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The research profile integrates various fields of environmental sciences in terms of:  
 
(1) development of scientific basis and methods for system solutions in water management from the 

molecular scale to the basin scale, to achieve good ecological status of waters (Water Law, EC 
Water Framework Directive and other EU Directives) 

(2) application of microbiology and molecular research in ecological biotechnologies 
(ecohydrological), which application is aimed at limiting the degradation of the environment, by 
shaping the biological structure with increased ecological potential and reproducing evolutionally 
shaped processes 

(all photos ERCE PAS) 



Photo: NASA's Earth Observatory 

Eutrophication of inland waters and the Baltic Sea is one 
of the most serious ecological problems of the Baltic Sea Region 

Sources of phosphorus (P) and nitrogen (N) inflow to the Baltic Sea 

(SYKE, 2011, HELCOM, 2013) 

Required load reduction for Poland 

7 480 tons of  
phosphorus / year 

43  610 tons of  
nitrogen / year 

Diffuse pollution 

(Photo ERCE PAS) 

Point pollution 

(Photo 9Φ YƛŜŘǊȊȅƵǎƪŀύ 



 unprotected storage manure 

(Photo http://en.wikipedia.org)  (Photo M. Ubraniak) 

(Photo M.Wysocki) 

Source of NITROGEN and PHOSPHORUS POLLUTION 

DIFFUSED                                                                                        POINT  

 farmlands - mineral fertilizers 

 lack of ecotone zone 

Approximately 50% of N comming from fertilisers  
is not taken up by plants and is going to deeper soil 
layers and to the  groundwater 

Concentration of nitrate (NO3
-) 

in groundwater to 2000 mg/l 

Natural denitrification process: 
in grassland soil - decrease below  - 0.6 m   
in arable land -  decrease below  - 0.4 m  

 Leaching of nitrates NO3
- 

Concentrations NO3
- in groundwater reach up to 

2000 mg/L (with an acceptable level of 50 mg/L 
according to the Nitrate Directive) 



 

HEALTH PROBLEMS - water consumption (nitrates > 10 mg/L) 

Å methemoglobinemia, especially at children of nursing mothers and 
infants up to six months,  

Å  birth defects (while pregnant women is exposed), 

Å  increase of a potential cancer risk (nitrosoamine),  

Å  in spontaneous abortions. 

  

 

Hand of people ill on methemoglobinemia 
(right), photo from publication: Hamirani YS, Franklin W, Grifka RG, 

Stainback RF. Methemoglobinemia in a young man. Tex Heart Inst J. 
2008; 35(1): 76-7. 

Blood of people ill on methemoglobinemia 
(right), photo from publication: Hamirani YS, Franklin W, Grifka RG, 

Stainback RF. Methemoglobinemia in a young man. Tex Heart Inst J. 
2008; 35(1): 76-7. 

Consequences of excessive amounts of nitrogen and phosphorus compounds 

Blooms of toxic cyanobacteria with 
dominance of Microcystis aeruginosa  

(Photo A. Jaskulska) 

 

ENVIRONMENTAL PROBLEMS - eutrophication - including cyanobacterial water bloom  

(total nitrogen > 1.5 mg/L; total phosphorus > 0.1 mg/L 

Å decrease in water transparency, 

Å decrease in the dissolved oxygen content in water, 

Å production of cyanotoxins: hepato-, neuro- and dermatotoxins 
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AIM OF THE PROJECT 

development of solutions to reduce the outflow of nutrients  - nitrogen and phosphorus 

compounds from point sources of pollution: 

Project: Development and implementation of innovative biotechnological products 
for agriculture and wastewater management to reduce water pollution 

AZOSTOP 

Reducing the amount of nitrogen and phosphorus compounds 

Å agricultural 

landfill manure 

 

 

Å municipal 

outflows from sewage treatment plants 

(Photo E. YƛŜŘǊȊȅƵǎƪŀ) 

(Photo University of Lodz) (Photo University of Lodz) 

(Photo E. YƛŜŘǊȊȅƵǎƪŀ) 


