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Abstract 

Knowledge of the complex cycle of nitrogen transformation in soil and groundwater is of great importance, 
especially in aquifers that can potentially be used as sources of drinking water. Predicting the fate and 
therefore the final form of produced nitrogen compounds in specific groundwater environments provides an 
assessment of the impact of certain nitrogen sources on groundwater quality. The obtained results emphasize 
the importance of knowing concentration trends and relations of influential compounds in predicting the fate 
of applied fertilizers in anoxic groundwater in agricultural areas. In this paper we have identified the mutual 
interdependence and correlation strength between selected factors which are considered as dominant in 
the transformation of N compounds in anoxic groundwater. Applied Principal Component Analysis (PCA) 
and Cluster Analysis (CA) for 9 physico-chemical and microbiological parameters in 14 facilities (wells and 
connected piezometers) for anoxic alluvial groundwater from Kovin-Dubovac revealed 4 main factors, which 
explain 84, 18% of overall variance. Statistical analysis demonstrated the existence of a strong correlation 
between redox potential (Eh), sulfide concentration (H

2
S) and the number of iron related bacteria (IRB); 

between ammonium concentration (NH4+), sulfate reducing (SRB) and denitrificating bacteria (ON); and 
between ferrous iron (Fe2+) and total organic carbon (TOG) concentration. 

Keywords: ammonium ion, anoxic groundwater, nitrogen, correlation. 

Introduction 

As a byproduct of poor agricultural practices (application 
of inorganic and organic fertilizers/manures), 
anthropogenic activity (septic tanks, sewage effluents) 
industry, fuel combustion, nitrates present one of 
the most widespread groundwater contaminants 
worldwide (Miljevic et al. 2012). Excessive use of 
mineral fertilizers and pesticides poses a direct threat to 
existing ecosystems due to agricultural activities. The 
mobility of nitrates in groundwater is well studied and 
documented and is often defined as a tracer movement, 
due to its stability in the oxic environment, while the 
mechanism of transformation and transport of nitrates 
in anoxic aquatic environments is poorly documented 
(Perovic et al., 2017). N compounds that have reached 
groundwater, participate in dynamic geochemical and 
various microbiologically mediated transformation 

nitrate reduction to ammonium (DNRA), nitrification, 
anammox (anaerobic ammonium oxidation), 
nitrifier denitrification, sorption and mineralization 
of organic matter (Nikolenko et al., 2018). Redox 
conditions, dissolved oxygen concentration and the 
availability of electron acceptors in groundwater 
environments predominantly determine the solubility, 
degradability and transformation pathway of various 
organic compound pollutants. The dissolved oxygen 
concentration <2.00 mg/ I and Eh value <250 mV, and 
available organic matter are considered as necessary 
conditions for the denitrification process (Korom, 1992; 
Thayalakumaran et al., 2007). After oxygen is depleted 
different ionic and molecular species can be used in 
further microbiologically mediated transformations of 
organic matter and according to the decreasing values 
of the amount of energy released, suitable electron 
acceptors are: nitrates (NO

3
·), manganese (Mn4+-
























