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INTRODUCTION

Heavy metals have important positive and 
negative roles in human life (Adriano, 1984; 
Slaveska et al., 1998; Divrikli et al., 2003; Dun-
dar and Saglam, 2004; Colak et al., 2005; Oktem 
et al., 2005). Metals such as lead, mercury, cad-
mium, and copper are cumulative poisons, which 
cause environmental hazards and are reported to 
be exceptionally toxic (Ellen et al., 1990). Metals 
like iron, copper, zinc and manganese are essen-
tial for humans, since they play an important role 
in biological systems, but the essential heavy met-
als can produce toxic effects when their intake is 
excessively elevated (Schroeder, 1973; Mendil et 
al., 2005; Narin et al., 2005; Öztürk et al.,2011). 

The soil nutrients include the essential and 
the non-essential heavy metals such as copper, 
iron, manganese or nickel and they have im-
portant roles in plant growth (Marschner 1995; 
Hagemeyer 2004). The heavy metal content of 
soil is dependent on both natural and anthropo-
genic sources in the local ecosystems. In turn, the 
natural forms are usually found in relatively low 
concentrations, in recent decades, the number and 
intensity of anthropogenic sources such as rubbish 
tips, smelter stacks, waste incineration fertilizers, 
vehicle emissions, agricultural waste and sewage 
sludge have increased the local environmental 
heavy metal concentrations (Bargagli 1998; Koch 
and Rotard 2001; Güleryüz et al, 2008).
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ABSTRACT
The main river of the Kosovo valley is the Sitnica River, which collects a large number of streams, recipients of 
wastewaterfrom various urban and industrial centers. The blockage of Sitnica river with waste and non-regulation 
of the bedding of this river makes this river flood tens of acres of worked ground surface through its course, caus-
ing great damage every spring and autumn. Uncontrolled discharge of heavy metals into the contaminated terres-
trial environments ensures their transfer to plants, animals and humans and results in an impact on the environment 
and public health. Determination of the heavy metals concentration level for the assessment of soil pollution along 
the Sitnica River course was also the main purpose of this study, which was carried out in 2016. For analysis, 8 soil 
samples were taken at depths of 30–50 cm. From the analysis of the data it was noticed that the content of heavy 
metals such as Zn, Cd, Pb, Cr in some analyzed samples exceeds the maximum allowed values. The findings in-
dicate high values of metal pollution in the samples taken in meadows as well as the agricultural lands stretching 
around the river. 
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Sitnica is the main river of Fushë Kosova, 
which gathers a large number of ravines on the 
left and the right side. It is a recipient of the waste-
water from various urban and industrial centres . 
It is a typical field river with a small slope and 
slow flow in months with abundant rainfall. Non-
adjustment of this river and its blocking with 
waste makes this river overflow and inundate tens 
of hectares of worked land along its flow caus-
ing enormous damage every spring and autumn. 
During inflows, this river, covers a large part of 
the field; it has no stable bed and is character-
ized by the frequent occurrence of the bed change 
(Kastrati, 2014). 

According to the previous research, the main 
source of agricultural land and the environment 
pollution in Kosovo with heavy metals is the in-
dustry. Although industrialization is inevitable, 
various devastating ecological and human disas-
ters, which have continuously occurred over the 
years, implicate industries as a major contributor 
to the environmental degradation and pollution 
processes of various magnitudes. Industrial waste 
and emissions contain toxic and hazardous sub-
stances, most of which can be detrimental to the 
human health. These include heavy metals such 
as lead, chromium and mercury, and toxic organ-
ic chemicals such as pesticides, polychlorinated 
biphenyls (PCBs) polyaromatic hydrocarbons 
(PAHs), petrochemicals as well as phenolic com-
pounds (Dan’azumi and Bichi 2010). 

The indiscriminate discharge of chemical 
toxins, especially Pb, Cd, Cr, Co, etc. into the 
environment ensure their transfer into plants, 
animals and man and high concentration of 
heavy metals in irrigation waters could result in 
the death of crops, interfere with the uptake of 
other essential nutrients or form objectionable 
deposits on fruits and render the edible portion 
of plants toxic to human and grazing animals 
(Bichi 1999; Dan’azumi and Bichi 2010). Thus, 
in the natural environment, the concentration 
of heavy metals should be low. High concen-
tration of heavy metals in contaminated envi-
ronments impacts the environment and public 
health (Berglund et al., 1984). 

The goal of this study was to determine the 
concentration of heavy metals for the assessment 
of land pollution along the flow of this A bet-
ter view and more complete profile of the land 
pollution level along the Sitnica River with met-
als influenced by anthropogenic activity river is 
provided through this paper.

MATERIALS AND METHODS

The research on the agricultural lands and 
meadows was conducted along the flow of the 
Sitnica River to gain a true picture of pollution. A 
total of 8 land samples were taken, four of them 
were taken on the arable lands located close to 
the river, which use the water of Sitnica River for 
irrigation (Vojnovc, Plemetin in cultivated land, 
Pestovë dhe Mitrovicë before joining the Iber 
River), three samples in the meadows by the river 
(Grackë, Kuzmin dhe Plementin in uncultivated 
land) and a sample in a wooden area at the source 
of the river in Devetak. The samples were taken 
at 0–30 cm depth, up there where the major part 
of the root system of plants is developing. The 
analyses were conducted with the applied meth-
ods in the analytical laboratory of Kosovo Agri-
cultural Institute which refer to international US 
EPA Method 3050B standards. The land samples 
collected at various locations throughout the val-
ley of the river were analysed for such metals as 
Pb, Zn, Cd, Cr, Cu, Mn, Fe, Mn, Sr, K, Ba, Mo 
and Al using the MP-AES 4200 – Agilent camera.

RESULTS AND DISCUSSIONS

Table 1 and Figures from 1 to 4 present the 
results pertaining to the content of metals in the 
soil samples analysed along the river Sitnica.

As can be seen from the table, the values   
of the content of metals in soil samples showed 
distinctness from one to another sampling place, 
Cd in the soil samples showed the values   from 
0.5–8.9 mg/kg, compared to the Kosovo stan-
dards for maximum values   allowed in sampling 
place before joining the Iber River, Cd exceeded 
the values    more than three times. The Cr values    
varied from 13.1 to 106 mg/kg, in the follow-
ing sampling places: Vojnovc; Grackë, Kuzmin, 
Plementim in cultivated land and sampling place 
before joining the Iber River, the results were 
above the maximum allowed values. In the in-
vestigated samples, the variations of Pb are from 
15.9 to 1148 mg/kg, the values above   allowed 
standards of this element are shown in the Grackë 
and before joining the Iber River (about 20 times 
higher than VML). Even the results of Zn in two 
sampling places in Kuzmin and sampling place 
before joining the Iber River exceeded the al-
lowed values   for Kosovo standards, Ba in the sam-
pling place Grackë was over the critical point of 
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Figure 1. Appearance of the collected soil samples and their analysis

Table 1. Results of soil samples analyses in metal compounds, mg/kg

Metals Devetak Vojnovc Gracka Kuzmin
Plemetin 

uncultivated 
land

Plemetin 
cultivated 

land
Pestova

Before 
joining the 
Iber River

Cd 0.5 0.6 1.2 1.2 0.6 0.6 0.7 8.9
Cr 13.1 65.5 57.7 106.0 32.6 98.4 49.2 58.2
Pb 15.9 16.1 58.0 331.0 24.0 25.0 54.0 1148.0
Sr 7.5 21.1 21.1 31.1 87.9 24.2 19.8 16.8
Mo 3.2 10.4 10.9 11.8 9.6 10.8 10.1 13.1
Cu 11.5 26.9 40.4 50.0 25.0 38.5 23.1 76.9
Zn 23.1 62.5 101.9 361.1 53.2 97.2 83.3 870.4
Ba 21.0 87.4 142.1 99.4 41.3 99.7 62.7 89.8
Mn 237.5 587.5 975.0 1340.0 325.0 812.5 575.0 1820.0
Fe 566.7 1566.7 1733.3 2033.3 633.3 1600.0 1033.3 4866.7
K 415.0 1370.0 2356.0 1518.0 799.0 2314.0 1061.0 1268.0
Al 2226.0 10560.0 12254.0 10545.0 5427.0 9230.0 4955.0 8012.0

Figure 2 Contents of Zn, Mn and Pb in the analysed soil samples
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allowed values, while the Mo values   have varied 
from 3.2–13.1 and exceeded the critical values un-
der VML in almost all sampling places (Vojnovc, 
Grackë, Kuzmin, Plementin uncultivated land 

Pestova and before joining the Iber River), while 
the values   of Cu in the analysed samples varied 
from 11.5–76.9 mg/kg and were within the al-
lowed values. The variations expressed in the 

Figure 3. Contents of Fe, K and Al in the analysed soil samples

Figure 4. Contents of Cr, Cu, Ba and Sr in the analysed soil samples
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soil analysed samples were exhibited by Fe and 
Al where recorded values    varied from 566.7 to  
4866.7 for Fe and 2226–12254 mg/kg for Al.

The lowest values   for all analysed elements 
were recorded in Devetak (sampling place near the 
source of the river and without anthropogenic in-
fluences). Meanwhile, higher values   for the most 
of the elements, including Cd, Pb, Mo, Cu, Zn, 
Mn and Fe were recorded in the sampling places 
before joining the Iber River, for Ba, K and Al 
where the highest values   were recorded in Grackë 
(this study area is characterized as agricultural 
area). For Cr, the highest values   were recorded in 
Kuzmin (which locality belongs to middle flow 
of Sitnica and is polluted by discharges of (ur-
ban) wastewater, while for Sr, the highest values   
were recorded at the sampling place in Plemetin 
in uncultivated land (this locality is under the in-
fluence of industrial emissions from mining coal 
surface in Mirash and Bardh, and ash emissions 
from the plant Thermo-central A and B to this part 
of the river).

CONCLUSIONS

After analysing the results, it can be conclud-
ed that the content of metals in the soil samples 
vary depending on the impact of pollution. Lower 
values for all analysed elements were recorded 
in Devetak (sampling place near the source of 
the river and without anthropogenic influences), 
while the values higher for most elements, in-
cluding Cd, Pb, Mo, Cu, Zn, Mn and Fe were 
recorded in the sampling places before joining 
the Iber River (locality under the influence of 
industrial emissions).

The analysed data in this study show high 
values of pollution from metals as in the samples 
taken in meadows as well as those in agricultural 
lands that lie around the river, followed the order 
Al > Fe > K > Mn > Zn > Pb. It was also noticed 
that the contents of heavy metals, such as Zn, 
Cd, Pb, Cr, in some analysed samples exceed the 
maximum allowed values.

Graph. 1 Graph. 2

Graph. 3 Graph. 4



Journal of Ecological Engineering  Vol. 20(11), 2019

28

This paper provides a better view and more 
complete profile of the land pollution level along 
the Sitnica River with the metals influenced by 
the anthropogenic activity.
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