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Abstract -The purpose of this study is to establish the content of heavy metals in agricultural lands in the Vitia in Kosovo. 
The study was carried out within the span of 2015. Sampling was done on agricultural lands in Vitia which were under 
cultivation with Capsicum Annum culture.  
Elements subject to analysis included: As, Cr, Ni, Pb and Zn. Heavy metals were analyzed according to Atomic Absorber 
Spectrophotometry (AAS) at Technologies Transfer Center in Fushë-Kruje. The analysis have demonstrated lower values of 
As with a minimum and maximum  values set at 35.67 mg/kg and 49.53 respectively as well as higher values of Zn at a 
minimum of 98.38 and a maximum of 138.16 mg/kg. The average content of heavy metals appears in this order: Zn> Cr> 
Ni>Pb>As. 
Considering the annual cultivation with Capsicum Annum of these lands and the continuing impact of industrial activities in 
the surrounding area, it is necessary to track and analyze the content of heavy metals and vegetable quality consumed by the 
population. 
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I. INTRODUCTION 
 
The city of Vitia has around 4924 people, while the 
Vitia municipality according to the 2011 census is 
46,987 people (DAESB 2015). The largest villages 
from the population are: Pozharani, Smira, Gjylekari, 
Begunca, etc. The density of people per km2 in the 
municipality of Vitia is 174 people/ km2. The 
municipality of Vitia is crossed by the river Morava e 
Binçës. It is located on a very fertile plain, suitable 
for the cultivation of all agricultural herbs. 
The municipality of Vitia has an area of 300 km2 and 
lays in the southeast of the Republic of Kosovo. The 
area is mainly a relatively flat one with fertile soil and 
considerable forestry area. This municipality is at the 
mercy of heavy industries and the area under 
cultivation is at about 53%, while 39.1% are mostly 
forests (DAESB 2015). 
Among the most important crops in the area is 
Capsicum Annum, which is used for domestic 
consumption and for export purposes. Areas 
cultivated with pepper in Kosovo are about 21.1% of 
the total area cultivated with vegetables fixed at an 
area of some 14,656 Ha. 
One hand the heavy metal in plants, as in all living 
organisms, is essential because they act as structural 
components or catalysts of biochemical processes in 
organisms. 
Human activities do exerts an impact by adding such 
elements to the soil and water in considerable 
amounts leading thus to excesses in the accumulation 
of Pb, Cd metals, Hg, Ni and arsenic, affecting plants 
and other organisms, and ending up bringing toxicity 
to ecosystems, (Montenegro, 2002). Heavy metals 
such as Pb, Ni, Cd, Mg, Hg, As, Cr are present in 
irrigation water. They can build up in land through 
irrigation water proving to be quite hazardous 

possessing their non-biodegradable character, with a 
high degree of  toxicity in crops and their (Mahler, 
2003, García y Dorronsoro 2005, Corinne et al 2006, 
Lucho et al., 2005). 
The aim of our study was to evaluate the content of 
heavy metals in the Vitia area affected by the 
industrial activity, the extraction and processing of 
coal. 
 
II. MATERIAL AND METHODS  
 
For purposes of the current study we utilized soil 
samples, which were collected in Vitia area in each of 
the subplots of lands (four sub-parcels in total) which 
were planted under two cultivars Capsicum annum, 
Sambroska and Kërtoska.  Samples were collected at 
a depth of 0-40 cm, a sample for each sub-parcel 
equivalent to 500 gr. The samples are homogenized 
and left to dry naturally for a week.After drying they 
are pressed and filtered in the sieve with holes the 
size of 2 mm and were ready for analysis according to 
ISO Soil Quality.Each sample is analyzed for the 
establishment of heavy metals As, Cr, Ni, Pb and Zn. 
Analysis of heavy metals has been done at the Center 
of Technology Transfer in FushëKruja using the 
Atomic Absorption Spectrophotometer methodology. 
Data processing is done using SPSS version 23.0 
statistical programs and their interpretation was done 
using the permissible heavy metals limits for 
vegetable cultivation on soil Directive 86/278 / EE, 
(Marmo 2003). 
 
III. RESULTS AND DISCUSSION 
 
The mobility of heavy metals in the soil and the 
consequent absorption by the plants is associated with 
various metal association mechanisms in the solid 
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phase. In this association factors of influence 
included soil pH, organic matter content, redox 
potential, the content of calcium carbonate and iron 
levels of magnesium, (Luthy 2003). The content of 
heavy metals has also been high in Mogilla, Vitia 
Municipality, despite being considered as an 
unpolluted area. It has resulted in a minimum value of 
35.67 mg/kg in the third sub-parcel cultivated under 
Kërkoska cultivar (KM3) and with a maximum value 
of 49.53 mg/kg in SM4, (Fig. 1). In the case of arsenic 
no apparent upward trend of its content has been 
observed, but the content has resulted in significant 
differences from one sub plot to the other. Cr content 
has been found to be lower. 
 
The average content of Cr has been at 121.53 mg/kg 
and nickel at 156.93 mg/kg.The maximum values 
were found in the fourth sub-parcel cultivated under 
the Sambroska cultivar. The content of Pb has been 
very small in the Vitia area with an average value of 
56.80 mg/kg. 
 
Zn is the element that has resulted in higher values 
compared to all the other heavy elements analyzed in 
Vitia. Even in the Vitia area, the content of usable 
metals has been very low, excluding zinc which is 
available for plants in almost half of its contents. The 
highest usable valueresulted in the third sub-plot 
planted with Kërkoska cultivar 57 mg/kg and in the 
fourth sub-parcel planted with the Sambroska cultivar 
44.36 mg / kg. 

 

 
Fig.1. The content of heavy metals in mg / kg on soil cultivated 

with Kertoska, Sambroska cultivar. 
 

Other elements like As, Cr and Pb have resulted in 
very low values. As has been found to be in higher 
values compared to Pb, Nickel and Chrome with the 
latter values being very low compared to the content 
of Zinc. 
 
Arsenic in all cases resulted in values <2ppb, 
Pb<1ppb, Ni <0.5mg / kg, while Cr has resulted in 
higher values in the fourth sub-parcel cultivated 
under Kërkoska cultivar and the first sub-parcel 
cultivated with  under the Sambroska cultivar with a 
value of 0.1 mg/kg. 
 
The different values of the content of Zn and its 
usable content, with a high variability, prove to be a 
characteristic of the lands in this area. Nickel has 

resulted in very high levels by an average of 156.93 
mg / kg in Vitia area. 

 
Fig.2. The mean values of the heavy elements found in the soils 

of Vitia area during the year 2015. 
 

This Directive does not specify the maximum 
permissible values for As, but in our study this 
element has resulted in values of assimilability from 
the culture of Capsicum annum very low. 
In the chart above we notice that the values Cr, Pb 
and Zn are within European limits, but only Ni is 
over Europeans Limits. 
 
CONCLUSIONS 

 
From the study we conclude that the heavy metal 
content in the Vitia area has resulted within the limits 
established by Directive 86/278 / EEC, excluding 
Nickel which has resulted out of the permissible 
norms.Excluding the element of Zn, where its usable 
content has been very high, other elements have 
resulted in a low usability.The high content of Zn 
turns out to be characteristic of the lands of the Vitina 
area. 
Based on the results of our study and in previous 
studies for the content of these elements in fruits 
Capscium annum(Zejnullahu et al., 2017) consider 
that despite the very high content of nickel and zinc 
soil in the studied area, their transfer to the Capsicum 
Annum plant is difficult due to the characteristics of 
this plant. It is necessary to constantly content of 
these elements in the soil and plants to be monitored 
so that the fruits of Capsicumm annum to be a quality 
for consumption within the standards of the 
population. 
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