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FRAINETTO-CERRIDIS/RUDSKI 1949/ TRINAJSTIC ET AL. 1996) ON THE NORTHWEST BORDER OF
ARRIVAL (NATURE PARK PAPUK, CROATIA)
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ABSTRACT: The paper presents phytocoenological research of forests of Hungarian and Turkey oak in the locality
of Otmanov Vis within Papuk Nature Park. These specific and very interesting areas has not so far been included in
research of a broader distribution range of the community of Hungarian and Turkey oak and represents a unique
feature because of very rare soil type (eutric ranker on trachyandesite). Phytocoenological sampling based on the
principles of the Ziirich-Montpellier School was performed on five plots. Our own relevés were compared with those
from a broader Kutjevo area, Bosnia and Herzegovina and northwestern Serbia. Statistical analysis was accomplished
using Syn-tax 2000 software. According to the results, the studied stands belong to the association Quercetum
frainetto-cerridis (Rudski 1949) Trinajsti¢ et al. 1996, or more precisely to its subassociation ruscetosum Jovanovié¢
et Dunji¢ 1951. Syntaxonomically, they belong to the alliance Quercion frainetto, order Quercetalia pubescentis, and
class Querco-Fagetea. In addition to the characteristic species of the association, the subassociation in the study area
is well defined by the following differential species of the subassociation: Cornus mas, Helleborus odorus, Melica
uniflora, Teucrium chamaedrys, Ruscus aculeatus, Physospermum cornubiense and Campanula persicifolia. In terms
of synecology, it is characterized by its occurrence in the colline belt, at elevations from 260 to 400 m and
inclinations from 5 - 40°. As Otmanov Vis is the only area in Croatia where this subassociation is occurs this work
also presents the first description of this subassociation in Croatia. The site should be placed under special protection

A PHYTOCOENOLOGICAL STUDY OF FORESTS OF HUNGARIAN OAK AND TURKEY OAK (QUERCETUM

due to exceptional biological diversity and beauty of the landscape.
Keywords: phytocoenological study, Quercetum frainetto-cerridis, Croatia, ruscetosum, first description.

1 INTRODUCTION

The forest of Hungarian oak and Turkey oak
(Quercetum frainetto-cerridis Rudski /1949/ Trinajsti¢ et
al. 1996) is a climatogenic phytocoenosis occurring over
a large part of the Balkan Peninsula. In Croatia, it has
been studied in more detail by Trinajsti¢ et al. [23] in the
Slavonian uplands, which also form the north-western
boundary of its occurrence. Otherwise, the Hungarian oak
is a rare forest species in Croatia. It is distributed in
Slavonia and in several places in Dalmatia, but it covers
more extensive areas only on the southern slopes of Mt.
Krndija. It appears in smaller enclaves surrounded by
stands of sessile oak and common hornbeam, where it
forms stable stands of high commercial and scientific
value. Trinajsti¢ et al. [23] define it as a mesophilic
subassociation carpinetosum betuli, whereas the
conclusion of the latest research [19] urges for a clear
definition of plant community in the locality of Otmanov
Vis, since it was observed that floristically, it differs
fundamentally from the neighbouring, mesophilic
subassociation studied by Trinajsti¢ et al. [23]. This was
corroborated by Vukeli¢ [24] in his general description of
the forest of Hungarian and Turkey oaks in Croatia.

The forest stands in the locality of Otmanov Vis,
covering an area of 24.76 ha, occur under specific
synecological conditions and differ significantly from the
neighbouring stands in terms of flora and management.
The specific synecological conditions have also enabled
the growth of a large number of rare and protected
species, making them a valuable object of research. In
general, stands of Hungarian and Turkey oaks in the area
of the Slavonian uplands cover 894 ha. It is interesting
that Hungarian oak in this area was first recorded by the
botanist P. Kitaibel as far back as 1808, which was also
the first record of this species on the Balkan Peninsula
[4]. Hungarian oak stands in the Slavonian uplands were
also discussed by Fukarek [4, 5], Fukarek et al. [7],

Cestar et al. [3], and Zeli¢ [26, 27].

All the above prompted us to carry out a
phytocoenological study of these stands in the subject
area, make a detailed analysis of the floristic
composition, compare the new relevés with those from a
few previously published studies, and thus provide their
clear definition, nomination and description. This paper
aims to present the undertaken studies.

2 RESEARCH AREA

The research area encompasses the locality of
Otmanov Vis (45.43° N, 17.95° E) on the southern slopes
of Mt Krndija within Papuk Nature Park (Fig. 1). Mt
Krndija, together with Psunj and Papuk in the west, and
Pozeska Gora and Dilj in the south, builds a mountain
chain that surrounds the Pozega Valley and forms the
mountains of Slavonia. The mentioned mountains are isle
mountains that stretch between the Podravina and
Posavina lowlands in the south-western boundary part of
the Pannonian Plain.

The research area is characterized by hilly-colline
features. Diverse microrelief, microclimatic, geological
and edaphic conditions alternate over a relatively small
area. Elevations range between 260 and 400 m a.s.1.

The basic hills of Krndija are made up of diverse
metamorphic rocks from the Paleozoic era, which are
transgressively followed by the lower Miocene marine
sediments with the effusion of trachyandesite, while
Quaternary sediments are developed in the lower parts of
the terrain. Igneous rocks are covered with Quaternary
layers of loess that erodes gradually [22].

According to research Puaca et al [19], eutric ranker
on trachyandesite is developed on the complex and
multilayered lithological bedrock as the dominant soil
type. The  multi-component  composition  of
pedocartographic units includes eutric ranker, regolithic
and browned, eutric brown soil and eutric colluvium



For. review 46: 7-14. Skopje, 2015
Ss. Cyril and Methodius University in Skopje
Faculty of Forestry in Skopje

(70:15:15). Pedological data analysis shows that this soil
has very high humus content (according to Gracanin) of
weak acidic reaction. The soil is very rich in nitrogen
and potassium and rich in physiologically active
phosphorus. In terms of mechanical composition, the
analyzed soil is texturally marked as clayey loam. The
limiting factors of soil productivity are its small depth
and skeletal nature, which are conditioned by the
properties of lithological bedrock, terrain inclination and
constant erosion.

Figure 1: View at the site Otmanov Vis - spring aspect

According to the data for PoZega meteorological
station, the mean annual air temperature is about 11 °C,
and the mean annual precipitation is between 750 and
800 mm. In the Kdppen classification, the climate type is
Cfwb*“x”. According to the Thornthwaite's classification
system, the study area extends in the area of humid
climate.

3  MATERIAL AND RESEARCH METHODS

Phytocoenological research into the community of
Hungarian oak in the study area was performed in two
stages. The first stage consisted of collecting
phytocoenological relevés. Vegetation in the plots was
sampled according to the principles of the Ziirich-
Montpellier  Phytocoenological ~School [2]. Five
phytocoenological plots were established in the locality
of Otmanov Vis. Phytocoenological relevés were
combined with the collection of individual synecological
data in the field, such as the elevation, exposition,
inclination and coordinate position of each relevé using a
GPS device (Garmin Montana 650). The size of the
relevés (plots) was 20m x 20m.

The second stage consisted of processing the data
acquired in the field. The relevés were entered into the
Turboveg database [10] together with 9 relevés from a
wider surroundings of Kutjevo [23], 10 relevés from
Bosnia and Herzegovina - including 3 relevés from the
area of Croatia [7], and 10 relevés from north-western
Serbia [13]. Statistical processing was performed using
Syn-tax 2000 software [18]. Two methods of numerical
analysis were applied: cluster analysis (Single linkage,
Complete linkage, Average linkage method and
Increment sum of squares method) and multidimensional
scaling (Principal coordinates analysis). The Similarity
ratio was used for both methods.

The species in the phytocoenological table were
classified according to the social affiliation of the species

ISSN 1857-9507 on-line: www.sf.ukim.edu.mk/sumarski_pregled.htm

[24], while plant nomenclature was adjusted according to
the Flora Croatica database [17].

4 RESEARCH RESULTS AND DISCUSSION

The results of classical analysis of 34
phytocoenological relevés and the applied -cluster
methods (Fig. 2) and the analysis obtained by
multidimensional scaling (Fig. 3) showed that the relevés
were placed in four groups. Our phytocoenological
relevés were grouped into a separate set. In order to
clearly define the differences and similarities between
individual sets of relevés, the floral composition was
analyzed and compared in detail. The results of these
analyses clearly show that the relevés in the study area of
Otmanov Vis systematically belong to the association
Quercetum frainetto-cerridis (Rudski 1949) Trinajsti¢ et
al. 1996 (Table 1).
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Figure 3: Multidimensional scaling - Principal
coordinates analysis

Syntaxonomic  affiliation to the association
Quercetum frainetto-cerridis was confirmed by the
species recorded there, including Quercus frainetto,
Quercus cerris, Pyrus pyraster, Carpinus betulus, Acer
campestre, Fraxinus ornus, Crataegus monogyna,
Ligustrum wulgare, Potentilla micrantha, Glechoma
hirsuta, Brachypodium sylvaticum, Hieracium sabaudum,
Carex flacca, Moehringia trinervia and others, which are
characteristic for this association (Table I). Furthermore,
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differences in the floristic composition suggest that the
association should be affiliated to a lower syntaxonomic
unit. To define lower systematic units, we should refer to
the already defined subassociations which would possibly
correspond to the studied stands. Thus, the association
Quercetum frainetto-ceridis is divided into several
different types that are described as different
subassociations. This is the result of diverse variations in
the synecological conditions of this association, as
already discussed by Glisi¢ [8]. The basic type is the
typical forest of Hungarian oak and Turkey oak
(Quercetum frainetto-cerridis subas. typicum). In terms
of soil humidity and acidity it is almost identical to the
forest of sessile oak and common hornbeam. It is
characterized by the relatively rich, luscious and diverse
herb layer The second type is the forest of Hungarian oak
and Turkey oak with common hornbeam (Quercetum
frainetto-cerridis subas. carpinetosum betuli). The first
was described by Rudski [20], and it encompasses areas
that border with the forest of sessile oak and common
hornbeam. Their principal differential species are
Carpinus betulus and some other species of the alliance
Fagion, then Acer campestre, Prunus avium, Moehringia
trinervia and others. The third type is the forest of
Hungarian oak and Turkey oak with butcher's broom
(Quercetum frainetto-cerridis subas. ruscetosum) which
was described by Jovanovi¢ et Dunji¢ [11]. Ecologically
and geographically, it is a separate phytocoenosis that
occurs in the southern part of the Pannonian Plane and
grows in thermophilic habitats [25]. Its principal
differental species is butcher's broom (Ruscus aculeatus).
The fourth type is the forest of Hungarian oak and
Turkey oak with oriental hornbeam (Quercetum
frainetto-cerridis subas. carpinetosum orientale). This is
a phytocoenosis with xerophilic species with oriental
hornbeam (Carpinus orientalis) featuring as the main
discriminating species. It should be pointed out that
owing to frequent degradation of these forests, their floral
composition undergoes changes. The degraded stages
include the subassociations Quercetum frainetto-cerridis
subas. hudum and subas. hieracietosum [13]. Apart from
these subassociations, the Habitat Handbook of Serbia [1]
also lists the subassociations comandretosum B.
Jovanovi¢ 1968, fagetosum E. Vukifevi¢ 1959,
juglandetosum E. Vukicevi¢ 1974, paeonietosum M.
Jankovi¢ et Nikoli¢ 1967, physospermetosum Rudski
1940, pubescentosum Jovanovié, petraeae Z. Tomié
1989, roboris B. Jovanovi¢ et Z. Tomi¢ 1978, virgilianae
B. Jovanovi¢ et Vukievi¢ 1977, and scardicum Krasniqi
(1968) 1972 in Kosovo. In Macedonia, such forests are
among the other described in Gali¢ica National Park
under the name of Quercetum frainetto-cerris Horvat
1954 [14] or Quercetum frainetto-cerris macedonicum
Oberdorfer 1948 emend Horvat 1959 [15, 16]. Examples
of geographic adjectives in the names of the
subassociations are found in some other authors, e.g.
thracicum = bulgaricum [9], moesiacum = serbicum[12].
In the latest analysis of the forest of Hungarian oak and
Turkey oak in Bosnia and Herzegovina are described as
Quercetum frainetto-cerridis (Rudski 1949) Trinajsti¢ et
al. 1996 because Trinajsti¢ et al. [23] corrected its
original illegitimate name “Quercetum confertae-cerris
serbicum” [21]. They also conclude that in the southern
B&H described association Quercetum frainetto
hercegovinum [6] could not be separate from other
Quercetum frainetto-cerridis forests.

The floristic composition of Hungarian oak-Turkey

oak forests in the proximity of the study area (the
surroundings of Kutjevo) was described and investigated
by Trinajsti¢ et al. [23]. These stands are discriminated
from the typically composed stands of the association
from the centre of its range in Serbia by the absence of
the species Tilia tomentosa, Sorbus domestica, Rosa
gallica, Danna cornubiensis, Lychnis coronaria, Slene
viridiflora, Tanacetum corymbosum, Trifolium alpestre
and many others. Based on the analysis, they affiliate
these stands to the subassociation carpinetosum betuli.

However, the association described by Trinajsti¢ et
al. [23] also differs fundamentally from the studied stands
in the locality of Otmanov Vis in terms of its floral
composition and habitat conditions. The analysis of the
floristic composition in the study area clearly shows
independence at the level of subassociation (Table I).
Because of the specific habitat conditions in the study
area, there are species that are absent from the previously
described subassociation, such as Tilia tomentosa, Danna
cornubiensis, Tanacetum corymbosum, Euphorbia
cyparissias, Melica uniflora, Helleborus odorus,
Dryopteris  filix-mas, Physospermum  cornubiense,
Teucrium chamaedrys, Asplenium adianturm-nigrum,
Calamintha nepeta, Poa nemoralis, Dictamnus albus,
Soiraea chamaedryfolia, Ruscus aculeatus and others. In
terms of floral composition and the presence of
characteristic and differential species, the community in
the study area best corresponds to the forest of Hungarian
oak and Turkey oak with butcher's broom Quercetum
frainetto-cerridis subassociation ruscetosum, which was
described in the work by Jovanovi¢ et Dunji¢ [11].
According to this description, the subassociation is
developed over flat and mildly sloping terrains, of weak
acid soil reaction. There is occurrence of thermophilic,
Mediterranean floral elements, which were preserved
during the ice age owing to the warm climate on the
shores of the former Pannonian Sea. The described
community contains species which were found in the
study area, thus determining its affiliation to the
subassociation of the forest of Hungarian oak with
Turkey oak and butcher's broom. Differential species of
this subassociation include Cornus mas, Helleborus
odorus, Melica uniflora, Teucrium chamaedrys, Ruscus
aculeatus, Physospermum cornubiense and Campanula
persicifolia.

The study locality is specifically characterized by a
very high abundance of the species Digitalis grandiflora,
Carex divulsa, Alliaria petiolata, Fallopia convolvulus,
Dictamnus albus and Spiraea chamaedryfolia, which will
be the subject of further vegetation and floristic research.
Of additional interest are the beautiful seasonal aspects
that begin with the awakening of the vegetation in early
March, as well as the dominance of hellebore (Helleborus
odorus), dogwood (Cornus mas) and spring flowers.
April is characterized by the dominance of the facies
Alliaria officinalis. The end of April is marked by the
abundant appearance of leopard's bane (Doronicum
columnae). The beginning of May is characterized by
luscious ground vegetation, when the main ridge is
covered with nationaly protected species (Dictamnus
albus), early purple orchid (Orchis mascula), martagon
lily (Lilium martagon) and others. Manna ash (Fraxinus
ornus), germander meadowsweet (Spiraea
chamaedryfolia) and dog rose (Rosa canina) are in full
bloom. Large yellow foxglove (Digitalis grandiflora)
appears in abundance at the beginning of June.
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Table|: Comparison of the relevés from the study area with the relevés of other types of forests of Hungarian oak and

Turkey oak

Nr. of releve

30

31

32

33

34

Date (year/month)

2014/6

2014/6

2014/6

2014/6

2014/6

Coordinate x

6496766

6496759

6496487

6496407

6496234

Coordinate y

5031094

5031061

5031006

5031022

5030898

Releve area (m?)

400

400

400

400

400

Elevation (m)

375

395

380

375

340

Exposition (degrees)

0

0

300

0

180

Inclination (degrees)

35

0

25

40

10

Cover layer of trees (%)

70

50

90

60

70

Cover layer of shrubs (%)

40

20

5

15

10

Cover layer of ground vegetation (%)

60

80

30

60

70

Presence degree

Presence degree

Presence degree

Presence degree

Source

New releves

Otmanov Vis

Trinajsti¢
etal. 1996

Fukarek
etal. 1974

Jovanovi¢
1967

Floral composition:

Characteristic species of association:

Quercusfrainetto

Fraxinus ornus

111

Quercuscerris

Tilia tomentosa

111

Ligustrum vulgare

11

Fraxinus ornus

<

111

Acer campestre

<

11

Crataegus monogyna

111

Rosa arvensis

v

Quercus frainetto

Chamaecytisus supinus

Quercus cerris

Potentilla micrantha

Hypericum perforatum

Brachypodium sylvaticum

v

Calamintha nepeta agg.

— =+

— =+

— |+ |+ ]+

v

Fraxinus ornus

Quercus frainetto

Veronica chamaedrys

Clinopodium vulgare

Rosa arvensis

Trifolium medium

[UDNY U U U N

Tilia tomentosa

Quercus cerris

111

Differential species of subassociation carpinet

osum betuli :

Prunus avium

A

+

111

Carpinus betulus

111

Acer campestre

111

Carpinus betulus

Prunus avium

111

Moehringia trinervia

111

Helleborus croaticus

Prunus avium

111

11

Carpinus betulus

111

11

Acer campestre

Differential species of subassociation ruscetosum:

Cornus mas

B

Ruscus aculeatus

Helleborus odorus

|-

Melica uniflora

— o]+ |w

Teucrium chamaedrys

Physospermum cornubiense

+ |+

Campanula persicifolia

Quercetalia pubescentis:

Sorbus torminalis

Acer tataricum

Sorbus domestica

Viola alba

111

Tanacetum corymbosum

11T

Lathyrus venetus

111

Tamus communis

I
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CROATIA)

Lathyrus niger

Acer tataricum

111

Convallaria majalis

Polygonatum odoratum

—_ ===

Sorbus torminalis

111

Oenanthe pimpinelloides

Fagetalia:

Fagus sylvatica

Fagus sylvatica

w

11T

Mycelis muralis

v

11T

Stellaria holostea

v

111

Glechoma hirsuta

Lilium martagon

Symphytum tuber osum agg.

Viola reichenbachiana

Primula vulgaris

Carex sylvatica

Pulmonaria officinalis

Galium odoratum

Polygonatum multiflorum

Sanicula europaea

Neottia nidus-avis

Scrophularia nodosa

Geranium robertianum

Dentaria bulbifera

Melica nutans

Calamintha grandiflora

Epimedium alpinum

Sachys sylvatica

Circaea lutetiana

Asarum europaeum

Salvia glutinosa

Quercetalia robori-petraeae:

Castanea sativa

Castanea sativa

w

Festuca heterophylla

v

Hieracium sabaudum

1T

Veronica officinalis

11T

Luzula forsteri

|+

11T

Melampyrum sylvaticum

11T

Serratula tinctoria

Castanea sativa

Querco-Fagetea :

Quercus petraea

Quercus robur

=

Pyrus pyraster

Quercus petraea

111

Rubus hirtus slat.

Corylus avellana

Euonymus eur opaeus

Cruciata glabra

111

111

Quercus petraea

111

111

111

Pyrus pyraster

111

Corylus avellana

Galium sylvaticum

111

Fragaria vesca

11

Cephalanthera longifolia

Galium schultesii

Hedera helix

— =~~~

Rhamno-Prunetea :

Cornus sanguinea ssp. hungarica

Clematis vitalba

11

Cornus sanguinea

111

Crataegus nigra

Prunus spinosa

Euonymus europaeus

\Prunus spinosa

Crataegus monogyna

11
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continuation of Table 1

Ligustrum vulgare . . . . . )i

Other species:
Genista tinctoria B 1 . . . . 1 il v
Rubus ulmifolius . . . . . v

Juniperus communis . . . . . 1 1L
Dactylis glomerata C 2 2 1 . + v A% \Y
Geum urbanum . +

Carex flacca . . . . +

Galium lucidum

Vicia species
Slene nutans s.lat. . . . +

[UDNY U U U N

Vincetoxicum hirundinaria . +

Ajuga reptans . . . . . A% v 1
Ranunculus ficaria . . . . . 1 1

Prunella grandiflora . . . . . v
Galeopsis pubescens . . . . . 1L
Astragalus glycyphyllos . . . . . 1L 1
Lysimachia nummularia . . . . . 1L
Urtica dioica

Galium species
Galium mollugo
Symphytum officinale
Myosotis ramosissima
Erigeron annuus
Limodorum abortivum

Lysimachia nemorum
Aremonia agrimonoides
Viola mirabilis

Lysimachia vulgaris
Galium aparine
Hieracium murorum
Hieracium species
Origanum vulgare
Juniperus communis . . . . . )il 11T
Genista tinctoria . . . . . 11

11

— === =|~]|=|~|~=]|~|=]|~=|~|~=]|~

Other specific species the study area:
Spiraea chamaedryfolia B . . + 1 . 11
Rubus canescens . + . . . 1 111
Malus sylvestris
Alliaria petiolata C
Digitalis grandiflora
Fallopia convolvulus
Dictamnus albus

+ v e[+
+ |+

==

Carex divulsa + . . +

Eo S Y I N O
=
=]

Euphorbia cyparissias . . +
Dryopterisfilix-mas + . . + . il 1
Asplenium adiantum-nigrum + . . + . il
Poa nemoralis 1 . + . . 11

Achillea millefolium . +

Thymus pulegioides ssp. montanus . . . + 1T

Rubus canescens +

Prenanthes purpurea
Trifoliumrepens

Allium species . . . +
Asplenium trichomanes . . . 1
Ranunculus bulbosus . . . +

Sedum maximum . . . +

Doronicum columnae . . . . +

===~ ]~<]|~]|~]|~|~]|~

Veronica montana . . + 11

|Apart from these species are accompanied the following species, with presence degree: Fukarek (Galium aristatum V, Brachypodium pinnatum V, Carex pilosa V, Prunellg
lvulgaris TV, Cytisus nigricans IV, Fragaria moschata III, Viola hirta III, Dorycnium germanicum II, Sileneitalica II, Agrimonia eupatoria II, Melittis melissophyllum TII.
Peucedanum cervaria II, Potentilla erecta I, Thymus serpyllumI, Aristolochia clematitis I, Buglossoides purpurocaerulea I, Anemone nemorosa I, Euphorbia amygdal oideg
I, Populus tremula I, Tilia cordata I, Digitalis species I, Solidago virgaurea I, Sachys species I, Ulmus minor 1, Aposeris foetida I, Centaurea species I, Chamaecytisug
hirsutus I, Orlaya species I, Galeobdolon luteum I, Quercus polycarpa I, Conyza canadensis I, Erigeron candidus I, Myosotis sylvatica I, Persicaria maculosa I, Plantagq
imedia 1, Solanum dulcamara I, Galium verum I) and Jovanovi¢ (Campanula patula V, Hieracium bauhinii V, Genista ovata IV, Chamaecytisus hirsutus IV, Rumex
lacetosella IV, Chamaecytisus austriacus I11I, Pteridium aquilinum III, Rubus hirtus III, Sedum cepaea 111, Fagus moesiaca II, Luzula campestris II, Slene viridiflora II.
Melampyrum pratense 11, Polygala vulgaris I, Centaurium erythraea I, Epilobium lanceolatumI, Luzula pilosa I, Anthoxanthum odoratum I, Festuca drymeia I, Hypericun
imontanum I, Carex caryophyllea I, Lathyrus vernus I, Poa angustifoliaI).
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4 CONCLUSIONS

The conducted phytocoenological analysis of the
forests of Hungarian oak and Turkey oak in the study
area show that the studied stands belong to the
association Quercetum frainetto-cerridis Rudski (1949)
Trinajsti¢ et al. 1996, or more precisely, to its
subassociation with  butcher's broom ruscetosum
Jovanovi¢ et Dunji¢ 1951.

Syntaxonomically, this community belongs to the
class Querco-Fagetea Braun-Blanquet et Vlieger 1937,
order Quercetalia pubescentis Klika 1933 and alliance
Quercion frainetto Horvat 1954,

Along with the characteristic species of the
association, the subassociation in the study area is well
defined by the differential species of the subassociation
ruscetosum: Cornus mas, Helleborus odorus, Melica
uniflora, Teucrium chamaedrys, Ruscus aculeatus,
Physospermum cornubiense and Campanula persicifolia.
Synecologically, it characteristically occurs in the colline
belt, in the Central European vegetation zone of
thermophilic forests. It grows at elevations between 260
and 400 m and inclinations of 5-40° and on the
dominantly eutric ranker on a trachyandesite base. The
limiting factors of soil productivity are its depth and
skeletal nature, which are conditioned by the properties
of the bedrock, terrain slope and constant erosion. As a
consequence, the stands are of poorer quality and lower
commercial value.

As Otmanov Vis is the only area in Croatia in which
this subassociation was detected, we provide the first
description of this subassociation in Croatia. It should be
placed under special protection owing to exceptional
biological diversity and beauty of the landscape.

6 REFERENCES

[1] J. Blazenci¢ et al., Stanista Srbije - Prirucnik sa
opisima i osnovnim podacima, Institut za botaniku i
botanicka baSta “Jevremovac”, Bioloski fakultet
Univerziteta u Beogradu (2005), pag. 684, Beograd.

[2] J. Braun-Blanquet, Pflanzensoziologie, Grundziige
der Vegetationskunde (1964), pag. 865, Springer,
Wien — New York.

[3] D. Cestar, V. Hren, Z. Kovacevié, J. Martinovié, Z.
Pelcer, Tipoloske znacajke Suma slavonskog gorja,
Radovi Sum. instituta 39 (1979), pag. 78, Zagreb.

[4] P. Fukarek, Prilog poznavanju nomenklature i
rasprostranjenosti hrasta sladuna (Quercus conferta
Kit. in Schult. = Q. farnetto Ten.), Radovi XXII. N.
D. BiH. knj. 6 (1963), pag. 113-166, Sarajevo.

[5] P. Fukarek, Sjeverozapadna granica danasnje
rasprostranjenosti hrasta sladuna (Quercus conferta
Kit.). Sumarski list 88/3-4 (1964), pag. 109-123,

Zagreb.
[6] P. Fukarek, Das Quercetum confertae
hercegovinicum im Narenta-Tal. - Angew.

Pflanzensoziol. 18 (1966), pag. 37-45.

[7] P. Fukarek, B. Fabijani¢, N. Janji¢, Nova nalaziSta
sladuna (Quercus conferta Kit) u Bosni i
Hercegovini, Nau¢ni skupovi Srpske akademije
nauka i umjetnosti 1 (1974), pag. 69-83, Beograd.

[8] M. Glisi¢, Prilog poznavanju areala Suma hrastova
cera i sladuna (Quercetum confertae-cerris Rudski)
u severo-isto¢noj Bosni. Nar. Sumar 10 (1956),
pag. 21-26, Sarajevo.

(9]

[14]

[15]

[16]

[17]

S. Gancev, La végétation de la zone orophyte du
Rila nord-ouest. Izv. Bot. Inst. Ban, Sofia (1963),
pag. 15-99.

S. M. Hennekens, J. H. J. Schaminée,
TURBOVEG, a comprehensive data base
management system for vegetation data, J. Veg.
Sci. 12 (2001), pag. 589 —591.

B. Jovanovi¢, R. Dunji¢, Prilog poznavanju
fitocenoza hrastovih Suma Jasenice i okoline
Beograda. Zbornik radova Instituta za ekologiju i
biogeografiju Srpske akademije nauka 2 (1951),
pag. 203-230, Beograd.

B. Jovanovi¢, O klimatogenoj Sumi jugoistoéne
Srbije, Institut za ekologiju i biogeografiju, Zbornik
radova 7/6 (1956), pag. 3-35, Beograd.

B. Jovanovi¢, Neke Sumske fitocenoze
severozapadne Srbije. Institut za Sumarstvo i drvnu
industriju, Zbornik, knjiga VI (1967), pag. 19-72,
Beograd.

Matevski et al., Forest vegetation of the Galicica
mountain range in Macedonia, Bioloski inStitut
Jovana Hadzija ZRC SAZU, Makedonska
akademija na naukite i umetnostite (2011), pag.
200, Ljubljana.

A. Medwecka-Kornas, R. Drenovski, Lj. Grupce,
M. Mulev, The oak forest Quercetum frainetto-
cerris on the foothills of the mountain range
Gali¢ica (Macedonia), Acta Societalis Botanicorum
Poloniae 55/3 (1986), pag. 325-342.

Lj. Melovski, Lj. Grupce, M. Mulev, Nutrient
Cycling Quercetum Frainetto-Cerris Macedonicum
Ecosystem In Galicica National Park, Book,
Responses of Forest Ecosystems to Environmental
Changes (1992), pag. 405-416.

T. Nikoli¢, (ur.), Flora Croatica, baza podataka.
On-line (http:/hirc.botanic.hr/fcd). Botanicki zavod,
Prirodoslovno-matematicki fakultet, SveuciliSte u
Zagrebu, Accessed december, 2015.

J. Podani, SYN-TAX 2000. Computer Programs for
Data Analysis in Ecology and Systematics, User s
Manual (2001), pag. 53, Budapest.

B. Puaa, Z. Najvirt, A. Milicevié, Neke
pedolosko-floristicke 1 gospodarske znacajke
Sumskih sastojina na lokalitetu Otmanov Vis.
Sumarski list 135/3-4 (2011), pag. 161-167,
Zagreb.

1. Rudski, Tipovi lis¢arskih Suma jugoistoénog dela
Sumadije. Prir. Muz. Srps. Zem. 25 (1949), pag. 3-
67.

V. Stupar, . Milanovié, J. Bruji¢, A. Carni,
Formalized classification and nomenclatural
revision of thermophilous deciduous forests
(Quercetalia  pubescentis) of Bosnia and

Herzegovina. Tuexenia 35 (2015), pag. 85-130,
Gottingen, available online at www.tuexenia.de

A. Taksi¢, Geologija slavonskog gorja i Pozeske
kotline. U: Strbasi¢, M. (ur.) Pozega 1277-1977
(1977), pag. 16-28, Pozega.

I. Trinajsti¢, J. Franji¢, J. Samardzi¢, I. Samardzic,
Fitocenoloske znacajke Suma sladuna i cera (As.
Quercetum frainetto-cerris Rudski 1949) u
Slavoniji (Hrvatska). Sumarski list 120/7-8 (1996),
pag. 299-306, Zagreb.

J. Vukeli¢, Sumska vegetacija Hrvatske, SveudiliSte
u Zagrebu, Sumarski fakultet, Drzavni zavod za
zastitu prirode (2012), pag. 403, Zagreb.



For. review 46: 7-14. Skopje, 2015
Ss. Cyril and Methodius University in Skopje
Faculty of Forestry in Skopje

[25] E. Vukiéevi¢, Sumske fitocenoze Cera. Glas. Muz.
Sum. Lova 6 (1966), pag. 95-124.

[26] J. Zeli¢, Preliminarne volumne tablice za hrast
sladun (Quercus frainetto Ten), Radovi Sumarskog
instituta 38/1 (2003), pag. 97-117, Jastrebarsko.

[27] J. Zelié, Hrast sladun na Krndiji, Hrvatske Sume
d.o.0. - Zagreb, Uprava Suma-Podruznica Pozega
(2011), Pozega.

ISSN 1857-9507 on-line: www.sf.ukim.edu.mk/sumarski_pregled.htm

14



LUYMAPCKW NPEMMENQ
MeryHapoaHO Hay4HO crnMcaHue
lop. 46 / Ctp. 1-95

Ckonje, 2015

Online ISSN 1857-9507
Y[IK 630

Y/IK 635.9

VIIK 674

U3paBay

YHusepauTtet ,CB. Kupun n Matoguj“ Bo Ckonje
Lymapcku cpakyntet Bo Ckonje

OekaH

O-p JaHe AueBcku

FmaBeH 1 oaroBopeH ypeaHUK
IO-p bojaH CMoBCkM

YpenyBauku ogéop

O-p Jbynyo Hectoposckm (Ckonje, MakegoHuja)

O-p Mapunena Uyojtuk (3arpe6, Xpeatcka)

O-p Munocas Anrenuk (Moaropuua, LipHa Mopa)

O-p Munopag OQanunosuk (benrpag, Cp6uja)

O-p UpeHa MNana3oBa-AHakueBa (Ckonje, MakenoHuja)
O-p PoGept Bpyc (Jby6reaHa, CrnoseHuja)

[-p Yvnpuan MNanaruany (Cyqasa, Pomanuja)

[O-p Bnatko AHpgoHoBckm (Ckonje, MakenoHuja)

O-p Cawa Opnosuk (Hosu Cag, Cpbuja)

O-p Mapraputa leoprunesa (Coduja, Byrapuja)

O-p 3opaH lNoBeaap (barsa Jlyka, P. Cpncka, BAX)

O-p JacmuHka PusoBcka AtaHacoBcka (Ckonje, MakenoHuja)
[O-p Mapuyc OAumutpos (Codumja, Byrapuja)

M-p OejaH MaHLykoBcku (Ckonje, MakenoHuja)

TexXHUYKM ypeaHUK
M-p OejaH MaHLlykoBCKM

Kopuua n HacnoBHa choTorpachmja
O-p BojaH CumoBcku, Ramonda nathaliae

Wanerysa eaHall rofuLLHO

UnTepHeT-cTpaHuua
www.sf.ukim.edu.mk/sumarski_pregled.htm

Appeca Ha usgaBavor
YKUM-LLymapcku dakyntet Bo Ckonje
Penakumja Ha LLlymapcku npernepq,

¥n. ,16 MakegoHcka 6puraga“ 6p. 1
(M. chax 235)

1 000 Ckonje

Peny6nvka MakenoHuja

E-nowra: sumpregled@sf.ukim.edu.mk
www.sf.ukim.edu.mk

lNop. 46
Vol. 46

Wywm. npernea (Sum. pregled)
For. review

FOREST REVIEW
International Scientific Journal
Vol. 46 / Pag. 1-95

Skopje, 2015

Online ISSN 1857-9507
UDC 630

UDC 635.9

UDC 674

Publisher

Ss. Cyril and Methodius University in Skopje
Faculty of Forestry in Skopje

Dean

Jane Acevski PhD

Editor-in-chief
Bojan Simovski PhD

Editorial board

Ljup€o Nestorovski PhD (Skopje, Macedonia)
Marilena IdZojtié PhD (Zagreb, Croatia)

Milosav Andeli¢ PhD (Podgorica, Montenegro)
Milorad Danilovi¢ PhD (Belgrade, Serbia)

Irena Papazova-Anakieva PhD (Skopje, Macedonia)
Robert Brus PhD (Ljubljana, Slovenia)

Ciprian Palaghianu PhD (Suceava, Romania)
Vlatko Andonovski PhD (Skopje, Macedonia)

Sasa Orlovi¢ (Novi Sad, Serbia)

Margarita Georgieva PhD (Sofia, Bulgaria)

Zoran Govedar PhD (Banja Luka, R. Srpska, BIH)
Jasminka Rizovska Atanasovska PhD (Skopje, Macedonia)
Marius Dimitrov PhD (Sofia, Bulgaria)

Dejan MandZukovski MSc (Skopje, Macedonia)

Technical editor
Dejan MandZukovski MSc

Cover page and photography
Bojan Simovski PhD, Ramonda nathaliae

Published once a year

Web page (on-line)
www.sf.ukim.edu.mk/sumarski_pregled.htm

Publisher's address

UKiM Faculty of Forestry in Skopje
Editorial Board of the Forest Review
Ul. 16 Makedonska brigada br. 1
(P.O. box 235)

MK-1000 Skopje

Republic of Macedonia

E-mail: sumpregled@sf.ukim.edu.mk
www.sf.ukim.edu.mk

Ckonje, 2015
Skopje, 2015





