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The lower Morava and Dyje rivers belong among the large low-
land rivers on the southeast of the Czech Republic flowing into
the Danube 69 km downstream of their confluence. Despite their
high nature value and environment protection, both rivers suf-
fered from heavy pollution from the sixties to the eighties of
the last century. Significant improvement of their water qual-
ity during the last two decades resulted in the partial recovery
of former assemblages of both benthic macroinvertebrates and
fish. Recently, altogether 262 and 137 taxa of macrozoobenthos
were recorded at the Dyje and Morava rivers, respectively. In
the River Dyje, 3 and 21 non-native and threatened (according to
TUCN categories) invertebrate species, respectively, were ascer-
tained, whilst in the River Morava their numbers were 2 and 10,
respectively. The fish assemblage consisted of 23 and 24 species,
respectively, plus one hybrid in each of the rivers, bleak being by
far the most abundant fish. In the sections under study, several
rare and/or protected species were also recorded. Two of them,
ide (Leuciscus idus) and burbot (Lota lota) belong among vulner-
able fish species and four others, white-eye bream (Abramis sapa),
striped ruffe (Gymnocephalus schraetser), streber (Zingel streber)
and zingel (Zingel zingel), are considered as critically endangered
species. Currently, both lower stretches of the rivers Morava
and Dyje have been heavily invaded by round goby, Neogobius
melanostomus.

INTRODUCTION

systems, supported by an extensive ability to re-
cover former and to create new biotopes. Natural,

Large lowland rivers and their alluvial floodplains
comprise a wide range of biotopes inhabited by
many animal and plant species (Adamek and Sukop,
1992; Schiemer, 1999; Schomaker and Wolter, 2011).
Rivers represent dynamic, continuously changing,

non-impacted lowland streams display a rich and
diverse lateral and longitudinal zonation of a river
and alluvial biotopes, with good hydrological and
ecological interconnection of pools, riffles, side
arms and oxbow lakes, riparian wetlands, flooded
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meadows and wooded alluvial land.

Under the framework of the Joint Danube Survey
2 (JDS2), an evaluation of ecosystem functioning
along the River Morava and its main tributary, the
River Dyje, took place in August 2007. JDS2 repre-
sented a unique coordinated research activity along
the most international river basin in the world, in
which scientists from fourteen Danubian countries
actively participated. One of the basic objectives
of JDS2 was to get a better view of specific water
quality parameters and in-depth characterisation
of river biology through the establishment of com-
plementary monitoring activity along the Danube
and its important tributaries. This is the first time
that investigation of fish and river hydromorphol-
ogy has been performed to such an extent within
the Danube basin. Though the key aim of JDS2 was
to produce a homogenous data set of specific wa-
ter quality elements for the Danube, the results ob-
tained by national teams along tributaries are also
of great importance for overall documentation. The
study has also provided a forum for riparian coun-
tries to develop and test evaluation methods for riv-
er health. In addition to its scientific results, a major
contribution of JDS2 has been in the dissemination
of information to the public and getting inhabitants
more involved in water protection issues (Liska et
al., 2008). The JDS2 concept has now been formally
included into the EUs Water Framework Directive
(WFD) monitoring strategy as a tool for investiga-
tive monitoring.

This manuscript presents results from a detailed
assessment of biota in the rivers Morava and Dyje,
belonging among the richest of European rivers as
far as benthic macroinvertebrate and fish commu-
nities are concerned. Data from two TransNational
Monitoring Network (TNMN) sites upstream of the
Morava and Dyje confluence are also included, as
well as a literature review evaluating changes that
have occurred over recent decades.

GENERAL CHARACTERISTICS OF THE
MORAVA RIVER BASIN

The catchment areas of three main European rivers
occur within the Czech Republic - those of the River
Elbe, which empties into the North Sea (65% of land
surface); the River Odra, draining into the Baltic
Sea (7%); and the River Morava, which flows into
the Danube and on to the Black Sea (27%). Both the
Morava and its main tributary, the Dyje, originally
meandered through large floodplains; however,
both these rivers have been regulated and chan-
nelised, to varying extent, over the last century.
The watershed of the River Morava on the ter-
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ritory of the Czech Republic (Fig.1) has an area of
20,692 km?. However, 64.9% (13,419 km?) of this area
belongs to the River Dyje. The Morava River basin
may be characterised as being densely populated
(137 inhabitants per km?) and highly exploited by
both industry (machinery, food and chemical) and
agriculture. Agricultural land represents around
60% of the basin surface, forests 32% and urbanised
areas around 6%. Hydrologically, the Morava river
basin is poor in water sources. Average annual pre-
cipitation is 635 mm and mean annual catchment
runoff reaches 3,430 million m®. The average annual
discharge of only 1.16 m® for each of its 2.7 million
inhabitants is only one third of the European aver-
age, and one sixth of the global average. The basin
has 38 important storage reservoirs, with a total ca-
pacity amounting to approximately 568 million m?®.

Germany

Paland

Czech Republic

Austria

A

Fig 1. The Morava River basin on the territory of the
Czech Republic with the indication of JDS2 sites
location

The qualitative state of running waters in the
Morava river basin reflects a long-term develop-
ment of landscape, municipalities, agriculture,
industry, forestry, water management and other
infrastructures. Although water quality has im-
proved significantly over the past 20 years (e.g. all
34 towns with more than 10,000 inhabitants have
been equipped with biological wastewater treat-
ment plants), issues related to high nutrient and/or
organic loading of surface waters still remain.

Historically, this river system was naturally
inundated up to five times a year (Kux 1956) and
the floodplains around the confluence provided ex-
tremely favorable conditions for reproduction and
nursing of the majority of riverine fish (Jurajda and
Pendz, 1994, Jurajda, 1995, 1999, Jurajda et al., 2000,
2001). Between 1968 and 1982, however, the Morava
was largely channelised and its meanders, discon-
nected from the main channel by levees, now exist
as isolated oxbow lakes. Environmental protection
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and maintenance of plant and animal diversity is
implemented through a network of protected ar-
eas and sites, particularly in the upper mountain-
ous and lower lowland parts of the river basin. The
territory around the confluence has been designed
as a “Protected Landscape Area” (the Soutok PLA;
139 km?) and mostly comprises floodplain forest
with a rich system of canals, oxbow lakes, river
side-arms and pools subject to controlled flooding
over spring.

CURRENT SITUATION AS REGARDS
HABITAT AND WATER QUALITY
DEGRADATION ALONG THE LOWER
MORAVA AND DYJE

Physical habitat degradation

Human activities had a significant impact on the
hydromorphological status of both the Morava
and Dyje river basin districts (RBDs), with natural
stream processes being rare and aquatic biocenoses
degraded at present. Around 80% of all water bod-
ies have been modified, with stream channelisa-
tion, bank strengthening, channel hardening and
cross barrier construction being the dominant fac-
tors. There are substantial differences between the
hydrological characteristics of the two RBDs (sum-
marised in Table 1). Despite having almost the same
average annual precipitation (590 and 670 mm for
the Morava and Dyje rivers, respectively), annual
surface runoff for the Dyje is only half of that of the
Morava (109 and 206 mm, respectively). As such,
the number of reservoirs in the Morava River basin
(upstream of the confluence) is one third of that in
the Dyje basin (10 and 28, respectively), while total
storage capacity in the Morava River basin is only

Table 1. General characteristics of the Morava & Dyje
river basin districts upstream of the TNMN sites

TNMN site

Morava: Dyje:

Lanzhot Pohansko
Upstream river basin area (km?2) 9,883 11,165
Altitude TNMN site (m a.s.l.) 150 155
Average discharge (m3.s-1) 61.1 37.5
Reservoirs (No.) 10 28
% stream straightened 58 36
No. inhabitants (ths) 1,363 1,395
Cities > 10,000 inhabitants (No.) 22 12
Arable land (%) 53.0 64.3
Number of pigs bred (ths) 373 652
Number of poultry bred (ths) 3,078 4,800

one twelfth that of the Dyje River basin. Channel
straightening has been implemented to a great-
er extent in the Morava RBD (ca. 57% of stream
length), with barrier construction of greater impor-
tance in the Dyje basin (90% of streams). Overall,
lack of fish passes has the greatest impact in the
upper stretches of the rivers, with straightening
and levee construction of greater importance in the
lower stretches. Moreover, there is a clear differ-
ence in agricultural management for the two RBDs,
with both area of arable land and number of ani-
mals bred (pigs, poultry) clearly higher in the Dyje
RBD (Table 1).

Water quality development

The present degraded environmental status of the
lower Morava and Dyje reflects a whole range of
historic anthropogenic pressures, including inad-
equately treated discharges from urban settlements
and industry, the influence of diffuse pollution and
hydromorphological alterations.

Effluent from sugar mills had a very destructive
impact on benthic communities during the autumn
months of each year (period of sugar beet process-
ing) from the 1960s to the 80s. In the late 1970s, the
results of saprobiological monitoring performed
by the T.G.Masaryk Water research Institute (TGM
WRI), Brno (unpublished), indicated very poor riv-
erine community status along these rivers (these
results have since provided a baseline for future
water quality status assessments of important riv-
ers in the basin). Because of the high levels of pol-
lution, additional samples were collected along
these rivers in addition to regular saprobiological
monitoring and two Czech TNMN sites (Morava -
Lanzhot and Dyje - Pohansko) have also been sur-
veyed every 3-5 years. The extremely high organic
pollution levels discharged into the river system
each autumn from the sugar mills resulted in an
alphameso-polysaprobic status of plant and ani-
mal communities along the Morava River. Starting
in the late 1980s, wastewater treatment plants were
constructed for all larger cities in the RBD, result-
ing in a gradual improvement in water quality, not
only in autumn but throughout the year. In 2007,
saprobic indices that had formerly reached values
of 2.8 had decreased to 2.1 in the Morava; and an
even greater improvement was attained in the Dyje,
where an index of 3.4 was decreased to 1.8 between
1976 and 2007. Despite the great efforts focused on
decreasing point source pollution discharges in the
basins, negative influences of diffuse pollution and
hydromorphological alteration on benthic macroin-
vertebrate and fish communities remain a problem.
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HISTORY OF LIMNOLOGICAL RESEARCH

While some data on floodplain invertebrates of the
lower reaches of the Dyje and Morava had been
published even before 1900, they were mainly fo-
cused on temporary and/or permanent stagnant
waters and were published in “grey literature”.
A similar priority was given to still waters until
World War II with, for example, systematic studies
of chironomids undertaken by Zaviel (1941, 1943)
and of oligochaetes by Hrabé (1929). The first valu-
able information on macroinvertebrates along the
lower reach of the Morava itself relates to the occur-
rence of the potamal mayfly Palingenia longicauda
(Zavrel, 1005 and its later disappearance in the 1920s
(Zavrtel, 1930. Between 1950 and 1965, the running
and still waters of southern Moravia were studied
as part of an extensive research project supervised
by the Czech Academy of Sciences and Masaryk
University in Brno (Landa et al., 1997). In 1959,
the lower Morava was monitored by Zelinka and
Skalnikova (1959) and has since been the subject of
repeated studies throughout the 1990s (e.g. Soldan
et al., 1998) and 2000s. Many of these projects also
surveyed the River Dyje, though the study sites
were situated further upstream of the JDS2 site.

Adamek and Sukop (1992) identified 118 taxa
(mainly species) along the lower Dyje, while
Zahradkova et al. (1995) identified 31 species or
higher taxa at sites on the lower Morava. More
recently, aquatic invertebrates were sampled and
identified along the lower reach of the Dyje by
Horsak (2001), who reported 143 taxa (not restricted
to benthic fauna). Both JDS2 sites presented in this
paper were included in a complex study of aquatic
invertebrates of the Palava Biosphere Reserve pub-
lished by Opravilova et al. (1999), who identified 64
taxa. Vétricek and Geri$ (2003) reported the may-
fly Baetopus tennelus (Albarda, 1878) as a new spe-
cies for the Czech Republic from the River Morava
near its confluence with the Dyje. Systematic re-
search into benthic macroinvertebrates of the two
river reaches near their confluence was initiated in
the 1970s due the coordination of activities within
(i) periodic sampling within the framework of the
State Water Management (Water Quality) Balance,
(ii) monitoring undertaken by the Morava River
Basin Authority, (iii) project “Morava” of the TGM
WRI Brno (1990-2010) and (iv) regular surveillance
monitoring (2006-2010).

Fish assemblages in both running and still wa-
ters of the Morava and Dyje confluence area have
been surveyed since the beginning of the 20th cen-
tury (Mahen, 1927). Based on historical records,
recent surveys and anglers’ reports 2 cyclostomes
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and 55 fish species have been reported from the
main channel of the Morava, 48 being indigenous
and 9 exotic (Penaz and Jurajda, 1993). Such species
richness is exceptional compared with most other
European rivers of similar size.

MATERIAL AND METHODS

Study sites

The JDS2 study of benthic macroinvertebrates was
performed near the towns of Lanzhot (N 48° 41, E
16° 59’) and Pohansko (N 48° 43, E 16° 53’) on the
rivers Morava and Dyje, respectively (Fig. 1), while
the fish survey was performed along the shore-
line between river km 79-76 on the River Morava
(48'40”N, 16'59”E) and rkm 17-14 on the Dyje
(48’42”N, 16'54”E). Channel width and depth on
the Morava were 50-60 m and 0.8 m, respectively,
and 30-40 m and 1.0-2.0 m on the Dyje. While the
banks of the Morava consist primarily of rip-rap, the
banks of the Dyje are mostly natural. Furthermore,
the main channel of the Morava is completely iso-
lated from its floodplain, whereas elements of
floodplain and several backwaters remain connect-
ed along the Dyje.

Benthic macroinvertebrates

With respect to the importance of potamal river
stretches and to the level of their anthropogenic
alterations, all available data on benthic macroin-
vertebrates related to the studied river stretches, in-
cluding historical ones, were exploited, namely: 1)
saprobiological monitoring of the TGM WRI, Brno;
2) results from the River Morava Project under-
taken by TGM WRI, Brno (Zahradkova et al., 1995);
3) monitoring of transboundary rivers (TGM WRI,
Brno, unpublished); 4) monitoring of the Morava
River Catchment Area (Morava River Authority,
unpublished); 5) collection of the Department of
Botany and Zoology, Masaryk University Brno; 6)
results of Horsak (2001; 7) results of JDS2 (TGM
WRI, Brno, unpublished); 8) results of Opravilova
et al. (1999).

Long-term data from river km 79-76 and 17-14
on the Morava and Dyje, respectively, were sum-
marised and the data divided into several time peri-
ods, the presence and/or absence of individual spe-
cies allowing a general evaluation of biodiversity
alteration of each stretch over the study period. The
following periods were distinguished: 1976-1995
(data sources 1 and 5), 1996-2006 (data sources 1, 2,
3 and 6), 2007 (data sources 1, 4 and 7), 2010 (data
source 3 for the River Dyje only). While it was not
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possible to assign data from source 8 to a specific
time period, the information was included due to
its faunistic value.

Several different methods were used for sam-
pling benthic macroinvertebrates. The majority of
data were obtained before 1995, the samples be-
ing collected according to Czech standard CSN
757703 for the Czech saprobiological monitor-
ing programme (data source 1 and 2). The goal of
saprobiological biomonitoring is not the evaluation
of ecological condition of a site but only an assess-
ment of running water quality and oxygen condi-
tion (Forejtnikova et al., 2006). A multihabitat sam-
pling methodology, therefore, was not applied and
segments with rapidly flowing water were sampled
by hand sweep net preferentially, the segments
with slowly flowing or standing water not being
included.

Data obtained from sources 3, 4, and 7 were
sampled and processed according to the Czech
national multihabitat sampling method PERLA
(CSN' 757701), using semi-quantitative 3-minute
kick samples collected with a hand net (25 x 40 cm
aperture and 500 um mesh size). All mesohabitats
(riffle, pool, macrophyte, woody debris, etc.) were
sampled for a period corresponding to their total
proportional area in the sampling section (Kokes et
al., 2000).

The metrics used were calculated according
to formulas given in the AQEM Manual (AQEM
consortium, 2002; http://www.agem.de). The au-
tecological characteristics used for calculation of
the metrics were adopted from the online ARROW
(2009) database.

According to the WED, assessment of ecological
status requires comparison with a reference status.
Due to a lack of recent potamal reference localities,
relevant historical data and difficulties associated
with sampling methods suitable for non-wadeable
rivers in the Czech Republic, assessment of respec-
tive stream types has not yet been finished. To a
certain degree, this issue can be solved through the
compilation of a list of taxa typical for potamal riv-
er stretches. Such a list has already been compiled
for German streams (Scholl et al., 2005). This list is,
however, regionally limited and cannot be applied
to any other region (river/sea catchment area). For
the purposes of this publication, an ad hoc list was
compiled of taxa expected at the evaluated sites and
the macroinvertebrates found were compared with
this. The list of typical potamal species compiled
by experts (Zahradkova et al., 2007) was adopted
after partial modification. Species were selected ac-
cording to their known autecological characteris-
tics (e.g. stream zonation preference, altitude and
habitat preference, etc.) or according to their doc-

umented occurrence at the studied river stretches
in the past, or in similar undisturbed river types in
Central Europe (only species with an appropriate
area of distribution were taken into account). In ad-
dition, the total numbers of all expected EPT taxa in
Moravian large lowland rivers (Zahradkova et al.,
2007) were compared with the numbers found in
the spring samples of 2007.

Non-indigenous species were classified accord-
ing to Mlikovsky and Styblo (2006) and Panov et al.
(2008) who presented a “grey list” of species with
unknown level of invasiveness, a “white list” of
species with low level of invasiveness, and a “black
list” of species of high invasiveness.

Fish

Fish were collected quantitatively at ten 300 m
stretches along the right bank of the Morava and the
left bank of the Dyje by electrofishing (one hand-
held anode, EFKO FEG 13000, Honda 13 kW, ~ 300
V, 60 A, 50-80 Hz) from a drifting boat one to five
metres from the bank. Stunned fish were collected
by hand net (10 mm mesh size). Aside from bleak
Alburnus alburnus, which were significantly domi-
nant, all fish collected were measured and weighed
individually. For bleak, 18-32 specimens were meas-
ured and weighed individually at each stretch and
the rest bulk-weighed and counted. After survey-
ing, all fish were released back into the river along-
side the opposite bank. The F/C ratio (Hol¢ik and
Hensel, 1972), indicating the relationship between
non-predatory and predatory fish, was calculated
as a ratio between their biomass reported in survey
catches.

Data on angling intensity and efficiency, fish
species and size composition at the Dyje 2 and
Morava 2 angling grounds (which correspond with
the JSPD2 survey sections) were obtained from reg-
ularly summarised angling records available each
year at the close of the angling season. Figures on
stocking and angling catches for individual years
were provided by the headquarters of the Moravian
Anglers Union. As fish for stocking purposes are
usually available in size and age categories that
differ between years, and even between individual
stocking events during one year, the appropriate
ministerial instruction (Implementation Provision
No0.197/2004 of the Czech Fishery Law No. 99/2004)
provides rules on how to convert individual size
and age categories into one appropriate category,
i.e. 2+ for carp and 0+ for other fish in this case
study. Conversion rates were also supplied for mor-
tality and survival rates for different species/catego-
ries compared to the fish category suggested by the
stocking plan. Conversion to one age category ena-
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bles comparability and an appropriate evaluation of
stocking intensity and efficiency between years and
individual water bodies. The ratio between number
of fish stocked and caught is presented as a rate of
return for individual species.

RESULTS

Benthic macroinvertebrates

Taxonomic composition

A list of taxa found since 1975 is provided in
Appendix 1 (River Morava) and 2 (River Dyje).
Altogether, 262 taxa were found at the Dyje River
above the confluence with the Morava River (204
species, 58 taxa were identified at genera or high-
er taxonomic levels). Three non-indigenous spe-
cies were ascertained: Potamopyrgus antipodarum,
Lithoglyphus naticoides and Dreissena polymorpha.
Twenty one species are categorised as threatened
according to IUCN categories (see Appendix 1).
Caddis fly, Setodes punctatus, considered regionally
extinct, was found in 2007 and Oecetis tripunctata,
critically endangered species was found in 2010.
Additional species belonging to the categories “en-
dangered” (10 species), “vulnerable” (6 species) or
“nearly threatened” (3 species) were found within
different periods, mainly after 1996.

The total number of taxa recorded at the Morava
River stretch upstream the confluence with the Dyje
River was 137 (95 species or species groups, 42 taxa
identified at genera or higher taxonomic levels).
The non-indigenous species Dugesia tigrina and
Dreissena polymorpha were present. Ten species are
categorised as “threatened” according to IUCN cat-
egories (see Appendix 2). One species of the catego-
ry “critically endangered”, mayfly Baetopus tenellus,
was found in 2002. Additional species belonging to
the categories “endangered” (3 species), “vulner-
able” (4 species) or “nearly threatened” (2 species)
were found after 1996, mainly in 2007.

Analyses of semiquantitative sampling campaign
in spring 2007

The spring semiquantitative samples taken in
2007 were analysed in detail. Sixty two taxa (includ-
ing 4 mayfly species and 8 caddis fly species) were
found at the Dyje River (April 27) and 55 taxa (in-
cluding 7 mayfly species, 1 stonefly and 12 caddis
fly species) were found at the Morava River (May 2)
(for species list of Ephemeroptera, Plecoptera and
Trichoptera see Table 2). The lowland species slight-
ly dominated in both samples (ca. 55% of taxa). The
difference in zonation preferences was evident
since the percentage of rhitral species was 21.7%
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and 7.7% at the Dyje and Morava rivers, respec-
tively (the respective percentage of potamal spe-
cies was 60.3% and 79.0%). Another difference was
found in proportion of active and passive filtrators
both in the Dyje River (6.3 and 1.6%, respectively)
and the Morava River (13.5 and 0.5%, respectively).
Concerning the microhabitat preferences, the spe-
cies in the Dyje River evinced higher preferences to
more course-grained substrate like akal and lithal
(13.6 and 25.3%, respectively) in comparison with
the Morava River (5.0 and 16.6%, respectively)
where mainly the species preferring pelal (26.0%)
and phytal (25.3%) occurred.

The indices of saprobity indicated middle beta-
mesosaprobity at both sites (the Dyje River: 2.01, the
Morava River: 2.15). A higher proportion of species
occurring also in oligosaprobity was present in the
Dyje River (23.4%) than in the Morava River (4.8%).

A comparison of species identified in the spring
samples of 2007 with proposed list of typical
potamal species was done (see Table 2). Of 18 ex-
pected mayfly species, 9 and 7 species were found
in the Dyje River and Morava River, respectively.
Ten stonefly species should be present at the respec-
tive stream type, however, only unidentified speci-
men of the genus Leuctra occurred in the Morava
River. The occurrence of 16 potamal caddis fly spe-
cies is assumed, only 6 (and unidentified species of
genus Hydroptila) and 7 species were found in the
Dyje River and Morava River, respectively.

In addition to the typical potamal species, the
species with less specific requirements or even
ubiquitous ones usually occur in the respective
stream type. A total number of at least 15 EPT spe-
cies (regardless of the typical potamal species) is
expected in this stream type under the good river
health condition in spring season. This number was
not achieved at the Dyje River (12 species) but over-
came at the Morava River (20 species).

Fish

Species composition

Altogether, 4396 and 2476 fish individuals (162.16
and 117.02 kg), respectively, were collected in the
surveyed stretches of the Morava and Dyje rivers
(Table 3). The respective numbers of species were 24
+1 hybrid and 23 + 1 hybrid belonging to 6 identical
families (Cyprinidae, Esocidae, Siluridae, Gadidae,
Percidae and Gobiidae) in each river. With respect
to the density, bleak was markedly the dominant
fish species in both river stretches. Its proportions
in the total fish numbers and biomass amounted
to 75.02 and 16.71%, and 83.70 and 20.41% in the
Morava and Dyje rivers, respectively.
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Table 2. Typical potamal species expected along the river stretches studied. Note: + = species observed after
1975, * species found in spring 2007

Order

Species

River Dyje:
Pohansko

River Morava:
Lanzhot

EPHEMEROPTERA

Baetis buceratus Eaton, 1870

Baetis fuscatus (Linné, 1761)

Baetis nexus Navas, 1918

Brachycercus harrisella

Caenis luctuosa (Burmeister, 1839)

Caenis macrura Stephens, 1835

Caenis pseudorivulorum Keffermueller, 1960
Ecdyonurus aurantiacus (Burmeister, 1839)
Ecdyonurus insignis Thomas & Sowa, 1970
Ephemera vulgata Linné, 1758

Ephemerella mesoleuca (Brauer, 1857)
Ephoron virgo (Olivier, 1791)

Heptagenia coerulans Rostock, 1877
Heptagenia flava Rostock, 1877

Choroterpes picteti (Eaton, 1871)

Isonychia ignota (Walker, 1835)

Palingenia longicauda (Olivier, 1791)
Potamanthus luteus (Linné, 1767)

+
+>(-
+

4

4

+

+>(-

+>('

+>('

+>('

+>(-

+>(‘

PLECOPTERA

Agnetina elegantula (Klapalek, 1905)
Isoperla grammatica (Poda, 1761)

Isoperla obscura (Zetterstedt, 1840)
Isoptena serricornis (Pictet, 1881)

Leuctra fusca (Linné, 1758)

Marthamea vitripennis (Burmeister, 1839)
Perlodes dispar (Rambur, 1842)
Siphonoperla taurica (Pictet, 1841)
Taeniopteryx nebulosa (Linné, 1758)
Xanthoperla apicalis (Newman, 1836)

+* Leuctra sp.

TRICHOPTERA

Brachycentrus subnubilus Curtis, 1834
Ceraclea albimacula (Rambur, 1842)
Ceraclea alboguttata (Hagen, 1860)

Ceraclea annulicornis (Stephen, 1836)
Ceraclea dissimilis (Stephens, 1836)

Ceraclea nigronervosa (Retzius, 1783)
Hydropsyche bulgaromanorum Malicky, 1977
Hydropsyche contubernalis McLachlan, 1865
Hydropsyche exocellata Dufour, 1841
Hydropsyche guttata Pictet, 1834

Hydroptila angulata Mosely, 1922
Hydroptila sparsa Curtis, 1834
Cheumatopsyche lepida (Pictet, 1834)
Neureclipsis bimaculata (Linné, 1758)
Psychomyia pusilla (Fabricius, 1781)

Setodes punctatus (Fabricius 1793)

+>(-

+*Hydroptila sp.

+>(-

+>(-

+>(~

+>(~

+>(-
+>(-

+>(-

+>(-
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Table 3. Fish assemblage composition upstream of the confluence between the rivers Morava and Dyje, as
recorded during the JDS2 survey. Note: n = total individuals, W = fish biomass in g

River Morava River Dyje

Species n % W % n % w %
B. barbus 163 3.71 27,181.7 16.76 71 2.87 31,975.4 27.33
A. alburnus 3,300  75.02 26,123.9 16.11 2,073 83.70 23,884.3 20.41
C. nasus 69 1.57 1251.2 0.77 9 0.36 5,020.0 4.29
C. gibelio 41 0.93 26,601.0 16.40 28 1.12 1,491.0 1.27
A. aspius 64 1.46 1,597.2 0.98 33 1.35 8,330.5 7.12
S. cephalus 213 4.85 17,597.3 10.85 13 0.54 4,762.0 4.07
L. idus 31 1.26 12,985.4 11.10
L. leuciscus 3 0.08 23.8 0.01

R. amarus 147 3.33 338.1 0.21

A. brama 11 0.25 7,998.7 4.93 46 1.84 14598.0 12.48
A. bjoerkna 22 0.51 520.9 0.32 94 3.81 3,777.9 3.23
A. sapa 1 0.03 320.0 0.20

S. erythrophthalmus 1 0.04 46.0 0.04
R. rutilus 112 2.55 2,155.4 1.33 26 1.03 881.0 0.75
R. rutilus x A. bjoerkna 2 0.05 89.6 0.06 1 0.04 29.0 0.02
R. vladykovi 133 3.03 696,4 0.43 13 0.54 45.1 0.04
G. gobio 38 0.86 196.6 0.12 1 0.04 10.0 0.01
P. parva 1 0.03 7.0 0.04

C. carpio 6 0.13 30,340.0 18.71

V. vimba 2 0.05 29.4 0.02

E. lucius 3 0.08 2,682.0 1.65 6 0.22 5,620.0 4.80
S. glanis 13 0.30 13,403.7 8.26 3 0.13 2,094.0 1.79
L. lota 32 0.73 1,569.0 0.97 1 0.04 16.7 0.01
P. fluviatilis 10 0.23 990.0 0.61 14 0.58 599.1 0.51
G. schraetser 6 0.22 175.0 0.15
S. lucioperca 8 0.18 369.0 0.23 1 0.04 290.0 0.25
Z. zingel 1 0.03 113.0 0.07 1 0.04 280.0 0.24
Z. streber 3 0.12 84.0 0.07
P. semilunaris 1 0.03 1.0 0.001 1 0.04 1.1 0.001

The proportion of other fish species in the total
fish density in surveyed stretches of the Morava
river did not exceed 5%, most numerous among
them being chub, Squalius cephalus, barb, Barbus
barbus, bitterling, Rhodeus amarus, and white-finned
gudgeon, Romanogobio vladykovi, with 4.85, 3.71,
3.33 and 3.03%, respectively. Other important com-
mercial and game fish species exceeded the level
of numerical proportion of 1% only rarely (nase,
Chondrostoma nasus and asp, Aspius aspius with 1.57
and 1.46%, respectively), however, some of them
proved a significant proportion regarding the bio-
mass. The highest figures were recorded for com-
mon carp, Cyprinus carpio, of which proportion in
the total biomass was 18.71%, whilst only 0.13% in
fish density (mean individual weight 5056.7 g), fol-
lowed by barb and Prussian carp, Carassius gibelio,
with 16.76 and 16.40%, respectively. Among 25 re-
corded fish species in the Morava River, 3 of them
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(Prussian carp, topmouth gudgeon, Pseudorasbora
parva, and tubenose goby, Proterorhinus semilunaris)
were non-indigenous. The F/C ratio of the whole
fish community corresponded to 4.24 in the sur-
veyed stretch of the Morava River.

Besides dominant bleak (83.7% of total fish den-
sity — see above), the proportion of other species
occurrence was much lower in the Dyje River and
only rarely exceeded the 2% threshold, like it hap-
pened in case of white bream, Abramis bjoerkna, and
barb with 3.81 and 2.87%, respectively. The propor-
tion of other important game fish was quite low
with maximum values in common bream (Abramis
brama), chub, ide (Leuciscus idus), asp and roach,
Rutilus rutilus, with 1.84, 1.35, 1.26, 1.12 and 1.03%,
respectively. With respect to biomass, the highest
proportion belonged to barb (27.33%), followed by
bleak, common bream and ide with 20.41, 12.48 and
11.10%. Two non-indigenous fish species were re-
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Table 4. Stocking level, angling yield and rate of return (ind.) for the Dyje 2 (D2) and Morava 2 (M2) fishing
grounds between 2006 and 2010. Note: *Herbivorous fish = grass carp, Ctenopharyngodon idella; silver carp,
Hypophthalmichthys molitrix; bighead carp, Aristichthys nobilis. **Others = (R. rutilus, S. erythrophthalmus, G.
cernuus, C. auratus gibelio, C. carassius, A. alburnus, L. idus and rarely others)

Stocking rate Angling yield

individuals kg individuals kg rate of return (%)
Species D2 M2 D2 M2 D2 M2 D2 M2 D2 M2
E. lucius 181 282 15 67 12 26 32 61 6.6 9.2
C. carpio 885 897 670 772 120 166 422 702 13.6 18.5
T. tinca 1 1 2 1
A. brama 67 87 46 73
L. cephalus 2,420 25 6 24 22 19 0.2
B. barbus 1,000 920 10 10 8 71 17 133 0.8 7.7
C. nasus 1,800 18 6 6 <0.05
V. vimba 1,500 15 3 3 <0.05
*Herbivorous fish 4 28 34 217
A. aspius 680 7 6 32 12 59 47
P. fluviatilis 3 3 1 1
S. lucioperca 2210 22 35 39 94 74 1.8
S. glanis 463 10 12 30 147 247 6.5
A. anguilla <1 6 <1 4
L. lota 2040 62 <1 7 <1 6 0.3
**QOthers 200 20 216 308 50 130 154.0
TOTAL 489 835 862 1737
corded — Prussian carp and tubenose goby. The F/C DISCUSSION

ratio of the whole fish community corresponded to
3.40 in the surveyed stretch of the Dyje River.

Angling yield

Both stretches, belonging to angling grounds of the
Moravian Angling Union, are regularly stocked
with commercial and game fish species. Common
carp (2+ category) dominate with respect to stock-
ing biomass. Carp average rates of return amount to
13.6 and 18.5% in the Dyje 2 and Morava 2 angling
grounds, respectively. Predatory fish (pike, zander,
Sander lucioperca, European catfish, Silurus glanis,
asp) are usually released as 0+ age category, howev-
er, their rates of return do not exceed 10% (Table 4).
Game fish (chub, barb, nase, burbot, Lota lota, and
others) are also stocked for the angling purposes
but their rates of return range just below 1%.

On average, altogether 489 fish (862 kg) are
caught each year by anglers in the Dyje 2 angling
ground, whilst in the Morava 2 angling ground
these figures are twice as high (835 fish/1737 kg)
(Table 4). Carp dominate in biomass comprising
49.0 and 40.4% of the total angling yield in the Dyje
2 and Morava 2, respectively. Despite low numbers
of European catfish caught by anglers (12 and 30
individuals in Dyje 2 and Morava 2, respectively),
their respective angling yield biomass is the second
highest with 147 and 247 kg, which corresponds to
the mean individual weight of 12.25 and 8.23 kg.

Benthic macroinvertebrates

Benthic macroinvertebrates have various functions
in aquatic ecosystems. Analyses of some of them
(e.g. an assessment of production or suitability as
fish food) are difficult to evaluate without extensive
quantitative data. This type of data is, however, not
available. On the other hand, semiquantitative or
sometimes even qualitative data generally can be ex-
ploited for bioindication and/or ecological status as-
sessment. Also long-term changes of biotopes can be
detected via comparison of taxonomic or functional
structure of benthic assemblages. Nevertheless,
sampling difficulties and incomplete ecological sta-
tus assessment system of the Czech potamal rivers
rather limited the exploration of accessible data.
The total number of taxa of certain localities is
one of very simple biodiversity measures, assuming
the comparable data sources. In the comparison of
evaluated river stretches, the number of taxa of the
Dyje River is nearly twice as that of the Morava River
(262 and 137 taxa, respectively). However, the high
number of taxa found at the Dyje River originated
from a very precise investigation (Horsak, 2001). No
such extensive and detailed study was performed
at the Morava River. After excluding results of that
study, the total number of taxa of the Dyje River
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was evidently lower (188). The total numbers of
taxa found at both stretches in 2007 (monitoring of
the Morava River Authority and JDS2 results) were
nearly the same (105 and 108 taxa). The comparison
of numbers of taxa between periods is possible tak-
ing into account that especially in the 1st period only
the riffle parts of both rivers were sampled, so lower
numbers of taxa within the period of 1976-1995 are
caused by a specific sampling method, as well as
a higher level of anthropogenic disturbances, espe-
cially organic pollution. The decrease of this type of
pollution, especially disappearing of autumn peaks
caused by sugar mill campaigns, leads to partial
benthic macroinvertebrate assemblage reconstruc-
tion during the subsequent period (after 1995). The
occurrence of species with higher proportion of
preferences to oligosaprobity was found in detailed
analyses of spring samples (2007) in the Dyje River.
It is probably caused by rhithralisation (montanisa-
tion) of river stretches below large impoundments
- reservoirs on the Dyje River and their tributaries,
which partially changed character of rivers, mainly
their temperature regime. The results correspond
with a higher proportion of rhithral species in the
Dyje River than in the Morava River.

The recovery of the river stretches was lim-
ited to the organic pollution decrease. No radical
improvement of hydromorphological status has
been performed and habitat diversity is still lost.
The environment is unfavourable for species with
special habitat requirements like burrowing larvae
(e.g. mayfly Ephoron virgo). Very sensitive, rare and
strictly potamal species such as Isonychia ignota and
Choroterpes picteti are probably extinct in the area
studied hence the re-occurrence of such species at
the localites studied is very unlikely. The ratio of
expected, typical potamal species and species ob-
served in the spring season of 2007 (cf. Table 2) was
very similar at both samples.

The presence of non-indigenous species is rela-
tively low, both qualitatively and quantitatively,
but the occurrence of invasive amphipods is ex-
pected in the near future because they are present
in the near downstream stretch of the Morava and
Dyje Rivers (Misikova-Elexova et al., 2010). It is a
paradox that the snail Lithoglyphus naticoides, which
is considered as an invasive species according to the
results of the project ALARM (Panov et al., 2008), is
mentioned as endangered species in the Czech Red
List (Farkac et al., 2005).

Summarised, the Morava and Dyje river stretch-
es under study evinced similar character and his-
tory of disturbances. The Dyje River macroinver-
tebrate assemblages are more influenced by a high
number of reservoirs within the basin, the Morava
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River assemblages were periodically destroyed by
organic pollution in the past. Both rivers are influ-
enced by changed river morphology. The species
composition, regardless of the occurrence of some
less sensitive potamal or IUCN category species,
corresponds to the list of respective river type ex-
pected species only partially.

Fish

In lowland rivers and their floodplains, it is always
problematic to find methods that provide accurate
estimates of fish communities. For example, repre-
sentative sampling of adult fish in larger lowland
rivers is almost impossible. Since all Czech streams
are managed as angling grounds, they have been
regularly stocked with fish from aquaculture since
the middle of the 20th century. However, ichthyo-
logical surveys proved that the key driver to for-
mation and sustainability of original appropriate
composition of riverine fish communities (particu-
larly in lowland rivers) is their natural recruitment
(Jurajda et al., 2010). In the lowest stretches of the
Morava and Dyje rivers, fish originating from the
natural recruitment made the vast majority of the
density and biomass (Jurajda, 1995, 1999; Jurajda
and Pendz, 1994, 1996; Jurajda et al., 2000, 2001).
Altogether 24 fish species and 1 hybrid (R. rutilus
x B. bjoerkna) were recorded in the Morava river sec-
tion in the JDS2 survey campaign in 2007. Despite
one-time survey, the number of species recorded is
almost identical with the monitoring performed by
Jurajda et al. (1998) who identified 26 species from
5 families in a four-year (1991-1994) survey below
and within a rocky chute on the Morava River, the
upper boarder-line site of the section surveyed in
2007. In opinion of Jurajda et al. (2008), fish species
richness in the Morava River increased continuous-
ly over the years 1990-2000 as a result of substantial
improvement of water quality and almost reached
the situation that existed 100 years ago. The up-to-
date assessment of the fish assemblage composition
in the Morava River section under study presented
35 fish species in 1994, of which 23 were identical
and one species (tubenose goby) was new. Fish as-
semblage composition comprising 26 species with
the same species (chub and gudgeon Gobio gobio)
dominating before and after the flood was recorded
by Jurajda et al. (2006). According to their survey,
exceptionally extensive flood in July 1997 with wa-
ter discharge peaking at 2000% of long-term aver-
age and discharge >1000 m3.sec-1 lasting for 20 days
had a minor effect on the assemblage structure.
Bleak was by far the most abundant fish in both
surveyed river sections. Despite its high abundance
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amounting to 75.02 and 83.70% in the Morava and
Dyje rivers, respectively, its respective contribution
to the total fish biomass was quite low and cor-
responded to 16.11 and 20.41%. According to the
survey performed by Sindilariu et al. (2006) in the
Danube Delta, bleak and monkey goby (Neogobius
fluviatilis) were most abundant and frequent, con-
tributing together 61% to the total catch. Despite the
fact that the rip-rap banks provide mesohabitat fa-
vored by gobids, their occurrence in this type of the
Morava River bank armoring shoreline against wa-
ter erosion was very rare in the survey monitoring
in 1997 and actually it was limited just to sporadi-
cal record of tubenose goby individuals. Obviously,
the efficiency of electrofishing in sampling gobids
is quite low (Polacik et al., 2008) but their occur-
rence in interstitial rip-rap spaces was not very fre-
quent anyhow. Currently, both tubenose goby and
round goby (Neogobius melanostomus) are a regular
part of fish assemblages both in the lower Morava
and Dyje rivers, despite appearring there for the
first time only in 1996 (tubenose goby, Prasek and
Jurajda, 2005) and 2008 (round goby, Lusk et al.,
2010), respectively.

Jurajda and Penaz (1994) described fish com-
munity structure in the lower stretch of the Morava
River in 1991-1992, ten years after the completion of
regulation. Species richness and diversity depend-
ed mainly on the connectivity of the regulated sec-
tion with a more natural section below the studied
stretch. Bitterling, bleak, gudgeon, chub, roach and
white-finned gudgeon were the most abundant spe-
cies in all sections of the regulated main channel,
with phytophilous species occurring in very low
densities. They reported 27 fish species recorded
in the section identical with our survey. Similarly,
Valova et al. (2006) compared the 0+ fish commu-
nities in the regulated-channelized Morava River
stretch without connection to the floodplain with
non-interrupted stretches of the Morava and Dyje
rivers connected with floodplains. Surprisingly, the
total number of 0+ fish species in all of the three
stretches recorded over three years was similar (22,
23, and 25 species, respectively), lowest diversity
and highest density being documented in the regu-
lated-channelized stretch.

In the Morava and Dyje river sections under
study, also several rare and/or protected species
were recorded. Two of them, ide and burbot be-
long among vulnerable fish species and four oth-
ers, white-eye bream (Abramis sapa), striped ruffe
(Gymmnocephalus schraetser), streber (Zingel streber)
and zingel (Zingel zingel) are considered as critically
endangered species. Due to regular stocking into
these two and associated angling grounds, ide and

burbot occur quite regularly in the fish assemblages
of the lower Morava and Dyje rivers and recently
they have even been included into the list of fishes
allowed for taking into possession in angling. The
occurrence of streber on the Morava-Dyje conflu-
ence was recorded for the first time again after al-
most a century in 2003 (Lusk et al., 2004).

The proportion of non-predatory to predatory
fish biomass (F/C ratio) is a simple expression of the
balance in a particular fish community (Holcik and
Hensel, 1972). Values for the F/C ratio between 3.0
and 6.0 indicate optimal values, whilst values >10
demonstrate undesirable condition of fish commu-
nity with strong prevalence of non-predatory fish.
The F/C ratio of the whole fish community in the
surveyed stretch of the Morava River corresponded
to 4.24 which is considered as a value within the
optimal range. However, when excluding (rather)
omnivorous chub from predatory species, its value
increases to 7.87, which is already above the upper
limit value of the optimal range 3.0 - 6.0 (Holcik
and Hensel, 1972). In the Dyje River, the FC values
amounted to 3.40 in the total community evaluation
but when not considering omnivorous chub and ide
as predators, it raised to 8.93 which is also above
the upper limit value of the optimal range 3.0 — 6.0.
It is obvious that the latter values reflect the actual
situation in equilibrium of the Morava and Dyje fish
assemblages more appropriately.

Anglers’ statistics also document a substantial
increase in fish catches as a result of considerable
water quality improvement in the 90s of the last
century (Jurajda et al., 2008). The data presented by
Barus et al. (2000) prove that the anglers” catches in
the lower Morava River (fishing ground Morava 2,
20.0 ha) rose from 23.5 to 131.0 tonnes in 1992 and
1998, respectively. Nevertheless, the rates of return
in fish stocked are quite low being highest in carp
as common phenomenon in the majority of fish-
ing grounds in the Czech Republic. However, their
figures are very low compared with other fishing
grounds, probably due to the lotic environment and
not easy accessibility (Protected Landscape Area,
Czech-Austrian and Czech-Slovak border line riv-
ers). Carp, as by far the most popular fish for Czech
anglers, are usually subject to focused angling
pressure resulting in considerably higher rates of
return — e.g. 58.5% in the Brno reservoir (Adamek
and Jurajda, 2011) or even 92.4% in the Svitava 1 an-
gling ground located largely on the territory of the
Brno City (http://brno3.momrs.cz/prehledy-ulov-
ku). The rates of return are quite low also in preda-
tory and game fish. Regarding predatory fishes,
the reason for low rates of return is small fish size
at stocking and poor accessibility of angling loca-
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tions. Extremely low rates of game fish return are
moreover caused by quite rare focus of anglers and
widely applied catch-and-release approach regard-
ing these species.

The area of the Morava — Dyje confluence rep-
resents a unique natural environment of flood-
plain forest and wetland meadows. The noticeable
improvement of water environmental conditions
particularly in the last two decades, however, con-
cerned almost exclusively just the water quality is-
sues, the physical habitat degradation (river chan-
nelization, limited connectivity with side arms and
oxbow lakes) being de facto unchanged. As a con-
sequence of improved water quality, the diversity
of benthic macroinvertebrate and fish assemblages
has been considerably increased. Thus, continuous
monitoring of this area of interest is highly desired
and worthwhile also in the future.
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Sazetak

UTJECAJ COVJEKA NA

MAKROZOOBENTOS | IHTIOFAUNU NA
DONJIM TOKOVIMA RIJEKA MORAVE |
DYJE (SLIV RIJEKE DUNAVA U CESKOJ)

Donja Morava i rijeka Dyje pripadaju velikim nizin-
skim rijekama na jugoistoku Ceske Republike te
se 69 km nizvodno od svog usca ulijevaju u rijeku
Dunav. Unato¢ njihovoj znacajnoj prirodnoj vrijed-
nosti i zastiti okolisSa, obje rijeke pretrpjele su tesko
zagadenje od 60-ih do 80-ih godina proslog stoljeca.
Znacajan napredak kvalitete njihove vode u posljed-
nja dva desetljeca rezultirao je djelomi¢nim opo-
ravkom makrozoobentosa i ihtiofaune. Nedavno
je zabiljezeno ukupno 262 taksona makrozooben-
tosa u rijeci Dyje te 137 taksona u rijeci Moravi. U
rijeci Dyje pronadene su 3 nove i 21 ugrozena vr-
sta beskraljeznjaka (prema IUCN kategorijama), a
u rijeci Moravi pronadene su 2 nove i 10 ugrozenih
vrsta. Rijeka Dyje ima 23, a rijeka Morava 24 vrste
te se tom broju pridodaje po jedna hibridna vr-
sta u objema rijekama, dok je obi¢na uklija najza-
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stupljenija riba. U dijelu istrazivanja takoder je
zabiljezeno nekoliko rijetkih i/ili zaSti¢enih vrsta.
Dvije vrste, jez (Leuciscus idus) i manji¢ (Lota lota)
spadaju u ugrozene vrste riba, a ostale cetiri, cr-
nooka deverika (Abramis sapa), prugasti balavac
(Gymmnocephalus schraetser), mali vretenac (Zingel
streber) i veliki vretenac (Zingel zingel) smatraju se
kriticno ugrozenim vrstama. Donjim tokovima ri-
jeka Morave i Dyje trenutno prijeti invazija okrugle
glavuce, Neogobius melanostomus.

Kljuéne rijeci: makrozoobentosi, riba, raznolikost,
zagadenje rijeke, rijecni propisi, zajednicko ispiti-
vanje sastava rijeke Dunava
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Appendix 1. List of macroinvertebrate taxa recorded at the Morava River stretch upstream of the confluence with
the Dyje River

Taxon IUCN Data sources
categories

Periods of research (year)
without time
specification

1976-1995 1996- 2006 2007

Dugesia tigrina (Girard, 1850) 4
Nematoda g. sp. div. 4
Bithynia tentaculata (Linnaeus, 1758) 1,2
Galba truncatula (O. F. Miiller, 1774)
Radix auricularia (Linnaeus, 1758)
Unio pictorum (Linnaeus, 1758) 1
Pisidium sp.
Pisidium henslowanum (Sheppard, 1823)
Pisidium supinum A. Schmidt, 1851 NT
Dreissena polymorpha (Pallas, 1771)*3
Nais sp. 2
Nais behningi Michaelsen,1923
Tubificidae gen. sp.
Bothrioneurum vejdovskyanum Stolc, 1886 2
Tubifex sp. 1
Tubifex tubifex (O. F. Mtller, 1773) 2
Psammoryctides barbatus (Grube, 1861) 4,7
Limnodrilus sp. 4,7
Limnodrilus claparedeanus Ratzel, 1868 1 47
Limnodrilus hoffmeisteri Claparede, 1862 1 4,7
Eiseniella tetraedra (Savigny, 1826) 2 4
Propappus volki Michaelsen, 1905 2 4
Glossiphonia complanata (Linné, 1758)
Helobdella stagnalis (Linné, 1758)
Piscicola geometra (Linné, 1758) 1
Erpobdella sp. 1,2
Erpobdella nigricollis (Brandes, 1900)
Erpobdella octoculata (Linné, 1758) 1,2 1 4,7
Erpobdella testacea (Savigny, 1822) 1,2
Acari, Acarina 4
Asellus aquaticus (Linné, 1758) 1,2
Gammarus fossarum Koch, 1836
Gammarus roeselii Gervais, 1835 1 1,4
Baetis sp. 1,2 4
Baetis fuscatus (Linné, 1761) 1 4,7
Baetis rhodani Pictet, 1843 - 1845 1,2 8
Baetis scambus Eaton, 1870 1 8
Baetis vernus Curtis, 1834 1 1,4
Cloeon dipterum s. lat. (Linné, 1761)
Procloeon bifidum (Bengtsson, 1912) 4
Procloeon ornatum Tshernova, 1928 NT 7
Baetopus tenellus (Alabarda, 1878) CR 4
4
1

[l S S S S N N e

Heptagenia sp.

Heptagenia coerulans Rostock, 1877 EN

Heptagenia flava Rostock, 1877 2 1 1,4 8
Heptagenia sulphurea (Mueller, 1776) 1 1

Potamanthus luteus (Linné, 1767) 4 8
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Appendix 1. Continued

Taxon IUCN Data sources
categories
Periods of research (year)
1976-1995 1996- 2006 2007 Vs‘ggc‘ff‘lf;t‘l‘:;
Caenis sp. 7
Caenis horaria (Linné, 1758) 4 8
Caenis luctuosa (Burmeister, 1839) 4
Caenis macrura Stephens, 1835 1 47
Caenis pseudorivulorum Keffermueller, 1960 4,7
Calopteryx splendens (Harris, 1782) 4 8
Platycnemis pennipes (Pallas, 1771) 4
Gomphidae g. sp. 4
Gomphus vulgatissimus (Linnaeus, 1758) VU 1 4
Ophiogomphus cecilia (Fourcroy, 1785) EN 4,7
Leuctra sp. 4
Micronecta sp. 4
Sigara striata (Linnaeus, 1758) 1
Aphelocheirus aestivalis (Fabricius, 1794) VU 4,7
Sialis lutaria (Linné, 1758) 4
Rhyacophila nubila (Zetterstedt, 1840) 4
Hydroptila sp. 4
Hydroptila sparsa Curtis, 1834 4
Hydropsyche sp. 2 1 1,4
Hydropsyche angustipennis (Curtis, 1834) 1,2 4
Hydropsyche bulgaromanorum Malicky, 1977 4
Hydropsyche contubernalis McLachlan, 1865 1,2 1 1,4 8
Hydropsyche exocellata Dufour, 1841 VU 4
Hydropsyche modesta Navas, 1925 1,2 1 4 8
Hydropsyche pellucidula (Curtis, 1834) 1
Neureclipsis bimaculata (Linné, 1758) 4,7
Ecnomus tenellus (Rambur, 1842) 4
Athripsodes sp. 4
Athripsodes cinereus (Curtis, 1834) 4
Ceraclea annulicornis (Stephen, 1836) 4
Ceraclea dissimilis (Stephens, 1836) 4
Oecetis sp. 4
Oecetis notata (Rambur, 1842) 4
Hexatoma sp. Latreille, 1809 47
Hexatoma bicolor (Meigen, 1818) EN
Tipula sp. 4
Chironomidae g. sp. div. 47
Conchapelopia sp. 4
Natarsia sp. 4
Procladius (Holotanypus) sp. 7
Thienemannimyia sp. 7
Cricotopus sp. 4
Cricotopus bicinctus-Gr. 4
Cricotopus sylvestris-Gr. 1,2
Cricotopus tibialis (Meigen, 1804) 2
Cricotopus tremulus-Gr. 4
Eukiefferiella sp. 4
Metriocnemus sp. 2
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Appendix 1. Continued

Taxon IUCN Data sources
categories
Periods of research (year)
1976-1995 1996-2006 2007 ~ Withou time
specification
Nanocladius bicolor (Zetterstedt, 1838) 4
Orthocladius sp. 1 4
Rheocricotopus fuscipes (Kieffer, 1909) 4
Toetenia calvescens (Edwards, 1929) 4
Cladopelma sp. 4
Cryptochironomus sp. 7
Cryptochironomus defectus (Kieffer, 1913) 1,2
Dicrotendipes nervosus (Staeger, 1839) 7
Glyptotendipes sp. 4
Glyptotendipes cauliginellus (Kieffer, 1913) 2
Chironomus plumosus-Gr. 7
Chironomus reductus-Gr. 4
Chironomus thummi-Gr. 1,2
Microtendipes chloris (Meigen, 1818)
Microtendipes chloris-Gr. 1 7
Parachironomus sp. 4
Parachironomus varus (Goetghebuer, 1921) 1,2
Polypedilum aegyptium Kieffer, 1925 7
Polypedilum convictum-Gr. (Goetghebuer, 1931) 1,2
Polypedilum cultellatum (Kieffer, 1916) 7
Polypedilum nubeculosum-Gr. 7
Polypedilum scalaenum-Gr. 2 4,7
Robackia demeijerei (Kruseman, 1933) 4
Stictochironomus sp. 4
Cladotanytarsus sp. 4,7
Cladotanytarsus mancus (Walker, 1856) 2 7
Cladotanytarsus vanderwulpi-Gr. 7
Micropsectra junci (Meigen, 1818) 1
Rheotanytarsus sp. 2
Tanytarsus sp. 7
Tanytarsus brundini/curticornis 7
Pseudorthocladius sp. 2
Simulium sp. 4
Simulium equinum (Linnaeus, 1758) 4
Simulium erythrocephalum (De Geer, 1776) 4
Simulium galeratum Carlsson, 1962 4
Simulium ornatum Meigen, 1818 1,2 1
Simulium paramorsitans Rubtsov, 1956 4
Atrichops crassipes (Meigen, 1820) vuU 4
Chrysopilus erythrophthalmus Loew, 1840 4
Chrysops sp. 4
Hemerodromia sp. 4
Limnophora sp. 4

Legend: IUCN categories: according to Farkac et al. 2005 (RE - regionally extinct, CR - critically endangered, EN - endangered, VU -
vulnerable, NT - near threatened); non indigenous species: * - according to Mlikovsky and Styblo (2006), »** Panov et al. (2008); data
sources: 1 - saprobiological monitoring of the TGM WRI TGM Brno, 2 - monitoring within the Morava River Project, 3 - monitoring
of transboundary rivers (TGM WRI Brno), 4 - monitoring of the Morava River Authority, 5 - collection of the Dept. of Botany and
Zoology Masaryk University Brno, 6 - Horsak (1999), 7 - JDS2 results, 8 - Opravilova et al. (1999).
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Appendix 2. List of macroinvertebrate taxa recorded at the Dyje River stretch upstream of the confluence with the
Morava River

Taxon IUCN Data sources
categories

Periods of research (year)

1976- 1996- without time
1995 2006 2007 2010 specification

Ephydatia fluviatilis (Linnaeus, 1758) 6 8
Spongilla lacustris (Linnaeus, 1758) 6 8
Dugesia polychroa (O. Schmidt, 1861) 1,2,6 3

Dugesia tigrina (Girard, 1850) 12 7 3
Nematoda g. sp. div. 4 3
Potamopyrqus antipodarum (Gray, 1843)* 1.2

Lithoglyphus naticoides (C. Pfeiffer, 1828)° EN 1,2,6 3 8
Bithynia tentaculata (Linnaeus, 1758) 1 1,26 4.7 3
Valvata piscinalis (O. F. Miiller, 1774) 6 8
Galba truncatula (O. F. Mdller, 1774) 2.6 4.7
Radix sp. 3
Radix auricularia (Linnaeus, 1758) 6 7 3
Radix ovata (Draparnaud, 1805) 3
Ancylus fluviatilis O. F. Miiller, 1774)

Physella acuta (Draparnaud, 1805)

Unio crassus Philipsson, 1788) EN
Unio pictorum (Linnaeus, 1758)

Unio tumidus Philipsson, 1788) vuU
Anodonta anatina (Linnaeus, 1758)

Anodonta cygnea (Linnaeus, 1758) VU
Pseudanodonta complanata (Rossmaessler, 1835) EN
Sphaerium sp. 4
Sphaerium corneum (Linnaeus, 1758) 1,2,6
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Sphaerium rivicola (Lamarck, 1818) 4
Musculium lacustre (O. F. Miller, 1774) NT 2

Pisidium sp. 1.2 4 3
Pisidium casertanum (Poli, 1791)
Pisidium henslowanum (Sheppard, 1823)
Pisidium nitidum Jenyns, 1832

Pisidium subtruncatum Malm, 1855
Pisidium supinum A. Schmidt, 1851 NT 4.7 3

Dreissena polymorpha (Pallas, 1771)*3 4 8
Chaetogaster sp. 3
Chaetogaster diastrophus (Gruithuisen, 1828) 6 8
Ophidonais serpentina (O.F. Mdller, 1773) 1,2,6 4 3 8
Nais sp. 3

Nais alpina Sperber, 1948 1
Nais barbata O. F. Mtller, 1773

Nais behningi Michaelsen,1923

Nais bretscheri Michaelsen, 1899

Nais communis Piguet, 1906

Nais elinguis O. F. Mdller, 1773

Nais pseudoobtusa Piguet, 1906

Nais simplex Piguet, 1906

Nais variabilis Piguet, 1906

Slavina appendiculata (Udekem, 1855) EN 3
Stylaria lacustris (Linné, 1767)
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Appendix 2. Continued

Taxon IUCN Data sources
categories
Periods of research (year)
1976- 1996~ without time
1995 2006 20072010 specification
Dero digitata (O. F. Miiller, 1773) 6
Pristina foreli (Piguet, 1906) 6
Pristinella menoni (Aiyer 1929) 6
Pristinella rosea (Piguet, 1906) 6
Tubificidae g. sp. 4 3
Rhyacodrilus coccineus (Vejdovsky, 1875) 6 4 3
Rhyacodrilus falciformis Bretscher, 1901 6
Bothrioneurum vejdovskyanum Stolc, 1886 6 4 3
Potamothrix hammoniensis (Michaelsen, 1901) 2.6 4
Potamothrix moldaviensis Vejdovsky-Mrazek, 1902 3
Tubifex ignotus (Stolc, 1886) 4
Tubifex tubifex (O. F. Mdller, 1773) 1 6
Spirosperma ferrox (Eisen, 1879) 4
Psammoryctides albicola (Michaelsen, 1901) EN 1,2,6 8
Psammoryctides barbatus (Grube, 1861) 126 4.7 3
Limnodrilus sp. 4 3
Limnodrilus claparedeanus Ratzel, 1868 4
Limnodrilus hoffmeisteri Claparcde, 1862 6 4 8
Limnodrilus udekemianus Claparcde, 1862 4 3
Criodrilus lacuum Hoffmeister, 1845 EN 6 4
Eiseniella tetraedra (Savigny, 1826) 1.6 4
Propappus volki Michaelsen, 1905 4 3
Enchytraeidae g.. sp. 4
Enchytraeus sp. 6
Stylodrilus heringianus Claparcde, 1862 1.2
Rhynchelmis limosella Hoffmeister, 1843 2
Glossiphonia complanata (Linné, 1758) 6 8
Glossiphonia nebulosa (Kalbe, 1864) 6
Helobdella stagnalis (Linné, 1758) 1 1.6
Caspiobdella fadejewi (Epstein, 1961) 6 8
Piscicola geometra (Linné, 1758) 1,2,6 4 3
Piscicola respirans Troschel, 1850 1.2
Erpobdella sp. 3
Erpobdella nigricollis (Brandes, 1900) 2 8
Erpobdella octoculata (Linné, 1758) 1 1,2,6 4 3 8
Erpobdella vilnensis Liskiewicz, 1927 1
Acari, Acarina 3 8
Asellus aquaticus (Linné, 1758) 1 1,2,6 4 3
Proasellus coxalis Dollfus, 1892* 6 3 8
Gammarus roeselii Gervais, 1835 1 8
Siphlonurus aestivalis (Eaton, 1903) 6
Buaetis buceratus Eaton, 1870 1 8
Baetis fuscatus (Linné, 1761) 1 4.7 3
Baetis nexus Navas, 1918 VU 6
Baetis scambus Eaton, 1870 5
Baetis vernus Curtis, 1834 1
Cloeon dipterum s. lat. (Linnaeus, 1761) 1 6 7 8
Heptagenia coerulans Rostock, 1877 EN 1 6
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Appendix 2. Continued

Taxon

IUCN
categories

Data sources

Periods of research (year)

1976-
1995

1996-
2006

2007 2010

without time
specification

Heptagenia flava Rostock, 1877

Heptagenia sulphurea (Mueller, 1776)
Potamanthus luteus (Linné, 1767)

Caenis sp.

Caenis horaria (Linné, 1758)

Caenis luctuosa (Burmeister, 1839)

Caenis macrura Stephens, 1835

Caenis pseudorivulorum Keffermueller, 1960
Caenis robusta Eaton, 1884

Calopteryx splendens (Harris, 1782)
Calopteryx virgo (Linnaeus 1758)
Platycnemis pennipes (Pallas, 1771)
Coenagrion puella (Linnaeus, 1758)
Ischnura elegans (Vander Linden, 1820)
Gomphus flavipes (Charpentier, 1825)
Gomphus vulgatissimus (Linnaeus, 1758)
Onychogomphus forcipatus (Fourcroy, 1785)
Ophiogomphus cecilia (Fourcroy, 1785)
Nepa cinerea Linnaeus, 1758

Micronecta sp.

Micronecta scholtzi (Fieber, 1860)

Sigara sp.

Sigara falleni (Fieber, 1848)

Sigara lateralis (Leach, 1817)

Sigara striata (Linnaeus, 1758)

Ilyocoris cimicoides (Linnaeus, 1758)
Aphelocheirus aestivalis (Fabricius, 1794)
Plea minutissima Leach, 1817

Hydrometra stagnorum (Linnaeus, 1758)
Aquarius paludum (Fabricius, 1794)

Gerris lacustris (Linnaeus, 1758)

Sialis lutaria (Linné, 1758)

Haliplus sp. Ad.

Haliplus sp. Lv.

Haliplus fluviatilis Lv. Aubé, 1836
Hydroglyphus geminus Ad. (Fabricius, 1792)
Laccophilus sp. Ad.

Laccophilus hyalinus Lv. (De Geer, 1774)
Platambus maculatus Lv. (Linné, 1758)
Orectochilus villosus Lv. (O. F. Miiller, 1776)
Helophorus sp. Ad.

Hydrobius fuscipes Lv. (Linné, 1758)
Limnoxenus niger Lv. (Zschach, 1788)
Laccobius minutus Lv. (Linné, 1758)
Berosus signaticollis Lv. (Charpentier, 1835)
Hydrochara flavipes Ad. (Steven, 1808)
Scirtes sp. Lv.

Oulimnius tuberculatus Ad. (P. W. J. Miiller, 1806)
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Appendix 2. Continued

Taxon IUCN Data sources
categories
Periods of research (year)
1976- 1996~ without time
1995 2006 20072010 specification
Hydroptila sp. 6 4 3
Hydropsyche sp. 1 7 3
Hydropsyche angustipennis (Curtis, 1834) 1 12,6 4 8
Hydropsyche bulgaromanorum Malicky, 1977 6 3
Hydropsyche contubernalis McLachlan, 1865 1,26 47 3 8
Hydropsyche modesta Navas, 1925 1,26 47 3
Hydropsyche pellucidula (Curtis, 1834) 1.2
Neureclipsis bimaculata (Linné, 1758) 1,26 47 3 8
Plectrocnemia conspersa (Curtis, 1834) 1.2
Ecnomus tenellus (Rambur, 1842) 1.2 4
Anabolia furcata Brauer, 1857 1,2,6 4 3 8
Athripsodes bilineatus (Linné, 1758) 1.2
Athripsodes cinereus (Curtis, 1834) 4 3 8
Ceraclea annulicornis (Stephen, 1836) 1.2
Ceraclea dissimilis (Stephens, 1836) 6 4 3
Muystacides nigra (Linné, 1758) 6 3
Oecetis sp. 2
Oecetis notata (Rambur, 1842) 4 3
Oecetis ochracea (Curtis, 1825) 6
Oecetis tripunctata (Fabricius, 1793) CR 3
Setodes punctatus (Fabricius, 1793) RE 4.7
Hexatoma sp, 1.2 4.7 3
Neolimnomyia nemoralis (Meigen, 1818) 6
Pilaria discicollis (Meigen, 1818) 6
Ellipteroides alboscutellatus (Roser, 1840) 7
Erioptera sp. 7
Rhypholophus haemorrhoidalis (Zetterstedt, 1838) 6
Scleroprocta sp. Edwards, 1938 1.2
Antocha vitripennis (Meigen, 1830) 2
Dicranomyia modesta (Meigen, 1818) 6
Tipula sp. 4.7 3
Tipula lateralis Meigen, 6 7
Jungiella sp. 6
Psychoda sp. 6
Culex pipiens pipiens Linné, 1758 6
Ceratopogonidae g. sp. 2
Probezzia seminigra (Panzer, 1796) 6
Mallochohelea setigera (Loew, 1864) 6
Dasyhelea modesta (Winnertz, 1852) 6
Chironomidae g. sp. 4.7 3
Conchapelopia sp. 4 3
Macropelopia nebulosa (Meigen, 1804) 6
Procladius sp. 1,2,6
Procladius (Holotanypus) sp. 3
Thienemannimyia sp. 6 7
Diamesa sp. 12,6
Potthastia longimana (Kieffer, 1922) 1
Prodiamesa olivacea (Meigen, 1818) 1 6
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Taxon

IUCN
categories

Data sources

Periods of research (year)

1976-

1996-

without time

1995 2006 2007 2010 specification
Cardiocladius fuscus Kieffer, 1924 4
Corynoneura celeripes Winnertz, 1852 6
Cricotopus sp. 6 4
Cricotopus albiforceps (Kieffer, 1916) 1.2 4.7
Cricotopus bicinctus-Gr. 4 3
Cricotopus patens Hirvenoja, 1973 3
Cricotopus sylvestris-Gr. 4
Cricotopus tremulus (Linnaeus, 1758) 1.2
Cricotopus tremulus-Gr. 4
Metriocnemus sp. 6
Nanocladius bicolor (Zetterstedt, 1838) 1.2 3
Orthocladius sp. 1 2
Orthocladius rubicundus (Meigen, 1818) 6
Orthocladius wetterensis Brundin, 1956 6
Rheocricotopus chalybeatus (Edwards, 1929) 1,2,6 4 3
Rheocricotopus fuscipes (Kieffer, 1909) 6
Synorthocladius semivirens (Kieffer, 1911) 1,2,6 4 3
Tvetenia sp. 1
Toetenia calvescens (Edwards, 1929) 4
Tvetenia discoloripes (Goetghebuer in Thienemann, 1936) 1.2
Cryptochironomus sp. 1.2 7
Cryptochironomus defectus (Kieffer, 1913) 4
Dicrotendipes sp. 1.2 4 3
Einfeldia gr. pectoralis 6
Glyptotendipes sp. 1.2 4 3
Glyptotendipes cauliginellus (Kieffer, 1913) 6
Glyptotendipes palens 7
Harnischia sp. 2
Harnischia fuscimana Kiefffer, 1921 6
Chironomus sp. 1.2
Chironomus plumosus-Gr. 7
Chironomus reductus-Gr. 4
Chironomus riparius Meigen, 1804 6
Microtendipes chloris-Gr. 6 47 3
Microtendipes pedellus-Gr. 1.2
Parachironomus sp. 1,2,6
Parachironomus vitiosus (Goetghebuer, 1921) 3
Phaenopsectra sp. 2 4
Phaenopsectra flavipes (Meigen, 1818) 6
Polypedilum sp. 1 2 3
Polypedilum albicorne (Meigen, 1938) 3
Polypedilum cultellatum (Kieffer, 1916) 7
Polypedilum nubeculosum-Gr. 1,2,6 4
Polypedilum scalaenum-Gr. 1,26 47 3
Cladotanytarsus sp. 1.6
Cladotanytarsus mancus (Walker, 1856) 2 4 3
Cladotanytarsus vanderwulpi-Gr. 4 3
Micropsectra junci (Meigen, 1818) 1
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Taxon IUCN Data sources
categories
Periods of research (year)
1976- 1996~ without time
1995 2006 2007 2010 specification
Neozavrelia luteola Goetghebuer, 1941 1
Paratanytarsus sp. 1.2 3
Rheotanytarsus sp. 1,2,6 3
Tanytarsus sp. 2.6 47 3
Thienemannia sp. Kieffer, 1909 1 1.2
Saetheria sp. 4
Simulium sp. 12 47
Simulium equinum (Linnaeus, 1758) 6 7
Simulium erythrocephalum (De Geer, 1776) 4 3
Simulium galeratum Carlsson, 1962 4
Simulium lineatum (Meigen, 1804) 4
Simulium ornatum Meigen, 1818 1
Chrysops sp. 4 3
Chrysops caecutiens (Linné, 1758) 6 8
Atylotus latistriatus (Brauer, 1880) 3
Tabanus sp. 2
Hemerodromia sp. 6
Liancalus virens (Scopoli, 1763) 6
Syntormon sp. 7
Scatella sp. 6
Lispe sp. 7
Cristatella mucedo Cuvier, 1798 6
Paludicella articulata (Ehrenberg, 1831) 6

Legend: IUCN categories: according to Farkac et al. 2005 (RE - regionally extinct, CR - critically endangered, EN - endangered, VU
- vulnerable, NT - near threatened); non indigenous species: * - according to Mlikovsky and Styblo (2006), '** Panov et al. (2008);
data sources: 1 - saprobiological monitoring of the TGM WRI Brno, 2 - monitoring within the Morava River Project, 3 - monitoring
of transboundary rivers (TGM WRI Brno), 4 - monitoring of the Morava River Authority, 5 - collection of the Dept. of Botany and
Zoology, Masaryk University Brno, 6 - Horsak (1999), 7 - JDS2 results, 8 - Opravilova et al. (1999).
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