The microbiological component of water is an important factor in determining its quality and
purity and should therefore be tested regularly. Proper testing and monitoring can prevent the spread
of disease and ensure safe drinking water for humans.

Increasing health literacy is crucial for a healthy society therefore education in the field of
microbiology is an essential part of the educational standards of the present time. Currently in Slovakia,
the time allocation for topics related to the “world of microbes” is limited to a few teaching hours at
lower and upper secondary education. From this point of view, it is necessary to gradually introduce
activities aimed at the development of knowledge and skills in the field of microbiology so that students
have more opportunities to develop key competencies that are closely related to this topic. There is
opportunity for teacher”screativity to implement the microbiology in the context of other topics taught
in the Biology subject. Of course, the preparation of teachers and the analysis of standards is time-
consuming, so it seems necessary to make available methodological materials that would be easy to
implement in practice.
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Cyanobacteria, widespread microorganisms capable of carrying out oxygenic photosynthesis, have
played a crucial role in the evolution of life on Earth, being among the oldest living beings. As primary
producers in various habitats, their photoxygenic capability is vital for the development and survival of
other life forms, even in extreme environmental conditions [4]. To adapt to biotic and abiotic stress,
cyanobacteria have evolved diverse features, resulting in different taxa with varying morphologies and
biochemical and physiological capabilities. Many species can fix atmospheric nitrogen, while certain
strains can produce bioactive compounds, including potent toxins known as cyanotoxins. These
characteristics give cyanobacteria both positive and negative impacts on the environment and human
activities [2].

The present study aims to investigate the potential utilization of cyanobacteria as a sustainable
biofertilizer in agriculture. Through the characterization of selected cyanobacteria and the evaluation of
their biological activity, as well as the examination of their impacts on plant growth and development,
we aim to demonstrate their ability to enhance soil nutrients and improve soil structure. Moreover, the
application of cyanobacteria as biofertilizers has the potential to decrease dependence on chemical
fertilizers, thereby promoting a more sustainable agricultural approach. This study provides valuable
insights into the prospects of cyanobacteria as an alternative source of fertilizers, thereby unlocking
new potentialfor research in the field of biofertilizers [5].

Within the studied region, heightened concentrations of heavy metals have been observed,
resulting from either atmospheric migration or deposition from nearby mountain ranges. The primary
risk elements identified include chromium (Cr), nickel (Ni), mercury (Hg), and arsenic (As). Intensive
agricultural practices in the monitored area have caused a localized increase in the concentrations of
specific risk elements beyond their reference values, indicating slight elevations. The elevated
concentrations encompass cadmium (Cd) and nickel (Ni), likely attributed to phosphate fertilization, as
well as copper (Cu) and zinc (Zn) [2]. These findings underscore the significance of exploring alternative
fertilization approaches, such as the utilization of cyanobacteria, which not only offer the potential for
sustainable nutrient enrichment but also help mitigate the risks associated with heavy metal
accumulation in agricultural soils. By reducing reliance on chemical fertilizers, the application of
cyanobacteria as biofertilizers presents a promising source for advancing sustainable agricultural
practices. This study emphasizes the necessity for further research in the realm of biofertilizers, aiming
to optimize their application techniques and maximize their positive impact on soil quality and crop
production [1].
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Water pollution has become a global problem, being determined most of the time by human
activities. In Romania, almost half of the water bodies have a poor quality. Wastewater Treatment is
carried out in several stages to reduce or remove pollutant loads. This treatment has an important role
in the water purification and, in this study, the ecophysiological bacteria (aerobic heterotrophic
bacteria, ammonifying, nitrifying and denitrifying bacteria) present in the water that goes through the
purification process at the Aiud Wastewater Treatment Plant and the physico-chemical parameters
were analyzed.

The degree of water pollution, following the calculation of the bacterial water quality indicator,
indicates that the water is relatively good (BWQI=1.55-1.66) and is effectively purified and can be
discharged without any risk into the Mures River.
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Mikpob6ioTy NpnpoAHNX BOAONMULL, GOPMYHOTb aBTOXTOHHI Ta a/l/IOXTOHHI FPynn MiKpOOPraHi3MmiB.
ABTOXTOHHa MiKpOb6ioTa — CyKynHiCTb MiKpOOPraHi3MmiB, L0 MOCTINHO MeLUKatoTb N PO3MHOXYIOTLCA Y
BOAi. YacTKoBO LA rpyna MOMOBHIOETLCA MIKPOOPraHisaMamu nprbepexHoi 30HW: FPYHTY, Myay Ta
MOBITPS. ABTOXTOHHI MIKPOOPraHiaMy 4YUCTUX BOAOWMULL MNpeAcTaBneHi canpoditaMm rpyHTY
Azotobacter, Nitrobacter, Pseudomonas fluorescens, Micrococcus, Micrococcus roseus Ta iH.
ANNOXTOHHaA MiKpobioTa NpescTaBaeHa MiKpopraHiamMamu, Lo noTpanasatoTb 330BHI 3 PI3HUX Axepen
3abpysHeHHs. Jxepenom anfioXTOHHUX MiKPOOPraHi3mis € BUAINEHHS NIl0Aei, TBapWH, rocnoAapcbKo-
no6yToBi, NMPOMUCIOBI CTiYHI BOoAW. Cepes anNIOXTOHHMX MOXYTb 3yCTpiv4aTMCb W MaToreHHi Ans
NOANHN MiKpoopraHismu. Mikpo6ioTa pivoK 3anexuTb Bif CTyrneHs iX 6ioaoriyHoi 3abpygHeHocTi Ta
AKOCTI OYNCTKU CTIYHUX BOA. [nHamika MIiKpOBHUX yrpynoBaHb € 4yTAMBOK 6ioiHANKATOPHOK
CNCTEMOIO, L0 BiJOOpaXae He TiNbKW CTaH, ane i ¢YyHKUIOHYBaHHA MIKPOBHMX yrpynoBaHb, Ta Y
3HaYHI Mipi, eKOCUCTEMN B LiiSIOMY.

3 MeTor MnpoBeAeHHS OUiHKM MIKpOo6ioTM BOAM Ha MOHITOPUHIOBUX AingHkax p. Yx (1-
CTopoxHunUs, 2- bo3gow (Mo6am3y kaHanisauinHoro ctoky), 3- bosgow (500 m Big cToky), 4- Kam'aHuLA)
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