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Abstract       When Cu is not available for plant, ion deficiency symptoms 
occurs, the most affected being young leaves and reproductive organs. At 
high concentrations, copper can be extremely toxic and causes symptoms 
such as chlorosis and necrosis, stunting, discoloration of leaves and root 
growth inhibition [7]. The aim of this study was to monitor the Cu levels in soil, 
in a polluted area, and its accumulation in Beta vulgaris L. roots. The plants 
and corresponding soil samples were taken from eight location, the first two 
(L1,L2) being near Tarnaveni, an romanian industrial centre. The flame 
atomic absorption spectrophotometer was used for determinations of Cu 
concentrations in soil and plants samples. The levels of copper in plants and 
soil are expressed as mg/kg dry weight. In soil (0-20 cm) Cu registered values 
between 10.48 ppm and 22.56 ppm, and for 20-40 cm depth, between 10.26 
ppm and 27.76 ppm. In locations 1 and 2, the Cu levels have exceeded the 
normal contents in soil for Romania (100 ppm) but do not have exceeded the 
alert threshold value (200 ppm) established by Order no.756/1997 of the 
Ministry of waters, forests and environment protection [9]. In Beta vulgaris 
L. roots the values of Cu content varied between 1.7 ppm to 3.38 ppm. The 
highest value of this metal in plant was correlated with the highest value 
registered in soil. The use of agricultural soils located in areas close to old 
industrial activities should be avoided due to the high risk of metal 
accumulation in plants.   
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Sugar beet Beta vulgaris L. are cultivated for roots, 

which the processing is obtained as the main product, 

sugar, and as by-products, molasses, and the pulp used in 

animal feed and to obtain the alcohol [11].  

 When Cu is not available for plant, ion 

deficiency symptoms occurs, the most affected being 

young leaves and reproductive organs.  

 At high concentrations, copper can be extremely 

toxic and causes symptoms such as chlorosis and 

necrosis, stunting, discoloration of leaves and root 

growth inhibition [7]. 

 The mineral content of Beta vulgaris L.(fresh 

matter) per 100g is presented in table 1.

 

Table 1 

                                      The mineral content of Beta vulgaris per 100g (fresh matter)[10] 

 Minerals Nutrient value 

Calcium 16 mg 

Copper 0.075 mg 

Iron 0.80 mg 

Magnesium 23 mg 

Manganese 0.329 mg 

Zinc 0.35 mg 

  

The average content of Cu in plant tissue is 10 

µg.g
-1

 dry weight [1]. 

In accord with Order no.756/1997of the 

Ministry of waters, forests and environment protection, 

the Normal contents for Cu, in soil (NC) is 20 ppm, the 

mailto:lianaalda@yahoo.com


 11 

Alert threshold values (ATV) is 100 ppm and 

Intervention threshold values for Romania is 200 ppm 

[6,8,9]. 

   

Material and Methods 

  
The plants and corresponding soil samples were 

taken from eight location, the first two (L1, L2) being 

near Tarnaveni, an romanian industrial centre. All the 

locations are in Mures County (Romania).  

The soil samples were collected at 0-20 cm and 

0-40 cm depth, from each location. In table 2 are 

mentioned the geographical coordinates of sampling 

locations. 

The flame atomic absorption spectrophotometer 

with high resolution continuum source (Model ContrAA 

300, Analytik Jena, Germany) was used for 

determinations of Cu concentrations in soil and plant 

samples.  

The pH determination was carried out in 

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

The Cu levels in plants and corresponding soil 

are expressed as mg/kg dry weight.

                                                                                            Table 2 

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 
 

In Table 3 are mentioned the results regarding pH values, corresponding to the locations.  

Table 3 

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 Cu contents (average values) in soil and Beta vulgaris roots. 
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Fig. 1. Cu average values (mg/kg dry weight) in Beta vulgaris roots and corresponding soil samples 

Legend: L1-L8 = Sampling locations 
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In soil (0-20cm) Cu registered values between 

10.48 ppm (L7) and 22.56 ppm (L1), and for 20-40 cm 

depth, between 10.26 ppm (L8) and 27.76 ppm (L1). 

In Beta vulgaris roots the values of copper 

content varied between 1.7 ppm (L2) to 3.38 ppm (L1).  

The highest value of Cu (3.38 ppm) in plant was 

correlated with the highest value of this metal registered 

in soil. 

  

Conclusions 

 
      At high concentrations, copper can be 

extremely toxic and causes symptoms such as chlorosis 

and necrosis, stunting, discoloration of leaves and root 

growth inhibition. 

  In locations 1 and 2, the Cu levels exceed the 

normal contents in soil for Romania (100 ppm) but do 

not exceed the Alert threshold value (200 ppm) 

established by Order no.756/1997 of the Ministry of 

waters, forests and environment protection [9]. 

The highest value of Cu (3.38 ppm) in plant was 

correlated with the highest value of this metal registered 

in soil. 

 The use of agricultural soils located in areas 

close to old industrial activities should be avoided due to 

the high risk of metal accumulation in plants. 
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