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Abstract 

The presence of metals in plants is due to the metals being absorbed from the soil, and the presence of 
metals on the plants is due to metal powder being deposited on the leaf surface. In order to determine the 
degree of heavy metal contamination of the plants in the Maramures Depression - an area with intense 
pollution - a number of 40 samples were collected and analyzed by atomic absorption spectrophotometry. 
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1. Introduction 

Transport, industry and agriculture, but in 
particular the mining and non-ferrous metals 
industry, are a real source of polluting the 
atmosphere, and implicitly the soil and vegetation, 
with heavy metals [10].  

The superior and inferior plants can be a reliable 
indicator of the heavy metal pollution [1, 8], as the 
bio-accumulation of heavy metals in plants 
depends on the plant species, age and features of 
the soil, season, features of the pollution source [4, 
9]. The presence of heavy metals in the vegetation 
is a risk factor for the health of the animals, in 
particular cows, due to their way of feeding, their 
long economic lifetime and their sensitivity to 
certain heavy metals [3, 7]. The presence of heavy 
metals in the plants is due to them being absorbed 
into the soil, and the presence of heavy metals on 
the plants is due to metal powders being deposited 
on the leaf area of plants. The longer the distance 
from the source, the lower the amount of heavy 
metals on the plant surface [6]. 

2. Materials and methods 

A number of 40 samples were collected and tested, 
the samples consisting of pasture grass with multi-
flower composition which was collected from the 
Baia Mare industrial pollution area, as follows: 10 
samples from Baia Mare, 10 samples from Ferneziu, 
10 samples from Groşi, 10 samples from Tăuţii 
Măgherăuş. 20 multi-flower samples from the 
Sighetu Marmatiei area were collected as witness 
samples.  

After the sulphide - nitro - perchloric acid 
mineralization, the samples were tested by atomic 
absorption spectrophotometry. The following 
elements were determined from each sample: Lead, 
Cadmium, Copper, Iron, Manganese, Zinc.  

The statistical processing  of data was conducted 
using the t test. Student, Microsoft Excel program, p 
> 0.05 insignificant (NS), 0.01 < p < 0.05 significant 
(*), 0.001 < p < 0.01 distinctly significant (***) and p 
< 0.001 very significant (***). 
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3. Results and discussion 

By analyzing the results shown in Table 1, the 
following are noticed regarding the pasture grass: 

- the Lead concentration was 10.47±11.06 
mg/kg (with values ranging between 6.47 – 
20.16 mg/kg), compared with the lot of 
witness-samples where it was 3.39±0.79 
mg/kg (with values ranging between 2.18 + 
4.54 mg/kg), the statistical difference between 
the two lots being very significant (***). 

- the Cadmium concentration was 1.3±0.82 
mg/kg (with values ranging between 0.69 – 
2.73 mg/kg) compared with the lot of witness-
samples where it was 0.78±0.28 mg/kg (with 
values ranging between 0.25 – 1.35 mg/kg), 
the statistical difference between the two lots 
being very significant (***). 

- the Copper concentration was 7.76±6.49 
mg/kg (with values ranging between 4.22 – 
16.42 mg/kg) compared with the lot of 
witness-samples where it was 6.42±1.47 (with 
values ranging between 4.35 – 8.76 mg/kg), 
the statistical difference between the two lots 
being very significant (***) 

- the Iron concentration was 130±21.42 mg/kg 
(with values ranging between 107.35 – 169.35 
mg/kg) compared with the lot of witness-
samples where it was 126.63± 25.93 (with 
values ranging between 89.4 – 190.5 mg/kg), 
the statistical difference between the two lots 
being significant (**). 

- the Manganese concentration was 6.64±1.36 
mg/kg (with values ranging between 5.11 – 8.58 
mg/kg) compared with the lot of witness-samples 
where it was 5.54±1.01 (with values ranging 
between 3.86 – 7.38 mg/kg), the statistical 
difference between the two lots being 
insignificant (NS). 

- the Zinc concentration was 62.66±38.72 mg/kg 
(with values ranging between 12.28 – 123.45 
mg/kg), compared with the lot of witness-
samples where it was 9.84±1.83 mg/kg (with 
values ranging between 5.95 – 12.43 mg/kg), the 
statistical difference between the two lots being 
very significant (***). 

The chart of the results obtained is shown in Figure 
1.  

 
Figure 1. Average concentration (mg/kg) of some heavy 

metals in the pasture grass collected from the polluted and 
unpolluted area 

 
Table 1. Average concentration (mg/kg) of some heavy metals in the grass samples collected from 
polluted area and unpolluted area 

Heavy Metals (mg/kg) 
No Sample collection 

area 

No. of 
samples 
collected Pb Cd Cu Fe Mn Zn 

1 Polluted Area 40 10.47±11.06 1.3±0.82 7.76±6.67 130.5±21.42 6.64±1.36 62.66±38.72 
2 Unpolluted Area 20 3.39±0.79 0.78±0.28 6.42±1.47 126.63±23.93 5.54±1.01 9.84±1.83 

3 The significance of 
the difference - *** *** *** * ** *** 

 
Table  2.Average concentration (mg/kg) of some heavy metals in grass and hay collected from the 
polluted area 

Heavy Metals 
No. Type of Sample 

No. of 
samples 
collected Pb Cd Cu Fe Mn Zn 

1 Hay 20 8.49±5.2 1.12±0.39 6.3±1.21 126.64± 11.84 6.19±1.15 60.58±8.27 

2 Grass 20 10.47±11.06 1.3±0.82 7.76±6.67 130.5± 21.42 6.64± 1.36 62.66±38.72 

3 The significance 
of the difference - NS NS ** NS NS NS 
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By analyzing the results obtained, it is noticed that 
the grass collected from an area considered 
polluted is characterized by an increased level of 
heavy metals (Pb, Cd, Cu, Fe, Mn, Zn) and this 
phenomenon was noticed in the polluted area [2, 
5]. This excessive pollution is due both to the 
industrial pollutant emissions which are deposited 
on the leaf area of the plants and to them being 
absorbed from the excessively polluted soil. 

By analyzing the values obtained and shown in 
Table 2 regarding the heavy metal concentration in 
the hay samples from drying the grass collected in 
the polluted area, the following are found: 

- the Lead concentration was 8.49±5.2 mg/kg, 
(with values ranging between 6.01 – 12.63 
mg/kg) compared with the lot of grass samples 
collected from the polluted area where it was 
10.47±11.06, the statistical difference between 
the two lots being insignificant (NS). 

- the Cadmium concentration was 1.12±0.39 
mg/kg (with values ranging between 1.05 – 
2.93 mg/kg) compared with the lot of grass 
samples collected from the polluted area where 
it was 1.3±0.8 mg/kg, the statistical difference 
between the two lots being insignificant (NS). 

- the Copper concentration was 6.3±1.21 mg/kg 
(with values ranging between 4.52 – 12.15 
mg/kg) compared with the lot of grass samples 
collected from the polluted area where it was 
7.76±6.67 mg/kg, the statistical difference 
between the two lots being distinctly 
significant (**). 

- the Iron concentration was 126.64±11.84 
mg/kg (with values ranging between 107.44 – 
151.4 mg/kg), compared with the lot of grass 
samples collected from the polluted area where 
it was 133.5±21.42 mg/kg, the statistical 
difference between the two lots being 
insignificant (NS). 

- the Manganese concentration was 6.19±1.15 
mg/kg (with values ranging between 4.36 – 7.8 
mg/kg) compared with the lot of grass samples 
collected from the polluted area where it was 
6.64±1.36 mg/kg, the statistical difference 
between the two lots being insignificant (NS). 

- the Zinc concentration was 60.5±8,27 mg/kg 
(with values ranging between 46.75 – 74.07 
mg/kg) compared with the lot of grass samples 
collected from the polluted area where it was 

62.66±38.72 mg/kg, the statistical difference 
between the two lots being insignificant (NS). 

 
Figure 2. Average concentration (mg/kg) of some heavy 
metals in the grass and hay samples collected from the 

polluted area 
 

By analyzing the concentration of heavy metals in the 
hay samples, it is noticed to be lower than in the 
grass samples. Although the specialized literature 
assesses that the amount of heavy metals in hay 
increases [5], in the analyzed case the situation is 
reversed. A likely explanation could be that in the 
young vegetation the heavy metals are present as 
solution, and during the drying process, evaporation 
occurs. A second issue is the fact that the specialized 
literature sometimes makes confusion between hay 
and naturally dried grass due to age, where probably 
the attachment of heavy metals to the tissues, in 
particular lignin, leads to the increase of the heavy 
metal concentration in the plants as they get older. 

4. Conclusions 

The following conclusions could be reached by 
analyzing the results obtained:  

- In terms of quality, the vegetation collected from 
the polluted area is characterized by a higher 
content of heavy metals than in the unpolluted 
area; 

- The green grass collected from the polluted area 
has a higher load of heavy metals than the grass 
in the witness area, the ratio between the average 
concentration being 3.08/1 Pb; 1.66/1 Cd; 1.20/1 
Cu; 0.007/1 Fe; 1,191 Mn; 6.36/1 Zn; 

- The consumption by the cattle of vegetation 
polluted with heavy metals represents a risk 
factor for the health and quality of the meat and 
milk production. 
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