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In this paper, the association Caricetum buekii is noted for the first time in Croatia. It has been es-
tablished in wet habitats in the valleys of the Korana and Radonja rivers. Phytosociologically, it be-
longs to marshland vegetation of the class Phragmito-Magnocaricetea. The present paper also makes
a contribution to the knowledge of the distribution of Carex buekii in Croatia. The species has been
found at three new localities south of Karlovac: in Vukmanicki Cerovec, Tusilovi¢ and Krnjak.
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Stancié¢, Z.: Nova biljna zajednica (Caricetum buekii Hejny et Kopecky in Kopecky et Hejny
1965) u Hrvatskoj. Nat. Croat., Vol. 17, No. 1., 15-26, 2008, Zagreb.

U ovome radu je po prvi puta zabiljeZena asocijacija Caricetum buekii za Hrvatsku. Utvrdena je
na vlaZznim stanistima u dolini rijeke Korane i Radonje. Fitocenoloski pripada mocvarnoj vegetaciji
razreda Phragmito-Magnocaricetea. Ovim radom je takoder dat doprinos poznavanju rasprostranje-
nosti vrste Carex buekii u Hrvatskoj. Vrsta je ustanovljena na tri nova nalazista juzno od Karlovca: u
Vukmanickom Cerovcu, Tusilovic¢u i Krnjaku.

Kljué¢ne rijeé¢i: Carex buekii, karta rasprostranjenosti, moc¢varna vegetacija, Phragmito-Magnocari-
cetea, Magnocaricion elatae, Hrvatska

INTRODUCTION

The species Carex buekii Wimm (syn. C. banatica Heuff.) has been established rela-
tively recently for the flora of Croatia (ALEGRO & MARKOVIC, 1999). It was found in
1997 and 1998 in Gornje PriliS¢e and in Vukova Gorica, along the Kupa River near
Karlovac.
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According to floristic works (ASCHERSON, 1866; ASCHERSON & GRAEBNER, 1902-
1904; HAYEK, 1932-1933; JOVANOVIC-DUNJIC, 1976; CHATER, 1980; SCHULTZE-MOTEL,
1980; PIGNATTI, 1982; ADLER et al., 1994; MARTINCIC et al., 1999; TIBOR, 2000) the spe-
cies Carex buekii is distributed in Central and Southeast Europe and in western Asia,
in the following countries: Poland, Czech Republic, Slovakia, Germany, Austria,
Northern Italy, Slovenia, Hungary, Serbia, Bosnia and Herzegovina, Bulgaria, Roma-
nia, the Caucasus countries, Kazakhstan, Ukraine and Southern Russia. SCHULTZE-
MOTEL (1980) states that the species is relatively rare in its distribution area and is
occasionally even overlooked or confused with other species of the genus Carex.

In stream and river valleys, Carex buekii builds stands that are known in the
phytosociological literature as the association Caricetum buekii Hejny et Kopecky in
Kopecky et Hejny 1965. The community has been recorded in Germany (PHILIPPI,
1974; WALENTOWSKI et al., 1992; POTT, 1995), Czech Republic (KOPECKY & HEJNY,
1965; HANAKOVA & DUCHOSLAV, 2003), SLOVAKIA (HRIVNAK, 2000; OTAHELOVA et al.,
2001), Hungary (HRIVNAK et al., 2001; LAJER, 2003) and Austria (ELLMAUER & MUCINA,
1993). So far, in botanic publications on marshland vegetation in Croatia (STANCIC,
2006, 2007; TRINAJSTIC, 2008), the association Caricetum buekii has not been men-
tioned.

In this paper the association Caricetum buekii is established for the first time in
Croatia. Also, new localities of the Carex buekii species are noted.

METHODS

Floristic and phytosociological field research was carried out during 2006 and 2007.
The relevés were done according to the Ziirich-Montpelier methodology (HORVAT,
1949; BRAUN-BLANQUET, 1964). The species composition of the association Caricetum
buekii in Croatia is shown in the analytical table (Tab. 1). The features of the associa-
tion are described in the text below. A list of relevé localities is presented in Appen-
dix 1. A comparison of relevés from Croatia, Hungary, Slovakia and Czech
Republik is given in the synoptic table (Tab. 2).

The names of plant communities and their syntaxonomic positions have mainly
been adjusted with PHILIPPI (1974).

The nomenclature of plant species follows Flora Europaea (TUTIN et al., 1964-1980,
1993).

RESULTS AND DISCUSSION

Association Caricetum buekii in Croatia

In the species composition of the association Caricetum buekii, a small number of
species were detected. The total number of species noted in 10 relevés (Tab. 1)
amounts to 24, averaging 5.1 species per relevé. The character and dominant spe-
cies of the association is Carex buekii. Also rather frequent are: Calystegia sepium,
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Tab. 1. Analytical table of the association Caricetum buekii Hejny et Kopecky in Kopecky
et Hejny 1965 in Croatia.

Relevé number 1 2 3 4 5 6 7 8 9 10
Relevé area (m?) 16 25 25 25 25 25 25 25 25 25
Relevé shape 4x4 5x5 5x5 5x5 5x5 5x5 5x5 5x5 5x5 5x5
Cover total (%) 100 90 95 95 90 90 95 95 100 85
Altitude (m) 115 115 117 117 117 117 117 117 120 120
Management - - burned burned burned burned burned burned burned burned
Number of species 3 3 5 6 5 3 2 8 8 8

Caricetum buekii
Carex buekii 5 5 5 5 5 5 5 5 5 5

Phragmito-Magnocaricetea

Mentha aquatica

Iris pseudacorus . . . . . . . +

Lycopus europaeus . . . . . . . . 1

Companions

Calystegia sepium . +
Urtica dioica

Lythrum salicaria +

+ + o+ o+
+

Cirsium arvense
Equisetum palustre + . . . . . . . . +
Filipendula ulmaria . + . . . 1

Galeopsis speciosa . . . + . . . . +
Potentilla reptans . . . . + +

Equisetum arvense . . . . + . . . . +
Ranunculus repens . . . +

Myosotis scorpioides . . . +

Rumex crispus . . . . +

Humulus lupulus

Angelica sylvestris . . . . . . . +

Solanum dulcamara . . . . . . . +

Epilobium hirsutum . . . . . . . . +
Eupatorium cannabinum

Rubus caesius

Ambrosia artemisiifolia

Vicia cracca

Urtica dioica, Lythrum salicaria and Cirsium arvense. Other species are represented
with very low cover values or constancy, and some as single specimens.

Since the association belongs to marshland vegetation, the species composition
features plants growing in wet habitats, such as Lythrum salicaria, Equisetum palustre,
Filipendula ulmaria, Mentha aquatica, Iris pseudacorus, Lycopus europaeus. At some sites
the stands of Caricetum buekii develop in the vicinity of cultivated land (relevé 10)
or on the surface of abandoned ploughfields (relevé 9). In such areas weeds such as
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Tab. 2. Synoptic table of the association Caricetum buekii Hejny et Kopecky in Kopecky et
Hejny 1965 in Croatia, Hungary, Slovakia and Czech Republic: a) synoptic table in cate-
gories, b) synoptic table in absolute frequency values.

Country Croatia Hungary Slovakia Czech Republic | Taxa
freq.
Source STANCIC LAJER (2003) HRIVNAK (2000) HANAKOVA &
current paper DUCHOSLAV (2003)
Number of relevés 10 21 42 15
Total number of species 24 57 89 80
a b a b a b a b
Carex buekii v 10 v 21 \4 42 15 88
Urtica dioica I 4 I v 31 v 12 50
Calystegia sepium v 7 1 v 28 I 4 43
Cirsium arvense I 3 . . I 19 I 5 27
Lythrum salicaria I 3 it 10 I 8 I 2 23
Lysimachia vulgaris . . 11 1 I 8 I 1 20
Phalaris arundinacea . . 1 1 I 17 I 2 20
Symphytum officinale . . . . I 12 I 8 20
Filipendula ulmaria 1 2 it 10 I 3 i 4 19
Humulus lupulus I 1 . . I 13 I 2 16
Galium aparine . . . . I 11 s 4 15
Sanguisorba officinalis . . I 7 I 5 I 3 15
Equisetum arvense 1 2 . . I 8 I 4 14
Equisetum palustre 1 2 I 7 I 3 I 2 14
Galium rivale . . . . I 14 . . 14
Lathyrus pratensis . . . . o 10 I 4 14
Rubus caesius I 1 I 1 I 10 I 2 14
Caltha palustris . . v 13 . . . . 13
Scutellaria galericulata . . I 5 I 7 I 13
Angelica sylvestris 1 1 I 6 I 2 I 2 11
Lycopus europaeus 1 1 I 5 I 4 10
Iris pseudacorus 1 1 I 4 I 4 . . 9
Poa trivialis . . 1 1 I 5 I 2 8
Vicia cracca 1 1 . I 5 I 2 8
Aegopodium podagraria . . I 4 I 2 I 1 7
Alopecurus pratensis . . . . I 4 I 2 6
Galeopsis sp. (juv.) . . . . . . il 6 6
Galium palustre . . I 2 I 2 I 2 6
Ranunculus repens 1 1 . . I 3 I 2 6
Stachys palustris . . 1 3 I 3 6
Achillea ptarmica . . I 5 5
Cirsium palustre . . I 5 . 5
Cirsium rivulare . . 1 2 I 3 5
Galeopsis speciosa 1 2 . . I 3 5
Geranium pratense . . . . . . I 5 5
Polygonum bistorta . . 1 4 . . I 5
Carex hirta . . . . I 4 4
Carex riparia . . 1 4
Galium uliginosum . . I 2 . . I 2 4
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Impatiens glandulifera
Juncus effusus

Scirpus sylvaticus
Veratrum album
Agrostis stolonifera
Anthriscus sylvestris
Aristolochia clematitis
Betonica officinalis
Carex vesicaria
Deschampsia cespitosa
Elymus caninus
Elymus repens

Galium album
Glechoma hederacea
Impatiens parviflora
Lysimachia nummularia
Peucedanum palustre
Poa palustris

Potentilla reptans
Rubus hirtus

Selinum carvifolia
Solidago gigantea
Thalictrum flavum
Arrhenatherum elatius
Artemisia vulgaris
Betula pendula
Carduus crispus

Carex brizoides

Carex vulpina

Cirsium oleraceum
Cucubalus baccifer
Dactylis glomerata
Epilobium hirsutum
Eupatorium cannabinum
Fallopia dumetorum
Festuca pratensis s. 1.
Fraxinus excelsior (juv.)
Galium rubioides
Galium verum
Heracleum sphondylium
Hypericum tetrapterum
Lamium purpureum
Mentha longifolia
Myosotis palustris
Onxalis acetosella

Poa pratensis
Potentilla anserina
Ranunculus ficaria
Rubus idaeus

Scrophularia nodosa
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Silene flos-cuculi . . I 1 I 1 2
Solanum dulcamara 1 1 . . I 1 2
Stellaria aquatica . . . . I 2 . . 2
Stellaria palustris . . I 1 . . I 1 2
Thalictrum lucidum . . . . I 2 2
Typha latifolia . . . . I 2 2

Species in only one relevé
Croatia: Ambrosia artemisiifolia, Mentha aquatica, Myosotis scorpioides, Rumex crispus.

Hungary: Carex paniculata, Doronicum austriacum, Epilobium parviflorum, Galeopsis pubescens, Gentiana pneumonanthe,
Juncus conglomeratus, Molinia arundinacea, Pimpinella major, Ranunculus lanuginosus, Salix aurita, Stellaria graminea,
Valeriana dioica.

Slovakia: Agrostis capillaris, Bidens tripartita, Calamagrostis epigejos, Chaerophyllum aromaticum, Cirsium canum, C. vul-
gare, Convolvulus arvensis, Equisetum hyemale, Euphorbia esula, Geum urbanum, Impatiens noli-tangere, Linaria vulgaris,
Matricaria perforata, Mimulus guttatus, Myosotis sp., Pseudolysimachion longifolium, Ranunculus acris, R. sceleratus, Rorippa
sylvestris, Saponaria officinalis, Taraxacum sect. ruderalia, Torilis japonica.

Czech Republic: Achillea millefolium, Alliaria petiolata, Bromus erectus, B. inermis, Cardamine pratensis, Carex cespitosa,
Centaurea jacea, Chaerophyllum bulbosum, Colchicum autumnale, Cruciata glabra, Equisetum fluviatile, Festuca rubra, Galium
boreale, Geranium palustre, Glyceria maxima, Holcus lanatus, Lamium album, L. maculatum, Mentha sp. (juv.), Oxalis stricta,
Polygonum amphibium, Ranunculus auricomus, Rumex acetosa, Tanacetum vulgare, Veronica chamaedrys, Vicia sepium.

Cirsium arvense, Equisetum arvense and Ambrosia artemisiifolia have been recorded.
During the field work it was also observed that the stands of the association spread
to wet meadows featuring species of the order Molinietalia W. Koch 1926.

In the comparison of the species composition of Caricetum buekii from Croatia,
Hungary (LAJER, 2003), Slovakia (HRIVNAK, 2000), and the Czech Republic (HANA-

Fig. 1. Association Caricetum buekii Hejny et Kopecky in Kopecky et Hejny 1965 in habi-
tat in Vukmanicki Cerovec on 16/06/2006 (relevé 1).
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Fig. 2. Association Caricetum buekii Hejny et Kopecky in Kopecky et Hejny 1965 in habi-
tat in Tus$ilovié¢ on 01/05/2007 (relevé 3).

KOVA & DUCHOSLAV, 2003) in the synoptic table (Tab. 2) a great similarity is re-
vealed between them. The synoptic table is compiled of 88 relevés, in which 159
plant taxa were recorded. In the floristic composition of the community, from all
four countries 8 common species appear (Tab. 2) and they are: Carex buekii, Urtica
dioica, Calystegia sepium, Lythrum salicaria, Filipendula ulmaria, Equisetum palustre, Ru-
bus caesius, and Angelica sylvestris. Also, substantial agreement has been noticed re-
garding the constancy of the other frequent species.

The association’s physiognomy is influenced by domination of the species Carex
buekii. Stands have a dark green colour (Fig. 1, 2). During the inflorescence period
of Carex buekii, in the second half of April and beginning of May, vegetation height
is around 80-90 cm, and it reaches its maximal height of 120 cm and more in June.
Cover values of the investigated stands range between 85% and 100%. During the
cold seasons, the community is in its inactive phase, i.e. above-ground plant parts die
down. It has been observed that the occasional burning of the dry above-ground re-
mains of plants during winter and early spring has a beneficial effect on the com-
munity. That is, the ashes provide nutrients. In burning, the woody plants get elim-
inated, thus the overgrowing of the surface by bushes is stopped, while fire is
harmless for the underground plant parts. Furthermore, the burned-down stands
get richer in plant species, and more densely developed, than the stands in which
there is no such effect.

In Croatia, the association Caricetum buekii has been recorded in the Korana and
Radonja river valleys, in relatively moist habitats, at altitudes in the range of 115-120
m. Flood water has not been observed in the plots investigated. In the literature,
there are various data on moisture in the habitat. For example, KOPECKY & HEJNY
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(1965), who described the association first, write that it develops in habitats near
the river banks, on somewhat elevated sites that regularly get flooded during sub-
stantial spring and summer floods. SCHULTZE-MOTEL (1980) states that the species
Carex buekii develops in variably moist habitats, on loamy and sandy soils rich in
nutrients and poor in calcium carbonate. ALEGRO & MARKOVIC (1999) note that
Carex buekii grows in moist habitats, on sandy alluvial sediments along the Kupa
river bank in Croatia, which are flooded for about one third of the year. HRIVNAK et
al. (2001) record the association Caricetum buekii in the inundation area of the Ipel'
river in Slovakia and Hungary, but in habitats without direct flooding. According
to KOPECKY & HEJNY (1965) the species Carex buekii develops roots to a depth of 3
m, which could explain different moisture levels at the soil surface.

In this paper, the association Caricetum buekii is, in accordance with PHILIPPI
(1974), included in the alliance Magnocaricion W. Koch 1926, of the order Phragmi-
tetalia W. Koch 1926 and the class Phragmito-Magnocaricetea Klika in Klika et Novak
1941. The reasons for accepting the syntaxonomic division by PHILIPPI (1974) are
features of habitats situated in river valleys which are in contact with other marsh-
land communities of the Magnocaricion alliance. However, in the literature the associ-
ation is assigned to various higher syntaxonomic categories. For example, KOPECKY
& HEJNY (1965) classified the association into the alliance Phalaridion arundinaceae
Kopecky 1961, within the order Nasturtio-Glycerietalia Pignatti 1953 and the class
Phragmito-Magnocaricetea. Later, KOPECKY (1969) arranged Caricetum buekii to sub-al-
liance Filipendulenion (Lohmeyer in Oberd. et al. 1967) Baldtova-Tuldc¢kova 1978. In
recent literature HEJNY (1995) was again assigned Caricetum buekii to Phalariodion
arundinaceae. In Austria, ELLMAUER & MUCINA (1993) put the association Caricetum
buekii into the vegetation of canal, stream and river edges, within the sub-alliance
Filipenduleion, which belongs to the vegetation of wet meadows of the alliance
Calthion R. Tx. 1937 em. Bal.-Tul. 1978, order Molinietalia W. Koch 1926 and class
Molinio-Arrhenatheretea R. Tx. 1937 em. R. Tx. 1970. Obviously, further syntaxono-
mical research into the association is necessary, and with data collected over the
whole distribution area and in relation to all related communities of wet habitats.

Apart from growing as a part of the Caricetum buekii association, Carex buekii
grows in other wet habitat types as well. KOPECKY & HENY (1965) record the spe-
cies growing beneath the woody species of the genus Salix and Alnus, where, due
to shade, it develops with less vitality. ALEGRO & MARKOVIC (1999) also note Carex
buekii in the composition of shrubs and woods along river banks, but without clear
determination of the syntaxonomic affiliation of the stands.

From the standpoint of nature conservation, the association Caricetum buekii can
be considered potentially endangered for the following reasons: due to the small
number of as-yet known localities in Croatia, wetlands generally are exposed to the
overgrowth of shrub and woody species, the construction of roads and other facili-
ties leads to the fragmentation and extinction of habitats, and artificially regulated
water flows in river valleys decrease the amount of moisture in the habitat. For the
preservation of this kind of vegetation it is necessary to maintain the water regime
in the habitat, provide occasional mowing during the vegetation period, and burn-
ing of the dry remains of plants during winter or early spring.
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Fig. 3. Distribution map of Carex buekii in Croatia. Asteriskes indicate formerly known
localities, while full circles show new ones.

However, just for comparison, the association Caricetum buekii is on the Red List
of plant communities in Germany (RENNWALD, 2000). Besides, the species Carex
buekii has been included on the list of the Red Book of Vascular Flora of Croatia
(NIKOLIC & TOPIC, 2005) as nearly threatened.

Distribution of the species Carex buekii in Croatia

So far, the species Carex buekii has been known in Croatia from two localities
only (ALEGRO & MARKOVIC, 1999), and three new localities are indicated in this pa-

per (Fig. 3).

Old localities in Croatia:

— Gornje Prilis¢e, April 1997, May 1998

— Vukova Gorica, April 1997, May 1998

New localities in Croatia:

— Vukmanicéki Cerovec, 16/06/2006, 01/05/2007

— Tusilovi¢, 01/05/2007

— Krnjak, 01/05/2007.

All these localities are situated within the broad surroundings of Karlovac, in
Central Croatia. The discovery of new localities indicates that this species grows in

the above area, composing stable populations, and that new localities are expected
to be found in the course of future detailed investigations.
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Appendix

The list of relevé localities:

Relevé 1: Vukmanicki Cerovec; Gauf-Kriiger coordinates: 5547829, 5030727;
date: 16/06/2006; relevé 2: Vukmanicki Cerovec; 5547810, 5030736; 01/05/2007;
relevé 3: Tusilovié; 5548122, 5026626; 01/05/2007; relevé 4: Tusilovié; 5548203,
5026715; 01/05/2007; relevé 5: TusSilovié; 5548204, 5026818; 01/05/2007; relevé 6:
Tusilovié; 5548201, 5026813; 01/05/2007; relevé 7: Tusilovié; 5548244, 5026920;
01/05/2007; relevé 8: Tusilovié; 5548171, 5026617; 01/05/2007; relevé 9: Tusilovié;
5548164, 5026454; 01/05/2007; relevé 10: Krnjak; 5548274, 5022225; 01/05/2007.
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SAZETAK

Nova biljna zajednica (Caricetum buekii Hejny et Kopecky in
Kopecky et Hejny 1965) u Hrvatskoj

Z. Stancié

Asocijacija Caricetum buekii Hejny et Kopecky in Kopecky et Hejny 1965 je u
ovome radu zabiljeZena po prvi puta za Hrvatsku. U flornom sastavu, pored ka-
rakteristi¢ne i dominantne vrste (Carex buekii), razvija se relativno mali broj biljnih
vrsta i s malim pokrovnim vrijedostima. Asocijacija je uvrstena u moc¢varnu vege-
taciju visokih Saseva sveze Magnocaricion elatae, reda Phragmitetalia i razeda Phrag-
mito-Magnocaricetea.

Vrsta Carex buekii dosad je u Hrvatskoj zabiljeZena na samo dva lokaliteta (Gor-
nje Prilis¢e i Vukova Gorica). Tijekom 2006. i 2007. pronadena su jos tri nova nala-
zista na vlaZnim stanistima u dolini rijeke Korane i Radonje (Vukmanicki Cerovec,
Tusilovi¢ i Krnjak).

Zbog malog broja poznatih lokaliteta, prestanka kosnje, zarastavanja stanista dr-
venastim vrstama, te negativnog djelovanja regulacije vodenih tokova koja dovodi
do promjene vodnog reZima, vrsta Carex buekii i pripadajuca asocijacija Caricetum
buekii mogu se smatrati potencijalno ugrozenima.



