67.12 31.41 8.54 0.77 6.45 24.03 65.65
2 5.49 4.67 58.58 39.05 19.53 66.67 30.04 7.05 0.63 6.51 17.31 41.41
3 5.50 4.64 51.55 34.68 16.86 67.28 25.94 5.10 0.55 5.34 17.79 35.62

Chemical properties of soil (Table 2) are characterised by acid reaction of 
water solution. As a result of a heavy textural composition of soil, dominated by the 
most active clay fraction in terms of sorption, the total adsorption capacity is very 
high. In addition to a heavy textural composition, a large quantity of humus also has 
an impact on the high total adsorption capacity. Apart from the high total adsorption 
capacity, the sum of adsorbed based cations is high in all analysed samples. Accord-
ing to the level of saturation by base cations of the adsorptive complex, the studied 
soils belong to the euteric soil type.  

In addition to a high content of humus, the total nitrogen content is high in all 
three studied profiles. That ensures a narrow C/N relation, which means that a prima-
ry character of organic matter is not the cause for the stoppage of mineralisation of 
the organic nitrogen and its transformation into mineral and plant-accessible forms. 
In the soil represented by the sample 1, the content of plant-easily accessible forms 
of phosphorus is within the limits of the very well-supplied, according to the limit 
values for the AL method. The soils represented by the samples 2 and 3 are medium 
well-supplied by the plant- easily accessible forms of phosphorus. All three studied 
samples are very well-supplied by the plant-easily accessible forms of potassium. 

Floristic composition and structure
Floristic composition and structure are presented in the phytocoenological 

table (Table 3). The phytocoenological table contains 40 species. The first floor is 
dominated by the protected   Quercus robur trees. 

Quercus robur is the only species represented in the bush floor, in form of in-
dividual trees of an insignificant canopy cover (a natural young growth of protected 
trees). 39 species occur in the ground flora floor. The plants with the highest cover-
age are Achillea millefolium, Ranunculus repens, Daucus carota, Plantago lanceo-
lata and Inula helenium. Taraxacum officinale, Poa trivialis, Carex sp. and Viola 
silvestris appear in the significant part of the community.
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Table 3. Ruderal meadow at the forest site Fraxino angustifolie-Quercetum roboris Jov. et Tom. 1979.

Association Ruderal meadow on the habitat Fraxino 
angustifolie-Quercetum roboris Jov. et Tom. 1979

The number of the record 1 2 3
Locality Jozica hut Jozica hut Jozica hut
Site Velko polje Velko polje Velko polje
Size p.p. (m 2) 100 100 100
Altitude (m) 78,2 78,2 78,2
Parent rock Fluvial sediments Fluvial sediments Fluvial sediments
Soil Semiglay Semiglay Semiglay

I Layer
Canopy (%) 5
Height-average (m) 25
Diameter-average (cm) 100
Distance (m) 10
Quercus robur +

II Layer
Canopy (%) 30
Height-average (m) 0.7
Quercus robur +.1

III Layer
Canopy (%) 90 95 100
Achillea millefolium 3.4 +.1 2.3
Agrimonia eupatoria 1.1 1.1
Alchemilla vulgaris +.2
Bellis perenis +.1
Capsella bursa-pastoris 2.2
Carex sp. 1.2 2.2
Cichorium inthybus +.1 +.2
Clematis integrifolia +.1 +.1 1.1
Cornus mas +.1 +.1
Cynodon dactylon 2.1
Daucus carota 3.4 +.2 1.2
Festuca valesiaca 2.2 1.2 1.2
Fraxinus excelsior +.1
Galium odoratum 2.2
Galium verum 1.2 1.1 1.2
Geum urbanum +.1 +.3 +.3
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Glechoma hederacea 2.1 1.1 1.1
Hedera helix +.1 +.1
Inula helenium 3.3 +.1 +.1
Ligustrum vulgare +.1
Linaria vulgaris +.2 +.2 2.3
Matricaria chamomilla 1.1
Mentha pulegium +.1 +.1 +.1
Plantago lanceolata 4.5 1.1
Plantago media 2.3
Poa trivialis 2.2 1.2 1.2
Polygonum aviculare 2.3 2.2
Potentilla erecta 1.2
Prunella vulgaris +.1 +.1 +.1
Ranunculus repens 3.4 3.4 3.3
Reynoutria japonica +.1
Rosa canina +.2
Rumex acetosa +.1 +.1 +.1
Silene inflata +.1
Stellaria holostea 1.1
Taraxacum officinale 2.3 2.1 2.1
Trifolium alpestre 1.2 1.2
Trifolium pratense 1.2 1.2 1.2
Viola silvestris +.2 +.2

Living spectrum of the association

Spectrum of floristic elements. The phyto-geographic properties of the com-
munity are presented by a floristic elements spectrum in Table 4. 

The plants of Euro-Asian areal (60.0%) prevail in this community, followed 
by the plants of Central-European areal (25%); significantly less represented are the 
plants of Pontic and cosmopolitan areal (5%), while the least represented are the 
plants of circumpolar and sub-Atlantic areal. 

Based on the data provided in the Table 4, it can be noted that the most rep-
resented plants in this community are those of a broad ecological amplitude (Euro-
Asian and cosmopolitan areal), followed by mezophilic plants (Central-European 
and sub-Atlantic areal type), significantly less represented are xero-thermophile 

Association Ruderal meadow on the habitat Fraxino 
angustifolie-Quercetum roboris Jov. et Tom. 1979

The number of the record 1 2 3
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plants (Pontic areal type) and the least represented are frigoriphilic plants (circum-
polar areal type).

With respect to the spectrum of areal types, this community is dominated by 
the Euro-Asian areal plants. 

Spectrum of life forms – biological spectrum
The spectrum of life forms – biological spectrum of ruderal meadow asso-

ciation at forest site Fraxino angustifolie-Quercetum roboris Jov. et Tom. 1979. is 
presented in the Table 5.

Table 4. Spectrum of floristic elements in the ruderal meadow at the forest site 
Fraxino angustifolie-Quercetum roboris Jov. et Tom. 1979

Floral 
elements

Number of 
plants

Percentage 
(%)

Group of floral 
elements

Number 
of plants

Percentage 
(%)

Pontic-Sub-
Mediterranean 1 2.5

2 5.0 2
Sub-Pontic 1 2.5
Mid-European 1 2.5

10 25.0 10Sub-Mid-
European 9 22.5

Sub-Atlantic- Sub- 
Mediterranean 1 2.5 1 2.5 1

Eurasian 15 37.5

24 60.0 24Sub South Sibe-
rian 1 2.5

Sub-Eurasian 8 20
Cosmopolites 2 5.0 2 5.0 2
Circumpolar 1 2.5 1 2.5 1
Total 40 100 40 100 40

Table 5. Life forms of plants in the ruderal meadow at the forest site 
Fraxino angustifolie-Quercetum roboris Jov. et Tom. 1979

Life forms Mark Percentage (%)
Phaenorophyta p 8.1
Nanophaenorophyta np 5.4
Terophyta t 10.8
Scandentophyta s 2.7
Chemi-cryptophytes h 64.9
Geophyta g 5.4
Phanerophytes lianas pl 2.7
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Seven basic types of living forms are represented. The most represented are 
chemicryptophytes, which constitute 64.9%. The plants of all other living forms are 
significantly less represented – therophytes account for 10.8%, phanerophytes for 
8.1%. Nano-phanerophytes and geophytes account for 5.4%, while the least repre-
sented are phanerophyte lianas, which account for only 2.7%.

Based on the analysis of plant living forms in this community, it can be con-
cluded that the community is of a hemicryptophyte type.

CONCLUSION

The ruderal meadow contains 40 plant species: in the first and second layer 
only and dominant is Quercus robur, and 39 occur in the layer of ground flora. A 
high percent of chemi-cryptophytes (accounting for 64.9%) is reported.

Due to the exceptional importance of the trees, and with the aim of preserva-
tion of the ambiental setting, it is necessary to initiate a procedure for placing the 
entire complex area under certain type of protection.

For the purpose of preservation of ruderal meadow’s biodiversity abundance, 
it is necessary to adjust the conservation procedure especially to herbaceous species 
occurring in that area. This means that the fruit-bearing periods of certain species 
ought to be clearly marked in the conservation calendar and that it is necessary to 
enable them to complete their entire life cycle. That can be attained by selective 
mowing of the area, that is, by mowing solely the central part, while leaving the edge 
areas unmowed. Intensive mowing leads to a loss of decorative quality of certain 
species, as they are deprived of the flowering phenophase. 

In the process of preservation of pedunculate oak trees placed under protection 
and in view of their current endangerment - caused both by the advance age of the trees 
and the decline of their physiological vitality as a result of anthropogenic impact, but 
also by the climate changes occurring at the global level - it is necessary to ensure that 
these trees produce offspring. Therefore, it is particularly important to preserve natural 
young growth, which occurs in the meadow in the immediate vicinity of trees.      

By placing this area under special protection, a code of conduct for users of 
the area could be prescribed, which would apply to both local population and out-
ing tourism, for which this area is very attractive. A current manner of exploitation 
of the area has led to a formation of a waste disposal site within the area, which is 
inadmissible, both because of the importance and relevance of this area and the en-
dangerment of its vegetation.   
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