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Abstract: Research was conducted in three fishponds, located in the area of the municipalities Šumice 
and Pohořelice in South Moravian region, in period from April to September 2015. Samples for 
phytoplankton analyses were collected twice a month, using plankton net and sampling bottles. At same 
time, by using portable field devices and Secchi disk, water temperature, dissolved oxygen, pH, 
conductivity and transparency were measured. A total of 153 taxa of the phytoplankton (27 taxa of 
cyanobacteria and 126 of algae) were documented in the studied ponds. The most abundant 
phytoplankton was in Šumický horní pond, in which big fluctuation in abundance was recorded over 
the study period. Cyanobacteria, over the entire year, were the most dominant group in this pond. Main 
representatives were from genera Microcystis. In Šumický dolní pond the most numerous were the 
green algae, with the genera Desmodesmus, Pediastrum, Scenedesmus and Crucigenia tetrapedia, 
which was the most abundant species in July and August. In Pohořelický pond, after a short period at 
the beginning of the season when low diversity and number of phytoplankton was documented, a 
dominance of green algae occurred, subsequently followed by the dominance of trichal cyanobacteria 
Planktothrix agardhii, Cuspidothrix issatschenkoi and Aphanizomenon flos-aqua. In all three ponds 
algae and cyanobacteria which correlated with the eutrophic and hypertrophic water systems were 
registered.  
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INTRODUCTION  
Cultural eutrophication is considered to be one of the main causes of the deterioration of aquatic 

ecosystems. Perhaps the most obvious consequence of eutrophication is the increased growth of algae 
and aquatic weeds, which interfere with the use of water for fisheries, recreation purposes, industry, 
agriculture, and as drinking water (Carpenter et al. 1998). 

The type of water ecosystems which are subject of our interest and the most common type of the 
stagnant water ecosystems in Czech Republic are fishponds. Fishponds are artificial water systems 
maintained by man, used primarily for fish breeding. In ponds, in addition to the external load of 
nutrients from the surrounding agriculture fields and inflows, inadequate water management can 
occasionally have an additional effect on water eutrophication. Fertilizers are very often overused in 
aquaculture to enhance the growth of primary producers, followed by the increase in biomass of the 
stocked fish. Consequently, fishpond water is often defined as eutrophic and hypertrophic, with the 
frequent emergence of water bloom.  

Algal blooms in fishponds and other aquatic ecosystems have a number of consequences, e.g. 
limiting light penetration, the dominance of cyanobacteria, which are inadequate food source for the 
majority of zooplankton grazers (Tillmanns et al. 2008), hypoxia, caused by the decomposition of a 
great number of dead organisms over a short period. One of the biggest problems related with water 
blooms is the presence of potentially toxin-forming cyanobacteria (Microcystis, Aphanizomenon, 
Planktothrix, Cuspidothrix), with negative effects on humans and animals, including fish (Palíková et 
al. 2007).  

Because of the above-mentioned, it is necessary to continuously monitor the phytoplankton in 
every water body type, including the fishponds. 
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MATERIAL AND METHODS  

Studied localities 
The studied area included three, intensively managed, fishponds: Šumický horní (18.34 ha), 

Šumický dolní (6.54 ha) and Pohořelický (5.60 ha) (Figure 1), located in a shallow valley along the 
flow of the Šumický potok stream between the municipalities of Pohořelice and Šumice (South 
Moravian region, the Czech Republic). 

Figure 1 Satellite map of ponds and places of sampling  

 
Sampling and analysis 

Samples from the chosen localities were taken during the 2015, in the vegetative period from 
April to September, twice a month, with the exception of April, when the samples were taken only once. 

Water temperature, dissolved oxygen and pH were measured in situ using portable device HACH 
HQ40d (Hach Lange, USA), conductivity using portable device Hanna Combo HI98130 (Hanna 
Instruments, USA) and transparency using the Sechhi disk. Cyanobacterial and algal biomass were 
evaluated by chlorophyll a concentrations, measured using a heated ethanol extraction (Lorenzen 1967). 

Samples for the qualitative analysis of the phytoplankton were collected using the 20 µm mesh 
planktonic net and putted in 50 ml plastic bottles. Live samples of the phytoplankton were analysed in 
the first 24 hours from sampling using optical microscope Olympus BX51 and keys for the 
determination of algae and cyanobacteria. The determined taxa were divided into four groups: 
cyanobacteria (Cyanobacteria), green algae (Chlorophyta), diatoms (Bacillariophyceae) and group of 
other algae, which included Dinophyta, Cryptophyta, Chrysophyceae, Xantophyceae and 
Euglenophyta. 

Samples for the quantitative analysis of the phytoplankton were taken from the surface water 
layer with 50 ml plastic bottles and preserved in Lugol’s solution. After concentrating the sample by 
the ultrafiltration method (Marvan 1957), the cells were counted in Bürker‘s chamber (at least 300 cells) 
and then recalculated to a number of cells per 1 ml. When the colonies of the Microcystis were not 
disintegrated, the breaking of colonies with ultrasound was conducted. Approximately 25 ml of the 
sample was exposed to ultrasound SONOPULS HD 2070 (Bandelin electronic, Germany) for 3 minutes 
with 20% strength.  

The most abundant taxa were classified in some of the seven functional groups: Group I: small 
organisms with high S/V, Group II: small flagellated organisms with siliceous exoskeletal structures, 
Group III: large filaments with aerotopes, Group IV: organisms of medium size lacking specialized 
traits, Group V: unicellular flagellates of medium to large size, Group VI: non-flagellated organisms 
with siliceous exoskeletons and Group VII: large mucilaginous colonies (Kruk et al. 2010). 



 
MENDELNET 2016 
 

354 | P a g e  

RESULTS AND DISCUSSION 
Values of in situ measured physico-chemical parameters in the studied fishponds (Table 1). 

Table 1 Physico-chemical parameters in fishponds 

Area  Šumický horní Šumický dolní Pohořelický 

 average max min average max Min average Max min 

Temperature (°C) 20.1 26.6 7.2 20.5 25.5 7.5 20.4 27.4 7.7 

Dissolved oxygen (%) 55 117 9 61 87 26 36 99 9 

pH 8.00 8.77 7.51 8.12 8.46 7.62 7.89 8.36 7.29 

Conductivity (mS/m) 91.0 116.5 78.0 99.7 122.6 87.6 113.4 119.1 107.6 

Transparency (cm) 34 60 10 31 50 20 54 200 20 

A total of 153 taxa of the phytoplankton (27 taxa of cyanobacteria and 126 of algae) were 
documented in the studied ponds.  

A total of 108 taxa (19 cyanobacteria and 89 algae) were documented in Šumický horní pond. 
Over the entire year, with the exception of April, the cyanobacteria were the most abundant group 
(Figure 2a) in this pond. At the beginning of the vegetation season, the most abundant group was the 
green algae, with Chlamydomonas sp. (27% of the total number of cells) as the most numerous, 
belonging to the functional group V. However, the most abundant species was Aphanizomenon gracile 
(33%), a potentially toxic (Wiedner et al. 2008, Kokociński et al. 2013) trichal cyanobacteria, 
categorized in the functional group III. A noticeable number of diatoms was also recorded, primarily 
Stephanodiscus sp. (group VI). In May, the most abundant were the trichal cyanobacteria 
Aphanizomenon gracile (III), Pseudanabaena limnetica (IV) and Limnothrix redekei (III) and green 
algae Scenedesmus acuminatus (IV). During this period none of functional groups have been dominant. 
Groups III and V are mostly dominant at temperatures less than 20 °C, which can explain their 
abundance in April. On the other hand their demands for nutrients are different (Kruk and Segura 2012). 
In May, the most abundant taxa were the ones belonging to the group IV. This could be a consequence 
of total nitrogen decrease and the rise of temperature.  

Figure 2 Šumický horní fishpond a) Change of abundance of different phytoplankton groups during the 
season; b) Comparison of phytoplankton abundance and chlorophyll a 

 
 

From June to the end of the vegetation season, phytoplankton was dominated by coccal 
cyanobacteria belonging to the genus Microcystis (group VII). All of the mentioned abundant taxa are 
correlated with eutrophic and hypereutrophic water systems (Padisák et al. 2009) which, in compliance 
with the chemical analyses, indicates that this fishpond is hypertrophic (Kopp et al. 2015). Unlike the 
first two months of the study period, in the period from June functional group VII was absolutely 
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dominant, which mostly attained the dominance between 24 and 28 °C of temperature, in high trophic 
water system (Kruk and Segura 2012). 

The number of cells of the phytoplankton fluctuated throughout the year, reaching its maximal 
peak in July, which overlapped with the maximum measured values of chlorophyll a (Figure 2b). After 
the full development of the phytoplankton, a rapid decrease in its number occurred and was followed 
by the death of a part of the fish stock, due to the oxygen deficit.  

A total of 108 taxa (18 cyanobacteria and 90 algae) were registered in Šumický dolní fishpond. 
The most abundant group was the green algae (Figure 3a), with the exception of May, when at the 
beginning of the month the most abundant was the group of other algae, primarily Cryptophyta 
Chroomonas caudate (36% of total amount of cells) and Rhodomonas pusilla (22%), both classified in 
group V (Padisák et al. 2009). At the end of the month green algae and cyanobacteria were equally 
present. Diatoms (mostly genera Stephanodiscus and Nitzschia, group VI) were documented during 
every month, but only at the beginning of the season in a considerable number (Figure 3a). 
Cyanobacteria were present during the entire study period, and its main representatives were from the 
genus Microcystis (group VII) (30% in May, 20% in June and September, July 10–16%, August      
6–15% of the total amount of cells) and Pseudanabaena limnetica (IV), with the appearance of 
Oscillatoria sp. (III) in June, Cuspidothrix issatschenkoi (III) in July and Planktothrix agardhii (III) 
in June and in September. 

Figure 3 Šumický dolni fishpond a) Change of abundance of different phytoplankton groups during 
the season; b) Comparison of phytoplankton abundance and chlorophyll a

  
The main representatives of the green algae were the genera Chlamydomonas (group V), at the 

beginning of the season, followed by Desmodesmus, Pediastrum, Scenedesmus (group IV), Tetrastrum, 
Crucigeniella (group I) and species Crucigenia tetrapedia (I), which was the most abundant species in 
July (30%), during the period of the maximum development (Figure 3b) of phytoplankton, and in 
August (50%). However, it is necessary to mention that although Crucigenia tetrapedia was very 
abundant, its share in the total biomass would have been lower, given the dimensions of its cells. Except 
at the beginning of May, when we can say that group V was dominant, during the rest of the season, 
more functional groups it were presented during the same period. 

Same as in the previously mentioned fishpond, the Šumický dolní was also characterized as 
hyperthrophic, based on the chemical analyses (Kopp et al. 2015). The registered phytoplankton species 
are also correlated with eutrophic and hypereutrophic water systems. 

A total of 106 taxa (19 cyanobacteria and 87 algae) were documented in Pohořelický fishpond. 
After the harvesting and filling of the pond, at the beginning of the season, a very low diversity of 
phytoplankton was documented, with a very low abundance (Figure 4a, 4b). 

From April to August, the most abundant representatives belonged to the group of green algae, 
with the dominance of Crucigenia tetrapedia (I), which was the most abundant species from May to 
the end of July, reaching 60% in the middle of June. The genera Pediastrum, Scenedesmus, 
Desmodesmus (IV) and Tetrastrum (I) were also registered in a noticeable quantity. An increase in the 
number of trichal cyanobacteria (group III) Planktothrix agardhii (26% at the beginning of August), 
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Cuspidothrix issatschenkoi (47% in August) and Aphanizomenon flos-aqua (23% in August and 73% 
in September), well known potentially toxic species, was recorded following the period of the green 
algae dominance. From the moment of filling the pond until the beginning of August, the most abundant 
group was group I, characterized by r-selected strategy, often dominant in transitional stages (Kruk et 
al. 2010). The group IV had significant share during this period, which can also be abundant during the 
transitional stages (Reynolds et al. 2002). This period was followed by the dominance of group III. The 
nutrient concentration was optimal for the dominance of this group during this period.  

This pond was classified as hypertrophic, based on all of the measured parameters, same as the 
previous two. 

Figure 4 Pohořelický fishpond a) Change of abundance of different phytoplankton groups during the 
season;  b) Comparison of phytoplankton abundance and chlorophyll a  

  

CONCLUSION 
Research was conducted during the 2015. Almost equal diversity of phytoplankton was registered 

in all three ponds. Cyanobacteria and Chlorophyta were most abundant in all three ponds. Fluctuation 
in abundance was noticeable during the year.  Tremendous fluctuation and abundance was recorded in 
Šumický horní pond, especially after a significant decline in phytoplankton at the beginning of July, 
followed by a large increase in phytoplankton biomass. In Šumický dolní and Pohořelicky pond 
fluctuation was also registered, but the abundance was not so high, as a result of the lower phosphorous 
content.  Also, the presence of taxa more suitable for zooplankton consumption was noticeable in latter 
ponds. In all fishponds different functional groups were present, throughout the study period. While in 
Šumický dolni different functional groups were present over the entire period, in Šumický horní and 
Pohořelický some regularity between morfological caracteristics of the groups and environmental 
conditions was documented.    
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