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Introduction

Ni is a potentially toxic metal, relatively abundant and present in all

soils, where it derives from either the parent material (lithosphere),

anthropogenic activities (mining, smelting, application of some organic

amendments, burning of diesel, chemical industries, etc.) or both. The

origin of Ni in a specific site plays a key role in determining its

biogeochemical behaviour and the proper remediation method for its

environmental management. The pollution of this metal is increasingly

becoming a concern, particularly in developing countries, due to its non-

degradability in the environment. high concentrations of Ni in drinking

water and the soil, or the entry of Ni into the food chain via plant

uptake poses a significant health threat for humans and animals, and

threatens the ecological sustainability of the global system.

Metodology

Samples of five plant species: Ambrosia artemisiifolia,

Erigeron canadensis, Plantago major, Taraxacum officinale

and Trifolium repens and associated soil were collected

in the north part of Bosnia and Herzegovina. Selected

plants grown naturally 1.5 km away from the mine and

thermal power plant Stanari.

Soil samples were taken from the top soil layer (depth

0-25 cm). Prior to the analyses, samples were air dried,

then crushed and sieved at 2 mm. Shoots of selected

plants were carefully separated, thoroughly washed

with tap water, followed by deionized water, then air

dried and milled to powder.

Chemical properties of the soil, important for metals

mobility (pH, organic matter/OM content, cation

exchange capacity/CEC) were determined by standard

agrochemical methods. The procedure for analysis of

total Ni content in the samples of the soil and plant

material involved their acid digestion and measurement

of their concentrations by the method of atomic

absorption spectrophotometry/AAS (Perkin Elmer

AAnalyst 400).

pHKCl
OM

(%)

CEC

(mmol+/100 g)

mgP2O5/

100g

mgK2O/

100g

5.98±0.02 3.18±0.15 18.38±1.23 2.00±0.20 7.80±0.30

Table 1. Chemical properties (mean± SD) of  the tested soil
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Total Ni content in tested 

soil

(mg/kg)

Allowed 

maximum

(mg/kg)

596.98±16.6 50

The results showed that the soil in the study area

was slightly acidic, very poor provided with

organic matter and essential plant nutrients,

potassium (K) and phosphorus (P). Contet of Ni

significantly exceeded the allowed maximum for

unpolluted soils.

Examined plant

species

Ni content in the examined plants

(mg/kg)

Recommended maximum

(mg/kg)

Ambrosia artemisiifolia 116.65±1.33

10

Erigeron canadensis 19.1±1.29

Plantago major 60.17±0.95

Taraxacum officinale 140.25±1.14

Trifolium repens 54.63±0.11

The highest concentration was found in Taraxacum

officinale > Ambrosia artemisiifolia > Plantago major >

Trifolium repens and conspicuously lower in Erigeron

canadensis. According to the total Ni content, all

plants samples exceeded toxicity threshold, several

of them 5-14 times.

Results

Due to the deleterious cteffes of Ni on human health as well as its dangerous

consequences on ecosystem, further investigation is needed in order to establish exact

pollution degree. Furthermore, special attention should be focused on strategies to

remove Ni from the environment, such as phytoremediation and phytomining.

Conclusions

Ni content in soil of  the test area, as well as in all sampled plant species exceeded the 

permitted values, significantly.

Tested plants responded differently depending on the species.
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