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Abstract. This article presents the results of X-ray fluorescence analysis 
(XFA) of gray-brown soils on the content of heavy metals nickel, 
antimony, copper, zinc, arsenic, lead, vannadium, chromium, manganese, 
iron, cobalt and aluminum of the karakul pasture Karnabchul. The 
dynamics of the distribution of heavy metals over the soil profile of gray-
brown soils is described in graphic images. The drawings depict the 

landscape of the karakul breeding pasture Karnabchul and the soil section 
of gray-brown soils. 
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gray-brown soils. The low humus content contributes to a greater accumulation of heavy 

metals harmful to the biota of the soil and the environment.In Karnabchul, the average 

annual precipitation is 80-100 mm . The coordinates of the experiment venue are 

39040’53.1”N and 65047’22.5”E. The process of soil formation occurs under the influence 
of physical processes - freezing in winter and desiccation in summer, during chemical 

processes - chemical weathering, formation of carbonates and gypsum, as well as 

cementation of their particles, during physico-chemical processes-salinization. The 

absorbed cations are dominated by calcium and magnesium cations, which transmit an 

alkaline environment to the soil, and which lead to an increase in heavy metals such as 
vanadium, chromium, manganese, iron, cobalt and aluminum at a depth of about half a 

meter. The thickness of the soil horizon is very weak 40-50 cm, gypsum accumulates 

below, the soil profile is poorly differentiated. 

 

Fig. 1.

 

Fig. 2.
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2 Materials and methods 

3 Results and discussion 

Soil samples were taken from every 20 cm of the soil profile (0-20 cm, 20-40 cm, 40-60 

cm, 60-80 cm, 80-100 cm) of gray-brown soils, for this purpose a soil section was laid on 

the karakul breeding pasture of Karnabchul, Samarkand viloyat, Republic of 

Uzbekistan.Research results. X-ray fluorescence analysis (XFA) of gray-brown soils of the 

karakul pasture Karnabchul showed that in the upper horizon of 0-20 cm the content of 

heavy metals nickel and antimony is greater than in the upper layers of serozem soils. If the 

nickel content in serozem soils at a depth of 0-20 cm averages 55 mg/kg, then in gray-

brown soils it showed 69 mg/kg. And if the content of heavy antimony metal in the upper 

layer of 0-20 cm serozem soils averages 220 mg / kg, then in gray-brown soils -284 mg / 

kg. According to the soil profile of gray-brown soils, these two heavy metals behave almost 

identically. The nickel and antimony content in the soil horizon of 20-40 cm slightly 

increased than in the upper horizon, amounting to 72.65 mg/kg and 303.4 mg/kg, 
respectively. Even deeper at a depth of 40-60 cm of gray-brown soils, an increase in the 

content of heavy metals nickel and antimony was observed, amounting to 67.26 mg/kg and 

293 mg/kg. Further, the heavy metal nickel at a depth of 60-80 cm in gray-brown soils 

decreased to 56 mg/kg, and at a depth of 80-100 cm reached its original content on the 

upper layer of 69 mg/kg. The heavy metal antimony increased at a depth of 60-80 cm and 

averaged 315 mg/kg, then at a depth of 80-100 cm continued to increase, surpassing the 

content on the upper layer, averaging 409 mg/kg (Figures 1 and 2). 

The same pattern of distribution of heavy metals along the soil profile of gray-brown 

soils, similar to nickel and antimony, was traced in the distribution of heavy metals along 

the soil profile, such as copper, zinc, arsenic and lead. But there was a difference from 

nickel and antimony, their content in gray-earth soils is greater than in gray-brown soils. If 
the content of copper, zinc, arsenic and lead in the upper horizon of 0-20 cm of gray-earth 

soils averages 40 mg/kg, 200 mg/kg, 14.5 mg/kg and 250.5 mg/kg, then these indicators in 
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the upper layer of gray-brown soils were 38 mg/kg, 75 mg/kg, 11 mg/kg and 13 mg/kg. 

Such differences in the content of heavy metals in gray-earth and gray-brown soils require 

further research. 

At a depth of 20-40 cm of gray-brown soils, the content of all four heavy metals increased, the 
content of copper was 39 mg/kg, zinc 76 mg/kg, arsenic 16 mg/kg and lead 28 mg/kg. No lead was 

found in gray-brown soils at a depth of 40-60 cm, and the content of copper, arsenic and zinc 

decreased (38 mg/kg, 9 mg/kg and 75 mg/kg), then at a depth of 80-60 cm the content of copper, zinc 
and lead increased (43 mg/kg, 76 mg/kg and 2.5 mg/kg), and the arsenic content remained unchanged 
(9 mg/kg). In the lower layer of 80-100 cm of gray-brown soils, the content of heavy metals zinc and 
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arsenic increased (76.5 mg/kg and 11 mg/kg), the copper content decreased (36 mg/kg), and the lead 
content remained unchanged (2.5 mg/kg).
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4 Conclusions 
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