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Conference agenda 

27.09.2021 

10:00 – 12:00  Registration (University of Gdańsk, Institute of Oceanography, Gdynia) 1  

12:00 – 12:10  Opening Session 

12:10 – 13:00  Plenary Session (chairman: prof. dr hab. Marcin Pliński) 

Jeffrey R. Johansen: ‘Contemporary algal taxonomy: progress and challenges’  
 

13:00 – 13:20 Konrad Wołowski & Alica Hindáková: ‘prof. RNDr. František Hindák, DrSc. – 

scientist, tutor and colleague (1937–2019)’  

13:20 – 13:40 Joanna Czerwik-Marcinkowska: ‘prof. dr hab. Teresa Mrozińska–Broda, 

microscopic world of algae’  

13:40 – 14:45  Lunch  

14:45 – 16:45 Social event (visit to ‘Oceanograf’ ship and ‘the Gdynia Aquarium’) 

16:45 – 18:45  Transfer to the Conference venue in Łeba  

19:00  Dinner (Sailor Hotel) 2  

 

28.09.2021 

08:00 – 09:00  Breakfast  

09:00 – 10:00 Session 1 (chairman: prof. dr hab. Jan Kaštovský) 

Konrad Wołowski: „Algae culture using two-phase media”  

Aleksandra Golubeva: „Effect of nutrients on biomass and lipids accumulation 

in marine diatom Biremis panamae”  

Przemysław Dąbek: „Haslea ostrearia – characterization of the new strain 

from the Indian Ocean and downstream processing of the biomass and 

marennine production” 

Ewa Górecka: „Schizostauron trachyderma – life cycle and neutral lipid 

capacity potential”  

10:00 – 10:30   Coffee break  
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10:30 – 11:30 Session 2 (chairman: prof. dr hab. Ryszard Gołdyn) 

Marcin Pliński: „Red and Brown Algae from the Polish Coast of the Southern 

Baltic Sea”  

Jaroslav Kubín: „Checklist of colourless euglenoids of the Czech Republic and 

some morphological and taxonomical notes on colourless euglenoids’ taxa” 

Josef Juráň: „Oligo-mesotrophic ponds: biodiversity hotspot for cyanobacteria 

and algae? A case study from Czech Republic”  

Romain Gastineau: „Genomic investigations on microalgae at the University 

of Szczecin”  

12:00 – 13:00  Lunch  

13:15 – 17:00  Excursion to the Słowiński National Park  

17:30  Dinner 

18:15  Bonfire  

 

29.09.2021 

08:00 – 10:00  Breakfast  

10:00 – 11:00  Session 3 (chairman: prof. dr hab. Barbara Pawlik-Skowrońska) 

Marta Cegłowska: „Baltic Pseudanabaena galeata – a cyanobacterium with 

interesting biological activity”  

Karolina Krystera: „The antibacterial activity of metabolites produced by the 

Baltic cyanobacterium Anabaena CCNP1406”  

Judita Koreivienė: „Harvesting of wild algal biomass from Lithuanian 

freshwaters and testing for bioproducts within the framework of the project 

AlgaeService for LIFE”  

Piya Roychoudhury: „Diatom assisted biofabrication of gold-silica and silver-

silica nanohybrid-A green chemistry approach”  
 

11:00 – 11:30   Coffee break  
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30.09.2021 

8:00 – 9:30  Breakfast  

9:30 – 11:30  Transfer to Gdynia 

 

-------------------------------------------------------------------------------------------------------------------------------------- 

1 Piłsudskiego 46, 81–378 Gdynia, Poland   

2 Jachtowa 13, 84–360 Łeba, Poland 

  

  

11:30 – 12:30  Session 4 (chairman: dr Judita Koreivienė) 

Elżbieta Wilk-Woźniak: „Seeking the best practice for cleaning waters from 

cyanobacteria blooms”  

Oktiyas Muzaky Luthfi: „Recruitment of Crustose Coralline Algae on Tiles 

Material for Monitoring Coral Larvae Settlement’s Consolidators at Nature 

Reserve Pulau Sempu, East Java, Indonesia”  

Lilianna Sharma: „The mixture effects of IM1-12Br ionic liquid and 

oxytetracycline on selected marine and brackish microorganisms”  

Ewa Górecka: „The ‘Herbarium Pomeranicum’ Project - digitization of the 

Szczecin Diatom Collection” 
 

12:30 – 14:00  Lunch  

14:00 – 16:00  Poster session & Coffee break  

16:00 – 18:00  Annual General Meeting of the members of the Polish Phycological Society  

19:00  Conference Banquet  
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Poster Session 

Wednesday, 29 September 2021 

1. Agata Błaszczyk, Zofia Nuc 

Anticoagulant activity of Baltic cyanobacteria belonging to Nostocales order – 

preliminary study 

2. Gracjana Budzałek, Sylwia Śliwińska-Wilczewska, Marek Klin, Kinga Wiśniewska,  

Adam Latała, Józef Maria Wiktor 

Changes in growth, photosynthesis performance, pigments, and toxins contents of 

bloom-forming cyanobacteria after exposure to macroalgal allelochemicals 

3. Agnieszka Budzyńska, Renata Dondajewska-Pielka, Katarzyna Kowalczewska-Madura, 

Ewa Osuch, Andrzej Osuch  

Cyanobacteria and other phytoplankton of Lubaskie Lake before macrophyte 

management 

4. Sofia Celewicz, Bartłomiej Gołdyn  

Phytoplankton communities in temporary ponds under different climate scenarios: 

Experiments on vernal pool microcosms 

5. Alicja Czerniak, Elżbieta Szeląg-Wasielewska  

Phytoplankton community structure in a small, restored lake (Western Poland) 

6. Ewa A. Dembowska, Emilia Jankowiak  

Comparison of the structure of phytoplankton communities in two small canals and a 

natural river 

7. Ewa A. Dembowska, Agata Z. Wojtal, Emilia Jankowiak  

Gomphoneis transsilvanica and Achnanthes inflata  (Bacillariophyceae) in Poland – 

endemic or invasive diatoms? 

8. Pertti Eloranta, Janina Lee, Orlando Necchi Jr, Eric Salomaki, Morgan L.Vis 

Some revisions in freshwater rhodophytes with new taxa for Poland and Finland 

9. Anna Fidor, Katarzyna Cekała, Ewa Wieczerzak, Marta Cegłowska,  

Franciszek Kasprzykowski, Christine Edwards, Hanna Mazur-Marzec  

Baltic Sea Nostoc edaphicum CCNP1411 as a source of 20S proteasome inhibitors 

10. Magdalena Grabowska, Agata Z. Wojtal, Stanisław Chmiel, Magdalena Toporowska 

Benthic algal assessment of ecological status in springs of south-eastern Poland 

11. Tomáš Grivalský, Bernard Lepetit, Peter Kroth, Pavel Hrouzek 

Modification of the diatom Phaeodactylum tricornutum for enhanced production of the 

carotenoid fucoxanthin 

12. Dominika Hetko, Małgorzata Witak, Magdalena Bełdowska  

Role of the recent diatom assemblage in accumulation of labile and stable forms of 

mercury in the sediments of the Puck Lagoon (southern Baltic Sea) 

13. Alica Hindáková, Maciej Gąbka  

Let´s chat about Chara canescens Loiseleur 1810 

14. Emilia Jankowiak, Ewa Dembowska  

Effect of cyanobacterial blooms in freshwater ecosystems on bacterioplankton 

abundance 
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15. Bożena Jaworska, Magdalena Bowszys, Joanna Duriasz  

Algae taxa in mid-forest water reservoirs in the vicinity of Olsztyn 

16. Justyna Kobos, Anna Krakowiak, Agata Błaszczyk, Anna Toruńska-Sitarz,  

Marta Misiewicz, Maciej Matciak  

Unusual cyanobacterial blooms in the Puck Lagoon in 2020 

17. Justyna Kobos, Anna Krakowiak, Maciej Matciak, Marta Misiewicz  

Potential influence of submarine groundwater discharge (SGD) on the development of 

Alexandrium ostenfeldii in the Bay of Puck 

18. Natalia Kochman-Kędziora, Teresa Noga, Łukasz Peszek, Mateusz Rybak, Maria Olech 

Changes in the structure of soil diatom assemblages depending on the penguins activity 

(King George Island, Antarctica) 

19. Robert Konkel, Marta Cegłowska, Karolina Szubert, Krzysztof Pyrć,  

Hanna Mazur-Marzec 

Cyanobacterial metabolites – a response for the viral infections? 

20. Cyprian Kowalczyk, Mikołaj Kokociński, Witold Szczuciński, Les Cwynar,  

Krzysztof Pleskot  

The reconstruction of the extreme marine inundations impact on the ecosystem of the 

coastal lakes of Burin Peninsula (Newfoundland, Canada) based on the diatom analyses 

(Bacillariophyceae)  – preliminary results 

21. Anna Kozak, Katarzyna Kowalczewska-Madura, Renata Dondajewska-Pielka,  

Ryszard Gołdyn  

Phytoplankton of a shallow hypertrophic lake under sustainable restoration – a case 

study 

22. Dmitrij Morudov, J. Karosienė, J. Kasperovičienė, E. Bakšienė, J. Jankauskienė, K. Buzytė,   

J. Koreivienė  

Exploring the potential of Cladophora glomerata biomass as a fertilizer for barley 

growth 

23. Agnieszka Napiórkowska-Krzebietke  

Freshwater Phytoplankton Diversity – a key to life in diverse lake ecosystems 

24. Katarzyna A. Palińska, Ilona Złoch, Janina Vogt, Stjepko Golubic 

Diversity of Microbial Endoliths on coastal profile: Morphological vs. Molecular Diversity 

25. Barbara Pawlik-Skowrońska, Adam Bownik  

Synergistic toxicity of cyanobacterial oligopeptides (anabaenopeptin B and two variants 

of micorcystins) to  aquatic invertebrates 

26. Filip Pniewski, Iwona Piasecka-Jędrzejak  

Unusual photoacclimation mechanisms in the benthic diatom Nitzschia cf. aurariae 

27. Andrzej Stanisław Rybak, Andrzej Marek Woyda-Ploszczyca  

Importance of nucleotide metabolism for the commercial potential of Dunaliella spp. 

(Dunaliellaceae, Chlorophyta) 

28. Elżbieta Szeląg-Wasielewska, Alicja Czerniak, Salvatore Bannó  

Picoplankton and larger in size phytoplankton cells during summer - a case study of Lake 

Strzeszyńskie (Poland) 

29. Karolina Szubert, Hanna Mazur-Marzec  

What may come out of a scientific meeting? – CyanoMetDB 
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30. Sylwia Śliwińska-Wilczewska, Kinga Wiśniewska, Zofia Konarzewska,  

Gracjana Budzałek, Marta Konik  

Photosynthetic pigments changes of three phenotypes of picocyanobacterial 

Synechococcus sp. under different environmental conditions 

31. Antanina Ušinskienė, J. Karosienė, J. Jankauskienė, J. Kasperovičienė, J. Koreivienė 

Effect of Cladophora glomerata extracts on seeds germination 

32. Elżbieta Wilk-Woźniak, Wojciech Krztoń, Edward Walusiak, Malgorzata Łaciak, Petar 

Žutinić, Marija Gligora Udovič, Antonija Kulaš, Judita Koreiviene, Jūratė Karosiene, Anita 

Galir Balkić, Filip Stević, Tanja Žuna Pfeiffer, Dubravka Špoljarić Maronić  

24/7 – when cyanobacteria blooms end 

33. Kinga A. Wiśniewska, Anita U. Lewandowska, Sylwia Śliwińska-Wilczewska,  

Gracjana Budzałek, Martyna Malinowska  

The atmospheric cleaning of the airborne microalgae and cyanobacteria in the coastal 

zone of the Gulf of Gdańsk 

34. Elif Yılmaz, Romain Gastineau, Chunlian  Li, Cüneyt Nadir Solak, Andrzej Witkowski 

Morphology and molecular phylogeny of Nitzschia incognita isolated from the Gulf of 

Gdańsk (Baltic Sea) and the Lake Van, Central Anatolia 

35. Elżbieta Zębek, Agnieszka Napiórkowska-Krzebietke, Aleksander Świątecki,  

Dorota Górniak  

Diversity of periphytic cyanobacteria and algae assemblages in the vicinity of Arctowski 

Polish Antarctic Station (King George Island, Antarctica) 

36. Aleksandra Zgrundo, Ilona Złoch, Halicki Mikołaj, Jurkiewicz Adam  

Recovery of macrophythobenthic communities in the Puck Lagoon 
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Contemporary algal taxonomy: progress and challenges 

Jeffrey R. Johansen 

Department of Biology, John Carroll University, University Heights, OH 44118, USA 

johansen@jcu.edu 

We are currently experiencing a rapid taxonomic expansion of almost all algal groups. 

This is occurring because of two technological advances.  First, the electron microscope (both 

TEM and SEM) became widely available to phycologists.  This led to the realization that many 

eukaryotic algal groups had unique ultrastructure both with regards to flagellar ultrastructure, 

differences in mitosis, and differences in cytokinesis (TEM), and differences in external 

ultrastructure of pellicles, loricas, frustules, siliceous scales and spines, calcified scales, and 

cellulosic cells walls (SEM). Electron microscopy allowed taxonomists to fragment large genera 

into many smaller genera. Second (and later) molecular sequencing, particularly of ribosomal 

rRNA genes of the small subunit (SSU) in both eukaryotes and prokaryotes demonstrated that 

morphology alone had produced taxonomic hierarchies that did not reflect evolutionary 

history.  These studies led to revision of higher level taxonomic groups as well as the 

description of many new genera. At lower taxonomic levels, many species, including cryptic 

species, were described. This progress has been noteworthy for its creation of taxonomic 

hierarchies that better reflect evolutionary. Diatoms and cyanobacteria are especially good 

groups to examine for an understanding in current trends in algal taxonomy.  Based on highly 

variable ultrastructure, many of the most species-rich genera of diatoms have been 

fragmented into numerous genera, with many new species being described at the same time.  

However, molecular work on diatoms has lagged behind progress in other taxonomic groups 

due to problems with isolating diatom taxonomy, particularly rare genera that are difficult to 

find and culture.  Careful phylogenetic studies have shown that some of the genera may be 

unsupported (e.g. all Rhopalodia species belong to Epithemia, some Surirella species belong 

to Campylodiscus, Cyamotopleura belongs in Surirella, while many Surirella and Stenopterobia 

species now reside in the recently described Iconella clade). Cyanobacteria now have well-

established criteria for genus and species recognition using molecular criteria, but we are 

looking at problems arising from genomicists using molecular thresholds in isolation to define 

taxa at all levels, an approach we strongly contest. New names are being proposed in violation 

of both nomenclatural codes, and these names are getting into the literature based upon 

databases with molecular sequence data.  We anticipate a great deal of confusion in this group 

in the near future due to a lack of common understanding of what defines a species or genus. 
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Professor RNDr. František Hindák, DrSc. – scientist, tutor and colleague 

(1937–2019) 

Konrad Wołowski1, Alica Hindáková2 

1 W. Szafer Institute of Botany, Polish Academy of Sciences, Lubicz 46, 31-512 Krakow, Poland 
2 Institute of Botany, Plant Science and Biodiversity Centre, Slovak Academy of Sciences, Dúbravská cesta 9,  

SK – 845 23 Bratislava, Slovakia 

k.wolowski@botany.pl, alica.hindakova@savba.sk 

Professor RNDr. František Hindák, DrSc. was one of the most important Slovakian 

phycologists of the 20th and early 21st centuries. As a student of botany, he showed interest 

in algology, studying with  Professor Štefan Juriš in the Faculty of Science, Comenius University 

in Bratislava, and completing his university studies at Charles University in Prague, where his 

scientific mentor was the well-known Czech phycologist, Professor RNDr. Bohuslav Fott, DrSc. 

Graduates of "Fott´s  school”, whom he met in Prague, such as J. Komárek, H. Ettl and J. Sulek, 

also had a great influence on his scientific development. Together with them, he created one 

of the strongest teams of phycologists in Europe, with worldwide recognition. Professor 

Hindák´s scientific career was linked with Prague, Třeboň, Brno and finally with Bratislava, 

where he worked for a long time at the Institute of Botany of the Slovak Academy of Sciences 

(SAS). In addition to his scientific work, Professor Hindák took part in activities for the benefit 

of the entire scientific community in Slovakia; his membership in the Presidium of the SAS, 

Bratislava, was essential. As a phycologist he achieved his most significant successes in the 

taxonomy of cyanobacteria and green algae. His contribution to phycological research is 

evidenced by his enormous publishing activity as an author or co-author of more than 500 

original scientific studies and more than 20 books. He described 36 new genera and more than 

170 species new to science, and revised about 400 algae taxa. Due to Professor Hindák's 

outstanding achievements in phycological research and his pedagogical skills, most currently 

active scientists in and outside of Europe have had an opportunity to contact him and solve 

algological problems under his supervision. He enabled many of us to meet well-known 

phycologists from around the world by organizing international phycological symposia 

(International Phycological Symposia in 1978-1987 and International Symposia on the Biology 

and taxonomy of green algae in 1990-2007). Workshops he led in various countries were of 

professional as well as social value; for example, the "Summer Schools" in Poznan were well 

known in Poland. He also enjoyed and regularly attended Polish Phycological Society 

conferences, so each of us had an opportunity to know him personally. He was not only 

Professor Hindák, but above all he was Fero, a man with a specific approach to cyanobacteria 

and algae but especially to those who studied them and loved them – us phycologists. 

  

mailto:k.wolowski@botany.pl
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Prof. dr hab. Teresa Mrozińska–Broda, microscopic world of algae 

Joanna Czerwik-Marcinkowska 

Department of Environmental Biology, Institute of Biology, Jan Kochanowski University, Uniwersytecka 7, 25-
406 Kielce, Poland 

joanna.czerwik-marcinkowska@ujk.edu.pl 

 

Professor Teresa Mrozińska-Broda was a Polish phycologist and algal taxonomist, also 

a pioneer and an expert on Oedogoniales (Chlorophyta), and an interdisciplinary scientist who 

undertook algal ecology studies in Antarctica. She was born on the 19th of April, 1931 in 

Pszczyna and died on March 10th 2021 in Döttesfeld (Rhineland-Palatinate) in Germany. In 

1955 she graduated from the Jagiellonian University and almost immediately started her 

career at the Institute of Botany of the Polish Academy of Sciences in Kraków. In 1959, she 

defended her PhD degree at the Polish Academy of Sciences in Kraków, Institute of Botany. T. 

Mrozińska earned her habilitation dissertation at the Jagiellonian University in 1977 and in 

1992 she was awarded the title of professor of natural sciences. Since 1955 she worked in the 

Department of Phycology (first called the Algology Section) in the Institute of Botany of the 

Polish Academy of Sciences in Kraków until she retired in 1992. She worked as a professor in 

the Department of Botany at the Institute of Biology at Jan Kochanowski University in Kielce 

from 1992 to 2003. Professor Teresa Mrozińska-Broda devoted all her working life to biology, 

hydrobiology and phycology, and in particular the taxonomy and morphology of algae, 

especially Oedogoniales. She was fascinated by the world of Oedogonium, Bulbochaete and 

Oedocladium. She was an author or co-author of a great number of scientific publications, 

among which are books, reviews, symposia reports, related to both the new species, nature 

conservation, phycological studies in the protected areas in Poland (Pieniny Mountains), and 

in various aquatic and soil habitats of Europe, Antarctica, Asia and North America, published 

in numerous prestigious journals. Professor Teresa Mrozińska-Broda was characterized by her 

broad knowledge combined with a sense of humour, kindness and friendly disposition with 

people and animals.  
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Algae culture using two-phase media 

Konrad Wołowski 1*, Andrzej Chlebicki 1, Lucyna Śliwa 1, Wojciech Spisak 2  

1 W. Szafer Institute of Botany, Polish Academy of Sciences, Lubicz 46, 31-512 Kraków, Poland  
2 ALCOR Research & Development Centre, Kępska 12, 45-130 Opole, Poland 

* k.wolowski@botany.pl 

Cultures are of great importance in experimental research on microorganisms, 

including algae, because they can produce a sufficient amount of inoculum for taxonomic 

research at molecular level and at phenotype level, for cytological tests, and for ecological and 

experimental research. A well-run collection ensures the consistency of these kinds of 

research, serving as a storehouse of the biodiversity of algae from various environments 

around the world. Interest in microbial culture is associated primarily with two famous 

researchers, Luis Pasteur and Robert Koch. It has been 140 years since Robert Koch became 

the first to use gelatin-solidified media, demonstrating this new technique at the International 

Medical Congress in London in 1881; agar became the staple ingredient of most media and 

continues to serve that role today. In St. Petersburg, the plant physiologist Famintzin (1871) 

made the first attempts to use a solution of a few inorganic salts to culture algae. He grew the 

green algae Chlorococcum infusionum Meneghini and Protococcus viridis C. Agardh. Ten years 

later, Beijerinck adopted the bacteriological techniques developed by R. Koch and mixed 

sample water or medium with gelatin (1893); he was the first to isolate free-living Chlorella 

and Scenedesmus. To meet the need for experimental studies involving parallel culture of 

algae and other microorganisms on two different surfaces, a new two-phase medium has been 

developed. A two-phase medium for culture of microorganisms, in particular algae, was 

tested. It is composed of mixed gel and solid phases. In the experiment, the growth of selected 

species inhabiting the boundary of the gel medium with solid phases was observed. The 

species chosen for the survey were Klebsormidium dissectum, Vischeria polyphem and 

Muriella decolor (Algae), and Aspergillus tubingensis, Aureobasidium pullulans, Chaetomium 

globosum and Penicillium sp. (fungi). During six weeks of parallel culture, the growth rate of 

the alga inoculum in two-phase media was twice that observed in the control culture (gel 

medium). The algae also maintained high viability in the new medium. 
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Effect of nutrients on biomass and lipids accumulation in marine diatom  

Biremis panamae 

Aleksandra Golubeva*, Przemysław Dąbek, Andrzej Witkowski 

Institute of Marine and Environmental Sciences, University of Szczecin, A. Mickiewicza 16, 70-383 Szczecin, 
Poland 

* alexandra.golubeva@phd.usz.edu.pl 

Diatoms are promising oil feedstock and energy source. Many valuable compounds can 

be produced in diatoms in natural growth environment, that makes the production of algal 

oils environmentally friendly. For cultivation of diatoms the content of medium, salinity, 

temperature, light intensity, and pH is important. Thus, in this study the effect of different 

nitrate and phosphate concentrations on biomass and lipids accumulation in marine diatom 

strain SZCZP599 Biremis panamae Barka, Witkowski & Weisenborn was investigated. A series 

of three experiments were conducted on this strain, beginning with a determination of growth 

kinetic parameters. Strain was cultivated for 22 days under standard conditions: temperature 

20oC, light intensity 100 µmol·s-1·m-2 and 12:12 day:night light сycle, in a 35‰ Guillard’s 

artificial seawater f/2 medium with 0.882 mM nitrate and 0.036 mM phosphate 

concentrations. The cells were counted every day and biomass was harvested, centrifuged 

and weighted every two-three days from 1st to 22nd day of cultivation. The growth curve was 

built and growth kinetic parameters (time of exponential growth (texp=6 days), time of maximal 

growth (tmax=9 days) and growth rate (µmax=0,12 d-1, R2=0,87) were determined. Secondly, the 

strain was cultivated on different nitrate (0.882, 4.41, 8.82, 13.23 and 17,64 mM) and standard 

phosphate concentration. Thirdly, strain was cultivated on different phosphate (0.036, 0.18, 

0.36, 0.54 and 0.72 mM) and standard nitrate concentration. After 9 days of cultivation, the 

optical density and the terminal concentrations of nitrate, phosphate and silicate were 

measured. The lipid measurements were performed gravimetrically with hexane extraction. 

All experiments were conducted in duplicates. Student’s t-test analysis (α=0.05) showed a 

significant increase in biomass accumulation (g·L-1) under phosphate enrichment (0.36 and 

0.54 mM), although a significant decrease in lipid content (mg*g-1) in biomass cultivated under 

these conditions in comparison with control. Nevertheless, in the total lipid concentration 

(mg*L-1) there was no significant differences. Thus, the phosphate enrichment could be used 

for scale-up cultivation of this strain for higher biomass yield with no significant loss in total 

lipids extract. No significant differences in biomass and lipid concentration were observed 

under nitrate enrichment.  

Funding: Project POIR.04.04.00-00-1792/18-00 “Advanced biocomposites for tomorrow’s 

economy BIOG-NET”, financing by Foundation for Polish Science. 

  



14 
 

Haslea ostrearia – characterization of the new strain from the Indian Ocean 

and downstream processing of the biomass and marennine production  

Przemysław Dąbek 1*, Thomas G. Bornman 2, Marta Krzywda 1, Ewa Górecka 1,  
Remi Pradelles 3, Andrzej Witkowski 1, Romain Gastineau 1  

1 Institute of Marine and Environmental Sciences, University of Szczecin, Mickiewicza 16a, 70-383 Szczecin, 
Poland  

2 South African Environmental Observation Network, Elwandle Coastal Node, Port Elizabeth 6031, South Africa 
3 Microphyt, Route de Mudaison 713, 34630 Baillargues, France 

* pdabek@usz.edu.pl 

The marine diatom Haslea ostrearia is famous for producing a blue water-soluable, 

non-photosynthetic pigment known as marennine, which has a noticeable commercial impact 

in oyster farming and has plenty of possible applications in cosmetics, pharmaceuticals and 

aquaculture. Haslea ostrearia is the first blue-tipped diatom described, however, the real 

extent of the biodiversity of blue diatoms is still being explored and currently 5 species 

(namely H. silbo, H. karadagensis, H. provincialis, H. nusantara) have been described. Haslea 

ostrearia is rather characteristic of the Northern Hemisphere seas (i.e., Atlantic Ocean, 

Mediterranean Sea, North Sea). Only recently its occurrence has been confirmed in the 

Tasman Sea for example.In 2018, our team was able to identify and isolate a new strain of H. 

ostrearia from the Indian Ocean coast of South Africa (Kei Mouth, Eastern Cape Province). Our 

finding is the very first report of H. ostrearia in the Indian Ocean waters. Together with 

morphological data we were able to sequence its complete plastid and mitochondrial 

genomes, which can thus be compared with those of other blue diatoms. Based on previous 

works and the use of the mitochondrial gene cox1, it has been possible to show that the South 

African strain is genetically similar to the Atlantic Ocean population and easily distinguishable 

from the Southern Hemisphere population. Downstream processing plays an important role 

in a commercial microalgal production and their highly valuable molecules, e.g., pigments, 

lipids etc. To upscale the culture of H. ostrearia and its yield of marennine, we have performed 

several ecophysiological experiments that include optimization of the culture medium by 

nutrients, pH and silica supplementations. To ensure a continuous mode of culture, the 

process known as ‘milking’ has also been tested. 

Funding: This study was supported by the Horizon 2020 Research and Innovation Program 

GHaNA (The Genus Haslea, New marine resources for blue biotechnology and Aquaculture, 

grant agreement No 734708/GHANA/H2020-MSCA-RISE-2016). 
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Schizostauron trachyderma life cycle and neutral lipid capacity potential 

Ewa Górecka 1*, Przemysław Dąbek 1, Nikolai Davidovich 1,2, Olga Davidovich 2,  
Réjean Tremblay 3, Claude Belzile 3, Romain Gastineau 1 and Andrzej Witkowski 1 

1 Institute of Marine and Environmental Sciences, University of Szczecin, Mickiewicza 16a, 70-383, Szczecin, 
Poland 

2 Karadag Scientific Station, Natural Reserve of the Russian Academy of Sciences, p/o Kurortnoe, Feodosiya, 
98188 Crimea, Russia 

3 The Rimouski Institute of Marine Sciences (ISMER), University of Quebec at Rimouski, allée des Ursulines 310, 
G5L 3A1Rimouski (Quebec), Canada 

* ewa.gorecka@usz.edu.pl 

The aim of our study was to examine the mating type of Schizostauron trachyderma 

and test the relation between cell size and lipid droplet size among diatoms with similar cell 

dimensions. In order to accomplish that, we have chosen monoclonal cultures of two closely 

related diatom species, namely S. trachyderma and Schizostauron rawaii. To obtain cells of 

the biggest size for a species, we successfully induced sexual reproduction within  

S. trachyderma monoclonal cultures. Using light microscope, the mating type and stages of 

sexual reproduction were described and documented. Additionally, initial cells were isolated 

to start monoclonal cultures of big cells. The lipid droplets of initial and parental cells were 

studied by means of flow cytometry and confocal microscopy after Nile Red staining. The 

results show correlations between cell size, the amount of neutral lipid per cell and the size of 

lipids droplets, suggesting that cells capacity for lipids accumulation is dependent on their 

position in the life cycle. 
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Red and Brown Algae from the Polish Coast of the Southern Baltic Sea 

Marcin Pliński*, Waldemar Surosz, Ilona Złoch 

Division of Marine Biology and Ecology, Institute of Oceanography, University of Gdańsk,  Piłsudskiego 46, 81-
378 Gdynia 

* marcin.plinski@gmail.com 

The flora of the brown and red algae of the Southern Baltic Sea, and in particular of the 

Gulf of Gdańsk, is specific due to its species poverty compared to the flora of other seas, and 

the thallus pauperization. This is obviously the effect of the low salinity of the Baltic water. 

According to the data of Lakowitz (1929), as salinity decreases towards the east-north of the 

Baltic Sea, the number of species of brown and red algae is clearly diminished. It is possible 

that the low diversity of these algae on the Polish coast is also influenced by the nature of the 

bottom, which in this region of the Baltic Sea is almost entirely sandy and therefore mobile, 

which hinders the deposition of algae. Certainly not without significance is the increase in 

pollution of coastal waters recorded for several decades. The small number of species of 

brown and red algae recorded from the Polish coast may also result from the poor recognition 

of this flora as well. In the flora of the red algae and brown algae of the Gulf of Gdańsk, species 

with various degrees of extinction risk have been recorded (Siemińska et al. 2006). Red algae 

species threatened with extinction are: Hildenbrandia rivularis, Ceramium virgatum (=C. 

rubrum), C. circinatum, C. tenuicorne, C. tenuissimum, C. strictum, C. diaphanum, Vertebrata 

fucoides (=Polysiphonia nigrescens and P. violacea), Carradoriella elongata (=Polysiphonia 

elongata), Rhodomela confervoides, and Furcellaria fastigiata (F. lumbricalis) is considered. Of 

the brown algae, Fucus vesiculosus is vulnerable to extinction. All species that fall into the 

category of endangered species are under the species protection legislation in Poland. 
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Checklist of colourless euglenoids of the Czech Republic and some 

morphological and taxonomical notes on colourless euglenoids’ taxa 

Jaroslav Kubín 

Department of Botany, Faculty of Science, University of South Bohemia in České Budějovice, Na Zlaté stoce 1, 
370-05 České Budějovice, Czech Republic 

* jarakubin@gmail.com 

The diversity of colourless euglenoids of the Czech Republic was studied from spring 

2019 to summer 2021 in 408 localities, including ponds, peat-bogs, ditches, forest pools, 

sandpits and similar habitats. The point of interest was benthos, as it’s the major community 

for colourless euglenoids’ occurrence. In the past, 34 taxa were found in the Czech Republic 

by various authors, now, 152 taxa have been newly recorded for the Czech Republic during 

my study. In total, 186 taxa belonging to 29 genera are included in the checklist. Together with 

the checklist of Australian colourless euglenoids (Schroeckh et al. 2003) it’s the most 

comprehensive checklist of this group of organisms ever. Most of the findings from this study 

were supplemented by microphotographs and original drawings. Several new combinations 

based on literature data and current observations were proposed. Especially combinations of 

Peranema DUJARDIN and Peranemopsis LACKEY species with the genus Jenningsia SCHAEFFER were 

necessary for a long time, as well as some Notosolenus STOKES varieties remaining in a genus 

Petalomonas STEIN even though their parental species have been combined long time ago. 

Additional descriptions of species with insufficient diagnoses (Astasia bipartita, Jenningsia 

cuneatum, Rhabdomonas tremula) were also made to support newly proposed combinations. 

A number of found species represent the second or the third global finding (e.g. Astasia 

anguillula, Heteronema proteus, Jenningsia diatomophaga, Menoidium gladius). This study 

was primarily focused on the diversity of colourless euglenoids in the Czech Republic and their 

distribution, the complex ecological study is planned for the future. 
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Oligo-mesotrophic ponds: biodiversity hotspot for cyanobacteria and algae?  

A case study from Czech Republic 

Josef Juráň 1,2*, František Hrubý 1, Jaroslav Kubín 1, Jan Kaštovský 1 

1 Department of Botany, Faculty of Science, University of South Bohemia in České Budějovice, Na Zlaté stoce 1, 
37005 České Budějovice, Czech Republic 

2 Třeboň Experimental Garden and Gene Pool Collections, Institute of Botany of the CAS, Dukelská 135, 37901 
Třeboň, Czech Republic 

* juranj00@prf.jcu.cz 

Aim of this study was floristic study of five ponds with richly developed macrophytic 

communities (South Bohemia region, Novohradské Mountains Natural Park, Czech Republic). 

All of these ponds were built during the 18th century as the water retention basins for the 

wood transport channels. Samples from localities were taken during year 2019 in quarterly 

periods – spring, summer, and autumn. Samples were taken from planktonic and benthic 

communities on transects from the inflow and outflow. At the same time, periphytic 

communities were taken along the perimeter of the shore of the ponds and in the streams 

that flow in and out of the ponds. Basic environmental parameters (conductivity, pH and 

temperature, transparency) at all sampling points were measured and water samples for 

analyses of amount of chlorophyll, total nitrogen and phosphorus were taken. Determination 

of so-called soft algae and diatoms was performed in all samples taken using routine methods 

and taxa abundances were quantified. As a result, 321 diatom taxa in 77 genera were found 

in the determined samples. Among diatoms, species considered as indicators of clean water 

were also present (e.g. Eunotia paratridentula, Skabitschewskia peragalloi, Odontidium 

anceps, Psammothidium rechtense etc.), together with some rare species of diatoms (e.g. 

Encyonema vulgare, Iconella delicatissima, Pinnularia scotica, Stenopterobia curvula, 

Chamaepinnularia hassiaca etc.). Between soft algae practically all groups of cyanobacteria 

and algae were represented in the samples, surprisingly with the exception of rhodophytes, a 

total of 358 taxa were recorded in the samples (92 taxa of Cyanobacteria, 13 taxa of 

Dinophyta, 5 taxa of Cryptophyta, 16 taxa of Xanthophyceae, 15 taxa of Chrysophyceae, 24 

taxa of Euglenophytes, 121 taxa of Chlorophyta and 99 taxa of Streptophyta). As in the case 

of diatoms, rare species have been recorded here (e.g. cyanobacterium Stichosiphon cf. 

tenerum, green algae Protosiphon botrydoides and Oedogonium undulatum or desmids 

Staurastrum artiscon and Spondylosium planum. Comparisons of species richness within 

habitats at individual localities, between localities and statistical evaluation – using 

multivariate statistical analysis based on ordinary methods – of the influence of environmental 

parameters on cyanobacteria and algae communities were analysed. Preliminary results 

showing great species richness will be presented in this contribution. 
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Genomic investigations on microalgae at the University of Szczecin 

Romain Gastineau 1*, Przemysław Dąbek 1, Nikolaï A. Davidovich 1, 2, Olga. I. Davidovich 2,  
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Sidi-Mohammed El-Amine Abi-Ayad 4, Merve Konucu 5, Marta Krzywda 1, Claude Lemieux 6, 
Monique Turmel 6, Chunlian Li 7, Jean-Luc Mouget 8, Duc Hung Nguyen 9, Van Duy Nguyen 9, 
Elif Yılmaz 1, 10, Cüneyt Nadir Solak 10, Małgorzata Bąk 1, Agnieszka Kierzek 1, Dilek Tekdal 11, 

Andrzej Witkowski 1             
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11 Department of Biotechnology, Faculty of Science and Letters, Mersin University, Çiftlikköy, 33110 

Yenişehir/Mersin, Turkey  

* romain.gastineau@usz.edu.pl 

During the recent years, we have developped at the University of Szczecin a hub of 

expertise on the use of next generation sequencing technologies applied to microalgae. 

Mostly focused on diatoms, our researches also include Chlorophyceae and Synurophyceae 

among other. From these organisms, we sequence the complete organellar genomes, with the 

aim of studying their dynamic and for later use in phylogeny. The talk will present the method 

and its advantages when compared to Sanger sequencing. All these concepts will be illustrated 

by recent publications and researches from our group, encompassing studies on the blue 

diatoms from the genus Haslea, monoraphid diatoms, cryptic species of diatoms, diatoms 

from the Sahara as well as various microalgae from the Black Sea, the Eastern Mediterranean 

Sea and some soda lakes from Anatolia. 
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Baltic Pseudanabaena galeata – a cyanobacterium with interesting biological 

activity 

Marta Cegłowska1*, Karolina Szubert2, Marzena Lenart3, Krzysztof Pyrć3, Alicja Kosakowska1, 
Hanna Mazur-Marzec2 

1 Department of Marine Chemistry and Biochemistry, Institute of Oceanology Polish Academy of Sciences, 
Powstańców Warszawy 55, 81-712 Sopot, Poland 

2 Division Marine Biotechnology, Institute of Oceanography, University of Gdańsk,  Piłsudskiego 46,  
81-378 Gdynia, Poland 

3 Małopolska Centre of Biotechnology, Jagiellonian University, Gronostajowa 7A, 30-387 Kraków, Poland 

* mceglowska@iopan.pl 

Pseudanabaena galeata (CCNP1313) was isolated from the coastal waters of the Baltic 

Sea. Taxonomic identification of the cyanobacterium was based on the analyses of 16S-ITS-

23S rDNA, mcyE and RbcLX sequences and characteristic ultrastructural features. Previous 

screening studies revealed cytotoxic activity of extract from CCNP1313 biomass. In the current 

work, attempts to extend the knowledge on the activity of P. galeata has been made. For this 

purpose, the cyanobacterial cellular extract has been fractionated using a chromatographic 

system (HPLC). The content of the fractions has been characterized with an LC-MS/MS and in 

vitro tests of the fractions have been carried out. The MTT assays confirmed the cytotoxic 

effect of compounds produced by this strain. In addition, the activity of the samples against 

SARS CoV-2 has been revealed.  What is interesting some of the CCNP1313 fractions have been 

active against cancer cell lines and SARS-CoV-2. The results of the assays indicate that 

compounds produced by the Baltic cyanobacterium P. galeata CCNP1313 can be an 

interesting starting material for further investigation into the biotechnological potential of the 

strain. 

Funding: H2L project (NCN 2016/21/B/NZ9/02304), CAA project 

(NCN2019/33/B/NZ9/02018) and the Statutory Programme of the Institute of Oceanology 

Polish Academy of Science (grant No. II.3).  
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The antibacterial activity of metabolites produced by the Baltic 

cyanobacterium Anabaena CCNP1406  

Karolina Krystera*, Karolina Szubert, Hanna Mazur-Marzec 

Division Marine Biotechnology, Institute of Oceanography, University of Gdańsk,  Piłsudskiego 46,  
81-378 Gdynia, Poland 

* karolina.krystera1@gmail.com 

In recent years, an increasing interest in secondary metabolites from cyanobacteria has 

been observed. These compounds show a wide spectrum of activities that imply their 

biotechnological potential, mainly as cytotoxic and enzyme inhibiting agents. Antibacterial 

activity has been reported less frequently. The aim of this work was to study the impact of 

metabolites produced by the Baltic Anabaena strain CCNP1406 on Chromobacterium 

violaceum, Enterococcus fecalis, Vibrio cholerae, Escherichia coli (ESBL) and methicillin-

resistant Staphylococcus aureus (MRSA). In the tests, the effects on bacterial growth (all 

strains) and quorum sensing (C. violaceum) were examined. For the purpose of this study, the 

cyanobacterial extract was fractionated and the content of fractions was characterized by LC-

MS/MS method. E. fecalis was sensitive to cyanobacterial metabolites, while in cases of E. coli 

and V. cholerae no effects were observed. Several most hydrophobic fractions of CCNP1406 

were highly effective in inhibition of quorum sensing in C. violaceum. This mechanism allows 

the information flow between microorganisms, and consequently determines population 

density, virulence and biofilm synthesis. Agents controlling quorum sensing are currently of 

interest in pharmacology, providing a different way of fighting the bacterial infections, other 

than growth inhibition. In regard to biotechnological potential of CCNP1406 revealed in this 

study, our further work will be aimed at identification of the bioactive agents produced by this 

strain. 
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Harvesting of wild algal biomass from Lithuanian freshwaters and testing  

for bioproducts within the framework of the project AlgaeService for LIFE 

Judita Koreivienė 1*, Jūratė Karosienė 1, Jūratė Kasperovičienė 1, Loreta Juškaitė-Drazdienė 2, 
Ričardas Skorupskas 3, Vaidotas Valskys 4,5, Zenonas Gulbinas 5, Ričardas Paškauskas 1, 

Eugenija Bakšienė 6, Dmitrij Morudov 1, Antanas Gedvilas 

1 Laboratory Algology and Microbial Ecology, Nature Research Centre, Akademijos 2, 08412 Vilnius, Lithuania 
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3 Department of Geography and Land Management, Faculty of Natural Sciences, Vilnius University,  
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The project “Algae – Economy Based Ecological Service of Aquatic Ecosystems” (LIFE17 

ENV/LT/000407, AlgaeService for LIFE, https://algaeservice.gamtostyrimai.lt/) creates the 

prototypes of harvesters for the collection of excess algal biomass, as the source of 

phosphorus and hazardous cyanotoxins, in aquatic ecosystems as well as focuses on the 

mitigation of nutrients increase and risk of blooms. By applying a circular economy model, the 

harvested waste biomass is redesigned into potentially valuable products for sustainable 

management as well as recycling of environmental resources. Two prototypes which were 

specially designed to harvest excessive biomass of cyanobacteria and macroalgae in different 

size and type of freshwater ecosystems have been constructed. The monitoring system for 

evaluation of algal biomass based on UAV has been developed for small water bodies and 

satellite images have been applied for large water ecosystems. ArcGIS application “Mark a 

blooming water body” (https://arcg.is/0jqvCn) and the interactive map 

(https://arcg.is/1v5faT) of ArcGIS application with the distribution of blooming water bodies 

have been created. Slow-release fertilizers and biogas production from harvested macroalgae 

biomass is under testing. Phycocyanin extraction and purification methodology from wild 

cyanobacteria biomass is under development. 
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Diatom assisted biofabrication of gold-silica and silver-silica nanohybrid-A 

green chemistry approach 

Piya Roychoudhury*, Przemysław Dąbek, Aleksandra Golubeva, Andrzej Witkowski 

Institute of Marine and Environmental Sciences, University of Szczecin, Mickiewicza 16, 70-383 Szczecin, Poland 

* piya.roychoudhury@usz.edu.pl  

Hybrid nanoparticles are of great interest nowadays as they are more stable and 

effective than single metal nanoparticles. Sometimes, noble metal particles are required to be 

immobilized by solid matrices like silica to maintain their catalytic activity and to reduce 

particle’s aggregation and precipitation. For this reason, biogenesis of metal-silica nanohybrid 

with minimal cost and maximal yield are new avenue of nanobiotechnology. In the present 

investigation, diatoms- “Natural silica-nanofactories” have been found as efficient bioreagent 

for biogenesis of gold-silica (Au-SiO2) and silver-silica (Ag-SiO2) nanohybrid. In this study, a 

screening program has been completed in relation to bioconversion of Au-SiO2 and Ag-SiO2 

nanohybrid from auric chloride and silver nitrate solutions respectively, exploiting different 

diatom like Nanofrustulum shiloi (SZCZM1342), Gedaniella flavovirens (SZCZCh1268). 

Gedaniella mutabilis (SZCZCh153), Phaeodactylum tricornutum (NCC340), Halamphora sp. 

(SZCZP1454A), Navicula korzeniowskii (SZCZP1923). The biosynthesized nanoconjugates were 

characterized using Uv-vis spectroscopy, Energy-dispersive X-ray (EDAX) analysis, scanning 

(SEM) and transmission (TEM) electron microscopy. In Uv-vis spectroscopy, Au-SiO2 and Ag-

SiO2 suspension showed the characteristic absorption bands at ~530 nm and ~420 nm 

respectively. Energy-dispersive X-ray (EDAX) analysis confirmed the presence of Au/Ag and 

SiO2 nanoparticles in a composite form. SEM study revealed the deposition of composite 

particles on the siliceous frustules of diatom cells. TEM analysis confirmed the synthesis of 

spherical, triangular, rod, hexagonal, flower shaped metal-silica nanoconjugates with variable 

size ranges. The synthesized Au-SiO2 nanoconjugates also showed a strong affinity in binding 

with DNA without any surface modification. The particle-nucleic acid conjugate can be used 

in medical science in future.It can be concluded that diatoms are potential source for rapid 

biosynthesis of biocompatible metal-silica nanoconjugates due to their high growth rate and 

high metal uptake capacity. This eco-friendly method provides a new dimension for 

production of hybrid nanoparticles in a cost-effective way compared to other physical and 

chemical methods.  

Funding: This research work was funded by the project “Advanced biocomposites for 

tomorrow’s economy BIOG-NET” financed by the Foundation for Polish Science 

(POIR.04.04.00-00-1792/18-00). 
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3 Department of Environmental Physicochemistry, Faculty of Chemistry, Adam Mickiewicz University in Poznań, 
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Global warming and eutrophication are well established as factors promoting the 

development of cyanobacterial blooms. The proliferation and intensification of cyanobacterial 

blooms is a problem that is increasing worldwide. The development of massive amounts of 

cyanobacteria leads to many negative impacts on the water ecosystems e.g. decrease in water 

transparency, increase of pH, the accumulation of high amounts of organic matter, whose 

degradation causes significant depletion of the oxygen concentration in an aquatic 

environment, having lethal effects on other groups e.g. zooplankton, fish and 

macroinvertebrates. Moreover, many cyanobacteria species produce and release toxins into 

the water, making it unsuitable for drinking and recreational use. Blooms cause damage to the 

economy by disrupting the tourism, agriculture, and aquaculture industries. Therefore, the 

immediate action to protection of waters against cyanobacterial blooms is needed. It is well 

known that cyanobacterial growth is regulated by biotic and abiotic factors, and the most 

important macronutrients that cyanobacteria compete for are phosphorus (P) and nitrogen 

(N). One of the aim of the LIFE project AlgaeServiceforLIFE is to clean waters of excess 

phosphorus and nitrogen by harvesting the biomass of cyanobacteria and macroalgae. We 

have analysed the amount of phosphorus, nitrogen and additionally carbon in the dry mass of 

phytoplankton and macroalgae collected in different types of waters (natural lakes, rivers, 

oxbow lake, artificial lake and ponds). We did not find significant differences between amount 

of carbon in phytoplankton mass and macroalgae. However, we found statistically significant 

differences between amount of phosphorus and nitrogen in phytoplankton and macroalgae. 

In the presentation we will demonstrate the possibility of harvesting biomass of cyanobacteria 

and macroalgae. 

Funding: Project AlgaeService for LIFE  No. LIFE17 ENV/LT/000407. 

 

 

  



26 
 

Recruitment of Crustose Coralline Algae on Tiles Material for Monitoring 

Coral Larvae Settlement’s Consolidators at Nature Reserve Pulau Sempu, East 
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Crustose coralline algae (Corallinophycideae) are red algae that produce calcium 

carbonate and are well recognized as foundation species in the epipelagic zone of the marine 

ecosystem. These algae induced settlement juveniles of corals by released chemical cues from 

bacterial communities on the surface of their colonies. Their extracellular calcium carbonate 

also can stabilize reef structure influencing attachment of numerous invertebrates and their 

growth on the seabed. Crustose coralline algae (CCA) have obtained attention because of their 

distribution and health compromise to increasing seawater temperature, ocean acidification, 

and pollutant. As a cryptic species in the ecosystem, the presence of CCA recruit sometimes 

doesn’t attract attention, especially on their capability to occupy the empty space. This study 

aimed at documenting coverage and abundance of CCA recruit in two different recruitment 

tile’s material. The highest CCA percentage of the cover was showed inside surface than others 

surface in all stations. Light intensity and low sedimentation were suggested key factors of 

success of high coverage. Overall, station higher CCA recruits have been shown from Tiga 

Warna locality. Low sedimentation rate and protection from aerial exposure became the main 

reason for it. No significant difference number of CCA recruits between limestone (marble) 

and sandstone has been observed in this study. Successful CCA recruitment in this study can 

give a wide picture that natural recruitment of coral and other reef biodiversity on the 

Southern coast of Java near Malang might be successful because of the abundance of coralline 

algae that support their life history stage. 
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The mixture effects of IM1-12Br ionic liquid and oxytetracycline on selected 

marine and brackish microorganisms 
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The widespread presence of emerging contaminants is a potential factor contributing 

to the deterioration of freshwater and marine ecosystems. Presently, regulatory risk and 

hazard assessments are mainly based on the evaluation of the effects of individual chemicals. 

Yet, ecosystems are exposed to multi-component micropollutant mixtures. The interactions 

between those pollutants and their continuous presence in the aquatic environment can 

cause an increase in the overall threat to living organisms and result in unforeseen negative 

effects. Pharmaceutical residues, including antibiotics, are commonly detected in all types of 

waters. Ionic liquids (ILs) are a class of organic salts that have gained lots of attention over 

recent years due to their potential applications in industrial areas. However, due to their 

unique physicochemical properties and resistance to biodegradation, they are considered 

possible water micropollutants. The presentation aims to give a general overview of the 

challenges and potential risks associated with the presence of xenobiotic mixtures in the 

aquatic environment. It presents the investigation results of the chronic exposition of 

microorganisms present in brackish coastal waters and open Baltic Sea basin including green 

algae Chlorella vulgaris, cyanobacteria Microcystis aeruginosa, and diatom Phaeodactylum 

tricornutum to antibiotic oxytetracycline (OTC) and imidazolium-based ionic liquid 1-dodecyl-

3-methylImidazolium bromide (IM1-12Br). Standard measurements (e.g. optical density) were 

combined with photosynthetic parameters measurements. The variations in chlorophyll a 

fluorescence kinetics defined as O, J, I, and P steps of redox states of photosystems PSI and 

PSII directly related to electron transfer efficiency were quantified. The information on the 

photosynthetic activity of the target microorganisms improves the understanding of the 

modes of action of ILs. Moreover, the report for the first time provides information on the 

mixture effects of ionic liquids and other organic micropollutants. It is particularly important 

in terms of modeling phytoplankton community structure and function under the adverse 

influence of xenobiotics. 
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The "Herbarium Pomeranicum" Project - digitization of the Szczecin Diatom 

Collection  

Ewa Górecka, Marta Krzywda, Małgorzata Bąk* 
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The aim of the "Herbarium Pomeranicum" Project is to digitize and make available on-

line the collections of Pomeranian herbaria, i.e. the University of Gdańsk, the Pomeranian 

University and the University of Szczecin, with the Szczecin Diatomological Collection 

established by prof. Andrzej Witkowski. It is planned to make information available to all 

potential interested parties, including public entities dealing with environmental resource 

management and scientists conducting comparative, taxonomic, genetic or biogeographic 

research on the basis of collections. Digitization allows to avoid troublesome borrowing of 

specimens, without fear of destroying often valuable and unique collections. As part of the 

Project, almost 50,000 diatom samples (about 48,000 permanent slides) are being digitized, 

as well as live specimens from the Szczecin Diatom Culture Collection (about 2,000 strains).  

The Diatomological Collection contains diatoms from all continents and many unique 

environments, such as the Galapagos Archipelago, Komodo or Madagascar. The collection 

includes type slides on the basis of which many diatom species new to science have been 

described, but also a number of samples that are still waiting to be identified, and contain 

numerous species potentially new to science. Diatom digitization is financed as part of the 

project „Herbarium Pomeranicum, an integrated virtual herbarium - digitalization and access 

to herbarium collections, owned by academic institutions in Pomerania, through their 

assembly and digital availability, co-financed by the European Regional Development Fund 

under the Operational Program Digital Poland 2014-2020 ”. 
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Thromboembolic disease is a worldwide clinical problem. Despite the availability of 

many anticoagulation drugs, there is a need to further search for new active anticoagulant 

compounds characterized by the minimal risk of side effects. Such an opportunity is provided 

by cyanobacteria producing a wide spectrum of biologically active metabolites.  Known for 

their ability to produce toxic substances, these microorganisms can also produce compounds 

regulating key enzymes of metabolic pathways, including those involved in blood coagulation. 

The aim of this study was a preliminary assessment of the anticoagulant activity of extracts 

and fractions obtained from the Baltic cyanobacteria cultures deposited in the Culture 

Collection of Northern Poland (CCNP). This study was preceded by optimization of thrombin 

and complex FVIIa/sTF inhibition assays. Fifty strains of cyanobacteria from the orders 

Chroococcales, Oscillatoriales and Nostocales and cyanotoxin standards (nodularin, 

microcystins, cylindrospermopsin, anatoxin-a and ß-N-methylamino-L-alanine) were used for 

screening assays. Based on biochemical tests, six active strains of cyanobacteria of the genus 

Nostoc (CCNP 1420, 1421, 1438, 1442, 1445, 1447) were selected for fractionation process. 

Additionally, the study confirmed the anticoagulant activity of compounds (spumigins and 

aeruginosins) contained in the fractions obtained from cyanobacteria Nodularia spumigena. 

No anticoagulant activity was observed for the cyanotoxin standards. The strong inhibition of 

thrombin and FVIIa/sTF complex by compounds isolated from the Baltic cyanobacteria Nostoc 

spp. and Nodularia spumigena predisposes them for further structure-activity relationship 

studies and blood clotting tests.  
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Macroalgae can directly restrict the growth of various phytoplankton species by 

releasing allelopathic compounds, therefore considerable attention should be paid to the 

allelopathic potential of these organisms against harmful and bloom-forming cyanobacteria. 

The main aim of this study was to demonstrate for the first time the allelopathic activity of 

Ulva intestinalis on the growth, the fluorescence parameters: the maximum PSII quantum 

efficiency (Fv/Fm) and the effective quantum yield of PSII photochemistry (ΦPSII), the 

chlorophyll a (Chl a) and carotenoids (Car) content, and the microcystin-LR (MC-LR) and 

phenols content of three bloom-forming cyanobacteria Aphanizomenon sp., Nodularia 

spumigena, and Nostoc sp. We found both negative and positive allelopathic effects of U. 

intestinalis on tested cyanobacteria. The study clearly showed that the addition of the filtrate 

of U. intestinalis significantly inhibited growth, decreased pigments content, and Fv/Fm and 

ΦPSII values of N. spumigena and Nostoc sp., and stimulated Aphanizomenon sp. The addition 

of different concentrations of aqueous extract also stimulated the cyanobacterial growth. It 

was also shown that the addition of extract obtained from U. intestinalis caused a significant 

decrease in the MC-LR content in Nostoc sp. cells. Moreover, it was increased the phenols 

content in N. spumigena cells. On the other hand, the cell-specific phenols content for 

Aphanizomenon sp. decreased due to the addition of the filtrate. In this work, we 

demonstrated that the allelopathic effect of U. intestinalis depends on the target species' 

identity as well as the type of allelopathic method used. The study of the allelopathic Baltic 

macroalgae may help to identify their possible role as a significant biological factor influencing 

harmful cyanobacterial blooms in brackish ecosystems. 
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The aim of this study was to analyze the phytoplankton community of Lubaskie Lake 

(western Poland, 52.85, 16.54), with the focus on cyanobacteria. Data obtained in this study 

will be further used to compare if and how the community changes after macrophyte 

management, planned for the following years.  The lake covers an area of 41.5 hectares and 

its mean and maximum depth is 5.0 and 11.4 m, respectively. It is surrounded by forests and 

arable land. Due to deterioration of water quality, the lake has been treated with low doses 

of iron sulphate in 2012, and since that year wind-driven aerator operates in the deepest part 

of the lake. Stocking of pike has also been performed. The study was done in 2019 and 2020. 

Main factors shaping phytoplankton community were analyzed along with the phytoplankton 

abundance and biomass. The most abundant cyanobacterial taxa were an oscillatoriacean of 

the genus Planktothrix and Aphanizomenon klebahnii. Cyanobacteria did not form a very high 

biomass, with the yearly maximum of 7.9 mg L-1 in 2019 and 5.4 mg L-1 in 2020, recorded in 

both years in October. In 2019, the blue-green populations grew in very low biomass until 

June, then, starting from July, they were gradually increasing. In 2020, cyanobacterial biomass 

was still very low in August, and peaked only in October. The biomass formed by eukaryotic 

algae was also not very high, with the maximum value of 7.2 in July 2020. No clear domination 

of one taxonomic group was noted - two or several groups of eukaryots co-dominated. The 

October peaks of phytoplankton biomass (formed mainly by cyanobacteria) occurred in the 

period of the highest concentration of ortophosphates and ammonium nitrogen.  
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Temporary water bodies, especially vernal pools, are the most sensitive aquatic 

environments to climate change yet the least studied. Their functioning largely depends on 

their phytoplankton community structure. This study aimed to determine how temperature 

and photoperiod length (by simulating inundation in different parts of the year under different 

climate scenarios) affect the succession and structure of phytoplankton communities soon 

after inundation. For the experiment, we collected sediments from a dry vernal pool and 

incubated them in water at three temperature (4°C, 16°C and 25°C) and four photoperiod (0 

h, 8 h, 16 h and 24 h) regimes in controlled laboratory conditions, tracing phytoplankton 

changes at one week intervals (working on 180 samples in total). Five experimental treatments 

corresponded to the five climate scenarios: (two present/recent and three future), according 

to prediction models for central Europe: (1) a cold, snowy winter where ponds fill with water 

from transient snowmelt in February, and then, the surface freezes (treatment: 4°C, 

photoperiod 0 h); (2) a mild, wet winter where pools inundate in February (treatment: 4°C, 

photoperiod 8 h); (3) a short, snowy or rainy winter followed by a sudden increase in 

temperature (treatment: 16°C, photoperiod 8 h); (4) a dry winter and mild, rainy end of the 

spring (16°C, 16 h); and (5) a dry winter with a hot spring/summer with heavy showers (25ºC, 

16 h). The remaining treatments resulted from full factorial design needed for testing the 

influence of interactions between the variables.  Photoperiod was the most important factor 

affecting phytoplankton species richness, total abundance and the abundance of taxonomic 

groups in the course of succession. A long photoperiod (16 h) and a moderate temperature 

(16°C) in vernal pool microcosms (late spring inundation) were the most favourable conditions 

for phytoplankton growth (especially for chlorophytes and cryptophytes) and species richness. 

With short photoperiods (inundation in winter) and low temperatures, the communities 

transformed towards diatoms and euglenoids. A high temperature (25°C) favoured a decline 

in phytoplankton species diversity. Our study shows that climate change will result in seasonal 

shifts in species abundance and in potential strong changes in the biodiversity and food webs 

of aquatic ecosystems in the future. 
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The quality of lakes, like other water types, is assessed mainly by the organisms 

inhabiting the ecosystem, including phytoplankton in terms of their biomass or abundance, 

taxonomic composition of communities, and sometimes other parameters. In lakes, 

phytoplankton is the main primary producer, which means that its diversity and biomass have 

a significant impact on the structure and function of the ecosystem. The aim of the study was 

to assess the ecological status of Lake Strzeszyńskie on the basis of phytoplankton structure 

and to calculate the Phytoplankton Multimetric for Polish Lakes (PMPL) index. Lake 

Strzeszyńskie is situated in Pojezierze Poznańskie, within administrative borders of the city of 

Poznań. In 2011 the reclamation of the lake began, which consists of phosphorus precipitation 

with coagulants using a mobile areator and, since 2013, also the aeration of the bottom waters 

using a stationary pulverising aerator with a phosphorus inactivation system in the bottom 

zone. Water samples for phytoplankton studies were taken from March to December 2019. 

Basic environmental parameters were measured in the field, while chlorophyll-a and total 

suspended solids (seston) were determined in the laboratory. Microscopic analyses of 

phytoplankton were performed using an inverted microscope (Olympus CKX-41) and 

cylindrical chambers using the Utermöhl sedimentation technique. During the study period 

Lake Strzeszyńskie showed generally weakly alkaline reaction of water, relatively high 

electrolytic conductivity, periodically high oxygen saturation of water, Secchi disk visibility 

ranging from 2.10 m to 5.95 m, and mean chlorophyll-a and seston concentrations of 3.0 μg/l 

and 1.6 mg/l, respectively. In the phytoplankton, representatives of 8 taxonomic groups were 

determined. Green algae and diatoms were characterized by the highest number of taxa, 42 

and 26 respectively. Phytoplankton abundance varied between 1.4 thousand cells/ml 

(December) and 63 thousand cells/ml (August). A distinct seasonality was also observed in 

phytoplankton biomass. In March, April and September diatoms dominated in the biomass, in 

the period from June to August - green algae, whereas in May, October and November 

cryptophytes were most important, and in December dinophytes. The assessment of the 

studied lake based on the PMPL indicated that its status in 2019 was very good. These results 

provide a continuation as well as a basis for further research on the ecological status of Lake 

Strzeszyńskie. 
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The research was conducted from April to October 2019 in two navigable canals - the 

Notecki Canal and the Bydgoszcz Canal, and in the section of the Brda River located in the city 

of Bydgoszcz.  The investigated system of artificial canals connects the catchments of the 

largest Polish rivers - the Vistula and the Oder. The main aim of the research was to assess the 

structure of phytoplankton, its species composition, and its abundance against the 

background of some environmental variables. Water temperature, conductivity, oxygen 

concentration, transparency, salinity, TDS (total dissolved solids), and ORP (redox potential) 

were measured in situ, while orthophosphates, nitrates, and chlorophyll-a were analyzed in 

the laboratory. Phytoplankton was counted by the Utermöhl method in an inverted 

microscope. The species composition was determined in a light microscope, identification of 

diatoms was carried out after their previous cleaning. The highest mean values of chlorophyll-

a concentration were found in the Noteć Canal - nearly 16 µg/L, while the lowest values were 

found in Brda - slightly over 5 µg/L. Phytoplankton abundance varied spatially and temporally. 

The highest abundance was recorded in the Bydgoszcz Canal, where 69,390 thous. ind./L were 

recorded in May, they were mainly the filamentous cyanobacteria Pseudanabaena limnetica 

and P. catenata. In the Noteć Canal, the maximum abundance - 48,547 thous. ind/L was 

recorded in April, with P. limnetica and Nitzschia acicularis dominating. The plankton of the 

Brda River was different, the spring maximum was recorded in April, with an abundance of 

10,780 thous. ind./L and the domination of centric diatoms. Since June, a sharp decline in 

numbers has been recorded in each watercourse. Its cause was the shading caused by the 

intensive development of floating plants. The minimum concentration of phytoplankton was 

found in October, with values from 250 thous. ind./L in Brda to 1,414 thous. ind./L in the 

Bydgoszcz Canal. All sites were dominated by cryptophytes, mainly Plagioselmis 

nannoplanctica. 
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In 2019, phytoplankton and phytobenthos of the Bydgoszcz Canal and the Brda River 

were studied. The studied Bydgoszcz Canal connects through the catchment area of the Odra 

and Vistula rivers, and therefore it can be an important vector for the movement of alien 

species. In the studied watercourses, the presence of Gomphoneis transsilvanica (Pantocsek) 

Krammer and Achnanthes inflata (Kützing) Grunow, previously unlisted in Polish phycoflora, 

was found. The species Gomphoneis transsilvanica is regarded as endemic diatom, known only 

from certain places (Mediterranean climate zone, southern Europe, i.e. an area characterized 

by much higher average annual temperatures). Despite the idea of diatom endemism is firmly 

established, some problems still need to be resolved (endemic to a point? areas? countries?). 

The highest abundance of G. transsilvanica was found in the spring (April) when the water 

temperature was the lowest and did not exceed 10°C in any of the examined sites. So, it is still 

not clear what factors affect the migration/dispersal of G. transsilvanica. The low numbers of 

both species do not indicate their intense invasion so far. Due to the huge size of G. 

transsilvanica, and A. inflata it is difficult to overlook them (like Didymosphenia geminata). 

But the vectors affecting their distribution are probably humans more than anything other 

factors. 
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In recent years several taxonomical revisions have been made to rhodophytes, especially within the 

species-rich genus Batrachospermum. Several previously established sections have been raised to genus level, 

using DNA sequence data together with morphological evidence; some new genera and delineate species were 

also proposed. Besides these nomenclature changes, during the most comprehensive research studies on 

freshwater red algae in Europe (with reference to data from other continents) some new European species were 

reported from Poland and Finland. The section Setacea with Batachospermum atrum is currently regarded as 

Torularia gen. nov (=Atrophycus), and the species Torularia atra comb. nov. This species, categorized as rare in 

Poland and near-threatened in Finland, was first reported in Poland from one location in the north-west and 

from seven locations in Finland, from the south to north-west. The section Virescentia is now the genus 

Virescentia stat. nov., with six recognized species, including the more common European species: V. helminthosa 

and V. vogesiaca both reported from Finland. In Poland, V. helminthosa was recently found in a single location 

in the south-west. The sections Hybrida and Contorta, based on morphology, were combined to form Kumanoa 

gen. nov.  including some species known from Europe: K. globospora and K. virgatodecaisneana, both found in 

Finland. For the section Helminthoidea, based on very well-supported morphology and DNA sequence data, a 

new diverse genus Sheathia gen. nov. was established; and previously assigned separate species were re-

classified. Among ten well-recognized species of the genus, one, S. involuta, was reported from Europe for the 

first time, known only from five localities in north-east Poland. A revision was completed for section Turfosa 

raising it to generic rank, Paludicola gen. nov. with seven new species. From the taxa of the section Turfosa 

previously known in Europe, Batrachospermum turfosum and B. keratophytum, are now named Paludicola 

turfosa and P. keratophyta, both widespread in Europe. Moreover, DNA sequence data showed one new species 

for Europe - Paludicola groenbladii, at present confirmed only from three locations: one in north-east Poland and 

two from central Finland. The most recent study of the genus Sheathia distinguished four new species, among 

them, S. plantuloides sp. nov. It is known from numerous locations in Poland and has a similar red colour and cell 

dimensions as Audouinella hermannii. S. plantuloides was confirmed from several locations in Poland, Finland 

and Ireland. However, to the date this species is only known from the sporophyte stage and no gametophyte 

specimens have been collected. Since all morphological characteristics to compare species of Sheathia are 

derived from gametophyte, this species can only be distinguished based on DNA sequence data.  
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Cyanobacteria are prolific source of metabolites with a high variety of structures and 

biological activities. Some of the metabolites, such as nostocyclopeptides (Ncps), are 

exclusively produced by cyanobacteria of the genus Nostoc. Ncps are a small class of bioactive 

nonribosomal peptides, including cyclic and linear analogues. In the case of one Ncp, antitoxic 

activity by blocking the transport of microcystin-LR and nodularin into hepatocytes, was 

documented. N. edaphicum CCNP1411 strain produces ten variants of these compounds. In 

the current work, six Ncps were isolated and in vitro activity of the compounds against human 

20S proteasome was tested. For cyclic forms an inhibitory effect was not observed, but for 

two peptide aldehydes, Ncp-A2-L and Ncp-E2-L, the activity was revealed. The 20S 

proteasome is a proteolytic complex that regulates basic cellular processes in eukaryotic 

organisms. Dysfunction of the complex leads to many pathological disorders including cancer. 

Ncps, as novel inhibitors of 20S proteasome, can be considered as tools in studies focused on 

the regulation of cellular processes. 
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Roztocze is situated in the eastern part of Poland between the physiographic regions 

Lublin Upland and Sandomierz Valley. Roztocze rises above the neighboring regions and is 

separated from them by tectonic blocks, its width ranges from 14 to 28 km, length in the Polish 

part is almost 100 km. Maximum heights go up from 290 m asl in the western part, 330-385 

m asl in the middle, to 390 m asl in the Polish part Roztocze. The bedrock in the study area is 

formed of by carbonate rocks. The characteristic features of this region include the presence 

of springs. The sources of the Mite drain the rocks of the Upper Cretaceous, such as marls, 

opokas, gezas and Miocene limestones. Research shows that there are about 350 springs, with 

capacities from less than 1 l/s to over 300 l/s. In the total runoff of waters from Roztocze (4-5 

l/s·km2), the spring outflow exceeds 30%. In 2018-2019, an ecological status and water quality 

of 22 springs were determined, based on phytobenthos and physico-chemical and 

hydromorphological quality elements. The ecological condition of the springs was determined 

taking into account the relative abundance of diatom species according to the Polish 

Multimetric Diatom Index for rivers. Three springs have achieved a high status (Szczebrzeszyn, 

Nowiny Horynieckie and Kunki), seven - good and 12 only moderate ones. The majority of 

diatoms were eurytopic and the most abundant species are indicators of a meso-

polysaprobous or ß-mesosaprobous status. Amongst the most abundant diatoms (amounting 

to at least 50% in at least one sample) were: Achnanthidium minutissimum, Denticula tenuis, 

Nitzschia fonticola and Staurosira venter. On the other hand, such rarely reported diatoms as 

Achnanthidium lineare, Mayamaea lacunolaciniata, Psammothidium grischunum, P. 

lauenburgianum (Nowiny Horynieckie), and Nitzschia pura (Hutki) were observed, too. 

Amongst Cyanobacteria Chamaesiphon amethystinus, Chroococcus distans, Phormidium 

breve, P. tergestinum, dominated the studied springs. 
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Microalgae have a diverse and interesting set of uses, such as dietary supplements, 

lipids, biopolymers, pigments, biofertilizers, and biofuels, with high commercial value and 

industrial application. In this study we concentrated on P. tricornutum, a marine diatom, which 

has been widely studied due to its potential for fucoxanthin production. Fucoxanthin is a 

carotenoid that can be used as a dietary supplement for its high antioxidant, antinflammatory, 

antitumor and antiobesity qualitites. Fucoxanthin is one of the main pigments and a major 

component in the Fucoxanthin-Chlorophyll Protein (FCP) complex of P. triconrutum. Various 

approaches have been applied to increase its content in cells. In our study we applied random 

as well as directed mutagenesis.  Random mutagenesis was carried out using ethyl 

methanesulfonate (EMS) and UV radiation to generate mutants with an enhanced production 

of fucoxanthine. Directed mutagenesis was performed by the Crispr/Cas9 modification system 

to knock-out genes involved in chlorophyll c biosynthesis. We expect that cells can 

compensate for the loss of chlorophyll c with the overproduction of fucoxanthin. Another 

approach was the overproduction of the genes involved in fucoxanthin biosynthesis. We 

selected five genes (zeta-carotene desaturase, phytoene synthase, phytoene desaturase 1, 

phytoene desaturase 2, and bacterial-like phytoene desaturase / zeta-carotene desaturase) in 

the early stage of fucoxanthin biosynthesis. Four genes were transfected simultaneously using 

a biolistic delivery system, and the transformants were screened on agar plates with 

antibiotics. We expect that expression of these genes under the fcpA promotor will lead to 

enhanced production of fucoxanthin. The next step is to screen the generated mutants for the 

enhanced content of fucoxanthin.  

Funding: This work was supported by International mobility of researchers of the Institute of 

Microbiology of the CAS, v.v.i. No 2" registration number CZ.02.2.69/0.0/0.0/18_053/0017705 

and the Technology Agency of the Czech Republic programme National Centres of 

Competence: Support programme for applied research, experimental development and 

innovation (project ID TN01000048). 
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The purpose of this study was to analyze forms of mercury accumulated by diatom 

taphocoenoses. Mercury is strong neurotoxin which can irreversible damages the human 

nervous system. This metal can contribute to the occurrence of the Parkinson or Alzheimers 

desasis. In the decades the large inflow of mercury in the environment has human activity. 

That why it is important to study accumulation of mercury through the base of the food web. 

Research material for diatoms and mercury analysis were taken from the Puck Lagoon by Van 

Veen Grab sampler. The research material consists of 95 surface sediments collected in August 

2019. Samples with diatoms flora were subject to diatomological and mercury analysis. The 

diatoms analysis were prepared according to standard Batterbee procedure (1986). The 

counting method of Schrader & Gersonde (1978) were used. To estimate the concentration of 

diatoms valves in the research material Bodén (1991) method were used. The mercury 

analysis were performed by thermodesorption method using the DMA-80 analyzer (Saniewska 

& Bełdowska 2017, Bełdowska et al. 2018). The relationship of five forms of mercury (Hglab1a, 

Hglab1b, Hglab2, HgS, Hgrez) with the concentration of  diatoms vales was investigated. A total of 

157 species belonging to 51 genera were identified. The all area were characterized by the 

high frequency of the species preferring higher edaphic requirements (Amphora pediculus, 

Cyclotella choctawhatcheeana, Planothidium delicatulum).The performed analyzes showed a 

relationship between the concentration of diatom valves and the concentrations of the total 

mercury (Hgtot), mercury related to halides (Hglab1a) and with organic matter (Hglab1b). Higher 

concentrations of Hgtot (99,92 ng g-1) and the most toxic mercury associated with organic 

matter Hglab1b (93,6 ng g-1) are associated with the vicinity of the Kuźnica Deep.  Larger 

amounts of diatoms valves have also been deposited in this area (up to 12,7 x 106 valves/g). 

In the entire area covered by the study, the concentration of diatoms valves was 0,5 - 12,7 x 

106 (valves/g). Accumulated mercury by the diatoms flora undergoes biomagnification. What 

is important, the accumulated forms of mercury by diatoms are bioavailable labile forms. This 

form can be easily transferred to higher levels of the food web and, as a consequence, entered 

by the human body.  
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Chara canescens (Charophyceae) is known as a brackish species with worldwide 

distribution, that in Europe inhabits mainly the sea coasts areas. In inland its occurrence is 

limited to saline aquatic habitats. In Slovakia, Ch. canescens has recently been recorded in only 

one locality, in Sivá Brada located in Spiš region, on a shallow marshy meadow supplied with 

mineral water. Individuals were hidden among Ch. vulgaris, which formed huge carpets among 

the common reed (Phragmites australis) growing on the travertine area. Notes on the 

morphological characteristics of the studied charophyte will lead to a discussion of similarities 

with other taxa, and the listing of specific conditions of the biotop will allow us to understand 

the causes of settlement of this species in north-eastern Slovakia. This and other information 

about Ch. canescens will be part of our contribution via chat. 
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In recent decades algal blooms, and cyanobacterial blooms in particular, have become 

increasingly common in aquatic ecosystems worldwide. This rapid increase in the population 

of cyanobacteria is a major global problem, and the one that is primarily connected to climate 

change and eutrophication of water bodies. Due to toxin production, cyanobacteria pose a 

serious threat to public health. More importantly, cyanobacterial blooms can lead to 

ecological degradation of aquatic ecosystems. The presence, activity, and toxicity of these 

microorganisms cause the disappearance of other microbial groups and disturb the 

functioning of water bodies. Bacteria play a key role in the transformation and mineralization 

of organic matter. Changes in the functional structure of reducers affect the ecological balance 

of entire ecosystems, reducing their natural and recreational values. Detailed phycological and 

microbiological studies was carried out in 2019. The research was conducted in five lakes 

located in northern Poland. My study was aimed at assessing the impact of cyanobacterial 

blooms and physicochemical and biological parameters in freshwater ecosystems on the 

abundance of heterotrophic planktonic bacteria. The total number of heterotrophic bacteria 

were determined by culture method. A fluorescent staining technique employing the DAPI 

fluorochrome was used to determine the abundance of bacteria. The results indicate that the 

highest temperature in the lakes was recorded in August, which resulted in increased 

cyanobacterial blooms at that time. The most abundance of bacterioplankton was observed 

in Lake Ostrowąs. The bloom of cyanobacteria for this lake was small, but it was maintained 

throughout the research period. The most bacterial culture was observed in the littoral of 

Ostrowąs Lake, and the least in the pelagic Lakes Ostrowąs. Bacteria play an important role in 

the processes taking place in water reservoirs and have a large impact on water quality, 

therefore the microbiological state of lakes requires further monitoring. 
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The subject of the present study were mid-forest lakes located in the vicinity of the city 

of Olsztyn. A mid-forest, drainless lake of an area of 2,02ha, which was surrounded by a 

narrow belt of peat bogs. The pH of water was 5.2, and water electrical conductivity was 22 

µS (Lake 1; the compartment No 57d). A mid-forest, drainless lake of an area of 2.7 ha, which 

was surrounded by large-area peat bogs. The pH of water was 5.2, and water electrical 

conductivity was 19 µS (Lake 2; the compartment No 336d). A small, mid-forest, drainless lake 

of an area of 0.41 ha, which was surrounded by a complex of raised bogs and transitional 

moors. The pH of water was 5.59, and water electrical conductivity was 13 µS (Lake 3;  

the compartment No 145f). Samples were collected in the late summer at different habitats 

of each lake. Phycoflora of the lakes studied was taxonomically diversified, but the share of 

Desmidiales taxonomic group was the highest in all three examined lakes. Desmids that were 

detected belonged to the Actinotaenium, Closterium, Cosmaruim, Desmidium, Euastrum, 

Genicularia, Gonatozygon, Micrasterias, Netrium, Staurastrum, Tetmemorus and Xantidium 

genera. The share of other taxonomic groups was much lower, but it significantly influenced 

the richness of the lakes' phycoflora. In all three lakes, the dominant species belonged to 

Desmidiales. Subdominants were also desmids, and taxa representing  Cyanophyceae, 

Bacillariophyceae and Dinophyceae. Species from other taxonomic groups were not numerous 

or occurred sporadically. In Lake 1, most important taxa were Desmidiales: Staurodesmus 

glaber, which was the most abundant, and others, like Desmidium grevillei, Closterium 

baillyanum, Closterium didymotocum, Micrasterias thomasiana var. notata i Micrasterias 

truncata, as well as  Tabellaria flocculosa, the species that represented Bacillariophyceae. In 

Lake 2, most important taxa were Desmidiales: Staurodesmus cuspidatus, which was the most 

abundant, and others, like Bambusina brebissonii, Desmidium grevillei, Tetmemorus 

granulatus, as well as the species from  the Coenochloris genus, that represented 

Chlorophyceae, and species from the Aphanothece and Merismopedia genera, that 

represented Cyanophyceae. In Lake 3, most important taxa were Desmidiales: Netrium 

digitus, which was the most abundant, and others, like Tetmemorus brebissonii, Gonatozygon 

kinachani, Xantidium armatum and Staurastrum brachiatum, as well as Gymnodinium fuscum, 

the species that represented Dinophyceae. The majority of detected taxa that were typical of 

pit bogs and dystrophic lakes, in which water acidity is the main factor that determines 

phycoflora species composition and taxonomic structure. 
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Summer cyanobacterial blooms are a natural phenomenon in the Baltic Sea, where 

they occur every year. Mass development is observed in the case of two species: Nodularia 

spumigena and Aphanizomenon flosaquae. Species of the genera Dolichospermum and 

Anabaena are common but rarely dominate phytoplankton. Many physicochemical and 

biological factors (e.g., temperature, salinity, and availability of biogenic salts) influence the 

intensity and duration of these blooms. Presented data refers to samples collected in June and 

August 2020, from 23 and 20 stations, respectively, located close to each other in the inner 

part of Buy of Puck (southern Baltic Sea). Temperature and salinity were measured at each 

station using a RBRconcerto sensor. Surface water samples were taken for phytoplankton 

studies and preserved with Lugol's solution. The abundance and biomass of the filamentous 

cyanobacteria were determined using an inverted microscope, according to the HELCOM 

guidelines. Surface blooms of cyanobacteria were observed during sampling in June and 

August. Microscopic analysis of the samples showed that different species dominated the 

phytoplankton depending on where the samples were collected. In June A. flosaquae 

dominated in the waters of the Puck Lagoon. At 19 stations, it constituted from 53 to 96% of 

the total biomass of the studied cyanobacteria. On the other hand, at three stations, N. 

spumigena dominated, comprising from 48 to 69% of the biomass. Genera Limnoraphis was 

abundant at three stations, constituting 16-31% of the biomass. Species of the genus 

Dolichospermum and Anabaena were present at each station. Still, their share in biomass only 

at one of the stations reached 14 and 9% of the studied cyanobacteria biomass, respectively. 

In August Limnoraphis sp. dominated at eight stations (57-99% of the total biomass of 

filamentous cyanobacteria). At four stations species of the genus Dolichospermum dominated 

(40-61% of biomass). N. spumigena dominated at three stations (45-67% of biomass), while 

Aphanizomenon co-existed at all stations, but it did not dominate. At this time, Anabaena 

species were not found at any of the stations. This is the first report of a massive  Limnoraphis 

surface bloom in the waters of the Baltic Sea. So far, these cyanobacteria blooms have been 

reported sporadically only in tropical waters (Africa and Brazil). 
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Intensive studies on submarine groundwater discharge (SGD) have been undertaken in 

the Bay of Puck for several years. This process is one of the least understood hydrological 

processes; therefore its influence on the functioning of organisms in the drainage areas is not 

fully understood. The study aimed to investigate whether drainage can affect the transport 

and development of the dinoflagellate Alexandrium ostenfeldii in the Bay of Puck. The cell 

cycle of A. ostenfeldii consists of several phases, including vegetative cells, which can form 

bioluminescent blooms under favourable conditions, and resting cysts. Drainage study was 

undertaken at 31 stations in the outer part and 23 stations in the inner part of the Bay, during 

cruises by the research vessel Oceanograf, between 2018 and 2020. At stations where atypical 

water salinity and temperature were detected, water samples were taken for quantitative 

analysis of A. ostenfeldii. A total of 172 water temperature and salinity profiles were recorded, 

and 129 phytoplankton samples were analyzed.  The results revealed, that in samples taken 

from the depths where salinity changes occurred, cysts of the dinoflagellates were frequently 

present. On the other hand, vegetative cells of A. ostenfeldii were frequently observed in the 

water layers above the exudates and their number increased near the water surface. This 

suggests that drainage may have an important influence on the development of this species 

by carrying cysts to a layer with higher temperatures, where they can further develop into 

vegetative cells. No mass bloom of dinoflagellates was recorded during the study. 
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The Antarctic Specially Protected Area No. 128 (ASPA 128) located on the western 

shore of Admiralty Bay was established to protect the mosaic of valuable natural habitats, 

covered by diverse tundra vegetation. Together with numerous breeding and nesting places 

of local fauna this protected zone is a representative part of the Maritime Antarctic 

ecosystem. Despite harsh climate, diatoms (Bacillariophyta) find favorable conditions in 

various habitats (e.g. in lakes, streams, on mosses and on soils), sometimes creating unique 

assemblages. Antarctic terrestrial ecosystems are extremely nutrient-poor, however the 

presence of marine birds, especially penguin colonies, contributes to intensive soil 

fertilization. Significant amount of guano deposits affect soil properties and, as a 

consequence, influence the development of vegetation around penguin colonies. The aim of 

the research was to determine the possible influence of two breeding penguin colonies - 

gentoo penguin (Pygoscelis papua) and chinstrap penguin (Pygoscelis antarcticus) on the soil 

diatom assemblages. The obtained results showed a significant impact of penguins activity on 

the diversity and abundance of diatoms. On the area of penguin rookeries, with the greatest 

impact of guano diatom assemblages are dominated by only several species, with high 

abundance. With increasing distance from a penguin colony, the species domination 

significantly decreased, and the diatom assemblages became more diverse. Differences in the 

composition of diatom assemblages between two investigated colonies were also observed. 
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The World Health Organization (WHO), under the International Health Regulations (IHR 

2005), declared the of COVID-19 to be a public health emergency of international concern. 

Global processes such as climate change, frequent and distant travel, and population growth 

have greatly increased the risk of spreading viral infections, causing the current pandemic to 

spread around the world, affecting global health and economic prosperity worldwide.  What 

could have been done better to prepare for and reduce the risk of this disease? Has medicine 

not developed adequate procedures and therapies for the possibility of a viral outbreak, a 

possibility that scientists have been reporting for many years? Unfortunately, the number of 

effective and available drugs to prevent and treat viral infections is limited. Therefore, efforts 

to develop new antiviral drugs or vaccines have been intensified in recent years. In this work, 

the structure and activity of the most promising antiviral cyanobacterial products are 

presented. Antiviral cyanometabolites are mainly active against human immunodeficiency 

virus (HIV) and other enveloped viruses such as herpes simplex virus (HSV), Ebola and 

influenza virus. Known cyanobacterial antiviral compounds include the lectins cyanovirin-N 

(CV-N), scynovirin (SVN), microvirin (MVN), Microcystisviridis lectin (MVL), and Oscillatoria 

agardhii agglutinin (OAA). Cyanobacterial polysaccharides (calcium spirulan (CA-SP)), peptides 

(microginin) and other metabolites also have the potential to be used as antiviral drugs. In 

addition, many extracts from cyanobacteria have been shown to have antiviral activity, but 

the active agents have not been identified. In our work, we investigated the activity of 60 

cyanobacterial extracts from the CCNP1411 collection. The antiviral activity was confirmed for 

strains: Spirulina sp. CCNP1310, Phormidium sp. CCNP1317 and Pseudanabaena galeata 

CCNP1313. This fact provides a good basis for further studies on the therapeutic potential of 

these microorganisms. 
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We perform a paleolimnological analysis of four coastal lakes of Burin Peninsula 

(Newfoundland, Canada) differing in their physicochemical characteristics to investigate the 

impact of extreme marine inundations (storm surges and tsunamis) on an ecosystem of these 

lakes differing in their physicochemical characteristics. The up to 45-cm long sediment cores 

collected from the investigated lakes were 137Cs and 210Pb dated and analysed for sand 

content. Our preliminary analysis of subfossil diatoms was conducted for the single sediment 

core for which we found a clear sedimentological record of the historical extreme marine 

inundations. Our results show that the contribution of marine and freshwater species of 

subfossil diatoms varies with depth. Among marine taxa, Amphora coffeiformis, Ctenophora 

pulchella, Fragilaria flamelica, Gomphonemopsis obscura, Mastogloia smithii, Navicula 

arenaria, Pinnularia elegans and others were observed, whereas freshwater taxa were 

represented by Amphora ovalis, Cocconeis placentula, Diatoma tenuis, Encyonopsis 

microcephala, Fragilaria radians, Staurosirella martyi, and others. One of the dominant 

marine species, Navicula hanseatica was chosen to determine the contribution of the 

halophilic species. In each microscopic slide, the number of N.hanseatica individuals was 

counted in 30 optical vision parts of each microscopic slide. We found that the contribution of 

N. hansatica varies substantially with the sediment core depth. According to our age-depth 

model, the most pronounced increase in the contribution of this marine diatom species at 6-

8 cm depth corresponds with the 1982 storm surge. The noticeable decrease of N. hanseatica 

afterward can suggest a rapid lake recovery from the impact of this event. 

Funding: The study is supported by the National Science Centre grant No. 

2020/37/B/ST10/02614. 
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The heavily polluted, shallow Raczyńskie Lake has been restored with several pro-

ecological methods (phosphorus inactivation with doses of iron sulphate, magnesium chloride 

and Phoslock®, the removal of planktivorous fish and the introduction of predatory species).  

Physicochemical and biological parameters were tested in two time periods: before 

restoration and through restoration procedures. Phytoplankton abundance was determined 

according to Utermöhl’s procedure. To relate the data set to the environmental parameters a 

canonical variates analysis was performed using CANOCO data analyses package. The most 

abundant taxa before restoration were: Aphanizomenon gracile Lemmermann, Cuspidothrix 

issatschenkoi (Usachev) P.Rajaniemi, Komárek, R.Willame, P. Hrouzek, K.Kastovská, 

L.Hoffmann & K.Sivonen, Cylindrospermopsis raciborski (Wołoszyńska), Planktolyngbya 

limnetica (Lemmermann) Komarkova-Legnerova et Cronberg, Planktothrix agardhii (Gom.) 

Anagnostidis & Komarek and Pseudanabaena limnetica (Lemmermann) Komárek. As a result 

of restoration activities, the composition of phytoplankton has been changed. The abundance 

of chrysophytes and bacillariophytes increased while the abundance of cyanobacteria 

decreased. The most numerous were Chrysochromulina parva Lackey, centric diatoms such as 

Stephanodiscus sp. and Aulacoseira granulata (Ehrenberg) Simonsen. An increase in water 

transparency and a decrease in the concentration of chlorophyll-a and concentrations of 

nutrients were also noted. In the second year an increase in the abundance of Chlorophyceae 

was observed. The most important taxa were: Desmodesmus communis (E.Hegewald) 

E.Hegewald, Oocystis lacustris Chodat, O. marssonii Lemmermann, Monoraphidium minutum 

(Nägeli) Komárková-Legnerová, Scenedesmus regularis Svirenko, Phacotus lenticularis 

(Ehrenberg) Diesing and Tetraedron minimum (A.Braun) Hansgirg. 
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Extensive development of green algae Cladophora glomerata mats in freshwaters are 

associated with high nutrient inputs mainly from the agriculture or wastewater treatment 

plants. The presence of macroalgal mats reduce biodiversity, habitat heterogeneity, constitute 

a serious environmental and recreation problems. On the other hand, C. glomerata biomass 

is rich in nutrients, organic compounds, biostimulants of plant growth. Therefore, the 

excessive waste biomass can be applied as a potential alternative to mainstream synthetic 

fertilisers or can be useful for other application (pharmaceutical, nutritional, cosmetic 

industry, etc.) due to various biologically active compounds (carbohydrates, fatty acids, 

phenolic compounds, pigments, etc.). The aim of study was to determine whether C. 

glomerata biomass is suitable as organic fertiliser and to evaluate effect of biomass solid form 

on growth of barley at different growth stages (tillering and inflorescence 

emergence/heading). Macroalgal biomass from the river Nevėžis prepared in various ways 

(fresh, dried, decomposed, combined with inorganic fertilisers) was used for the field 

experiment and incorporated into the soil at 4 m2 plots at the concentration 60 t/ha (160 kg 

N/ha). Inorganic fertilisers, manure pellets, control (without fertilisers) were tested also. C. 

glomerata biomass was rich in macro- and micronutrients and revealed as a valuable raw 

material for morphometric (plant height, biomass, etc.) and biochemical (photosynthetic 

pigment content, polyphenols, antioxidant activity, oxidative stress, etc.) parameters of 

barley. 
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The well-known biodiversity refers to the variety and variability of species which are 

living on the Earth, and taxonomy provides the “key to life”. Recently, the climate changes 

including global warming, unusual phenomena of heat waves, droughts, violent storms, and 

human activities, have threatened the biodiversity in many freshwater ecosystems. Current 

studies focused on the changes in the phytoplankton diversity depending on the ecological 

and trophic status of lakes in Poland. The assumption was that the lake ecological and trophic 

conditions can significantly affect the phytoplankton diversity. Therefore, the common 

diversity indices, i.e. Species Richness (SR), Shannon Index (SI) and Evenness (E), were tested 

across diverse lakes. The results confirmed the increasing trend in SR along with the increase 

of trophic level from mesotrophic to eutrophic. The significantly lower SR values were usually 

recorded in hypereutrophic lakes. Lower values of SR were often noted in lakes with at least 

good ecological status whereas higher species richness in lakes with poor ecological status. An 

increasing tendency with worsening the water quality was not so obvious concerning Shannon 

Index and Evenness. Additionally, the changes in phytoplankton diversity indices can be 

resulted from the other factors, for example the degree of water heating, water exchange 

time, competition or allelopathy. The conditions with warmer waters, faster water exchange 

and frequent lack of winter ice covers can favour a site-specific species within diatoms, 

euglenoids or chlorophytes as dominants. A strong interspecies competition or an allelopathic 

effect of e.g. Chara species can significantly limit the abundance and diversity of planktonic 

organisms which is helpful in stabilizing a better water quality. Therefore, it is recommended 

that each unusual phenomenon or site-specific aquatic ecosystem should be analysed 

separately. 
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Combined genotype-phenotype diversity analysis of endolithic microorganisms by 

pyrosequencing and microscopy was carried out across the intertidal and supratidal ranges of 

the Adriatic limestone coast. The use of scanning electron microscopy imagery of resin casts 

showed that euendolith penetration remained shallow in the uppermost zones and was 

progressively deeper in the lower ranges where the water supply was more frequent. 

Microbial genotypes and phenotypes along the coastal profile showed large differences in 

dominance of taxa, but less in their diversity. The linkage between morphotypes observed 

along the profile and sequences was achieved by sequencing single cells/filaments, which 

were morphologically identified prior to their amplification. Molecular signatures of 

Hormathonema spp., Hyella caespitosa, Scytonema endolithicum, Solentia paulocellulare and 

Kyrtuthrix dalmatica were found on the profile and their specific placement was confirmed by 

morphological observations. The sequences corresponding to the cyanobacterial genus 

Hormathonema exhibited the highest abundances among all detected sequences, which is 

consistent with the microscopic observations in other parts of the world. The results of our 

investigation underline the importance of a combined approach in comparing the molecular 

data with microscopic observations in all phases of the study.  
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Cyanobacterial anabaenopeptins and microcystins  are commonly produced  

oligopeptides by the bloom-forming genera such as Microcystis, Dolichospermum 

Planktothrix, Aphanizomenon, Woronichinia, Nodularia and others  in freshwater and marine  

ecosystems. Their biological activity in vitro is of increasing interest, however,  in vivo effects 

on aquatic  invertebrate organisms still need elucidation. First time, the influence of  the cyclic 

hexapeptide anabaenopeptin-B (AN-B) and two variants of toxic microcystins of different 

hydrophobicity (MC-LR and MC-LF) on the physiological parameters of Daphnia magna has 

been determined and compared. Using an isobole methodology,  the short- term (up to 48 h) 

interactive effects of MC-LR and AN-B mixture were also evaluated. Daphnids' responses to all 

the three oligopeptides were concentration- and time- dependent. MC-LF appeared to be the 

most potent inhibitor of heart  rate, thoracic limb activity, post- abdominal claw activity  and 

oxygen consumption of Daphnia. AN-B was more toxic than MC-LR toward oxygen 

consumption of animals; it inhibited  the movements of limbs and post-abdominal claw 

similarly to MC-LR, but did not inhibit heart rate. The strongest  toxic effects on physiological 

activities of Daphnia were found in animals exposed to the binary mixture of AN-B with MC-

LR at the sum concentration equal to the concentration of the single compounds. The 48-h IC 

50 values, for the heart rate, thoracic limb activity, oxygen consumption and post-abdominal 

claw activity, evaluated under the experimental condition used ,were as follows: 6.2 ± 0.16; 

0.5 ± 0.027; 0.19 ± 0.002 and 0.3 ± 0.002 µg/ml. The isobolic approach revealed synergistic 

interactive effects of the cyanopeptides on all the physiological parameters studied  with the 

combination index < 1. The obtained  results explain why cyanobacterial extracts  containing 

several different oligopeptides cause stronger disturbances in aquatic organisms than the 

pure, individual ones present even in higher concentrations.    

Funding: The presented research was financially supported by the National Science Center, 

Poland, grant no 2019/35/B/NZ9/03249. 
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Photoacclimation to constant and changing light conditions was studied in the benthic 

diatom Nitzschia cf. aurariae isolated from the littoral zone of the Baltic Sea. The diatom was 

grown under a wide range of irradiances with the photoperiod of 16 h of light and 8 h of 

darkness. Three levels of a constant light were applied, i.e., 30, 115, and 350 μmol photons m–

2 s–1. When grown under changing light conditions the diatom was exposed to two irradiance 

ranges, i.e., the lower-range of variable light, i.e., 15-150 μmol photons m–2 s–1, and the higher-

range of variable light, i.e., 30-350 μmol photons m–2 s–1. The cellular content of 

photosynthetic (chlorophyll a and fucoxanthin), as well as photoprotective pigments 

(diadinoxanthin and diatoxanthin), was regulated by the total daily light doses. The de-

epoxidation state of the xanthophyll cycle reached higher values in cultures maintained under 

variable light regimes. The photosynthesis-irradiance curves variations indicated that N. cf. 

aurariae acclimated mainly changing the number of photosynthetic units (PSU). At constant 

high light conditions, the diatom accumulated more photoprotective pigments, however, the 

activity of the xanthophyll cycle was quite restricted. Under variable light regimes wide 

changes in the de-epoxidation state permitted the efficient photoprotection, depending on 

the irradiances applied. Photoprotection appeared to represent an interplay between long-

term photoacclimation and rapid adjustment to ambient light conditions within the 

constraints set by the former. The stable growth of the diatom across the applied light 

intensities demonstrated that it can survive periods of potentially stressful light conditions. 

Acclimation mechanisms found in the studied diatom turned out to be consistent with those 

which are present in microalgae from habitats characterized by high irradiance and rapidly 

changing light conditions.  
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The use of algal biomass/bioproducts in different branches of industry is constantly 

developing. In this field, microalgae from the Dunaliella genus, which are characterized by an 

unusual cell structure (lack of a rigid cell wall), fast growth rate, low nutrient requirements, 

and a wide range of tolerance (e.g., pH, salinity, light intensity, and temperature) are in the 

spotlight. In closed and open systems, D. salina and D. tertiolecta are the most intensively 

studied species in terms of large-area cultures. Under induced stress conditions (usually high 

salinity and light), in cells of these unicellular organisms, there is a strongly enhanced synthesis 

of, e.g., glycerol, carotenoids, fatty acids, and sterols, followed by an accumulation of these 

valuable compounds not only for humans. Such a phenomenon represents some part of the 

antioxidant defence mechanisms of these microalgae. The growth rate of Dunaliella cells 

depends on nutrient uptake/metabolism and the yield of photosynthesis, both influenced by 

the channelling of various nucleotides. Mitochondrial oxidative phosphorylation and 

nucleotide transphosphorylation are essential for the proper functioning of aerobic 

organisms, including autotrophs. Nucleoside diphosphate kinase (NDPK) is a critical enzyme 

regulating available pools of various nucleotides in the cell (in the cytosol and organelles). The 

expression of NDPK, together with some subunits of the OXPHOS apparatus (e.g., FOF1 ATP 

synthase), can be significantly increased under salt stress in terrestrial plants and D. salina. 

Therefore, the general metabolism of nucleotides should be more carefully studied as it is 

closely and positively correlated with the economically significant bioproduct accumulation in 

certain microalgae.  

Funding: This work was supported by a grant from the National Science Centre, Poland 

(2015/19/D/NZ3/00087, Principal Investigator: dr hab. Andrzej M. Woyda-Ploszczyca, 

awoy@amu.edu.pl). 
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The aim of this report is to present the distribution of phytoplankton abundance and 

biomass as well as the quantitative relations between pico- and larger cells in the lake water 

column. The study was conducted in Lake Strzeszyńskie (area 35 ha, max. depth 17.8 m) 

located in Wielkopolska Lakeland in mid-western Poland. The lake is eutrophic and has a clear 

thermal stratification during the summer period. Samples for the analysis of phytoplankton 

were collected in August 2019 within the pelagic zone of northern part of the lake. In the water 

column to a depth of 10 m, they were collected every 2 m while deeper every 1 m (10 sampling 

levels). Some environmental parameters (water temperature, dissolved oxygen, pH among 

others) were studied in the field. The samples for picoplankton (0.2-2.0 µm) were preserved 

with buffered formaldehyde and for larger than 2 µm (nano- and micro-) with Lugol’s solution. 

The organisms were analysed by means of an epifluorescense microscope after their 

concentration on black filters (0.2 µm pore size) and with an inverted microscope after 

sedimentation in cylindrical chambers of 14 ml in volume. The biovolume of each species was 

calculated on the basis of cell shape, size estimated with the image analysis system, and 

number. In the water column phytoplankton biomass varied from 0.05 mg/l to 4.59 mg/l. The 

highest biomass was recorded in upper hypolimnion at depth of 10 m, mainly due to the 

filamentous cyanobacteria. In epi- and metalimnion biomass was dominated by chlorophytes, 

haptophytes and/or cryptophytes. The highest abundance and biomass of picocyanobacteria 

was observed at depth of 8 m while the proportion of picoplanktonic cells was on average for 

78% of total phytoplankton abundance and 6.3% of total phytoplankton biomass. This the case 

of research which supports the statement that all size groups of phytoplankton should be 

analyzed  in the lake water column. 

 

 

 

 

 



58 
 

What may come out of a scientific meeting? - CyanoMetDB 

Karolina Szubert*, Hanna Mazur-Marzec 

Division Marine Biotechnology, Institute of Oceanography, University of Gdańsk,  Piłsudskiego 46,  
81-378 Gdynia, Poland 

* karolina.szubert@phdstud.ug.edu.pl 

For many participants, scientific conferences (and other meetings) are primarily an 

opportunity to meet the obligation to report the results of their work. However, no less 

important, if not the most important of their functions is to create a platform for the exchange 

of ideas, and integration of communities dealing with similar issues. An example of a 

successful project initiated during a scientific conference is the creation of a cyanobacterial 

metabolite database - CyanoMetDB. Cyanobacteria are a group of microorganisms that began 

to gain popularity among a wider group of scientists at the time when it turned out that in 

addition to the long-known toxins, they can produce a range of compounds that can be used 

in biotechnology, medicine, and industry. The multitude of potential applications attracted 

the interest of research teams around the world and led to the intensification of searches, 

thus leading to the discovery of hundreds of new structures. During the 11th International 

Conference on Toxic Cyanobacteria (Kraków, 2019), representatives of these teams met and 

formulated the need for a coherent database of cyanometabolites. The collaboration thus 

initiated between teams from Switzerland, Italy, Canada, Brazil, Finland, and Poland resulted 

in the CyanoMetDB, a database presenting comprehensive data on 2090 compounds 

described to date. Initially published in bioRxive and later incorporated into The Natural 

Products Atlas, it is continuously updated and integrated with other libraries such as 

PubChem, Norman and MetFrag, among others. A description of the database itself is included 

in an article published in Water Research. 
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It is estimated that the genus Synechococcus is responsible for about 17% of net 

primary production in the Global Ocean. Blooms of these organisms are observed in tropical, 

subtropical, and even temperate zones, and they have been recorded recently even beyond 

the polar circle. The long-term scenarios forecast a growing expansion of Synechococcus sp. 

and its area of dominance. This is, among others, due to their high physiological plasticity in 

relation to changing environmental conditions. Three phenotypes of the genus Synechococcus 

sp. (Type 1, Type 2, and Type 3a) were tested in controlled laboratory conditions in order to 

identify their response to various irradiance (10, 55, 100, and 145 µmol photons m-2 s-1) and 

temperature (15, 22.5, and 30ºC) conditions. The highest total pigment content per cell was 

recorded at 10 µmol photons m-2 s-1 at all temperature variants with the clear dominance of 

phycobilins among all the pigments. In almost every variant the highest growth rate was 

recorded for the Type 1. The lowest growth rates were observed, in general, for the Type 3a. 

However, it was recognized to be less temperature sensitive in comparison to the other two 

types and rather light-driven with the highest plasticity and adaptation potential. The highest 

amounts of carotenoids were produced by Type 2 which also showed signs of the cell stress 

even around 55 µmol photons m-2 s-1 at 15ºC and 22.5ºC. This may imply that the Type 2 is the 

most susceptible to higher irradiances. Picocyanobacteria Synechococcus sp. require less light 

intensity to achieve the maximum rate of photosynthesis than larger algae. They also tolerate 

a wide range of temperatures which combined together make them gain a powerful 

competitive advantage. Our results will provide key information for the ecohydrodynamical 

model development. Thus, this work would be an important link in forecasting future changes 

in the occurrence of these organisms in the context of global warming. 
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Macroalgae due to a large number of organic and mineral compounds play an 

important role agriculture where they are used as biofertilizer and soil stabilizers. Their 

extracts possess the ability to enhance seed germination and are employed as biostimulants 

of plant growth. The aim of study was to assess the effect of green algae Cladophora 

glomerata extract on seeds germination of different plants and compare efficiency of 

germination. Seeds of spring wheat, spring barley, basil, cucumber, tomatoes and peas were 

tested. The seeds were soaked in 5 different concentrations of macroalgal aqueous extract 

obtained from dry biomass from the river Nevėžis (100%, 50%, 25%, 5%, 0% when 100 % is 

equal 10 g biomass/100ml water). Cucumber and peas started to emerge after 1 day, other 

after 2 days in the tested treatments. The lowest concentrations of C. glomerata extract (5 

and 25%) promoted germination for all tested plants, meanwhile highest concentrations (50 

and 100%) reduced germination level. Percentage of seed germination (GP), germination 

index (GI), mean germination time (MGT), seedling vigor index (SVI), germination energy (GE) 

were determined.  C. glomerata extract affected the morphological characteristics of tested 

plants (root length of shoot and root system, fresh and dry weight) also.  
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Cyanobacterial blooms have been a known phenomenon for centuries. However, 

climate changes and human pressures are increasing their intensity and duration, especially 

in northern latitudes. Many cyanobacterial species are capable of producing toxins and other 

chemical compounds. Although toxins pose a threat to animals and humans, they are very 

valuable products that can be used, for example, in medicine. One of the most common 

cyanobacterial genera causing blooms all over the world is Microcystis. During July of 2019, 

we conducted a short-term investigation of cyanobacterial blooms and toxicity in Podgórki 

Tynieckie, a small, shallow, eutrophic oxbow lake located in southern Poland. Cyanobacterial 

biomass, cyanotoxins and nutrient concentration of the bloom decay event were measured in 

a 12-hour cycle (noon, midnight) for 7 consecutive days. During the studied period the average 

values of total N and total P were 3.40 mg/L and 0.07 mg/L, respectively, whilst the average 

chlorophyll a during 2019 was 31.96 µg/L. Dominant groups were green algae (Desmodesmus 

and Scenedesmus species), cyanobacteria (Microcystis aeruginosa, M. ichthyoblabe, M. 

wesenbergii) and dinoflagellates (Ceratium hirundinella). Cyanobacterial biomass varied from 

19.07 mg/L (first day) to 4.57 mg/L (last day), but total microcystin concentration ranged from 

19.32 µg/L to 7.75 µg/L, respectively. The decrease in cyanobacterial biomass was associated 

with the decrease in cyanotoxins. We found the highest levels of microcystins for MC-RR 

congeners. In general, the concentration of cyanotoxins (MC-RR, MC-LR and MC-YR) in 

biomass was higher during daylight than at night. We demonstrate changes in cyanobacterial 

biomass, cyanotoxins and nutrients in water in 12-hour intervals during a week of 

cyanobacterial bloom decay. 

Funding: Institute of Nature Conservation, Polish Academy of Sciences, Kraków, Poland and 

Institute of Botany of Nature Research Centre, Vilnius, Lithuania (since 2015). Project 

AlgaeService for LIFE  No. LIFE17 ENV/LT/000407. Statutory funds of Institute of Nature 

Conservation, Polish Academy of Sciences, Cracow, Poland. Institutional fund for scientific-

research projects of the Department of Biology, Josip Juraj Strossmayer University of Osijek, 

Croatia (Project No. OZB-ZP 3105-14). 
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Atmospheric research often focuses on particles of the anthropogenic origin, however, 

components from natural sources also play a significant role in the atmosphere. Among them, 

bioaerosols including bacteria, viruses, fungi, and their fragments, as well as cyanobacteria 

and microalgae are commonly present. This work covers only microalgae and cyanobacteria 

as they are the least studied organisms in aerobiology. The presence of these organisms in the 

atmospheric air has been documented by many researchers worldwide. Airborne microalgae 

and cyanobacteria participate in clouds formation, influence on the hydrological cycle and 

Earth's climate, but also impact human health. However, there is little research on removal 

these organisms from the air with rain. The purpose of this study is to determine whether 

cyanobacteria and microalgae present in the atmospheric air are effectively washed out with 

rain. This study presents an innovative investigation of the washout efficiency of airborne 

cyanobacteria and microalgae in the Gulf of Gdańsk (southern Baltic Sea). The number of 

cyanobacteria and microalgae cells in the rainwater samples ranged from 100 cells L–1 to 342.2 

× 103 cells L–1. Several harmful taxa such as Chlorococcum sp., Oocystis sp., Anabaena sp., 

Leptolyngbya sp., Nodularia sp., Pseudanabaena sp., Synechococcus sp., Synechocystis sp., 

and Gymnodinium sp. were observed in our study. The highest number of airborne microalgae 

and cyanobacteria cells corresponded to the highest concentration of phytoplankton in 

seawater. The number of microalgae and cyanobacteria cells decreased by up to 87% after a 

rainfall event relative to that before the rainfall event. The findings of this study are helpful 

for further research on airborne microorganisms which is especially significant in tourist 

coastal areas. 
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Nitzschia Hassall is a widely distributed diatom genus with a large number of species, 

several of them ecologically important. First described based on material originating from Van 

Lake, a soda lake in Turkey, Nitzschia incognita is a brackish-water species inhabiting European 

coasts, including the Mediterranean Sea, and the inland waters with high electrolyte content. 

In this study, two strains of Nitzschia cf. incognita have been isolated from the Baltic Sea and 

Lake Van, successfully grown, and analyzed with light (LM) and scanning electron (SEM) 

microscopy. Molecular barcoding was used to compare both strains. The complete plastid and 

mitochondrial genomes of the strain from Van Lake have been successfully sequenced.   
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The aim of the study was to describe the diversity of periphytic cyanobacteria and algae 

assemblages inhabiting the microbial mats in streams and lakes in the vicinity of Arctowski 

Polish Antarctic Station (King George Island, Antarctica). The studies were carried out in the 

Antarctic summer 2019 at twenty sites in total under the grant of NCN no. 

2017/25/B/NZ8/01915. Generally, the periphytic assemblages consisted of cyanobacteria, 

diatoms and chlorophytes. Their total biomass ranged from 0.22 to 3.81 mg cm-2 in stream 

mats at the mean water temperature of 3.3°C, pH 7.09, electrolytic conductivity of 268 µS cm-

1, and nutrient concentrations at TN 2.25 mg dm-3, N-NH4 0.24 mg dm-3, TP 0.60 mg dm-3 and 

P-PO4 0.19 mg dm-3. While the lower biomass from 0.15 to 1.25 mg cm-2 was found in lake 

mats at the higher mean water temperature of 4.6°C, pH 7.66 but lower electrolytic 

conductivity (210 µS cm-1), and nutrient content (TN 1.86 mg dm-3, N-NH4 0.15 mg dm-3, TP 

0.12 mg dm-3 and P-PO4 0.04 mg dm-3). The dominance structure differed markedly between 

the studied sites. Cyanobacteria (max. 99.5%) or diatoms (max. 79.6%) or chlorophytes (max. 

70.4%) dominated in different stream mats. These taxonomic groups were primarily 

represented by Planktothix agardhii (cyanobacteria), Achnanthes lanceolata, Pinnularia 

borealis and P. divergens (diatoms), and Prasiola crispa and Keratoccoccus mucicola 

(chlorophytes). Moreover, diatoms (max. 93.4%) with Fragilaria capucina or chlorophytes 

with Keratoccoccus mucicola (max. 65.6%) or cyanobacteria (max. 56.6%) with Planktothix 

agardhii were dominants in lake mats. The results indicated the significantly diversified 

periphytic assemblages not only between the mats of lakes and streams, but also within the 

streams from different locations. The structure of periphytic assemblages was determined by 

the type of substrate and the physicochemical parameters of the water.  
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The Puck Lagoon is considered a well-recognised region of the southern Baltic Sea. 

Research in this area has been conducted since the beginning of the 20th century. However, 

after drastic changes in the Lagoon's ecosystem in the 1980s, the intensity of research, 

especially on phytobenthos, decreased significantly. Encouraged by new observations 

indicating the regeneration of plant communities, a preliminary study was carried out in 2020 

to identify the diversity and map the seabed habitats of the Puck Lagoon. Fieldworks were 

carried out in August 2020 at 33 stations in accordance with the methodology used in State 

Environmental Monitoring (Państwowy Monitoring Środowiska). At each station, 4 samples 

were collected using diving techniques with the DAK instrument and 1 sample for qualitative 

analyses. At the same time, photographic documentation was made. Apart from the collection 

of samples for qualitative and quantitative analyses of macrophytobenthos, the basic 

properties of water and sediments were also measured. In the study, 28 taxa of various 

taxonomical levels were identified. The most of taxa represented green algae (13) and seed 

plants (8). The highest frequency showed Myriophyllum spicatum L., Ruppia maritima L., 

Stuckenia sp. (L.) Börner and Vertebrata fucoides (Hudson) Kuntze. Brown and red algae, e.g. 

Coccotylus brodiei (Turner) Kützing and Furcellaria fastigiata (Turner) J.V. Lamouroux, were 

observed least frequently but these were the first observations in 40 years. Other very 

important for macrophytobenthos communities according to historical works taxon, i.e. Fucus 

vesiculosus L., was not observed. The average dry biomass of macrophytobentos at the single 

station was estimated as high as 116 g d.w. m-2. The highest macrophytobenthos biomass was 

measured at the station near Rzucewo, and the lowest at stations deeper than 4 m. The 

highest values of dry biomass reached representatives of Stuckenia sp. (even 245 g d.w.  m-2) 

and Chara spp. L. (up to 150 g d.w.  m-2). The depth below which no macrophytobenthos was 

observed was approximately 4.5 m. The results of our study confirm the observed trend of 

regeneration of macrophytobenthic communities since the beginning of the 21st century. The 

brown algae of the genera Pilayella (L.) Kjellman and Ectocarpus (Dillwyn) Lyngbye, which have 

had an enormous impact on the functioning of the entire ecosystem of the Puck Lagoon since 

the 1970s, have almost completely disappeared. Furthermore, the ecological status of waters 

estimated on the basis of the SM1 index, which uses macroalgae and angiosperms, was 

classified as good or moderate at most stations, and very good at 2 stations. 

 


