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EASTERN PART OF THE REPUBLIC OF MACEDONIA

Renata CUSTEREVSKA', Vlado MATEVSKI"?, Mitko KOSTADINOVSKI!
& Andraz CARNI?*

Abstract

The study deals with the distribution and classification of the association Erysimo-Trifolietum Micevski 1977 (alli-
ance Trifolion cherleri Micevski 1971, order Astragalo-Potentilletalia Micevski 1971, class Festuco-Brometea Br. Bl. et
Tx. 1943). The association develops on siliceous bedrock of the northern and northeastern parts of the Republic
of Macedonia. After the research of dry grasslands in the region of Kratovo, enough information was available
to prepare a synthetic overview of the association Erysimo-Trifoliectum. Within the frame of this association, two
new subassoaciations are described — subass. scleranthetosum subass. nova and subass. brachypodietosum subass.
nova. Analysis of geoelements showed that sub-Mediterranean species are the most numerous and analysis of life
forms provided evidence of their therophyto-hemicryptophytic physiognomy. The paper also presents the locali-
ties of occurrence, their floristic composition, synecological characteristics, life forms incidence and areal types.
Key words: Erysimo-Trifolietum, geoelements, life forms, syntaxonomy, vegetation, Republic of Macedonia.

Izvlecek

Raziskava se ukvarja z razdirjenostjo in klasifikacijo asociacije Erysimo-Trifolictum Micevski 1977 (zveza Tri-
Jolion cherleri Micevski 1971, red Astragalo-Potentilletalia Micevski 1971, razred Festuco-Brometea Br. Bl. et Tx.
1943). Asociacija se pojavlja na silikatni podlagi v severnem in severovzhodnem delu Republike Makedonije.
Po zakljucenih raziskavah v okolici Kratova, smo razpolagali z zadostno koli¢ino podatkov, da smo lahko
pripravili sinteti¢ni pregled asociacije Erysimo-Trifolietum. V okviru asociacije smo opisali dve novi subasocia-
ciji — subasociacijo sclerathetosum subass. nova in brachypodietosum subass. nova. Analiza horoloskega spektra
je pokazala, da so v zdruzbah najbolj pogoste submediteranske vrste, analiza zZivljenjskih oblik pa kaze na
terofitsko-hemikriptofitski znacaj te asociacije. Delo prikazuje lokalitete, kjer se zdruzbe pojavljajo, floristicno
zgradbo, sinekoloske znacilnosti, spekter zivljenjskih oblik in horologki spekter.

Kljuéne besede: Erysimo-Trifolietum, geoelementi, zivljenjske oblike, sintaksonomija vegetacija, Republika
Makedonija.

1. INTRODUCTION

Dry grasslands have existed in the landscape of
Europe since the Pleistocene and they are west-
ern outposts of the vast steppes of Russia and the
Ukraine (Kunes$ et al. 2008, Werger 2009), and
can be primary and secondary. On the territory of

the Republic of Macedonia they are maintained
by human activities. With the abandonment of
traditional agriculture, they have become over-
grown, mainly by thermophilous deciduous for-
est of Quercetalia pubescentis. During the 20" cen-
tury, they therefore became fragmented and are
among endangered habitats. Various activities
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for the preservation of dry grasslands are taking
place throughout Europe. (Dzwonko & Loster
2007, Kiehl & Pfadenauer 2007, Dostalek & Fran-
tik 2008, Carni & al. 2009, Kavgaci & al. 2010)

In continental parts of Europe, dry grass-
lands of lower altitudes are mainly classified
within the class of Festuco-Brometea. In Atlantic
and sub-Atlantic parts of Europe, appearing al-
so in the western part of the Balkan Peninsula,
there appear lowland dry grasslands over acidic
substrate, dominated by Nardus stricta, but in the
southern Balkans, such vegetation appears at
higher altitudes and can be classified within Cal-
luno-Ulicetea or Funcetea trifidi. (Micevski 1994,
Redzi¢ 2007, Velev & Apostolova 2009)

Dry grasslands in the southern part of the Bal-
kan Peninsula are classified in the endemic order
Astragalo-Potentilletalia within the class Festuco-
Brometea. (Micevski 1971, Rodwell et al. 2002,
Bergmeier & al. 2009).

The dry grasslands on siliceous geological
bedrock on the territory of the Republic of Mace-
donia are assigned to the class Festuco-Brometea,
order Astragalo-Potentilletalia and alliance Trifo-
lion cherleri.

The order Astragalo-Potentilletalia (Micevski
1971) and alliance Trifolion cherleri (Micevski
1972) that comprises the vegetation of dry
grassland on siliceous, have been described on
the territory of Macedonia. Many elaboration of
this vegetation exist over the wider area of the
southern Balkans (Micevski 1970, 1972, 1973,
1977, 1978, 1994, Horvati¢ & Randjelovi¢ 1973,
Randjelovi¢ 1975, Rexhepi 1979, Randjelovi¢
& Ruzi¢ 1982, 1986, Ruzi¢ 1983, Micevski &
Matevski 1984, Konstantinou 1992, Matevski
& Kostadinovski 1998, Matevski et al. 2007,
Sopotlieva & Apostolova 2007, Bergmeier 2009,
Carni et al. 2010).

Five associations have been described in Ma-
cedonia so far, Tunico-Trisetetum myrianthi Micev-
ski 1972 (in the region of Gevgelija and Bitola),
Helianthemo-Euphorbietum thessalae Micevski 1973
(in the region of Kocani, Prilep, Veles and Make-
donska Kamenica), Erysimo-Trifolietum Micev-
ski 1977 (in the region of Skopje, Radovis, Stip,
Probistip, Kratovo and Veles), Diantho-Cistetum
incani Micevski et Matevski 1984 (in the region
of Gevgelija) and Biserrulo-Scleranthetum dichoto-
mae Matevski et Kostadinovski 1998 (in the Mari-
ovo region).

Here we deal with the dry grassland commu-
nities of Erysimo-Trifolietum, which develops on
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siliceous bedrock up to 900 m. It is widespread in
the central, northern and northeastern part of the
Republic of Macedonia (Micevski 1977).

The aim of the article is to identify the posi-
tion of newly acquired data of dry grassland
vegetation in the eastern part of the Republic of
Macedonia. After syntaxonomic classification of
data within the association Erysimo-Trifolietum,
we investigated its floristic, phytogeographical
and structural diversity, as well as its detailed dis-
tribution pattern. Finally, we describe new syn-
taxa and discuss the classification of dry grass-
lands in the southern Balkans.

2. MATERIALS AND METHODS

During 2004 and 2005, field studies were con-
ducted on many dry grassland localities in the
region of Kratovo, on both sides of the River
Kriva. We collected 81 vegetation samples (rele-
vés) with plot size 100 m? inhomogeneous relevés
are expelled, where mixture of silicate and car-
bonate plant appears, other are shown in Table 1.
The average annual temperature for this region
is 11.4°C, and the average annual rainfall is
728.4 mm (Lazarevski 1993).

Vegetation research was carried out according
to the Braun-Blanquet approach (Braun-Blanquet
1964; Westhoff & van der Maarel 1973). The no-
menclature of plant species is according to Flora
Europaea (Tutin et al. 1964-1993); Prodromus flo-
rae peninsulae Balcanicae (Hayek 1927-1933), Flora
of the Republic of Macedonia (Micevski 1985, 1993,
1995, 1998, 2001, 2005), Flora of Bulgaria (Jor-
danov 1963-1979; Velchev 1982, Kozuharov 1992,
1995), Flora of the SR Serbia (Josifovi¢ 1970-1977),
as well as many other monographs and floristic
and taxonomic articles. The syntaxonomy and
nomenclature of the new plant communities are in
accordance with the International Code of Phyto-
sociological Nomenclature (Weber al. 2000).

Vegetation relevés made in the field and from
literature sources were entered in the Turboveg
database (Hennekens et al. 2001). The combined
values for the cover-abundance scale was trans-
formed according to Van der Maarel (1979) for
the purpose of numerical analysis. Classifications
of relevés were made by the program PC-ORD 4
(McCune & Mefford 1999) where Ward’s, Flex-
ible beta methods and the relative Euclidean dis-
tance were applied. Vegetation relevés were also
analyzed by the computer program JUICE 6.4
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(Tichy 2006), whereby diagnostic species were
determined using fidelity measure coefficients
(Barkman 1979, Chytry et al. 2002).

Life forms according to Raunkiaer (1934)
were used for defining the biological spectrum.
Geoclements were established according to Gaji¢
(1980) and Pignatti (2005). The proportion of
therophytes and hemicryptophytes was visual-
ised by a Mean plot diagram in the computer
program Statistica 7.0. (StatSoft, 2007).

The results of numerical analysis were used
to elaborate an analytic table (Table 1). All plant
taxa appearing in the relevés were classified into
the corresponding syntaxa. The basis for this
classification was a synthetic table (not shown in
the article), including the calculation of fidelity
measurements, and expert knowledge.

The basic soil properties (soil type, pH and
CaCO, concentration) were analyzed and deter-
mined. The pH value of the soil solution was elec-
trometrically determined with a glass electrode
in water suspension and 1 M KCI, while the car-
bonate concentration in the soil was determined
by Scheibler’s volumetric method (Mitri¢eski et
al. 2001).

3. RESULTS

We first made a cluster analysis with the formed
database, which consists of 257 vegetation rele-
vés. The results are presented as a dendrogram
(Figure 1). It can be seen that vegetation relevés
made during of our investigations in the north-
ern parts of the Republic of Macedonia (around
in Kratovo region) are divided into two clusters
(numbers 1 and 2) and they are mostly related to
vegetation relevés of the ass. Erysimo-Trifolietum
(cluster with ordinal number 3).

Our relevés show a floristic affinity to Erysimo-
Trifolietum and all nine diagnostic taxa proposed
by Micevski (1977) appear; it was decided to clas-
sify the relevés under consideration into Erysimo-
Trifolietum.

The relevés classified within Erysimo-Trifo-
lietum were elaborated separatly. The results
are presented as a dendrogram (Figure 2), in
which it can be seen that the vegetation relevés
are grouped in four clusters. It was decided that
these four groups represent independent syntaxa,
i.e., subassociations of the association Erysimo-
Trifolietum, as typicum, onobrychidetosum, scleran-
thetosum and brachypodietosum.
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Figure 1: Dendrogram of hierarchical clustering of the veg-
etation relevés of the alliance Trifolion cherleri from the terri-
tory of the Republic of Macedonia in 9 clusters (flexible beta
method, relative Euclidean distance). Legend: cluster 1 and
cluster 2 — Erysimo-Trifolietum (Tab. 1/1-25; 11/26-53; 111/1-32;
Micevski, 1977); cluster 3 — Tab. 1/1-62 (own relevés) clus-
ter 4- Tab. 1/63-72 (own relevés); cluster 5 and cluster 7 —
Helianthemo-Euphorbietum thessalae (literature data); clus-
ter 6 —Tunico-Trisetetum myrianthi (literature data); cluster
8 — Biserrulo-Scleranthetum dichotomae (literature data); and
cluster 9 — Diantho-Cistetum incani (literature data);

Slika 1: Dendrogram hierarhi¢nega kopicenja vegetacijskih
popisov zveze Trifolion cherleri z ozemlja Republike Makedo-
nije: 7 snopov (Wardova metoda, relativna evklidska razda-
lje). Legenda: snop 1 — Tabela 1/63-72 (lastni popisi); snop
2 - Tabela 1/1-62 (lastni popisi); snop 3 — Erysimo-Trifolietum
(literaturni podatki); snop 4 — Tunico-Trisetetum myrianthi
(literaturni podatki); snop 5 - Helianthemo-Euphorbietum
thessalae (literaturni podatki); snop 6 — Biserrulo-Scleranthe-
tum dichotomae (literaturni podatki); in snop 7 — Diantho-
Cistetum incani (literaturni podatki).

I
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Figure 2: Dendrogram of hierarchical clustering of the veg-
etation relevés of the ass. Erysimo-Trifolietum Micevski 1977
on the territory of the Republic of Macedonia in four clusters
(Ward’s method, relative Euclidean distance); cluster 1 — Table
1/63-72 - Erysimo-Trifolietum brachypodietosum, cluster 2 —
Table 1/1-62 - Erysimo-Trifolietum scleranthetosum, cluster
3 — Erysimo-Trifolietum typicum, cluster 4 — Erysimo-Trifo-
lietum onobrychidietosum.

Slika 2: Dendrogram hierarhi¢nega kopicenja vegetacijskih
popisov asociacije Erysimo-Trifolietum Micevski 1977 z ozem-
lja Republike Makedonije: 4 snopi (Wardova metoda, relative
Evklidska razdalja); snop 1 — Tabela 1/63-72 — Erysimo-Trifo-
lietum brachypodietosum, snop 2 — Tabela 1/1-62 — Erysimo-
Trifolietum scleranthetosum, snop 3 - Erysimo-Trifolietum
typicum, snop 4 — Erysimo-Trifolietum onobrychidietosum.
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The individuality of the four groups was also
confirmed by calculation of differences in the
biological spectrum (life forms) and phytogeo-
graphical structure (geoelements) (Table 3, 4).
The difference in the presence of therophytes and
hemicryptophytes in the four groups of relevés
(subassociations) is statistically significant (Fig-
ure 3, 4). The spread of the relevés from the first
to the fourth group is generally from north to
south, by which the impact of continental climate
is reduced and the impact of the sub-Mediterra-
nean climate is increased. Therophytes, as the
plants most adapted to arid conditions, appear
in a dry and hot climate in which the vegetation
period is shorter. It seems that the main differ-
ence between the subassociations is the propor-
tion of therophytes and hemicryptopytes, which
correlates to the geographical position and this is
shown in the map of the distribution of the four
subassociations (Figure 5).

Their biological and chorological spectra are
presented in Tables 2 and 3.

Table 2: Biological spectrum of the subassociations of
the ass. Erysimo diffusi- Trifolietum angustifolii Micevski
1977.

Tabela 2: Bioloski spekter subasociacij asociacije Erysi-
mo diffusi-Trifolietum angustifolii Micevski 1977.

life form (%) T Ch G H Ph
subass. brachypodietosum 53 40 2 4 1
subass. scleranthetosum 54 39 5 2 0
subass. typicum 56 38 3 3 0
subass. onobrychietosum 64 29 5 2 0

Table 3: Chorological spectrum of the subassociations
of the ass. Erysimo diffusi-Trifolietum angustifolii Mi-
cevski 1977.

Tabela 3: Horoloski spekter subasociacij asociacije
Erysimo diffusi-Trifolietum angustifolii Micevski 1977.

s
S s
S s 8 3
Areal types (%) 3 2 = =
LS R X 9
42 48 ¢ 49g
< O < g < < "8
o3 ol S o
28 28 Z 28
Eurasian 37 34 30 32
Euromediterranean 36 32 36 36
Stenomediterranean 10 7 10 17
Mediterranean-mountain 2 3 5 3
Balkanic and sub-Balkanic 5 11 7 5
Boreal 2 3 3 0
Cosmopolitan 8 10 8 7
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Figure 3: Mean plot diagram. Proportion of therophytes in
groups of relevés (subassociations): 1 — subass. brachypodie-
tosum, 2 — subass. scleranthetosum, 3 — subass. typicum and
4 - subass. onobrychietosum.

Slika 3: Diagram srednjih vrednosti. DeleZ terofitov v skupi-
nah popisov (subasociacijah): 1 - subass. brachypodietosum,
2 - subass. scleranthetosum, 3 - subass. typicum in 4 — subass.
onobrychietosum.

0.42 T T T T T T

o Mean

040 T Mean +0.95 Conf. Interval |

0.38
0.36

0.34

0.32

0.30

0.28

Hemicryptophytes

0.26

0.24

HE: KW-H(3; 154) = 90.9852; p = 0.0 I

F(3; 150) = 61.2826; p = 0.0
0.20 1 1 1 1 1 1
1 2 3 4

Figure 4: Mean plot diagram. Proportion of hemicrypto-
phytes in groups of relevés (subassociations): 1 — subass bra-
chypodietosum, 2 - subass. scleranthetosum, 3 — subass. typi-
cum and 4 - subass. onobrychidietosum.

Slika 4: Diagram srednjih vrednosti. Delez hemikriptofitov
v skupinah popisov (subasociacijah): 1 - subass. brachypo-
dietosum, 2 — subass. scleranthetosum, 3 — subass. typicum in
4 - subass. onobrychietosum.
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Figure 5: Distribution of the subassociations of the association Erysimo-Trifolietum, 1 — subass. brachypodietosum, 2 — subass.
scleranthetosum, 3 — subass. typicum and 4 - subass. Onobrychietosum.
Slika 5: Razporeditev subasociacij associacije Erysimo-Trifolietum, 1 — subass. brachypodietosum, 2 — subass. scleranthetosum,

3 — subass. typicum in 4 — subass. onobrychietosum.

4. DISCUSSION

The results show that the vegetation of dry grass-
lands in the research area around Kratovo should
be classified into the association Erysimo-Trifo-
lietum Micevski 1977. Under the original syntaxo-
nomic concept, it is part of the alliance Trifolion
cherleri, which includes the community on rock
and highland pastures on siliceous bedrock, in
the order Astragalo-Potentiletallia and the class
Festuco-Brometea (Micevski 1977).

The position of the alliance Trifolion cherleri
in modern syntaxonomic systems is often defined
differently from its original conception. Thus, ac-
cording to Rodwell et al. (2002), which provides
a review of phytocenological alliances and their
correlation with EUNIS habitats, the alliance
Trifolion cherleri is not part of the order Astragalo-
Potentilletalia and the class Festuco-Brometea but
within the order Helianthemetalia guttati Br.-Bl. in
Br.-Bl. et al. 1940, from the class Helianthemetea
guttati (Br.-Bl. in Br.-Bl. et al. 1952) Rivas Goday
et Rivas-Mart. 1963.

This new syntaxonomic solution is accepted
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by Sopotlieva & Apostolova (2007) and the first
time they register the ass. Erysimo-Trifolietum on
the territory of the Republic of Bulgaria, they
place it in the class Helianthemetea guttati.

The problem of the syntaxonomic position of
the alliance Trifolion cherleri described on the ter-
ritory of the Republic of Macedonia (represented
by five associations also described from its terri-
tory) is still an open question. A definitive solu-
tion requires extensive research into its broader
areal, based on the most recent findings present-
ed in the works of Royer (1991), Mucina (1997),
Rodwell et al. (2002) and others. In this paper,
we adhere to the syntaxonomy within the frame
of the class Festuco-Brometea, in which have been
subordinated community from the belt of moun-
tain pastures in the territory of the Republic of
Macedonia.

According to the results of analysis within the
frame of the ass. Erysimo-Trifolietum from north-
eastern parts of the Republic of Macedonia, two
new well- separated subassociations can be dis-
tinguished, we propose the following syntaxo-
nomic scheme of the association:
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Class: Festuco-Brometea Br. Bl. et Tx. 1943
Order: Astragalo — Potentilletalia Micevski 1971
Alliance: Trifolion cherleri Micevski 1971
ass. Erysimo diffusi-Trifolietum angusti-

Jolii Micevski 1977

(Table 1 (Micevski 1977), lectotypus hoc
loco: relevé no. 9)

- subass. typicum Micevski 1977

- subass. onobrychietosum Micevski 1977

(Table 3 (Micevski 1977), lectotypus hoc
loco: relevé no. 14)

- subass. scleranthetosum subass. nova

- subass. brachypodietosum subass. nova

Erysimo diffusi-Trifolietum angustifolii scleran-
thetosum subass. nova

(Table 1, relevés 1-62, holotypus hoc loco:
relevé no. 11)

Registered at several locations around Krato-
vo, at 453-735 m height, inclination up to 10°, in
fields with different aspects (mostly with a south-
ern aspect) (Figure 6).

The differential species of the subassociation
scleranthetosum are Logfia arvensis, Scleranthus
perennis subsp. dichotomus, Sedum hispanicum, Ver-
bascum lesnovoensis, Trifolium retusum, Valerianella
turgida and Elymus hispidus subsp. hispidus.

The results of chemical analysis of soil sam-
ples taken from the soil profile on a representa-
tive vegetation relevé are shown in Table 4.

Table 4: Soil type results and pH.

Tabela 4: Tipi tal in pH.

Serial Soil Horizon and  Locality CaSO, pH
No. type depth (cm) (%) H,0 nKCl
1 leptosol (A) 0-5 v. Kuklica-Vidim 0 75 64
2 leptosol (A)0-10  v. Filipovci 0 69 54
3 leptosol (A) 0-8 v. Konju 0 7.1 5.8

In the researched leptosols, because of the
shallow solum, supplying the plants with water
and nutrients is obstructed and the habitats must
therefore be considered extremely xerothermic.
The profile with serial number 1 is particularly
xerothermic.

Stands of the subass. scleranthetosum were reg-
istered on very eroded habitats, so they contain
many xerothermic species that are specific to that
type of habitat (Scleranthus perennis subsp. dicho-
tomus, Sedum annuum, Sedum hispanicum, Sedum
sartorianum, Sedum rubens, Valerianella turgida,
Minuartia hirsuta subsp._falcata, Psilurus incurovus,
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Figure 6: Location of the investigated area (village Pendac).
Slika 6: Lokaliteta na raziskovanem obmo¢ju (vas Pendac).

Poa bulbosa, Eragrostis minor, Vulpia ciliata, Logfia
arvensis and others), which determine the physi-
ognomy of the plant cover.

The communities representing the subass.
scleranthetosum contain 250 plant species. Their
biological and chorological spectra are presented
in Table 2 and 3.

From the analysis of the floristic composition
and percentage incidence of the life forms, it is
obvious that this is a typical sub-Mediterranean
community. The large percentage incidence of
therophytes (54%) is in direct correlation with
the influence of the modified sub-Mediterranean
climate. The chorological spectrum in the stud-
ied areas shows great phytogeographic diversity.

Erysimo diffusi-Trifolietum angustifolii brachy-
podietosum subass. nova

(Table 1, relevés. 63-72, Holotypus hoc loco:
relevé no. 66)

The floristic composition of the community in
the area is very rich and is shown in Table 1.

The subassoaciation is clearly differentiated
and is characterized by the following species —
Minuartia hamata, Brachypodium distachyon, Echi-
naria capitata, {iziphora capitata, Linum corymbu-
losum, Coronilla scorpioides, Buffonia tenuifolia and
Dianthus pallens.

According to the chemical analysis of soil
samples taken from representative relevés of the
researched areas, the soil reaction in H,O is pH -
6.6, and in nKCl is 5.4.

Based on the American classification of soil
reaction in water specified by Filipovski (1984),
the soil of this locality has a neutral reaction.

The alliance Trifolion cherleri is poorly char-
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acterized and is represented with several taxa —
Taeniatherum caput-medusae, Galium macedonicum
and Aphanes arvensis. This is probably the result
of the large number of calcifilic species that have
found favourable conditions for development
within the subassociation and they have probably
outcompeted most of the characteristic species of
the alliance Trifolion cherleri.

The presence of many calcifilic species is spe-
cific for the researched stands of this subassocia-
tion around Kratovo, although there is a lack of
limestone as a geological substrate. This could be
explained by the influence of limestone from the
deeper soil layers or the presence of limestone as
a geology substrate in the surroundings.

The communities representing the subass.
brachypodietosum contain 162 plant species. Their
biological and chorological spectra are presented
in Table 2 and 3.

From analysis of the floristic composition and
percentage incidence of life forms, this is obvi-
ously a typical sub-Mediterranean community.
The group of Mediterranean areal types (Steno-
Mediterranean, Euromediterranean, and Medi-
terranean-mountain) is dominant and provides a
strong sub-Mediterranean imprint to the vegeta-
tion of the researched area. This group is repre-
sented by 48 percent and usually inhabits thero-
xerophylous habitats.
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7. APPENDIX

Localities of the reléves and cover of the layers
in Table 1. Running number, locality aspect, al-
titude (m), cover, inclination (%), latitude, lon-
gitude, and sampling date are presented, respec-
tively."

1: Ketenovo, E, 431, 79, 24, 42° 6' 32.31" N, 22°
5' 4.05" E, 28. 05. 2004; 2: Ketenovo, E, 459, 82,
30, 42° 6' 36.65" N, 22° 5' 4.07" E, 28. 05. 2004; 3:
Ketenovo, NE, 478, 83, 17, 42° 6' 36.51" N, 22° 5'
2.79" E, 28. 05. 2004; 4: Penda¢, SW, 590, 87, 6, 42°
6'50.42" N, 22°0'58.86" E, 05. 06. 2004; 5: Pendad,
SE, 593, 78, 8, 42° 6' 55.98" N, 22° 0' 50.57" E, 05.
06. 2004; 6: Pendaé, SW, 665, 91, 4,42° 7' 11.30" N,
22° 0' 57.03" E, 06. 06. 2004; 7: Pendaé, SW, 652,
97, 3, 42° 7' 6.95" N; 22° 0' 47.04" E, 06. 06. 2004;
8: Pendaé, SW, 635, 83, 3, 42° 7' 7.99" N, 22° ('
29.22" E, 06. 06. 2004; 9: Filipovci, E, 544, 98,
6, 42° 3' 16.00" N, 22° 4' 45.01" E, 09. 06. 2004;
10: Filipovci, S, 548, 89, 3, 42° 3' 16.49" N, 22°
4' 46.14" E, 09. 06. 2004; 11: Filipovci, SW, 569,
78, 4, 42° 3' 16.05" N; 22° 4' 51.46" E, 10. 06. 2004;
12: Filipovci, W, 575, 98, 42° 3' 15.18" N, 22° 4'
53.67" E, 09. 06. 2004; 13: Filipovci, N, 578, 100,
2,42° 3'17.31" N, 22° 4' 55.65" E, 10. 06. 2004; 14:
Filipovci, W, 561, 100, 1, 42° 3' 21.08" N, 22° 4’
52.91" E, 10. 06. 2004; 15: S. Rudare, SW, 417, 100,
3,42°4'4756" N, 21°59' 18.90" E, 07. 06. 2004; 16:
S. Rudare, S, 423, 100, 10, 42° 4' 46.55" N, 21° 59'
20.93" E, 10. 06. 2004; 17: S. Rudare, SE, 445, 100,
9,42°4'41.93" N, 21°59' 30.47" E, 10. 06. 2004; 18:
S. Rudare, SE, 440, 100, 3, 42° 4' 39.92" N, 21° 59'
32.24" E, 13. 06. 2004; 19: S. Rudare, SE, 433, 98,
8,42°4'38.46" N; 21°59' 34.17" E, 13. 06. 2004; 20:
S. Rudare, W, 421, 92, 12, 42° 4' 53.82" N, 21° 59'
18.77" E, 13. 06. 2004; 21: S. Rudare, SW, 441, 100,
10, 42° 4' 52.62" N, 21° 59' 22.94" E, 13. 06. 2004;
22: Ketenovo, N, 454, 84, 13, 42° 6' 51.75" N; 22°
5" 1.21" E, 29. 05. 2004; 23: Ketenovo, NW, 427,
96, 17, 42° 6' 50.34" N, 22° 5' 7.30" E, 29. 05. 2004;
24: Kuklica, W, 678, 100, 11, 42° 6' 2.97" N, 22° 1'
5.12" E, 31. 05. 2005; 25: Kuklica, N, 413, 100, 15,
42°5'3.75" N, 22° 1' 6.56" E, 31. 05. 2005; 26: Kuk-
lica, N, 427, 100, 3, 42° 5' 4.58" N, 22° 1' 18.57" E,
31. 05. 2005; 27: Kuklica, S, 395, 100, 1, 42° 4'
59.40" N, 22° 1' 24.93" EE, 03. 06. 2005; 28: Kuk-
lica, NE, 401, 100, 1, 42°5' 2.27" N, 22° 1' 24.85" E,
03. 06. 2005; 29: Kuklica, E, 404, 100, 5, 42° 5'
1.31" N, 22° 1' 23.20" E, 03. 06. 2005; 30: Kukli-
ca, S, 598, 97, 3, 42° 5' 40.08" N, 22° 1' 34.89" E,
28. 05. 2005; 31: Kuklica, SE, 678, 98, 15, 42° 5'

43.80" N, 22° 1' 48.88" E, 28. 05. 2005; 32: Kuk-
lica, S, 765, 100, 17, 42° 6' 22.25" N, 22°1' 32.11" E,
29. 05. 2005; 33: Kuklica, SW, 705, 72, 5, 42° 5'
49.71" N, 22° 1' 39.49" E, 28. 05. 2005; 34: Kukli-
ca, NE, 698, 75, 8, 42° 6' 6.78" N, 22° 1' 39.76" E,
28. 05. 2005; 35: Kuklica, S, 660, 68, 4, 42° 5'
5740" N, 22°1'12.54" E, 29. 05. 2005; 36: Kuklica,
S, 650, 74, 3, 42° 5' 55.95" N, 22° 1' 12.29" E, 29.
05. 2005; 37: Kuklica, S, 719, 78, 5, 42° 6' 5.52" N,
22° 1' 10.10" E, 29. 05. 2005; 38: Kuklica, E, 727,
80, 8, 42° 6' 9.29" N, 22° 1' 13.23" E, 01. 06. 2005;
39: Kuklica, SE, 745, 80, 4, 42° 6' 20.84" N, 22°
1'17.13" E, 01. 06. 2005; 40: Kuklica, E, 741, 100,
25, 42° 6' 35.53" N, 22° 1' 39.11" E, 29. 05. 2009;
41: Kuklica, E, 535, 95,12, 42° 5' 34.38" N, 22° 1'
31.14" E, 05. 06. 2005; 42: Kuklica, N, 541, 98, 7,42°
5'37.42" N, 22° 1' 12.30" E, 05. 06. 2005; 43: Kuk-
lica, S, 390, 68, 5, 42° 4' 56.03" N, 22° 1' 17.31" E,
01. 06. 2005; 44: Kuklica, SE, 387, 72, 10, 42° 4
56.00" N, 22°1'23.00" E, 01. 06. 2005; 45: Kuklica,
E, 396, 96, 9, 42° 5' 0.46" N, 22° 1' 25.30" E, 01. 06.
2005; 46: Kuklica, S, 387, 67, 5, 42° 4' 56.00" N,
22° 1' 5.00" E, 31. 05. 2005; 47: Kuklica, S, 400,
69, 7, 42° 4' 59.00" N, 22° 1' 6.00" E, 31. 05. 2005;
48: Kuklica, S, 406, 72, 9, 42° 5' 2.00" N, 22° 1'
5.00" E, 31. 05. 2005, 04. 06. 2005; 49: Kuklica, S,
472,62, 15, 42° 5' 26.00" N, 22° 1' 17.00" E, 01. 06.
2005; 50: Kuklica, SW, 476, 78, 9, 42° 5' 28.23" N,
22° 1' 10.35" E, 04. 06. 2005; 51: Kuklica, S, 480,
86,9, 42°5' 27.19" N, 22° 1' 15.26" E, 04. 06. 2005;
52: Kuklica, SW, 487, 80, 5, 42° 5' 28.09" N, 22°
1' 20.79" E, 04. 06. 2005; 53: Kuklica, S, 502, 90,
10, 42° 5' 30.00" N, 22° 1' 29.00" E, 04. 06. 2005;
54: Kuklica, W, 403, 88, 14, 42° 5' 7.16" N, 22° ('
34.46" E, 05. 06. 2005; 55: Kuklica, S, 398, 86, 15,
42° 5" 7.02" N, 22° 0' 42.77" E, 05. 06. 2005; 56:
Kuklica, SW, 499, 89, 16, 42° 5' 10.00" N, 22° ('
45.00" E, 05. 06. 2005; 57: Ljoljak, S, 461, 94, 5, 42°
5'5.89" N, 21° 57' 48.12" E, 04. 06. 2005; 58: Ljol-
jak, S, 467, 99, 4, 42° 5' 7.26" N, 21° 57' 46.64" E,
04. 06. 2004; 59: Konju, NE, 455, 98, 4, 42° 5'
5.90" N, 21° 57' 50.79" E, 04. 06. 2004; 60: Konju,
S, 470, 98, 6, 42° 5' 8.15" N, 21° 57' 44.43" E, 07.
06. 2004; 61: Konju, S, 464, 88, 3, 42° 5" 10.22" N,
21°57' 36.31" E, 07. 06. 2004; 62: Pendaé, SE, 592,
79, 4,42° 6' 50.90" N, 22° 0' 58.88" E, 05. 06. 2004;
63: Trnovac, SE, 550, 98, 4, 42° 7' 19.26" N, 22°
4' 43.17" E, 02. 06. 2004; 64: Trnovac, S, 559, 99,
5, 42° 7' 17.91" N, 22° 4' 40.99" E, 02. 06. 2004;
65: Trnovac, S, 550, 94, 8, 42° 7' 16.97" N, 22° 4'
41.36" E, 03. 06. 2004; 66: Trnovac, E, 503, 90, 7,
42° 7' 17.35" N, 22° 4' 52.55" E, 03. 06. 2004; 67:
Trnovac, NE, 512, 97, 9, 42° 7' 18.35" N, 22° 4'

100
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51.06" E, 03. 06. 2004; 68: Trnovac, E, 495, 100,
5, 42° 7' 16.45" N, 22° 4' 53.52" E, 25. 05. 2004;
69: Trnovac, NE, 513, 97, 14, 42° 7' 17.75" N, 22°
4' 50.33" E, 25. 05. 2004; 70: Trnovac, S, 526, 93,

3aennuuu on Erysimo-Trifolietum ua dopackure
NMACHIITA BO C€BEPO-HCTOYHHUOT JeJ1 Ha Penmy0imka
Makenonuja

Bprckure macumra Ha Tepuropujata Ha PemyOmimka
MakeioHHja ce CeKyHJapHH BEreTalucKu GpopMaium,
(dopMupaHu CcO CyKIECHBHa W JIOJTOTpajHa Jerpa-
Jlanija Wiv co MOTIIONHO YHHIITYBAkhE Ha IIyMH, TIpeN
ce ox penot Quercetalia pubescentis, knaca Querco-Fa-
getea, BO HU3MHCKHUOT mojac o 1200 (1400m). [enec
THe 3aB3emaar okoiy 521.000 ha ox Teputopujara Ha
Renybnnka Makenonuja. Ilpunaraar koH cojys3ure
Trifolion cherleri Muuescku 1971, Saturejo-Thymion
Muuescku 1970 u Armerio-Potentillion Munesckn
1978 on penotr Astragalo-Potentilletalia MunieBcku
1971 n xnacara Festuco-Brometea Br. Bl. 1943.

Tepenckure uctpaxkyBama BO TekoT Ha 2004 u
2005 roamHa, omdaruja romeM Opoj Ha JIOKAIUTETH
BO okonuHara Ha KparoBo, kajae BO ONTHMAaJIHHOT
BEreTalMcku Neproj (Maj M jyHH) HalpaBeHH ce 72
BEreTallMCKH CHUMKH, 3a Ja C€ PETUCTPHUPA BKYITHHUOT
(IIOPHCTUKN COCTaB HA HCTpaXkyBaHaTa BereTalyja.

Ha ucrpaxyBaHOTO mojpadje TOMHHUPA yMEPEHO
KOHTHHEHTAJIHA, @ BO HEKOJIKYy JeJIOBU U IJIaHMHCKA
KJIMMa, CO TOIUIM U CyBH JieTa W jajguu 3umu. CpeaHa
rogumHa Temneparypa e 11,4 °C

Bereranuckure ucrpaxkyBama ce HalpaBeHH CO
KJIACHYHHUOT eBporcku meron (Braun Blanquet 1964;
Westhoff & Van der Maarel, 1973).

Bereranuckure CHUMKH (COTICTBEHH W O JIUTE-
parypa), BHECeHHU ce BO 0Oaszara co momaroru Turbo-
veg (Hennekens, 2001). KomOuHupanara nporeHka 3a

17, 42° 7' 15.36" N, 22° 4' 45.20" E, 26. 05. 2004;
71: Trnovac, S, 521, 86, 12, 42° 7' 15.88" N, 22° 4'
46.62" E, 27. 05. 2004; 72: Trnovac, S, 540, 98, 7,
42°7'16.30" N, 22° 4' 43.08" E, 26. 05. 2004;

OpOjHOCT M MOKPOBHOCT TpaHC(opMupaHa e mo Van
der Maarel (1979). 3a Taa 1ien KOPHCTEHHU c€ PA3INIHU
MYJITHBApUjAaHTHH aHAJU3U O]l KOMIIJyTEPCKUTE MPO-
rpamu PC-ORD 4 (Mc Cune & Mefford 1999), JUICE
6.4 (Tichy, 2006) u STATISTICA 7.0 (Stat Soft, Inc.,
www.statsoft.com).

ITo ceorndaTHUTE aHATH3H U 0 CIIOACTYBAmbETO CO
MPETXOIHO ONHUINAHUTE aCOLUjallid Ha TEpPUTOpHUjaTa
Ha PenyOnmka MaxkenoHuja M coceqHHMTE Iojpadyja,
JIOjJIOBME JI0 3aKJIy4OK JeKa Ha UCTPaKyBaHOTO ITO-
padje ce pa3BUBAaT CIIEJAHUTE PACTUTEHHU 3a€IHUIIH.

Ass. Erysimo-Trifolietum Munescku 1977 (cojy3
Trifolion cherleri, pen Astragalo-Potentilletalia, knaca
Festuco-Brometea).

Bo aconmjarujara ce u3audepeHIupany 1B¢ HOBU
cybaconmjanuu — scleranthetosum subass. nova u bra-
chypodietosum subass. nova.

Subass. brachypodietosum subass. nova — e pe-
rECTpUpaHa Bo OnusuHa Ha cenoro Tpuosar. Jlude-
pPCHIIMjaTHA BUJOBH Ha oOBaa cyOacomujamnuja ce
cnequure: Minuartia hamata, Brachypodium dista-
chyon, Echinaria capitata, Ziziphora capitata, Linum
corymbulosum, Coronilla scorpioides, Buffonia tenui-
folia n Dianthus pallens.

Subass. scleranthetosum subass. nova — ¢ peruc-
TpUpaHa Ha TOBEKe JIOKATUTETH BO OKOJIMHATA Ha
KparoBo. /[ludepeHnmjannu BuUmoOBH Ha Cy0Oacoru-
jaumjara scleranthetosum 1o KOW ce OABOjyBa OJ
cybaconmjanujara brachypodietosum ce Logfia arven-
sis, Scleranthus perennis subsp. dichotomus, Sedum hi-
spanicum, Verbascum lesnovoensis, Trifolium retusum,
Valerianella turgida v Elymus hispidus subsp. hispidus.
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Table 1: Analytical table of ass. Erysimo diffusi-Trifolietum angustifolii Micevski 1977.

Tabela 1: Analiti¢na tabela asociacije Erysimo diffusi-Trifolietum angustifolii Micevski 1977.
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Colchicum hungaricum

Medicago orbicularis P T,

Lamium amplexicaule + 4+
Triticum baeoticum

Muscari racemosum

Geranium rotundifolium + + 1

Torilis arvensis subsp. arvensis B R

Trifolium nigrescens T T |

Stachys germanica

Euphorbia taurinensis + 1 +

Asperugo procumbens

Tordylium maximum A
Anchusa officinalis e
Polycnemum arvense s
Delphinium balcanicum + .+

Carex praecox + 4+ +

Carduus hamulosus

Fumaria thuretii + + +

Crepis pulchra O
Scabiosa sicula

Bromus hordeaceus subsp. hordeaceus T

Other species with low frequency: Androsace elongata 6: +; Medicago minima var. brevispina f. pulchella 8: +; Campanula
phrygia 11: +; Potentilla inclinata var. incisoserrata f. lanuginosa 15: +; Lathyrus inconspicuus var. inconspicuus 23: +; Parentucelia
latifolia 29: +; Thesium macedonicum 54: +; Potentilla suskalovicii 65: +; Euphorbia falcata 70: +; Trigonella gladiata 70: +;
Campanula scutellata 1: 1, 2: 1; Picris pauciflora 1: +, 2: +; Trifolium trichopterum 43: +, 44: +; Velezia rigida 1: +, 2: +; Allium
sphaerocephalon subsp. sphaerocephalon 19: +, 22: +; Orobanche purpurea 63: +, 65: +; Lactuca viminea subsp. viminea 16: +, 17:
+; Camelina rumelica 15: +, 61: +; Sisymbrium orientale var. orientale 57: +, 58: +; Caucalys platycarpos 1: +, 2: +; Bifora radians
13: +; Ranunculus psilostachys 22:+, 23: +; Alyssum stribrnyi var. macedonicum 22: 1, 23: 1; Geranium dissectum 11: +, 14: +;
Cynodon dactylon 1: +, 2: +; Alyssum saxatile subsp. orientale 3: +, 56: +; Echium italicum 6: +, 62: +; Orobanche sp. 55: +, 56:
+; Papaver dubium 5: +, 65: +; Senecio vulgaris 18: 1, 69: +; Ajuga chamaepitys subsp. chia 64: +, 68: +; Dorycnium herbaceum
subsp. macedonicum 63: +. 64: +; Poa angustifolia 65: +, 68: +; Goniolimon tataricum 57: +, 58: +; Scorzonera laciniata 65: +, 68:
+; Stipa joannis subsp. joannis 57: +, 59: 1.
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