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Abstract 
 

The amount of industrial waste released into the Morava River has decreased substantially 
since the late 1950s. This has led to a marked increase in phytoplankton abundance and species 
diversity. In the past, the Dyje River, a main right-side tributary of the Morava, served as a major 
source of planktonic algae for the lowermost stretch of the Morava River. At present, production 
and biological processes in the Nové Mlýny reservoirs significantly influence water quality. The 
quantity of phytoplankton has decreased but during hot summer periods the floating biomass of 
bloom forming Cyanophyta has increased significantly. The increase of colonial cyanophytes is 
an undesirable incidental phenomenon associated with the improvement of water quality in terms 
of allochthonous organic pollution. This was also promoted by the damming of the Dyje River in 
its lower floodplain area some fifteen years ago. Observations from 2002 indicate that a bloom of 
cyanophytes could soon also affect the middle stretch of the Morava. The lower stretch of the 
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Morava supports a species-rich community of planktonic algae and diatoms, but above all, green 
flagellated and coccal algae. The Morava represents an important source of algal inoculums for 
the Danube and it contributes to the species diversity at the point where it enters the Pannonian 
Lowland. In this stretch of the river 25 genera with 58 species of cyanophytes and 181 genera 
with 634 species and infraspecific taxa of different groups of algae have been identified. 
Phytoplankton abundance has increased several times in comparison to the late 1950s. The 
highest values measured in 2002 were close to 100,000 cells per ml, and the chlorophyll–a 
concentration was  100 µg/l. 
 
INTRODUCTION 
 
 During the past twenty years, hydrobiologists have been paying increasing 
attention to riverine phytoplankton. The concentration of algal biomass reached 
unacceptably high levels in the majority of Central European lowland rivers 
(Balbi 2000, Descy 1987, Kiss and Schmidt 1996, 1998, Hindák and 
Makovinská 1999, Hudon 2000, Makovinská 1998, Reynolds 1988, Stoyneva 
1998, Stoyneva and Draganov 1991). Dam reservoirs and weir impoundments 
as well as river bed regulations have led to changes in the species composition 
of potamoplankton (Bahnwart et al. 1998, Basu et al. 2000, Hein et al. 1999, 
Ietswaart et al. 1999, Kalbe 1986, Montesanto et al. 2000 Noppe et al. 1999, 
Pöhlmann 1989, Pöhlmann et al. 1989) and its functions in the river ecosystem 
(Heteša et Marvan 1997, Descy et al. 1988,  Singh and Singh 1999, Dokulil 
1996, Kopf et al. 1988). Changes in the quantity and species diversity of 
planktonic algae and cyanobacteria, in turn, affect the quantity and species 
composition of benthic filtrators (Schol et al. 1999, Bastviken et al. 1998, 
Gosselain et al. 1998, McCullough et al. 1979a, 1979b, Schol et al. 1999, 
Welker and Walz 1998), and other benthic and planktonic consumers. 
 A number of recent studies have been devoted to cyanobacterial water 
blooms, their development in shallow dam reservoirs and the fate of washed out 
cyanobacterial biomass in downstream river stretches (Ha et al. 1999, Yang et 
al. 1997), and to successive changes occurring in river ecosystems generally 
(Ha et al. 1998, Hudon et al. 1996, Skidmore et al. 1998). The development of 
phytoplankton primary production models for rivers is a promising way to 
improve understanding of processes and relationships between river ecosystem 
compartments, but the accuracy of their prognoses depends on more data (Kowe 
et al. 1998, Whitehead and Hornberger 1984). 

This first aim of this paper is to summarize data on quantitative and 
qualitative phytoplankton composition in the middle and lower Morava River 
stretches since the 1950s when the ecological status of the whole river was 
strongly affected by organic pollution from numerous point sources. The second 
is to compare these data with the present state of phytoplankton development in 
the respective reaches. The third is to evaluate the river from the point of view 
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of rare and endangered species of algae. The fourth is to discuss the present 
ecological status of the river in the context of the EU Water Framework 
Directive. 

 

 
Fig. 1. Confluence of the Morava with the Danube in Bratislava-Devín.  
 
STUDY SITE 
 

The Morava River is the first major left-side tributary of the Danube River 
(fig. 1) near the point of its entry into the Pannonian Lowland. It is a typical 
regulated lowland river draining about 24,000 km2 of the Moravian Region of 
the Czech Republic, and parts of western Slovakia and the northeastern part of 
lower Austria (Fig. 2).  

The main stream can be divided into three segments based on the species 
diversity of planktonic organisms: 
(i) The upper stretch (to about the 300 river km) is upstream from its entry point 

in the Hornomoravský úval floodplain. Its bioseston consists mainly of 
drifting benthic diatoms (both epipelic and epilithic) and a low proportion 
of true planktonic species. In the past this stretch suffered heavily from 
pollution caused by paper mill effluents.  

(ii) The middle stretch (from the 70 to 300 river km) is upstream from the 
confluence of the Dyje River, with numerous left- and right-side tributaries 
and, in previous times, meanders along its whole length that formed side 
arms. Planktonic diatoms, green algae, and flagellates of various taxonomic 
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groups start to prevail over tychoplanktic organisms. The most important 
tributary is the Be� va River with a river basin of about 1,627 km2, draining 
the Vsetínské vrchy Mountains, the Javorníky Mountains and the southern 
slopes of the Moravskoslezské Beskydy Mountains. The Be� va River is an 
important source of phytoplankton for the Morava.  

(iii) The lowermost stretch (from 0 to 70 km) is below the confluence of the 
Morava with the Dyje River. The Dyje drains the western part of the 
Moravian Region, including an adjacent region of Austria. The total river 
basin area of the Dyje exceeds that of the Morava above the Dyje (Table 1). 
The Dyje is an important source of the phytoplankton biodiversity and 
biomass for the third segment of the Morava. 

 

 
 
Fig. 2. Map of the Morava River basin. 
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Table 1 
 
Area [km 2] and  mean discharge  [m3/s ] of the Morava River basin 
 
      
                                                                   

Area                            
[km2] 

Qavg                  
[m3/s ]                                                                                                                                                             

Morava River above the stretch of the Dyje                                                             
River in Slovakia (Myjava) 

10703.3                      
746.7 

63.6                                             
2.4 

Dyje River above the stretch of the Morava River in Austria  (Thaya, 
Pulkau, and other small tributaries) 

13385.9                       
1748.0 

44.1                                    
7.6 

 
In the 1950s, the Morava was one of the most heavily polluted rivers in 

Central Europe. This was particularly true for its middle stretch with its 
numerous point sources of industrial waste. Extremely unfavorable water 
quality status appeared in late autumn and winter due to the enormous amount 
of pollution produced by sugar-beet factories; this caused the nearly total 
suppression of all phototrophs. During the three last decades of the twentieth 
century, the character of the Morava (and that of the Dyje) changed 
substantially (Table 2). The straightening of the river led to the creation of 
nearly 200 shallow water bodies (dead arms) with no direct connection to the 
river. At the same time the level of organic pollution from point sources 
decreased. This resulted in a considerable increase in phytoplankton diversity 
and abundance throughout the middle river stretch. Similar phenomena could 
also be observed in many other Central European rivers. The positive effect of 
water quality improvement and increased biodiversity led to an excessive 
increase of algal biomass with all its negative impacts for river ecosystem 
balance. Green rivers became serious ecological problems in many countries 
(Bahnwart et al. 1988, Desortová et al. 1996; Šalar 1969, Ha et al. 1998, 1999). 
 

Table 2 
 
The Dyje and Morava river basins in the past and at present 
 
 Dyje Morava 
Water accumulation  
in dam reservoirs 

294 mil. m3 28 mil. m3 

1950s abundant phytoplankton, mainly diatoms, 
green algae, different flagellate groups; high 
species diversity 

poor phytoplankton development and low 
species diversity due to heavy organic 
pollution 

Main changes two deep, new reservoirs in the canyon of the 
Jihlava River (cooling water for the Dukovany 
nuclear power plant); three extremely shallow 
new dam reservoirs in the lowermost stretch of 
the Dyje River 

river bed straightening along with the creation 
of nearly 200 new cut off water bodies in the 
Morava floodplain area; decrease of organic 
pollution 

Consequences lowering of nanoplanktonic algae, high 
maxima of colonial cyanophyta waterblooms  

Increased abundance and species diversity in 
the middle Morava stretch 
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MATERIAL AND METHODS 
 

Phytoplankton samples of the Morava and Dyje rivers were collected in 
1954 – 1961 as part of the routine water quality monitoring program conducted 
by the Water Research Institute in Brno. The phytoplankton of the Dyje River 
was investigated in 1977 – 1990 as part of the research projects Biology of 
newly impounded shallow Nové Mlýny Reservoirs on the Dyje River 
(Czechoslovak Academy of Sciences, Institute of Botany; see Heteša and 
Marvan 1987, 1997) and Biodiversity of backwaters in the Lower Dyje flood-
plain area (Mendel University of Agriculture and Forestry, Brno, Dept. of 
Fisheries and Hydrobiology). The phytoplankton of the middle Morava stretch 
was studied from 2002 in cooperation with the Morava project by the Water 
Research Institute (Brno), and included the following sampling sites (see Fig. 
1): 1 - Kojetín - Chropyn� , 202 river km; 2 - Zlín - Otrokovice, 180 river km;    
3 - Jarošov (above Uherské Hradišt� ), 163 river km; 4 - Morava in Veselí n. 
Moravou, 142 river km; 5 - Hodonín, 102 river km; 6 - Morava between 
Lan�hot (CZ) and Kúty (SK), 78 river km. The phytoplankton of the Slovak 
stretch of the Morava River was investigated during 1994-2003 at the Institute 
of Botany SAS (Bratislava) within the projects VEGA and APVT (F. H., A. H.). 
 

Table 3 
 
The phytoplankton of the Morava River in 1954-1960, number of species of 
Cyanoprokaryota (Cy) and algae: Bacillariophyceae (DiB=benthic, 
DiP=planktonic), green coccal algae (GC) and flagellates from different algal 
groups (F), and average cell counts for 4.-9.1954 (C54) and 4.-9. 1955-1960 
(C55-60) 
 

 Cy DiB DiP GC F C54 C55-60 
        
Above Hanušovice . 10 . 0 3 - 34 
Below Hanušovice . 7 . 1 3 15 17 
Above Lukavice - - - - - 90 - 
Below Lukavice . 7 3 1 5 100 135 
Above Olomouc . 8 3 9 11 1950 2594 
Below Olomouc . 9 3 8 7 215 1418 
Above Be� va river . 11 3 8 11 - 977 
Be� va river . 16 3 7 13 - 2226 
Above Krom�� í� - - - - - 1065 - 
Above D�evnice river . 9 3 13 9 - 7395 
D�evnice River . 5 3 6 8 - 1415 
AboveNapajedla . 9 3 11 13 1330 6712 
Above Rohatec - - - - - 2875 - 
Morava above Dyje . 8 2 9 7  **3805 
Dyje above B�eclav 2 8 7 23 8 *6795 14102 
Morava Bratislava-Devín  . 1 9 6 25 11 
*value from Dolní V� stonice 
* *value from 1961 
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The basic hydrological characteristics of the Morava River Basin are 
presented in Table 1. Quantitative phytoplankton data are based on counts of 
organisms in a Bürker cell after concentrating the sample by ultrafiltration 
(pores 1.2 � m). At least 300 organisms were counted in all samples from 2003 
(95% confidence interval 89 – 112%). All live samples were analyzed no later 
than 24 h after sampling. Chlorophyll–a analyses were performed in the 
laboratories of the Water Research Institute in Brno according to Czech Norm 
� SN ISO 10260 (75 7575). 
 
RESULTS AND DISCUSSION 
 
Phytoplankton of the Morava River in 1954 - 1961 
 

Selected quantitative and qualitative data on the plankton composition in 
the middle Morava during the spring and summer seasons are summarized in 
Table 3. Strong pollution is reflected by the high numbers of eukaryotic 
heterotrophs and by the rather low algal species diversity. As a rule, cell counts 
of phototrophic organisms were between hundreds and thousands per ml; 
however, during low discharges they could even exceed 20,000 per ml 
(maximum numbers at 24,100, 23,600, 21,900, and 23,700 cells per ml were 
found in May 1957, July 1957, September 1958, and July 1959, respectively). 

In general, diatoms prevailed in spring (April, May) and early autumn 
(September), and green coccal algae in summer, although there were several 
exceptions. Among the centric diatoms, Aulacoseira occurred quite rarely and 
Stephanodiscus/Cyclotella–like diatoms usually did not reach current standing 
crop levels. 

Contrary to the Morava, the Dyje offered quite favorable conditions for 
phytoplankton development as early as the 1950s. Its most important source 
was a left-side tributary, the Jihlava River (Fig. 1), which at the time had a 
series of weir impoundments but no deep reservoirs (at present two deep built 
up dam reservoirs substantially restrict the development of planktonic algae 
downstream, see (Zelinka 1991). In the river high abundances of phytoplankton 
were detected in the period before World War II (Nová� ek 1937) and even 
included colonial planktonic cyanophytes such as Microcystis aeruginosa 
(Kütz.) Kütz. and Aphanizomenon flos-aquae (L.) Ralfs ex Bornet et Flahaut.   
A broad spectrum of planktonic algae is also known to inhabit the second 
important left-side tributary of the Dyje, the Svratka River, which has been 
highly eutrophicated by the effluent of the water purification plant in Brno. 
However,  above  its  confluence   with  the  Jihlava   and  Svratka, the Dyje has  
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Fig. 3. Phytoplankton composition of the Morava River (sampling sites 1 – 6) from May 2 to October 2, 2002; 
Chloro coccal - coccoid green algae, Chloro monadoid - monadoid green algae, Bacill pen - pennate diatoms, 
Bacill centr - centric diatoms, Crypt - Cryptophyceae, Cyano - Cyanoprokaryota, ceterae - other algae. 
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Fig. 4.  Volume biomass of phytoplankton [mm3/L] of the Morava River (sampling sites 1 – 6) from May 2 to 
October 2, 2002. 
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poorly developed phytoplankton due to its upstream damming near Vranov n. 
Dyjí. 

In the past, due to the input of planktonic algae from the Dyje, the 
lowermost part of the Morava carried abundant and species-rich phytoplankton 
(Heteša and Marvan 1988), which was suppressed only during periods when 
sugar-beet processing factories were in operation. At that time some species 
found in the lower Morava, like Amphikrikos minutissimus Korshikov, A. nanus 
(Fott et Heynig) Hindák, Micractinium appendiculatum Korshikov, 
Oocystidium ovale Korshikov, Tetrachlorella coronata (Korshikov) Korshikov, 
T. ornata Korshikov, Tetrallanthos lagerheimii Teiling, Catena viridis Chodat 
or Chrysolykos planctonicus Mack were only noted in a very restricted number 
of localities. 
 
Present state of phytoplankton development in the middle Morava stretch 
 

The results of phytoplankton analyses performed in 2002 on the middle 
Morava are shown in Figs. 3 and 4. They can be summarized as follows: 
– The abundance of phytoplankton has increased several times despite the 
acceleration of water flow in the shortened riverbed. The highest values 
measured in 2002 were near 100,000 cells per ml and the chlorophyll–a 
concentration was 100 mg/l. However, substantially higher values were 
recorded in this river stretch in the early 1990s and also in 2003. 
– The number of algal taxa found in the middle Morava River stretch increased 
significantly in comparison with data from the past (Table 3); taxa noted during 
counting as well as additional records involved). Summed values for particular 
sampling sites show a slight tendency to increase in the longitudinal river axis 
up to sampling site 4 (Veselí n. Mor.) and to decrease again but the differences 
are rather small. As a rule, the spring predominance of diatoms is replaced by a 
predominance of green algae in the summer. Until recently, Cyanophyta played 
a quite minor role in the middle Morava. 
– Similar trends also show average values for the Shannon-Wiener index of 
diversity (see the second to last column in Table 4; values based only on data 
recorded during the counting and calculated with log2) and evenness (based on 
the Shannon-Wiener index; last column in Table 4. Individual index data 
plotted in (figures 5 and 6) show a deep summer minimum between peaks in 
June and September. 
– BOD5 values of water sank considerably but owing to algal respiration they 
still remained rather high in several samples that were significantly correlated 
with chlorophyll–a concentration, algal cell counts, and biovolume (Table 5). 
Recent species composition, however, provides clear evidence of water quality 



Phytoplankton of Morava river in the Czech Republic and Slovakia ... 51 

improvement. According to national criteria, it changed from alfa-
mesosaprobity to polysaprobity, as indicated in the majority of past samplings, 
to beta-mesosaprobity, although the index values are still near the upper limit. 
 

Table 4 
 
The phytoplankton of the Morava River in 2002, number of taxa at sampling 
sites 1 – 6: Cy=Cyanoprokaryota, Din=Dinophyta, Cry=Cryptophyta, Chr=Chrysophyceae s.l., 
DiP=Bacillariophyceae (planktonic), DiB=Bacillariophyta (benthic), Xan=Xanthophyceae s.l., 
Eug=Euglenophyta, ChM=Chlorophyta (monadoid), ChC=Chlorophyta (coccal + trichal, excl. 
Conjugatophyceae), Cjg=Conjugatophyceae 
 

 Cy Din  Cry  Chr  DiP  DiB  Xan Eug ChM CmC Cjg  �    Shannon  evennes  
1 11  1   4  4  13   17   2  11   8  40   2  113   1.9598   0.4306  
2 10  1   6  4  15   20   0  5  12   49   3  125   2.1366   0.4690  
3 13  1   4  2  12   17   1  5  13   57   3  128   2.1655   0.4740  
4 12  1   3  5  17   14   1  11   9  63   5  141   2.4328   0.5313  
5  7  3   3  6  20   11   3  11   10   56   5  135   2.3333   0.5078  
6  8  0   5  2  19   14   1  7  10   49   3  118   2.1633   0.4723  
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Fig. 5.  Changes of Shannon-Wiener index of diversity in the longitudinal axis of 
Morava River in 2002 
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Fig. 6.   Changes of evenness (based on Shannon-Wiener index of diversity) in 
the longitudinal axis of Morava River in 2002 
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– It follows from Table 5 that cell counts are closely correlated with 
chlorophyll–a concentrations. The correlation coefficient for this pair of 
variables is even higher than that for the chlorophyll–a concentration and 
volume biomass pair. This could be partly due to the fact that larger cells 
generally exhibit lower specific growth rates. 
 

Table 5 
 
Correlation analysis 
 
 Chlorophyll – a  Cell counts Biovolume 
BOD5 0.6511 0.3582 0.5027 
 p>0.01% p=0.32% p<0.01% 
Chlorophyll – a  0.7354 0.7120 
  p<0.01 p<0.015% 
Cell counts   0.8074 
   p<0.01% 

 
– Until recently, the middle Morava reach was known to be without planktonic 
cyanophytes, apart from temporary occurrences of Planktothrix agardhii 
(Gomont) Anagnostidis et Komárek, and filamentous species such as 
Limnothrix redekei (Goor) Meffert, L. planctonica (Wolosi� ska) Anagnostidis 
et Komárek, and Pseudanabaena limnetica (Lemmermann) Anagnostidis et 
Komárek. During 2002 unexpectedly strong populations of Planktothix 
agardhii, Aphanizomenon issatschenkoi (Ussaczew) Proshkina-Lavrenko, and 
Anabaena spp. were observed. 
 

Table 6 
 
Chlorophyll-a concentration in Morava and Dyje Rivers in 2002 
 

Morava above Dyje 2.5. 29.5. 26.6 22.7. 22.8. 10.9. 2.10. 
1 Kojetín 
2 B� lov 
3 Jarošov 
4 Veselí 
5 Hodonín 
6 Lan�hot 

6.6 
14.1 
8.3 
21.6 
35.2 
70.9 

18.9 
63.4 
83.3 
48.0 
46.0 
56.5 

20.8 
24.4 
33.3 
66.2 
50.6 
92.0 

16.2 
21.6 
31.5 
24.9 
39.4 
53.9 

12.0 
22.1 
32.7 
32.2 
30.7 
37.6 

22.9 
26.3 
57.1 
35.1 
44.4 
72.2 

6.2 
6.2 
7.8 
7.3 
10.9 
15.6 

Dyje above Morava 2.5. 29.5. 12.6. 22.7. 22.8. 10.9. 2.10 
8 Nové Mlýny 
9 Nová Dyje 

         10 Stará Dyjeá 
7 Pohansko 

5.2 
1.2 
6.6 
4.6 

11.4 
18.5 
7.5 
9.1 

36.1 
22.4 
6.6 
17.0 

35.2 
28.5 
14.0 
33.7 

- 
- 
- 
- 

8.8 
10.4 
9.9 
12.7 

15.6 
16.1 
10.4 
17.6 

Morava below Dyje 16.4. 21.5. 18.6. 16.7. 26.8. 17.9. 22.10. 
Moravský Sv. Ján 
Devín 

- 
66.6 

73.9 
120.8 

- 
95.8 

182.3 
314.5 

56.6 
44.3 

109.5 
92.1 

- 
29.0 

– Chlorophyll–a concentrations and abundance values from sampling sites 1 to 
6 (Table 6) do not show the progressive increase that was observed in other 
eutrophicated rivers (see Desortová et al. 1996, Kiss and Schmidt 1998) and 
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might have been expected here. A more or less regular increase was observed 
only between sites 5 and 6. In the river segment between sampling sites 4 and 
5,with a long weir impoundment, the phytoplankton abundance, on the contrary, 
mostly decreased, probably owing to more intensive sedimentation and reduced 
light energy input per volume unit of water in the relatively deep water. 
– In total about 300 taxa of algae (in addition to several taxa of diatoms 
represented only by empty frustules) were found in the Morava, including 
Acanthoceras zachariasii (Brun) Simonsen and Rhizosolenia longiseta O. 
Zacharias. 
 
Recent state of phytoplankton development in the Dyje River 
 

Quite different changes have occurred in the Dyje River basin (Table 2). 
The damming of the Jihlava River led to a substantial decrease of 
phytoplankton input into the Dyje. At the same time the construction of three 
very shallow reservoirs built at the confluence of the Dyje, Jihlava, and Svratka 
rivers supported the growth of planktonic algae (Heteša and Marvan 1984, 
Heteša and Sukop, 1991). During the first years that the first two reservoirs 
were operational the quantity of phytoplankton in the downstream Dyje 
increased enormously (up to 1,000,000 cells per ml). Later, when the third 
reservoir was put into operation, the abundance of phytoplankton decreased 
again; the exception occurred in summer and the first autumn months when 
there was strong development of colonial cyanophytes, and species diversity 
diminished. Masses of cyanophytes dominated the whole subsequent reach of 
the Morava especially in years when Microcystis grew (Heteša and Marvan 
1987, 1997). 

 In 2002, phytoplankton abundance in the lowermost stretch of the Dyje 
ranged from 9,000 to 49,000 cells per ml and, with the exception of the October 
sample, these figures were lower than those of sampling site 6 in the Morava 
River. This observation is contrary to those made in the past. 
 
Lower Morava reach below its confluence with the Dyje River  
 

The phytoplankton abundance and species composition in the lowermost 
stretch of the Morava River at the boundary between Slovakia and Austria is 
significantly influenced not only by the influx of species from the upstream 
Morava stretch but also by that from the Dyje (Thaya) River. In 1955-1962, 
about 110 species of planktonic algae were identified in this river segment. 

During the last decade, a total of 206 genera with 692 species and 
infraspecific taxa were identified, of which 25 genera with 58 species belonged 
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to Cyanophytes, and 181 genera with 587 species, 2 subspecies, 40 varieties and 
5 formas belonged to different groups of algae. The highest number of species 
and infraspecific taxa was determined in the Bacillariophyceae class at 287 (in 
39 genera), whereas the highest number of genera (97), species (234), and 
varieties (5) were in the Chlorophyceae class.  

Several new taxa of cyanophytes and algae were identified in the Morava 
River and its surroundings, e.g., from Cyanobacteria - Cyanocatena planctonica 
Hindák 1975, C. verrucosa Hindák 2002, Radiocystis aphanothecoidea Hindák 
1996, Cyanogranis basifixa Hindák 1982, C. libera Hindák 2002, Romeria 
simplex (Hindák 1975) Hindák 1988, from Chlorophyceae - Coenochloris 
astroidea Hindák 1988, Neocystis diplococca (Hindák 1978) Hindák 1988, 
Neodesmus danubialis Hindák 1976, Raphidocelis sigmoidea Hindák 1977, 
Marvania geminata Hindák 1976, Hortobagyiella verrucosa Hindák 1976, and 
others (see Hindák and Hindáková 1998, Hindáková 1994). 

Many taxa were found for the first time in Slovakia, e.g., from the 
Bacillariophyceae class - Cyclotella woltereckii Hust., Cyclostephanos delicatus 
(Genkal) Kling et Håk., Stephanodiscus medius Håk., St. neoastraea Håk. et B. 
Hickel, St. triporus Genkal et Kuzmin, Navicula microrhombus (Cholnoky) 
Schoeman et P.A. Archibald (Hindáková 2000). 

Annual mean values of chlorophyll-a concentration in the Morava River at 
the Bratislava-Devín sampling point in 1995-2002 varied from 29.3 to 70.1 µg/l 
in 2002 (Tóthová et al., 2003a). At the same sampling point the chlorophyll–a 
concentrations in 2002 varied from 4.9 µg/l in January to 314.5 µg/l in July 
(Tóthová et al., 2003b; see Table 6). 
 
Current ecological status of the Morava 
 

The comparison of present phytoplankton species diversity with that of the 
past and the reduced numbers of heterotrophs suggest that the water quality in 
the middle Morava has improved distinctly over the last few decades. If 
bioseston data are used to calculate the saprobic index, the values hardly exceed 
2.5 of the scale used in the Czech and Slovak republics (see Czech Technical 
Norm 75 7716). It is problematic to use biotic indexes based on bioseston to 
evaluate saprobity, the calculation of which is beyond the scope of this study. 
Macroinvertebrate analyses carried out in the stretch between sampling sites 1 
and 6 (Bernardová et al. 1995) led in most cases to index values higher than 2.5, 
and locally, below Otrokovice, it was even higher than 3. Less satisfactory 
water quality is determined by occasional microphytobenthos samplings, too, 
but these refer mostly to epipelon, which are indicatory of the local ecological 
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situation in the contact zone between sediments and water. This surely also 
affected the results of macro-invertebrate analyses. 
As in other major lowland streams, it is hardly possible to base the evaluation of 
the ecological status on comparisons with any concrete reference locality. An 
approximate idea of how such hypothetic reference locality could perhaps look 
out is as follows:  
 - it should most likely be moderately eutrophic rather than mesotrophic, at least 
in the lower segment pertaining to the Pannonian Lowland; 
 - the biotic index according to the Pantle-Buck-Sláde� ek scale should be 
slightly below the value 2.0, but it could hardly be below 1.5; 
  - the high phytoplankton abundance and chlorophyll–a concentrations found in 
2002 point to an unacceptably high level of eutrophication of the riverine 
ecosystem, but they also signal that environmental conditions are developing 
that will support the full realization of the trophic potential of the water. Firstly, 
the shallow depth of the water allows a high input of light energy per volume 
unit of water. This, together with the effective mixing of water masses and 
sufficiently low grazing activities of zooplankton, can even lead to higher 
standing crops of phytoplankton than would be the case in standing waters. An 
abundance of algae in the order of thousands to tens of thousands of algal cells 
per ml could therefore be achieved under fully natural conditions. 
Instead of searching for reference localities, it seems to be more useful to search 
for ways to decrease phytoplankton abundance and/or suppress the growth of 
undesirable species, especially colonial cyanophytes. The reservoirs of the Nové 
Mlýny on the Dyje River are good examples of how the abundance and 
structure of phytoplankton of downstream river stretches can be changed 
unintentionally (Heteša and Marvan 1997, Heteša and Sukop 1991,  Bahnwart 
et al. 1998). During many revitalization projects meanders are reconnected with 
the maternal stream as a measure aimed at improving the ecological status of 
the river. However, there may be undesirable side effects such as changes in the 
structure, quantity, and dynamics of the phytoplankton in the ecosystems that 
were previously separated (Marvan and Heteša 2000). The same holds true for 
weir impoundments. On the one hand, they can support increase of algal 
biomass due to the extended retention time of water. On the other hand, they 
can result in the loss of algal biomass via the sedimentation of drifted matter 
and support light limitation of algal growth. In the case of the river 
impoundment above Hodonín (between the sampling sites 4 and 5), losses seem 
to prevail over production not only according to data from 2002 but also from 
additional analyses performed in 2003.  
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