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Abstract: Floodplain forests are sensitive to changes within the surrounding environment and contain the most highly
invaded habitats. The overall aim of this study was to characterise floristic composition of floodplain forest along two
different riparian corridors. The studied river ecosystems were influenced by human disturbances, but they have historically
different hydrological management practices (e.g., damming and water regime management). We hypothesised that different
hydrological management practices affect the composition and diversity of vegetation and influence multiple ecosystem
functions and services in floodplain forests. A detailed study of the vascular plant species diversity of floodplain forests in
the lower parts of two riparian corridors of the Thaya and Morava Rivers (South Moravia) was conducted. Altogether, 853
species of vascular plants were recorded, including 121 species of woody plants. We found 111 species that are protected
by law or threatened according to the Czech Red List. We found 230 alien species, out of which 125 are archaeophytes and
105 are neophytes. Thirty-nine species are invasive; however, the most frequent group comprises naturalised archaeophytes
(78). Differences in the effects of environmental factors on species richness and the proportions of alien and endangered
species were tested using generalised linear models (GLMs). Differences in species composition in the two distinct riparian
corridors were examined using non-metric multidimensional scaling (NMDS). Although only small differences were observed
in the vegetation composition, we observed some differences in species richness and species composition between the riparian
corridors. The most obvious difference was a higher proportion of alien species in the Morava River corridor than in the
Thaya River corridor. In contrast, the proportion of endangered species richness was higher in the Thaya River corridor.
We assume that the most probable explanation of the differences is the unique water management history for each river

corridor.
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Introduction

A floodplain often represents a high biodiversity area
in the European landscape (Ward et al. 2002). The
species richness of certain organisms, such as vascular
plants, often far exceeds that in adjacent upland habi-
tats (Naiman et al. 1993, 2005; Tabacchi et al. 1996;
Stohlgren et al. 1998). The biodiversity of a floodplain
areas is generally considered very high (Klimo et al.
2008); this is due to the high heterogeneity of the envi-
ronment in both the lateral and vertical directions, the
high level of natural and anthropogenic disturbance and
also the diversity of subsequent successions (Madéra et
al. 2011). The important ecological functions of alluvial
areas and their value to biodiversity conservation have
made alluvial landscape conservation and restoration a
high priority for ecosystem managers in many countries
(Verry et al. 2000; Naiman et al. 2005).

Riparian plant communities typically comprise
specialised and disturbance-adapted species within a
matrix of less- specialised and disturbance adapted
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plant species (Naiman et al. 1997). Species diversity
closely correlates with the diversity of floodplain for-
est habitats (Meékotova et al. 2006; Mé&kotova 2008).
Riparian zones are often the ecosystems that are the
most sensitive to changes within the surrounding envi-
ronment (Lyon & Gross 2005). The current biodiversity
of floodplains is a result of natural development and an-
thropogenic influences over recent decades (Thomas et
al. 1979). Studies that address the species diversity of
the South Moravian floodplains do yet not special fo-
cus on forest stands (Danihelka et al. 1995; Danihelka &
Grulich 1996; Danihelka & Sumberova 2004). Vicherek
et al. (2000) found 873 vascular plant species south of
Lanzhot village over an confluence area Thaya-Morava
Rivers of approximately 50 km?. A similar study was
published by Schratt-Ehrendorfer (1999) in the Aus-
trian part of the lower Morava River floodplain. Mélder
& Schneider (2011) examined the floristic composition
in three different parts of the Danube River and found
that the species richness and eutrophication of flood-
plain communities increased in the direction of the river



Comparison of floodplain forest floristic composition of two riparian corridors 209

flow. Schnitzler et al. (2007) ascertained that flood-
plain communities with rich species compositions occur
across Europe.

There is one key negative factor in riparian sys-
tems: the invasion of alien plant species. Many of alien
plants have been shown to significantly impact the
composition and diversity of native plant communi-
ties (Pysek & Prach 1993, 1994; Schnitzler et al. 2007;
Chytry et al. 2008; Lyon & Gross 2005; Madéra et al.
2013). A large number of studies that compare various
habitat types confirmed that floodplain forests are one
of the most invaded natural forest habitats (e.g., Chytry
et al. 2005, 2008; Petrasovéa et al. 2013). Floodplains are
considered vulnerable to alien species (Hood & Naiman
2000; Harris et al. 2005) due to the combined influence
of intensive human exploitation, a high degree of hy-
drological connectivity which facilitates the dispersal
of propagules and the high spatial and temporal het-
erogeneity inherent to these systems. Globally, anthro-
pogenic alterations to floodplain hydrological regimes
have frequently resulted in riparian species invasions
(Richardson et al. 2007). Floodplain forests are situated
along rivers, which are important migration corridors
(Boedeltje et al. 2004) for neophytes to colonise new
territories (PySek & Prach 1993). Flooding not only
disrupts native vegetation but also leaves bare soil for
the establishment of new propagules and supplies new
nutrients (Petrasové et al. 2013). The increase of neo-
phytes may be caused by several factors, such as human
land use intensification, the reduction and fragmenta-
tion of hardwood floodplain forests, and the increase
in the transporting which affects the higher propagule
pressure of neophytes during the last few decades (Wal-
ter et al. 2005; Von Holle et al. 2006; Schnitzler et al.
2007; PySek et al. 2010; Petrasova et al. 2013).

Modern hydrological changes have long affected
the Morava River. Hydrological management has per-
sisted since the 1930s in the Morava River and since
the 1970s in the Thaya River; the management prac-
tices have decreased the groundwater level (Penka et
al. 1991; Cermék et al. 2001) and practically eliminated
floods in the study area. On contrary, the most ele-
vated sandy sites were not changed by extremely long
floods (Ruzickova et al. 2004). We hypothesise that
different hydrological management practices affect the
composition and diversity of vegetation and influence
multiple ecosystem functions and services in floodplain
forests.

The general aim of our study is to assess and char-
acterise species richness of floodplain forest vegetation
along two riparian corridors in narrow strip to 1000
m from a river. We determine how the riparian corri-
dors have influenced patterns of both native and alien
species. Our objectives are to (1) characterise the tree
and herb layer species diversity across two riparian cor-
ridors, (2) determine whether a particular river system
(Thaya and Morava rivers) has an impact on species
richness and spread of alien species, and 3) assess the re-
lationship between the two riparian corridors, and their
species diversity and floristic composition.

Fig. 1. Map of the study area with the analysed zone up to 1000
m from Morava and Thaya rivers marked by hatching.

Material and methods

The study area

The study area (Fig. 1) is the alluvial flatland of the lower
watercourses of the Thaya and Morava Rivers between the
Nové Mlyny village in the north-west and the Mikulcice
village in the north-east. The southern point of the study
area marks the confluence of the Thaya and Morava Rivers,
which is south of the Lanzhot village. The study area is con-
fined to a narrow strip along both Rivers up to 1000 m; we
present the results of a detailed survey of floodplain forests
over an area of 3745 ha (see Fig. 1). The areas of Thaya and
Morava study strips are 2918 and 2387 ha, respectively. Pro-
portion of forest is 60.7 % in the strip of Thaya River, forest
comprises 82.2 % in the strip of Morava River. The study
area belongs to the Lower Morava UNESCO Biosphere Re-
serve.

The study area is located in the southern part of the
geomorphological unit called the Dolnomoravsky tuval basin
(Thaya-Morava Floodplain) (Demek & Mackovéin 2006).
Quaternary gravel is the geological substrate, which is cov-
ered by thick layers (up to 6 m) of alluvial sediments with
loamy-clayey granularity and sandy elevations. Gley fluvi-
soils are in the area; gleys are typically in filled oxbows. The
average annual temperature of the study area is 9.3°C and
the cumulative average annual precipitation is 585 mm; cli-
matologically, the area lies in the zone of warmest climate
within the Czech Republic (Quitt 1975).

Data collection and processing

All vascular plants were recorded in the forest segments.
Each segment corresponded to one stand group within the
forest division; however, similar groups of segments were
merged, and non-homogenous groups were divided. We used
satellite photos with a actual forest stand map at the scale
of 1:10000 (the current Forest Management Plan). The field
survey was conducted in spring and summer between 2005
and 2013. Additionally, fresh clearings and young plantings
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Table 1. Species diversity and proportions of alien and endangered species per segment in floodplain forests up to 1000 m from a river.
The proportions of alien and endangered species were tested by GLM.

Morava River

Species number 63.95
Herb species number 54.90
Shannon-Wiener index 3.86
Simpson index 0.98
Alien species (%) 19.59
Alien herbs (%) 21.75
Neophytes (%) 7.11
Herb neophytes (%) 6.97
Endangered species (%) 7.66
Endangered herb species (%) 5.69

with a predominance of nitrophilous and clearing species
were studied. Specimens of critical species were stored in
the BRNL herbarium.

The field data were first transferred to the geodatabase.
All maps of the terrain were digitised in the GIS environ-
ment (ArcGIS 10.2) to identify segments and obtain a better
view of the species distribution. The resulting geodatabase
of species was used to calculate diversity indices and estab-
lish other relationships. Thus, in addition to analysing the
species diversity, the number of threatened species (cate-
gories of threat based on Grulich 2012) and the proportion
of alien species were also identified (Pysek et al. 2012a).

The effect of segment size on species diversity was
first minimised (see Chytry & Otypkova 2003; Dengler et
al. 2008); the smallest and largest segments were removed
from the dataset (<0.3 ha and >8 ha). The segments size
was logarithmically transformed to produce a normal distri-
bution. Linear regression compared the relationship of the
species diversity medians to the segment size. To reveal the
overall pattern of variation in species composition, we per-
formed non-metric multidimensional scaling (NMDS) of all
segments and dataset of a herb and woody species, calcu-
lated using the Bray-Curtis distances in two dimensions and
with a maximum of 400 random starts. This analysis was
done with the vegan package (Oksanen et al. 2013). We
used generalised linear models (GLMs) in case of frequen-
cies, as well as species richness and herb species differentia-
tion between the riparian corridors. To evaluate fidelity, we
used the “phi” coefficient (Chytry et al. 2002) in the Juice
software 7.0 (Tichy 2002). All statistical tests and analyses
were performed in R software, version 3.0 (R Development
Core Team 2013). Further, we examined the total number
of species, the frequency of species in segments, and the
proportions of alien, threatened and protected species. The
nomenclature of vascular plants was used in accordance with
Kubat et al. (2002).

Geographical information system and preparation of maps
All analyses were performed by ArcGIS software version
10.2 (ESRI). The background data of the cartographic out-
puts are DIBAVOD (Digital Database for Water Manage-
ment managed by T. G. Masaryk Water Research Institute),
ArcCR500 (administrative geodatabase managed by Arc-
Data Prague) and ESRI base maps.

Using geoinformation analyses, the closest distances
from the rivers were calculated for all the centroids of the
segments. Modelling of the biodiversity of the study area
based on calculated values of the Shannon-Wiener index of
all segments. The biodiversity was spatially interpolated by

Thaya River

adj R% (%) F P
64.19
53.84
3.83
0.97
17.66 11.4 82.29 < 0.001
19.20 11.3 81.25 < 0.001
6.77 7.7 53.84 < 0.001
6.18 4.7 32.32 < 0.001
8.82 3.7 25.00 < 0.001
6.04 8.0 56.12 < 0.001

a kriging process using a spherical semivariogram. The rea-
son for using ordinary kriging was the structure of source
data exactly matching the nature of this method. For ordi-
nary kriging, rather than assuming that the mean is con-
stant over the entire domain, we assume that it is constant
in the local neighborhood of each estimation point (Clark
2000). The spatial distribution of alien species was interpo-
lated using the same approach. The spatial resolution of the
output images is 10 m, and the coordinate system is S-JTSK
Krovak East-North.

Results

Species Tichness

Overall, a total of 732 herb and 121 woody species were
found in the study area. The species richness was higher
in the Thaya River than in the Morava River. Along the
Thaya and Morava Rivers, a total of 627 and 609 herb
species, respectively, and 107 and 92 woody species, re-
spectively, were identified. No significant differences in
species richness were found using Shannon’s and Simp-
son’s diversity methods between the Morava and Thaya
Rivers (Table 1). Altogether, 104 unique herb species
and 13 unique shrub and tree species were found in
the Morava River alone; in the Thaya River 124 unique
herb species and 27 unique shrub and tree species were
found.

GLM analyses showed significant relationships be-
tween the affiliation of two riparian corridors and the
richness of alien and endangered species. Table 1 pro-
vides a comparison of herb and total species richness
and the proportions of alien and endangered species
within the studied riparian corridors. In total, 230
alien species were found in the floodplain forests in
the Morava and Thaya River corridors: 180 species in
the Morava River and 199 species in the Thaya River
forests. The Morava River corridor had a significantly
higher proportion of alien species per segment than the
Thaya River corridor. The affiliation with riparian cor-
ridors significantly influenced the endangered species
richness (Table 1) but with the opposite effect — the
proportion of endangered herb, shrub and tree species
increased in the Thaya River corridor. Correlations be-
tween the number of alien species and the number
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Table 2. List of herb species by their fidelity to a particular river corridor and their frequencies.

Morava
Fidelity
Aster lanceolatus 37.5
Galeopsis speciosa 26.6
Carex strigosa 25.7
Torilis japonica 23.7
Agrostis stolonifera 23.4
Tarazacum sect. Ruderalia 23.2
Poa palustris 20.8
Chaerophyllum bulbosum 20.3
Cardamine dentata 20.1
Prunella vulgaris 19.0
Potentilla reptans 18.2
Daucus carota 18.1
Festuca pratensis 18.0
Leontodon autumnalis 17.6
Helianthus tuberosus 17.4
Poa trivialis 16.2
Elytrigia repens 16.2
Rumez sanguineus 15.4
Calystegia sepium 15.4
Arctium lappa 14.5
Erigeron annuus 12.4
Ozalis fontana 11.2

Pulmonaria officinalis
Gagea lutea

Corydalis cava
Anemone ranunculoides
Galega officinalis
Campanula trachelium
Galeopsis pubescens
Milium effusum
Hypericum hirsutum
Viola mirabilis
Ficaria verna subsp. bulbifera
Colchicum autumnale
Vicia dumetorum
Viola odorata
Veronica sublobata
Parthenocissus inserta
Linaria vulgaris
Geranium sanguineum
Pyrus pyraster

Allium scorodoprasum
Impatiens parviflora

of native species, calculated with individual riparian
mean values, both were significant and positive. There
was higher correlation coefficient in the Morava (0.80)
then in the Thaya River (0.61). On the other hand,
correlation between neophytes and the number of na-
tive species is proportionally much higher in the Thaya
River (0.59) than in the Morava River (0.71).

Floristic composition

Differences in the floristic compositions of floodplain
forest vegetation are shown in Fig. 2; we found two
relatively overlapping assemblages in the riparian cor-
ridors using NMDS. The variation of those along the
river corridors are significant (F' = 19.428, p < 0.05).
Nitrophilous species responsible for the river corri-
dor affiliation are mainly present in the Morava River
dataset, whereas vernal species and sciophytes (ele-
ments of Carpinion alliance) are mainly present in the
Thaya River dataset (see Table 2). Of the total num-

Thaya
Frequency Fidelity Frequency

647 . 400
108 . 6
179 . 44
437 . 254
225 . 83
475 294
435 . 271
146 . 45
138 . 41
346 202
286 . 156
178 . 75
104 . 28
67 . 10
66 . 10
444 310
211 108
540 413
359 236
503 380
255 164
212 . 138
68 36.1 268
68 33.7 251
15 30.8 145
168 26.6 324
38 24.7 147
14 22.8 95
125 22.0 245
105 21.2 216
17 20.3 87
2 18.7 49
515 18.5 575
87 17.8 173
15 16.9 67
40 16.5 104
183 16.4 272
17 16.3 68
27 15.7 81
0 15.4 30
50 15.3 112
25 15.0 75
249 15.0 329

ber of species, 18 are significantly more frequent in the
Morava River corridor (p < 0.05), and 22 species are
significantly more frequent in the Thaya River corri-
dor; the test results are shown in Table 2. Nitrophilous
species, such as Agrostis stolonifera, Chaerophyllum bul-
bosum, Galeopsis speciosa, Taraxacum sect. Ruderalia,
and Torilis japonica, mostly have high fidelity val-
ues in the Morava River corridor. Vernal herb species
(grove species), such as Anemone ranunculoides, Cory-
dalis cava, Gagea lutea, Pulmonaria officinalis, and Vi-
ola mirabilis, have the highest fidelity values in the
Thaya River corridor. Some alien species were better
represented in the Morava River corridor than in the
Thaya River corridor. The most frequent alien species
in the Thaya River corridor are Parthenocissus inserta
and Galega officinalis. In the Morava River corridor,
the significantly more frequent alien species are Aster
lanceolatus, Erigeron annuus, Helianthus tuberosus and
Ozxalis fontana.
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Fig. 2. The differences in species composition in the non-metric multidimensional analysis (NMDS) diagram. The black/grey polygons
and circles represent the plots of the floodplain forests in the Thaya/Morava River floodplain.

GIS view of biodiversity and frequency of alien species
Biodiversity was evaluated by the Shannon-Wiener in-
dex level in the river floodplains and is colour coded in
the range of the min—max values in the map (Fig. 3).
Our results show that the biodiversity of the study
area varies from place to place, and it is arranged
in a mosaic: the maximum diversity values occur in
locations outside the direct influence of settlements,
rather in clearcuts and younger forest stands that rep-
resent higher diversity (including nitrophilous and alien
species). The lowest values of diversity are observed in
locations with a share of non-forest areas (which we did
not study) and where regular flooding occurs (near the
eastern bank of the Thaya River, southwest of Lanzhot
village).

Figure 4 shows a map of the accumulation of alien
species in the study area: the highest strain of alien
species is in the vicinity of settlements (most noticeable
around the cities of Lednice, Bfeclav and Lanzhot) and
in areas with a higher occurrence of clearcuts with ni-
trophilous and alien species. The minimum number of
alien species exists in places where are far less affected
by humans, with a smaller proportion of clearcuts; a
higher proportion of alien species occurs along the for-
est edges and roads (e.g., the large areas of floodplain
between Bfeclav and the confluence of the Morava and
Thaya Rivers, the forest complex southeast of Mikul¢ice
village and the Kf¥ivé jezero Nature reserve).

Discussion

The floristic compositions of two riparian corridors

Chytry et al. (2010) described two basic floodplain low-
land habitats on the alliance level (Alnion incanae, incl.
hardwood forests of lowland river and Salicion albae,
Willow-poplar forests of lowland river). We found that
hardwood forest was the most frequent community in

both floodplains of the Morava and Thaya Rivers. The
floodplain vegetation was relatively homogenous and
dominant species (Acer campestre, Aegopodium poda-
graria, Carex riparia, Deschampsia caespitosa, Ficaria
verna, Glechoma hederacea, Quercus robur, Rubus cae-
sius, and Urtica dioica) was common and shared across
the both riparian corridors. Lyon and Gross (2005) de-
scribed four floodplain community types in a study
among three rivers, but the compositions of our assem-
blage exhibited similar dominant and common species.
However, some species are significantly more frequent at
one of the studied corridors (Table 2). Our study shows
that nitrophilous and some alien species are more rep-
resented in the Morava River than in the Thaya River
floodplain. The most likely explanation is a historical
and current water management. Modern hydrological
changes made in the 70s on both of the Rivers primar-
ily caused decreases of the groundwater level (Penka et
al. 1991). Hydrotechnical measures have decreased the
mean range of the groundwater table level (Prax 1980;
Penka et al. 1991; Cermék et al. 2001) and have prac-
tically eliminated floods. Since the 1990s, artificial and
controlled spring flooding in some parts of the study
area has been established. Restoration of a Lichten-
stein water channels was performed in the Thaya River
floodplain between 1990 and 1996 and in the Morava
River floodplain between 1996 and 1999 (Hrib & Kor-
diovsky 2004). It is known that fluctuations in the en-
vironment may lead to the easier establishment of alien
species. The higher amount of nitrophilous and alien
species in the Morava River floodplain may indicate
the availability of unused resources caused by the fluc-
tuation of nutrients due to the historic flooding and
occurrence of disturbances, which is consistent with
the theory of fluctuating resource availability (Davis et
al. 2000). Moreover, in the region of the Thaya River
hydrological management has continued in long tradi-
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Fig. 3. Digital model of the biodiversity level in a forest stands of the study area using the Shannon-Wiener index.

tion of centuries. Therefore, consequences in vegetation
composition of modern hydrological changes were not
appeared in Thaya River as much as in Morava River
floodplain. In accordance with Petrasova et al. (2013),
we suggest that especially modern hydrological changes
constituted more substantial modifications of environ-
ment which formed difference in vegetation. Beside this,
flooding not only disrupts floodplain vegetation but also
leaves bare soil for the establishment of new propagules
and supplies new nutrients.

Species richness
Although there were only small differences in species

composition of floodplain vegetation between the two
studied riparian corridors, however a few significant
differences were found. The most marked disparity is
the higher species richness of the Thaya River flood-
plain compared with the Morava River floodplain, as
well as the lower alien species proportion in the Thaya
River floodplain (see Table 1). Our results confirm the
findings that floodplain forests harbour a number of
alien species, which Mélder & Schneider (2011) ex-
plain by hydrodynamics, morphodynamics and anthro-
pogenic impacts. The considerable differences in species
richness between the studied areas cannot be linked to
geographic position or climate. The catchments of the
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Fig. 4. Digital model of alien species accumulation in a forest stands of the study area.

studied rivers may affect the floristic composition based
on their distinct sources of flora. Beside this, the differ-
ent species richness in the studied river corridors may
be a result of the accumulation of diaspores in the Nové
Mlyny water reservoir in the Thaya River floodplain
and the lack of a reservoir in the Morava River flood-
plain. The Thaya River floodplain has a higher propor-
tion of sandy elevations compared to the lower part of
the Morava River. These elevated sites are sources of
many endangered and protected species dependent on
open-woodland habitats and elevated sandy sites be-
long to typical open habitats (Miklin & Cizek 2014)
and they are inundated only seldomly (Rtzi¢kova et al.
2004).

Alien species

The overall proportions of alien species in the Thaya
and Morava River corridors were almost identical
(27.2% vs. 27.9%). However, the amounts of alien
species per segment for the two studied rivers show
significant differences: 17.7% in the Thaya River and
19.6% in the Morava River floodplains. The mean
amount of alien species per segment is 19.5%, which
is similar in values of studies of Tabacchi et al. (1996),
Pysek et al. (2012b) and Petrasova et al. (2013). We

found a higher proportion of alien species in the Morava
River floodplains, where a longer history of modern wa-
ter management exists (Cermak et al. 2001) and where
spring flooding has been common during the last two
decades. Pysek et al. (2012b) reported that the propor-
tion of alien species 14.6% to the permanently present
Czech flora (excluding extinct natives and including
only naturalized alien taxa); the authors also found that
the proportion of neophytes in floodplain forests of the
alliance Alnion incanae was 2.2 + 2.8%, in coverage
4 + 10%, which is the highest number within the forest
communities of the Czech Republic. Our study shows
higher average proportion of neophytes in the study
area (8.8%).

A number of large-scale studies have confirmed
that floodplain forests are one of the most invaded for-
est habitats (Chytry et al. 2005, Pysek et al. 2012b,
Petrasova et al. 2013). The recent difference in the
species richness and proportion of alien species of the
floodplains of both studied rivers could be significantly
influenced by unique water regime changes over the last
45 years and recent irrigation in some areas of the flood-
plain due to the revitalisation of channels. We also as-
sume that the larger basin of Morava River, compared
to the Thaya River basin, will be more disturbed and
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will have more resources of diaspores of alien species
than the Thaya River. Another important factors in the
floodplain of the Morava River are a higher proportion
of clay particles in the alluvial soils and a lower percent-
age of sand elevations in the far broader floodplain than
in the Thaya River (or elevations that are farther than
1000 m from the river). The Thaya River floodplain also
engages the groundwater at a deeper level, which may
explain why the floodplain dries more and consequently
contains more elements of Carpinion alliance and ther-
mophilous species than the Morava River floodplain. It
is interesting that correlation between the numbers of
neophytes and native species is proportionally higher in
the Thaya corridor. We explain this disparity by higher
proportion of urban landscape and denser human pop-
ulations in the studied catchment of Thaya due to the
closeness of a big city (Bfeclav) (see Chytry et al. 2008).

Vegetation changes of floodplain forests are par-
tially structured by the reduction in the flood fre-
quency, which helps to increase the abundance of sex-
ually reproducing annual alien species at drier sites. It
is known that disturbances facilitate invasions by elim-
inating or reducing the cover of competitors or by in-
creasing resource levels (Davis et al. 2002). Alien species
such as Aster lanceolatus, Erigeron annuus, Helianthus
tuberosus and Otzalis fontana and some nitrophilous
species were more frequent in the Morava River cor-
ridor. Our results are in accordance with Molder &
Schneider (2011) who found the same alien species in
Danube flora. On the other hand, Pysek & Prach (1993)
presented other invasive species in riparian habitats
in Central Europe: Impatiens glandulifera, Heracleum
mantegazzianum, Reynoutria japonica and R. sachali-
nensis; none of these species poses significant problems
in the study area. Chmura & Sierka (2006) also consid-
ered Impatiens parviflora to be an important invasive
species in Polish floodplain forests. Similarly, on the
Thaya River floodplain, this species is strongly present
due to the higher proportion of sandy substrate in al-
luvial soil. Important invasive species in Morava River
floodplain Aster lanceolatus possess a high capability
for vegetative spread; moreover, the horizontal rhizome
system of A. lanceolatus persists for many seasons in
its native distribution area (Jedlicka & Prach 2006).
Clonal growth and the high production of diaspores
(Pysek et al. 2012) allow the spread of A. lanceola-
tus. Due to the higher disturbance in the Morava River
floodplain, there are particular places where unused re-
sources are available (see Davis et al. 2000) for the suc-
cessful attaching of diaspores. Another cause of distur-
bances may be high logging intensity of forest stands.
Miklin & Cizek (2014) documented that forests along
the Thaya River are older than forests along the Morava
River: more than 50% of forest stands along Morava
River have been logged a replanted during the last four
decades.

Species richness of aliens in large samplings units
usually increases with that of native species because
both species groups positively respond to increasing
landscape heterogeneity and availability of different

habitats (Chytry et al. 2005). Because of twice higher
non-forest area along the Thaya River, we expect
higher habitat heterogeneity there. Elton (1958) sug-
gested that communities richer in native species tend
to be more resistant against invasions by alien species.
Chytry el al. (2005) debated that this relationship (be-
side of habitat) depends on scale of the vegetation plots.
In the present study higher correlation between alien
and native species were found in the Morava than in
the Thaya River corridor. Because of the almost same
mean number of species between the study corridors
we suppose that area along the Thaya River is more
resistant against invasions. Despite of lower saturation
of alien species in the Thaya than in the Morava River
we assume that level of invasion is there on the upper
limit due to the long history of traditional hydrological
management in the Thaya River area.

Conclusions

Despite of homogenous vegetation of both studied river
corridors we found significant differences in the species
composition, species diversity and proportion of alien
species between them. The most striking difference was
a higher proportion of alien species in the Morava River
corridor than in the Thaya River corridor. We explain
these differences by the heterogeneity of habitats (par-
ticularly presence of sandy elevations and higher pro-
portion of non-forest habitats along the Thaya River)
and by variability of landscapes of both rivers. Further,
we explain the differences by the historical water regime
and modern hydrological changes which affects in par-
ticular Morava River area. Because of the almost same
mean number of species in the study corridors we sup-
pose that area along the Thaya River is more resistant
to invasions. We assume that level of invasion is there
on the upper limit due to the long history of traditional
hydrological management in the Thaya River area.
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