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Abstract: This study was conducted to evaluate accumulation rates of uranium, thorium and potassium as natural radioactive elements in two 
areas of different human activities and to determine their accumulation in soil and associated crops samples. In the present study, natural 
radioactivity of U, Th and K in soil and Wheat crops by the Gamma ray spectroscopy and high-purity Ge (HPGe) detector was detected. The 
samples were collected from two places at Baghdad in Iraq. The overall mean transfer factor (TF) of uranium, thorium and potassium was 
0.194, 0.089 and 0.324 respectively, as an average of each element in the six contaminated setting areas Al-Tuwatha. Similarly, the overall 
mean transfer factors for six selected natural setting areas Al Gherai'at were 0.082, 0.046 and 0.195 respectively. Accordingly, these results the 
overall mean TF of radionuclides U, Th and K in contaminated soil setting area were 47% higher than that in natural soil sample setting 283 232 40

areas. It can be conclude that the activity concentrations of these radionuclides in plants and their plant transfer factors seem to depend on the 
activity concentrations of the same radionuclides in corresponding soil. 
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The accumulation of radioactive isotopes in soil and air 

is of global concern because of its association to the public 

health. It is well known that naturally occurring radionuclides 

can be released into the soil environment from both nuclear 

(nuclear power plants-NPPs and waste disposal) and non-

nuclear industries (coal-fired power plants and oil and gas 

processing) (John et al 2003). Utilization of radionuclides in 

the research field of plant, soil and water studies is also 

considered as other source for radionuclides to 

environmental components (Qin-Hong et al 2010). Released 

radioactive isotopes to the environment are eventually 

transferred by water and air to the soil and sediment which in 

turn reacted with soil components to form stable complexes.  

Radionuclides can transfer from soil to human through 

several pathways. Soil-plant-man in food chain is one of the 

major pathways for human to get internal radiation exposure 

(Chen et al 2005). Radionuclides are incorporated into plants 

as a result of direct deposition from the atmosphere and 

resuspension of soil on aerial parts as well as root uptake 

from contaminated soil and water (Gupta and Walther 2014). 

Those in soil are then transferred to plants along with the 

nutrients during mineral uptake, accumulated in various parts 

and even reach the edible parts. Concentration of 

radionuclides in soil is a significant factor influencing the 

concentration in plants. Therefore, it is important to 

investigate the distribution of radionuclides in soils and plants 

and their long-term behavior, such as mobility, transfers and 

translocation (Vera Tome et al 2003). 

The uptake of radionuclides in plant from soil is difficult to 

quantify (Gupta and Walther 2014). Soil-to-plants transfer 

factor (TF) has been widely used in the estimation of amount 

of radionuclides expected to enter plant from soil (IAEA 2009) 

and also in assessment of the contribution to internal 

radiation dose through ingestion exposure pathway. TF is 

one of important parameters used in mathematical models 

for the radiological risk assessment needed for a facility using 

radioactive material (Gregory and Agbalagba 2014), such as 

a nuclear power plant. TF is defined as the ratio of the 

concentration of radioactivity in plants to the radioactivity per 

unit mass in soil (Aswood et al 2013). Factors such as soil 

characteristics, climatic conditions, plant type, vegetation 

period, part of the plants concerned, physicochemical form of 

radionuclides and the interfering element can all influence 

the TF (Blanco et al 2002, Vandenhove et al 2009). Transfer 

factor of radionuclides from soil to plants and crops is 

reported from different natural and polluted areas regions of 

the world (Al-Masri et al 2008, Shtangeeva 2010, Nabiha et al 

2019). The transfer factor is differ depending on the 

environments and contaminated sites. Saeed (2012) 

determined the soil to rice plant transfer factors (TF) of 

natural radionuclides in the samples were collected from 

different two places at Kedah in Malaysia where the values of  

the transfer factor mean (TF) of uranium for rural areas was 

0.156 whereas the TF mean values of thorium were 0.062.  
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