Alien species on walls in southern and western
Moravia (Czech Republic

Deana Simonova

Department of Botany, Faculty of Science, Masaryk University, Kotlafska 2, CZ-611 37 Brno,
Czech Republic, e-mail: deanas@seznam.cz

M= | provide new ecological niches in built-up areas and can be occupied by different types of synanthropic vegetation. Flora of walls is
b composed of a high number of accidental species with a low degree of habitat fidelity and low cover. Species composition of wall flora
is influenced by many factors. Besides the local abiotic conditions, macroclimate and availability of diaspores from the surrounding
ruderal or seminatural vegetation types, a human influence play a significant role in shaping the species composition on walls.

Methods

Flora and vegetation of walls was studied in southern and western Moravia (Fig. 1) in 2001-2003. In total, 302
phytosociological relevés was recorded on vertical and horizontal wall surfaces in villages, towns and castle ruins together
with the information on local habitat conditions, walls’ surroundings (type of settlement and land use) and macroclimate

(phytogeographic region, mean annual temperature and precipitation). Biological features of species were taken from
Klotz et al. (2002).
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Alien flora on walls (Figs. 2 and 3)

Altogether, 288 species of vascular plants and 39 bryophytes were recorded. Flora of the studied walls included 40 %
of alien species. Compared with the representation of alien species on walls reported from other parts of the Czech
Republic (Duchoslav 2002, Chludové 2003), this proportion is rather high and results from presence of several garden
escapees, deliberate introductions by man and higher annual temperature in the study area. In the flora of the Czech 8 e
Republic there is approximately 33 % of alien species (Pysek et al. 2002). Fig. 1. Studied localities of walls in the study area.
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Fig. 2. The total representation of alien and

native species on walls.

o Archaeophytes and neophytes on walls — biological features

) The representation of archaeophytes (species introduced before 1500) was 24 % and the most common species were Chelidonium majus, Ballota nigra and
S Capsella bursa-pastoris (Table 1). Neophytes (species introduced after 1500) made up 16 % of the total species number and the most frequent were Conyza

Bh canadensis, Syringa vulgaris and Erigeron annuus. In the flora of the Czech Republic the representation of archaeophytes is 8 % and neophytes 25 % (Pysek
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» etal. 2002).
In comparison with native species, aliens were recorded more often on horizontal wall tops than on vertical wall surfaces (Fig. 3). Generally, alien species
chastnrm Nevinas T Nate have higher temperature requirements so they can more easily colonize these extreme wall microhabitats. Moreover, some neophytes were introduced on
wall tops for ornamental purposes in the past (e.g. Sedum rupestre subsp. erectum, S. spurium or Sempervivum tectorum).
Fig. 3. Relative representation of alien and native species Species introduced into the country deliberately as cultivated species prevail among neophytes, whereas archaeophytes include many taxa introduced
(archacophytes, neophytes) on forizontal wall tops, vertical 5 cjdentally. The structure of the alien flora on walls with regard to the presumed type of introduction is shown in Fig. 4.
wall surfaces, horizontal and vertical surfaces together (h+v)

and the total representation in flora of the Czech Republic Alien species recorded on walls belong to 35 families. The most common are Asteraceae (19 %), Brassicaceae (9 %) and Poaceae (8 %).
(according to Py3ek et al. 2002).

60.00

The most represented life forms in alien species are therophytes et} e mestfiequentiliep L eecies el
€9 o R o R 50.00 percentages of the total number of species.
S (41 %) and hemicryptophytes (37 %) (Fig. 5). Therophytes
. . - 1000 B therophytes Arhasophyes % Neoes w
™ contribute to the total number of archaeophytes with 50 % and Bhemcrypiophytes  Cheldonium majus % Conyeacanadenss z
€D i i 9 i allota nigra ringa wulgaris
o I neophytes with approximately 28 %. Among neophytes, there is B €0 o cmaenes :‘s;“a:m - B ::m‘:m !
E a everate a significant ratio of phanerophytes (26 %). 2000 u phancrophytes o b .
Doaccidental, deliberate o . . onehus oleraceus orydalis lutea
s With respect to the life strategies, CR and R strategy are 1000 eromus s o Sismbrum leseli .
& the most frequent ones (Table 2). Similarly to the total alien 000 Cymbalariamursli L s
o flora of the Czech Republic, archaeophytes include most taxa AEEgYs Ty A o T :
o ) 1051 ) ) ) erctum
Avchacophytes  Neophytes | Alens ol with CR and R strategy (both 35 %) and the majority of (A3, & (R [ERE 6F (U s iy © o s cpiobum laum s
. @ Klotz et al. 2002) in alien species on walls. Data shown are X )
Fig. 4. The ratio of alien species with regard to the presumed neophytes are C strategists (32 %). based on 63 archacophytes and 46 neophytes. P agg. 5 2
type of introduction (according to Py3ek et al. 2002). N 2
Reseda tea PR—— 2
Invasive status » ! L :
Alien species occurring on walls consist of 67 % of naturalized, 23 % of invasive and 10 % of casual species . D 3 Avihinummajos 2
(Fig. 6). The majority of archaeophytes is classified as naturalized species. Neophytes include a considerable w0
number of invasive species (e.g. Conyza canadensis, Epilobium ciliatum, Sisymbrium loeselii, Solidago canadensis & & nauraized
or Syringa vulgaris) and casuals - cultivated species escaping occasionally from cultivation or planted in the z :j e Table 2. Distribution of Grime’s life strategies
walls in earlier times (e.g. Anthriscus cerefolium, Calendula officinalis, Cerastium biebersteinii, Erysinum cheiri or . in the alien flora of walls. Percentage
“ . : representation of life strategies are based on 63
Hyssopub oﬁ‘ianalls). : archaeophytes and 41 neophytes.
. w00 © A s o R s s
. . 5 e ; Achacopes 1 3 2 4 % o 2
Alien species and enviromental factors | Mhee e e Negyes @ s w1 w0 2
Detrended correspondence analysis was used to reveal the relationship between species tlg. & orceniade sprsnbtion of citnpories o Jovaene L] 2.5 6 0 & 0 7

status of alien species. Data are based on 63 archaeophytes

composition and enviromental factors. The main factors influencing the flora and and 46 neophytes.

vegetation of walls are altitude and habitats types on walls - vertical and horizontal

surfaces (Figs. 7 and 8). 9 9 |
Gradient in altitude and associated climatic factors (mean annual temperature and | LezonalveRio
precipitation) strongly influence the representation of alien and native species. : native species
Archaeophytes and neophytes are more frequent on walls at lower altitudes in the study I Frmzh | arablelandLu a
area A L i | viageas Grassiand-LU
. T A S — 5
; ; ; . g % o | agude
The ratio of native and alien species was assessed with regard to the type of human o e e s i o | preciligion
settlement (town, village, castle ruin) and land use in the surroundings of the studied ‘ym°*‘;;;;;;=“1Q;;5‘y,:ﬁ”fjf§y¢;"rg‘:s;;,Jig o A . e
walls (percentage cover of land use categories within a 0.5 km distance from the wall: Yo saoang if“i"j;;;m;‘;mf’li:él‘iumw ermophyiic region
3 . : romus sterilis Chekdonium majus, b iy
forest, urban area, grassland and arable land). Occurrence of alien species on walls is more - s S AT O popemcnars
frequent in towns, in contrast to native CorEY D e .
species, whose proportion is higher on  Table 3. Total numbers of alien and native species with regard to o | verial wall surtace
: the type of Fo—t———————— S=====
walls of castles and castle ruins (Table 3). L = |
These habitats are mostly situated in larger TR LmEs e amm b SR ) |
distance from wurban areas and are e 57 s s 10 = E 2 .
N Vieges % = @ 100 1w @ -1 9 -2 9
surrounded by natural vegetation types. o s Z y - o v
Fig. 7. Detrended correspondence analysis (DCA) diagram Fig. 8. DCA diagram of species with passively projected
of species. Species with low weight are not shown. explanatory variables (LU = land use in 0.5 km distance from
the wall — percentage ratio of forests, urban areas, grasslands
and arable land) and groups of alien flora classified with respect
References: 5 "
to the residence time (archaeophytes, neophytes, natives).
Duchoslav M. (2002): Flora and vegetation of stony walls in east Bohemia (Czech Republic). - Preslia 74: 1-25. The first ordination axis (explainsp f_’é % of tpotz: variation 31
Chludova K. (2003): Flra a vegetace zdi na stiedni Moravé (Flora and vegetation of walls in central Moravia). - Ms., thesis, Palacky Univ., Olomouc. eyt e g, e e o gt
KlotzS,, Kiihn L. et Durka W. (2002): Biolflor - eine Datenbank mit biologisch-6kologischen Merkmalen zur Flora von Deutschland. - Schriftenr. Vegetationsk. 38: 1-334. axis explains 3.1 9 and it is associated with the type of habitat
Pysek P., Sadlo J. et Mandak B. (2002): Catalogue of alien plants of the Czech Republic. - Preslia 74: 97-186.

(horizontal vs. vertical wall surfaces).
This study was funded from project MSM 0021622416.



