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Abstract

Almost fifty plant communities (associations, basal communities, derivate communities sensu KoPECKY &
Heny 1971) were recorded in the Sumava National Park, and their phytosociological evaluation was carried
out. They belong to the following phytosociological classes: Bidentetea tripartiti, Chenopodietea, Artemisie-
tea vulgaris, Galio-Urticetea, Plantaginetea majoris, Sedo-Scleranthetea, Nardo-Callunetea, Molinio-Arrhena-
theretea, Mulgedio-Aconitetea. Twelve associations, basal communities and derivate communities belong to
the most common class Galio-Urticetea. Distribution of some dangerous expansive and invasive species is also
described. Ruderal vegetation of the Sumava National Park is established in 22 habitats that can be ranked
into four main groups of ruderal sites: (1) settlements, (2) margin of communications, (3) arable land and
(4) military training centres.
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Introduction

In mountain regions, evaluation of synanthropic vegetation became an important procedure
because their indigenous flora and plant cover tend to be seriously altered by the increasing
spreading of ruderal vegetation, and by the import of new alien species. At the population
and plant community level, indigenous floristic diversity is threatened by the newly estab-
lished allochthonous species. Changing land use, different landscape management, and en-
hanced tourism and recreation endanger the status of indigenous flora by increasing trans-
port of diaspores. Upon including the Sumava mountains into the world’s network of
biosphere reserves, the problem of their synanthropic alteration becomes very acute.

Methods

Usual Braun-Blanquet’s (1964) methodology has been used for the phytosociological ana-
lysis of vegetation. In addition, the vegetational relevés were evaluated by the deductive
method of syntaxonomic classification (Kopecky & HENY 1971, 1980, KopECKY, DOSTALEK
& FranTik 1995). The latter method is appropriate for classification of species-poor plant
communities that cannot be typified at the rank of associations. The basal and derivate com-
munities, described by the deductive method, are complementary units to traditionally de-
scribed associations.

Nomenclature of syntaxons follows the latest list of ruderal vegetation of the Czech Re-



public by Kopecky & HEINY (1992); the names of plants are given according to NEUHAUSLOVA
& KoLBEK (1982).

Ruderal plant communities

Like in other mountains, the ruderal vegetation of Sumava is marked by specific features
(HusAkovA 1984). Respective studies have started not long ago: In western Sumava, ruderal
vegetation of villages and plant communities along the margin of the road Susice-Modrava
have been studied by Pysek (1975, 1981) and Sanpova (1976, 1978a, 1978b, 1979, 1981). In
the eastern part of Sumava, the ruderal communities of the military training zones were stu-
died by HusAkovA & Kopecky (1985), and Kopecky & HusAkovA (1985).

The following survey of ruderal vegetation, including a list of syntaxonomic units, is based
on the analysis of phytosociological relevés sampled mostly in 1992 and 1993. For a more
detailed informations about associations (As.), basal communities (Bc.) and derivate com-
munities (Dc.) see HusAkovA (1992, 1996).

List of syntaxonomical units

Class Bidentetea tripartiti TX., LOHM. & PRSG. in TX. 1950
Order Bidentetalia tripartiti BR.-BL. & TX. 1943
Alliance Chenopodion glauci TX. in POLI & J.TX. corr. HEINY 1974
As. Chenopodietum glauco-rubri LOHM. in OBERD. 1957
Class Chenopodietea BR.-BL. in BRAUN-BLANQUET & NEGRE 1952 em. LOHM. & J.TX., R.TX. ex MA-
TUSZKIEWICZ 1962
Bc. Chenopodium album-[Chenopodietea / Secalinetea | (KEPCZYNSKA-RIJKEN 1977) KOPECKY 1981
Dc. Tripleurospermum inodorum-[Secalinetea/Chenopodietea] KEPCZYNSKI 1975
Community with Stellaria media
Order Sisymbrietalia J.TX. ex MATUSZKIEWICZ 1962 em. GORS 1966
Dc. Capsella bursa-pastoris-[Sisymbrietalia/Plantaginetalia majoris] GRULL & KOPECKY 1983
Class Artemisietea vulgaris LOHM., PRSG. & TX. in TX. 1950 em KOPECKY in HEJNY & al. 1979
Order Onopordetalia acanthii BR.-BL. & TX. 1943 em. GORS 1966
Alliance Dauco-Melilotion GORS 1966
Bc. Tussilago farfara-[Dauco-Melilotion/Agropyro-Rumicion crispi] KOPECKY 1982
Class Galio-Urticetea PASSARGE ex KOPECKY 1969
Bc. Urtica dioica-Aegopodium podagraria-[Galio-Urticetea] KOPECKY & HEJNY 1971
Dc. Petasites hybridus-[Galio-Urticetea) KOPECKY & HEJNY 1971
Dc. Petasites albus-[Galio-Urticetea] KOPECKY & HEJNY 1971
Dc. Chaerophyllum hirsutum-[Galio-Urticetea]l KOPECKY & HEJNY 1971
Dc. Chaerophyllum aureum-[Galio-Urticetea)
Dc. Anthriscus sylvestris-[Galio-Urticetea) KOPECKY 1984
Dc. Phalaris arundinacea-[Galio-Urticetea] GODDE 1986
Dc. Reynoutria sachalinensis-[Galio-Urticeteal)
Dc. Chamerion angustifolium-[Galio-Urticetea/Epilobietalia)
Dc. Stelllaria nemorum-[Galio-Urticetea)
Community with Impatiens noli-tangere
Community with Galeopsis tetrahit
Order Lamio albi-Chenopodietalia boni-henrici KOPECKY 1969 )
Bc. Rumex obtusifolius-[Lamio albi-Chenopodietalia boni-henrici] (Passarge 1964 KOPECKY & HEINY
1992
Bc. Chenopodium bonus-henricus-[Lamino-albi-Chenopodietalia boni-henrici] (TH. MULLER in SEY-
BOLD et MULLER 1972) KOPECKY et HEINY 1992
Bc. Imperatoria ostruthium-[Lamio albi-Chenopodietalia boni-henrici)
Community with Hesperis matronalis
Alliance Galio-Alliarion LOHM. & OBERD. in OBERD. & al. 1967
As. Epilobio-Geranietum robertiani LOHM. ex GORS & MULLER 1969
Dc. Impatiens parviflora-[Galio-Alliarion]) KOPECKY & HEINY 1973



Class Plantaginetea majoris TX. et PRSG. in TUXEN 1950
Order Agrostietalia stoloniferae OBERD. in OBERDORFER & al. 1967 )
Bc. Agrostis stolonifera ssp. prorepens-[Agrostietalia stoloniferae]) KOPECKY (1978) 1983
Bc. Ranunculus repens-[Agrostietalia stoloniferae] (OBERD. in OBERD. & al. 1967) MUCINA 1982 n.n.
Order Plantaginetalia majoris TX. & PRSG. in TX. 1950 em. OBERD. in OBERD. & al. 1967
Bc. Poa annua-[Plantaginetalia majoris] (GAMS 1927) OBERD. & al. 1988
Dc. Lolium perenne-[Plantaginetalia majoris] (BEGER 1930) P. & A.PYSEK 1988
Alliance Polygonion avicularis BR.-BL. 1931
Bc. Polygonum arenastrum-[Polygonion avicularis] (GAMS 1927) P. & A. PYSEK 1988
Bc. Chamomilla suaveolens-[Polygonion avicularis) VISNAK 1986 n.n.
As. Alchemillo-Poetum supinae AICHINGER 1933 nom. inv. )
Dc. Poa pratensis-[ Polygonion avicularis] (BORNKAMM 1974) KOPECKY 1978
As. Prunello-Plantaginetum majoris FALINSKI 1963
Class Sedo-Scleranthetea BR.-BL. 1955 em. MORAVEC 1967
Order Trifolio arvensi-Festucetalia ovinae MORAVEC 1967
Community with Rumex acetosella s.1.
Class Nardo-Callunetea PRSG. 1949
Order Nardetalia PRSG. 1949
Dc. Deschampsia caespitosa-[Nardetalia]l HUSAKOVA 1986
Community with Agrostis capillaris
Alliance Violion caninae SCHWICKERATH 1944
As. Carici leporinae-Agrostietum tenuis HADAC & SYKORA 1971
Class Molinio-Arrhenatheretea TX. 1937
Be. Alopecurus pratensis-[Molinio-Arrhenatheretea] KOPECKY 1978
Community with Brachypodium pinnatum
Dc. Dactylis glomerata-[Molinio-Arrhenatheretea] KOPECKY 1978
Dc. Agrostis tenuis-[Molinio-Arrhenatheretea) KOPECKY 1978
Dc. Lupinus polyphyllus-[Molinio-Arrhenatheretea)
Order Arrhenatheretalia PAWLOWSKI 1928
Be. Festuca rubra-[Arrhenatheretalial KOPECKY 1978
Dc. Calamagrostis villosa-[Arrhenatheretalia/Epilobietalia angustifolii] KOPECKY 1978
Class Mulgedio-Aconitetea HADAC & KLIKA 1944
Order Adenostyletalia G.BR.-BL. 1931
Dc. Petasites albus-[Adenostyletalia) KOPECKY & HEJNY 1971
Class Epilobietea angustifolii TX. & PREISING 1937 in TX. 1950
Order Epilobietalia angustifolii (VLIEGER 1937) TX. 1950
Dc. Calamagrostis villosa-[Epilobietalia angustifolii]l KOPECKY 1978
Divisio Convolvulo-Chenopodiea KRIPPELOVA 1978
Dc. Agropyron repens-[Convolvulo-Chenopodiea] KOPECKY 1986

Table 1. Presence of expansive species in communities of the Galio-Urticetea
(Bc. — basal community, Dc. - derivate community)

expansive species community

Aegopodium podagraria | Bc. Urtica dioica - Aegopodium podagraria - [Galio-Urticetea]
KOPECKY et HEINY 1971
- (syn. Agropyro repentis-Aegopodietum podagrariae TX. 1967 p. p.)

Anthriscus sylvestris Bc. Anthriscus sylvestris — [Galio-Urticetea] KOPECKY 1984

Chaerophyllum aureum Dc. Chaerophyllum aureum — [Galio-Urticetea]
(syn. Chaerophylletum aurei OBERD. 1957 p. p.)

Phalaris arundinacea Dc. Phalaris arundinacea — [Galio-Urticetea] GODDE 1986

Petasites hybridus Dc. Petasites hybridus — [Galio-Urticetea] KOPECKY et HEINY 1971

Rumex obtusifolius Bc.  Rumex obtusifolius — [Lamio albi-Chenopodietalia boni — henrici]
(PASSARGE 1964) KOPECKY et HEINY 1992

Urtica dioica Be. Urtica dioica - Aegopodium podagraria — [Galio-Urticetea]

KOPECKY et HEJNY 1971




Table 2. Expansive and invasive* species in the Molinio-Arrhenatheretea commnunities.
(Bc. - basal community, Dc. - derivate community)

expansive spesies

. . . community

invasive species

Alopecurus pratensis Be. Alopecurus pratensis — [Molinio-Arrhenatheretea] KOPECKY 1978

Calamagrostis villosa Dc. Calamagrostis villosa — [ Epilobietalia angustifolii] KOPECKY
1978

Dc. Calamagrostis villosa — [Arrhenatheretalia/Epilobietalia angustifolii]
KOPECKY 1978

Carex brizoides community with Carex brizoides

Dactylis glomerata Dc. Dactylis glomerata - [Molinio-Arrhenatheretea]
KOPECKY 1978

Holcus mollis community with Holcus mollis

Lupinus polyphyllus* Dc. Lupinus polyphyllus — [Molinio-Arrhenatheretea]

Phalaris arundinacea Dc. Phalaris arundinacea — [Molinio-Arrhenatheretea)

Table 3. Distribution of invasive species in the Sumava
(L —local, T - in the entire territory)

Species distribution stands
Chamomilla suaveolens T +
Epilobium ciliatum T +
Heracleum mantegazzianum T

Impatiens parviflora L +
Impatiens glandulifera L

Imperatoria ostruthium L +
Juncus tenuis T

Lupinus polyphyllus T +
Mimulus guttatus L

Physocarpus opulifolius L

Reynoutria sachalinensis L +
Rumex longifolius L

Sarothamnus scoparius L

Trifolium hybridum T

Most commnon ruderal vegetation is represented by nitrophilous tall-herb communities of
the class Galio-Urticetea with 18 associations, basal communities, and derivate communi-
ties. They occupy wide belts adjacent to recently cultivated arable meadows and pastures
mainly in the eastern part of Sumava. They appear on most destructed sites and are the most
conspicuous ruderal vegetation of Sumava. A case study of this class was carried out near
Chalupska slat Peatbog (HusAkova in prep.) Tall herb communities of this class are species-
poor, marked by strong dominance of one expansive species (Table 1).

Another common group of ruderal communities, the class Plantaginetea majoris (with 9
associations, basal communities, and derivate communities), accompanies trampled habitats.



They are usually spread on small spots. Their larger species-poor stands were observed in
the ancient military region Dobra Voda, prior to 1992.

Intruding communities of the class Molinio-Arrhenatheretea (with 6 associations, basal
communities, and derivate communities) are frequently encountered. Their most frequent
dominant species are the expansive Holcus mollis, Phalaris arundinacea and Carex bri-
zoides.

Apart from the above mentioned expansive ruderal species (Table 1, 2), Chamaerion an-
gustifolium, a common species of forest clearings, is successively spreading in non-forest ha-
bitats. This species, notable in July and August, has established in the old ruins of abandoned-
farms; its competition threatens natural the oligotrophic communities of the alliances Violion
caninae Schwickerath 1944 and Genistion Bocher 1943 (e.g., locality Bucina).

Among the invasive species (Table 3) Epilobium ciliatum penetrates far into the core zone
of the national park (clearings above the Vltava Springs, road margins near Bfeznik). Ocas-
sionally it forms little stands — on margins of new parkings (e.g., Modrava).

Habitats of ruderal vegetation

Ruderal vegetation in the Sumava National Park occurs mainly in the following ha-
bitats:

Settlements

1. Ruderal vegetation of villages (mostly III zone, partly II z.)

2. Ruderal vegetation of remote dwellings (mostly II z.)

Vegetation of old ruin sites (scattered everywhere)

Ruderal vegetation of recreation chalets (mostly II z.)

Ruderal vegetation of localities disturbed by building activity (I-III z.)
Ruderal vegetation of camps (mostly II z.)

Vegetation of sand and.gravel pits (I - IIT z.)

SHownsw

Communications

8. Vegetation of hiking and biking rest-sites (I, II z.)
9. Vegetation of canoeing rest-sites (I, II z.)
10. Vegetation along tracks (mostly I and II z.)
11. Ruderal vegetation of parking sites (mostly II z.)
12. Ruderal vegetation along ways (I-III z.)
13. Ruderal vegetation along roads (mostly II nad III z.)
14. Vegetation along railways and railway stations (mostly II z.)

Rural habitats

15. Ruderal vegetation of dumps (II z.)

16. Ruderal vegetation of dung and compost heaps (II z.)
17. Ruderal vegetation around cow-houses (III z.)

18. Vegetation of extensive clearcuts (II z.)

Disturbed military grounds

19. Vegetation of ,,iron curtain‘ (I, II z.)

20. Vegetation of localities disturbed by military training (II z.)
21. Vegetation after destruction of military equipments (II z.)
22. Ruderal vegetation of former military grounds (mostly II z.)



From the viewpoint of diversity, the most interesting ruderal flora appears in villages mar-
ked by a variety of habitats. The nitrophilous herbaceous stands (Galio-Urticetea) and tram-
pled communities (Plantaginetea majoris ) are most common.

Road margins are an important migration route, namely for species from lower altitudes.
Analysing vegetation on margins of roads with medium and little traffic, the following spe-
cies have been found as frequent dominants: Trifolium repens, Calamagrostis villosa, Agros-
tis capillaris, Ranunculus repens, Veronica chamaedrys. Moreover, expansive and invasive
species were recorded: Aegopodium podagraria, Alopecurus pratensis, Anthriscus sylvestris,
Calamagrostis villosa, Carex brizoides, Chaerophyllum aureum, Chamerion angustifolium,
Chamomilla suaveolens, Cirsium arvense, Elytrigia repens, Epilobium ciliatum, Lupinus
polyphyllus, Petasites albus, Polygonum bistorta, Rubus idaeus, Rumex obtusifolius, Phala-
ris arundinacea, Trifolium hybridum, Urtica dioica.

Roads and tracks represent a rather heterogeneous category — ranging from old tracks co-
vered by stabilized vegetation cover (Agrostis capillaris, Calamagrostis villosa, Carex ova-
lis, Poa supina) to new military commnunications that provide habitats similar to the high-
ways. Their network penetrates even the most strictly protected area of the national park
(Zone I). The surface of some of these roads has been paved with calcareous gravel trans-
ported from the Sumava foothills, which resulted in introduction of many calciphilous plant
species into the central part of Sumava (e.g., already VANECEK 1972). In addition, calcareous
gravel creates suitable habitat for the establishment of other allochthonous ruderal species
(e.g., Carduus nutans, Chaenorrhinum minus, Coronilla varia, Gentiana ciliata, Erysimum
pannicum, Melilotus albus, Sanguisorba minor, Sarothamnus scoparius, Tragopogon praten-
sis). From this point of view, gradual removal of calcareous gravel would be desirable in the
Zone I, and in its neighbourhood.

The parking sites represent dispersal centres namely for eutrophic ruderal species (e.g.,
Alopecurus pratensis, Dactylis glomerata, Leontodon autumnalis, Trifolium repens, T. pra-
tense, Tussilago farfara, Veronica chamaedrys) and nitrophilous ruderal species (e.g., Ant-
hriscus sylvestris, Chaerophyllum aromaticum, Petasites hybridus, Ranunculus repens, Urti-
ca dioica). With regard to the spreading of alien species, location of parking sites inside the
Zone I or in its close vicinity (e.g., Jezerni Mire) is hardly acceptable.
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