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Abstract       Zinc has a role in chlorophyll synthesis, plant growth, increased 
resistance to drought and frost, fertilization, nitrogen fixation by legumes. Zinc 
is necessary for human life and health. It plays an important biological role by 
helping in cell division, assists sexual maturation and ensures the production 
of enzymes that the body needs to function. The goal of this study was to 
determine the Zn levels in soil, in a polluted area, and its accumulation in Beta 
vulgaris L. roots. The samples were taken from eight family farms, the first 
two located near Tarnaveni, an romanian industrial centre. The flame atomic 
absorption spectrophotometer was used for determinations of Zn levels in soil 
and plants samples. The results are expressed as mg/kg dry weight. In soil 
(0-20cm) Zn registered values between 34.03 ppm and 541.06 ppm, and for 
20-40 cm depth, between 34.02 ppm and 408.3 ppm. In first two locations, Zn 
values in soil exceeded the normal contents for Romania. Zn value 
corresponding to Location 2 is over the Alert threshold values (300 ppm) but 
under the Intervention threshold value for Romania (600 ppm). In plants the 
values of Zn content varied between 7.06 ppm to 14.39 ppm. So, monitoring 
the heavy metals levels in such polluted areas is necessary when we use 
these lands for crops.   

Key words 
 
soil pollution, Beta vulgaris, 
pH, Zn, atomic absorption 
 

 

 

Sugar beet (Beta vulgaris ssp. Vulgaris var. 

Altissima) (Beta vulgaris saccharifera) is a biennial 

plant grown for the production of sugar [6].  

The Beta vulgaris  root is a rich source of 

glycine betaine. Betaine has the property of lowering 

homocysteine in the blood. The root is also a rich 

source of B vitamins such as niacin (B-3), pantothenic 

acid (B-5), pyridoxine (B-6), and minerals such as iron, 

manganese, copper and magnesium. 

Moreover, the root consists moderate levels of 

potassium, 100 g fresh root is 325 mg or 7% of the 

daily dietary intake level. Potassium lowers the heart 

rate and regulates metabolism of the cells by 

counteracting the negative effects of sodium [7].  

 Zinc is necessary for human life and health. It 

plays an important biological role by helping in cell 

division, assists sexual maturation and ensures the 

production of enzymes that the body needs to function.  

 Zinc also has antioxidant properties that help 

prevent the effects of aging and promote rapid healing. 

Zinc can also help relieve cold symptoms. Men can 

provide their prostate health by consuming the 

recommended daily zinc dose. Zinc supports correct 

eye function and may improve vision [8].   

 Zinc has a role in chlorophyll synthesis, plant 

growth, increased resistance to drought and frost, 

fertilization, nitrogen fixation by legumes. 

In accord with Order no.756/1997of the 

Ministry of waters, forests and environment 

protection, the normal  content (NC) in soil for Zn is 

100 ppm, the Alert threshold values (ATV) is 300 ppm 

and Intervention threshold values for Romania is 600 

ppm [2,3,5]. 

  

  Material and Methods 

 
The soil samples were collected  at 0-20 cm 

and 0-40 cm depth, from each location. 
All the samples were taken from 

eight locations (situated in Mures County), the first two 

(L1, L2) being near Tarnaveni, an romanian industrial 

centre.  

The flame atomic absorption 

spectrophotometer with high resolution continuum 

source (Model ContrAA 300, Analytik Jena, Germany) 

was used for determinations of Zn concentrations in 

soil and plant samples. 

The pH determination was carried out in 

aqueous suspension, the soil-water ratio being 1: 2.5. 

The Zn levels in plants and corresponding soil 

are expressed as mg/kg dry weight. The locations 

have the following geographical coordinates (table 1).
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                                                                                           Table 1 

The geographical coordinates of the locations 

Location Altitude Latitude (North)    
 

Longitude (East)  

L1 281 46°32'24.1" 24°27'69.6"  

L2 278 46°31'99.1" 24°27'69.2"  

L3 297 46°31'24.9" 24°28'10.9"  

L4 285 46°31'13.8" 24°25'97.1"  

L5 283 46°31'00.4" 24°23'31.5"  

L6 319 46°28'36.0"  24°20'47.0"  

L7 311 46°27'50.6"  24°20'08.0"  

L8 321 46°26'15.4"  24°18'87.7"  

   

Results and Discussions 

 

The soil pH values corresponding to 0-20 cm soil depth are between 6.34 to 7.82, and for 20-40 cm between 6.39 to 

8.00 (table 2). 

   Table 2 

The soil pH values 
 L1 L2 L3 L4 L5 L6 L7 L8 

0-20 cm 7.82 7.78 7.64 7.37 7.93 6.34 6.44 7.68 

20-40 cm 7.86 7.92 7.74 7.13 8.00 6.39 6.59 7.5 

 

In Figure 1 are presented the results regarding the Zn contents (average values) in soil and Beta vulgaris L. 

roots. 
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soil 20-40 cm 231,53 408,33 45,53 49,5 43,26 43,68 34,02 40,87
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Fig. 1. Zn average values (mg/kg dry weight) in Beta vulgaris roots and corresponding soil samples 

Legend: L1-L8 = Sampling locations 

 

In soil (0-20cm) Zn registered values between 

34.03 ppm (L7) and 541.06 ppm (L2), and for 20-40 

cm depth, between 34.02 ppm (L7) and 408.3 ppm 

(L2). 

In Beta vulgaris roots the values of Zn content 

varied between 7.06 ppm (L4) to 14.39 ppm (L5). 

Conclusions  
 

In Beta vulgaris L. roots the values of Zn 

content varied between 7.06 ppm (L4) to 14.39 ppm 

(L5). 
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In first two locations, Zn values in soil have 

exceeded the normal contents for Romania. Zn value 

corresponding to L2 (541.06 ppm) is over the Alert 

threshold values (300 ppm) but under the Intervention 

threshold value for Romania (600 ppm). 

Monitoring the heavy metals levels in such 

polluted areas is necessary when we use these lands for 

crops. 
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