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Algae cenoses with dominate Homoeothrix varians Geitler and Homoeothrix crustaceae
Woronichin in the Veleka River, Bulgaria
K. Velichkova1*, I. Kiryakov2
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Abstract. The cenoses with dominate Homoeothrix varians and Homoeothrix crustaceae in the Veleka River, Bulgaria were studied. The communities were
distributed in the four points of the Veleka River. The composition of cenoses with dominant H. varians includes a total of 82 species and intraspecific taxa. Most
of them are diatoms (90%). On the second place are blue-green algae (6%), to which it belongs and the dominant species. The rest of the species are green
algae – Chlorophyta. About 43% of all established species in cenoses are bioindicators on degree of saprobity. Cenoses with dominant H. crustaceae were
developend mainly on rocks in river rapids. We found that coenoses were characteristic of slow-flowing, calcareous waters with ß-mesosaprobic conditions.

Keywords: cenoses, Homoeothrix crustaceae, Homoeothrix varians, saprobity

Introduction
Taxonomic diversity is one of the most important characteristics
of biological communities. It reflects evolutionary processes, and
maintains ecological functions and stability of ecosystems (
Komulaynen, 2009). Indicators of the ecological change in aquatic
environments are organisms-hydrobionts (Makrushin, 1974;
Pchelkin and Slepov, 2004). The research of hydrobiоcenoses
structure alterations is one of the actual problems of the ecologic
research (Milovidova, 1982; Kovda and Glazovskiy, 1986; Bhatt et
al., 1999; Nikolov et al., 2010) and it is used for ecological state
estimation of reservoirs in the system of a hydrobiological monitoring
(Khanturin et al., 2012).
The question of the nature of the groups forming algae,
especially microalgae is controversial ( Peterfi and Ionescu, 1976;
Pisman et al., 2005). The difficulties come from the fact that it is
unclear if this found groups in the nature are stable. It seems that
their composition and quantification of individual species tolerate
greatly changed during the year and over an extended period.
Furthermore for microalgae often is not possible in the collection of
material to establish with certainty the existence of the group.
The existence of discussions issues and technical difficulties in
our research we have adopted to use the term cenoses, as there is
no specialized terminology (Kawecka and Eloranta, 1994;
Balevičienė and Balevičius, 2006; Stoń-Egiert et al., 2010). Under
the term cenoses we understand group that through dominant type
or other easily identifiable features in the natural environment can be
relatively sure to be noted. Furthermore cenoses are characterized
by certain environmental requirements. Oksiyuk and Davydov
(2010) found that in the Dnieper River, the formation of typical algae
cenoses of microphytobenthos depends on the character of bottom
sediments, and also on hydrodynamic factors. In the initial period
have most difficulties for establish of cenoses. It is necessary to
accumulate some experience and knowledge in the location of
* e-mail: genova@abv.bg
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research. The period of two years is not enough to effectively
completely and accurately to establish basic cenoses in Veleka
River. For this and the following results must be considered
approximate. Our attention was focused primarily on cenoses that
are prevalent in the waters. Reofil cenoses are the ones who quickly
respond to these or other changes in environmental conditions.
They are most directly and strongly exposed to changes in the
physical and chemical characteristics of the water. Therefore, it is
expected that they most accurately reflect the state of the river, and
quickly respond to changes in it.
The aim of present study was to determine the taxonomic
composition of dominant cenoses on Homoeothrix varians Geitler
and Homoeothrix crustaceae Woronichin at Veleka River, Bulgaria.

Material and methods
Four points of the Veleka River, Bulgaria we studied: I point –
Mladezhka River, II point – locality Kovach, III point – locality Kachul,
IV point – Brodilovo Village. The study was conducted during the
period from two years (2010–2012). The samples were collected in
glass bottles every month and preserved in 2 – 4% solution of
formaldehyde. The study of the material collected was performed
with a microscope "Olympus CX31" in the Department of Biology
and Aquaculture, in Faculty of Agriculture, Trakia University. The
algae were determined by Flora of Bulgaria – Algae (Vodenicharov
et al., 1971; Huber-Pestalozzi, 1942; Skuja, 1956).

Results and discussion
The Veleka River is 147 km long. It flows from many karst
springs on the territory of Turkey near Kovchaz village in the
Strandzha Mountains and empties directly into the Black Sea. The

Table 1. Cenoses with dominant Homoeothrix varians in the Veleka River, Bulgaria (I point – Mladezhka River, II point –
locality Kovach, III point – locality Kachul, IV point – Brodilovo Village)

Taxon
Cyanophyta
Galothrix sp.
Homoeothrix varians Geitler
Lyngbya aeruginea-coerulea (Kütz.) Gomont
Oscillatoria beggiatoiformis f. phormidioides Kondrat.
Pleurocapsa minor Hansgirg
Chlorophyta
Chlamydomonas sp.
Cladophora sp.
Scenedesmus dispar var. samoensis Wille
Closterium strigosum Brébisson
Cosmarium kjellmanii Wille
Bacillariophyta
Achnanthes fragilarioides J.B. Petersen
Achnanthes lanceolata f. ventricosa Hustedt
Amphora ovalis (Kützing) Kützing
Amphora ovalis var. gracilis (Ehrenberg) van Heurck
Amphora ovalis var. libyca (Ehrenberg) Cleve
Amphora veneta Kützing
Caloneis silicula (Ehrenberg) Cleve
Cocconeis pediculus Ehrenberg
Cocconeis pediculus var. baltica (H.J.B.Juhlin-Dannfelt) P.Schulz-Danzig
Cocconeis placentula Ehrenberg
Cocconeis placentula var. euglypta (Ehrenberg) Grunow
Cocconeis placentula var. lineata (Ehrenberg) van Heurck
Cymatopleura elliptica (Brébisson) W.Smith
Cymatopleura solea (Brébisson) W.Smith
Cymbella affinis Kützing
Cymbella amphicephala Näegeli
Cymbella cistula (Ehrenberg) O.Kirchner
Cymbella gracilis (Rabenhorst) Cleve
Cymbella helvetica Kützing
Cymbella helvetica var. curta Cleve
Cymbella lanceolata (C.Agardh) Kirchner
Cymbella prostrata (Berkeley) Cleve
Cymbella prostrata var. robusta (Cleve-Euler) Cleve-Euler
Cymbella ventricosa (C.Agardh) C.Agardh
Diatoma elongata var. tenue (C.Agardh) van Heurck
Diatoma vulgare var. brevis Grunow
Diatoma vulgare var. producta Grunow
Fragilaria capucina var. mesolepta (Rabenhorst) Rabenhorst
Fragilaria constricta Ehrenberg
Fragilaria constricta var. binodis (Ehrenberg) Grunow
Fragilaria construens var. venter (Ehrenberg) Grunow
Fragilaria intermedia Grunow
Fragilaria virescens var. capitata Østrup
Gomphonema abbreviatum (Agardh) Kützing
Gomphonema acuminatum Ehrenberg
Gomphonema acuminatum var. brebissonii (Kützing) Cleve
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Gomphonema angustatum var. productum Grunow
Gomphonema fanensis Maillard
Gomphonema gracile Ehrenberg
Gomphonema intricatum Kützing
Gomphonema longiceps var. subclavatum Grunow
Gomphonema olivaceum Kützing
Gomphonema olivaceum var. calcareum (Cleve) Van Heurck
Gomphonema olivaceum var. subramosum (Agardh.) Grunow
Gomphonema parvulum (Kützing) Kützing
Gyrosigma acuminatum (Kützing) Rabenhorst
Gyrosigma attenuatum (Kützing) Rabenhorst
Melosira arenaria Moore ex Ralfs
Melosira varians C.Agardh
Meridion circulare (Greville) C.Agardh
Navicula cari Ehrenberg
Navicula cincta var. heufleri (Grunow) Grunow
Navicula cuspidate (Kützing) Kützing
Navicula exigua Gregory
Navicula gracilis Lauby
Navicula lanceolata (C.Agardh) Kützing
Navicula pupula var. rectangularis (W.Gregory) Hustedt
Navicula radiosa Kützing
Nitzschia dissipata (Kützing) Rabenhorst
Nitzschia hantzschiana Rabenhorst
Nitzschia heufleriana Grunow
Nitzschia intermedia Hantzsch ex Cleve & Grunow
Nitzschia stagnorum Rabenhorst
Nitzschia subtlis (Kützing) Grunow
Nitzschia subvitrea Hustedt
Nitzschia thermalis var. minor Hilse
Pinnularia divergens W.Smith
Synedra ulna (Nitzsch) Ehrenberg
Synedra ulna var. oxyrhynchus (Kützing) Van Heurck
Surirella linearis W.Smith
Surirella ovata Kützing
mean annual water temperature of the river is 11°C, range 0°C to
26.5°C. The water is slightly alkaline, pH varies between 7.2 and 8.8.
Biological oxygen demand is 3.1 mg O2.1-1, varying between 1.5 and
6.5 mg O2.1-1.( Dikov and Živkov, 2004).
The composition of cenoses with dominant H. varians includes
a total of 82 species and intraspecific taxa (Table 1). Most of them are
diatoms (90%). On the second place are blue-green algae (6%), to
which it belongs and the dominant species. The rest of the species
are green algae – Chlorophyta. According another authors studied
algae cenoses in lake-river systems there is predominance of
diatoms, blue-green algae become less diverse northwards than
green algae (Komulainen, 2003; Gabidullina et al., 2009). The
cenoses was distributed at point I, II, III and IV of the Veleka River. An
insignificant is number of species that are found in all four points
(only 3). Also reduces the taxonomic diversity especially in point IV.
About 43% of all species that are established in cenoses are
bioindicators on degree of saprobity. Half of them are indicators of ßmesosaprobic conditions. The indicators for higher degrees of
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saprobity (42%) outweigh those of lower levels of saprobity (8%).
According Komulainen (2003) downriver is increased the proportion
of indicators on ß-mesosaprobic conditions especially those
showing higher levels of saprobity. Structure and abundance of
algae flora changes is in dependence on the morphometry, trophic
status in the water and seasons. In the algae communities in the
rivers was found to include plankton and benthic algae (Komulainen,
1999).
Cenoses with dominant H. varians are developend mainly on
rocks in river rapids (Figure 1). Almost everyone scraped stone in
these parts gives a sample of cenoses. The cenoses can be
recognized visible by the stones like slightly yellowish. Similar
cenoses described by Komarek and Kalina (1965) on stones spring
and slowly flowing water in the Tatras. Cenoses is established in
calcareous waters, and the dominant species was first described
also in calcareous water flowing in the Alps (Geitler, 1927). About
half of the species found in cenoses in Veleka River are
characteristic of calcareous waters. All this shows that communities
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