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24-29 

 

Rice is a staple food grown by 

Indonesian farmers, and its 

intensive cultivation can 

decrease soil fertility in paddy 

fields. Farmers use inorganic 

fertilizers such as Urea, KCl and 

SP-36/TSP to overcome 

infertility. However, this 

alternative fertilizer sources 

pollute the soil with heavy 

metals, such as Pb and Cd 

derived from phosphate 

fertilizers. 

Lamongan Regency, East Java 

In the highland rice fields of 

Wonosobo, Central Java, a Pb 

content of 9.32-14.82 mg kg-1 

was found. Rice fields in Gowa, 

South Sulawesi, were found to 

contain 0.0151 mg kg-1 of Pb. 

Rice accumulated with heavy 

metals can increase the risk of 

developing kidney illness, 

cancer, osteoporosis, and even 

autism, which is on the rise 

among children. Heavy metal 

pollution should be addressed 

immediately, and remediation 

should be conducted by applying 

organic materials or fertilizers 

before planting. The heavy 

metals will be immobilized in 

soils and not readily absorbed by 

the rice through a chelating 

Long-term cultivation of paddy soils 

has resulted in Pb and Cd 

accumulation that exceeds the WHO 

tolerance levels of 2 mg kg-1 and 0.24 

mg kg-1 in food. In Musi Rawas, South 

Sumatra, Indonesia, the paddy soils 

with the greatest levels of Pb and Cd 

were those that had been intensively 

farmed for 80 years, reaching  the 

concentrations of 20.56 mg kg-1 Pb 

and 0.72 mg kg-1 Cd for soil, and 3.11 

mg kg-1 Pb and 0.29 mg kg-1 Cd for 

rice. The lowest concentrations were 

obtained with 20 years of cultivation 

at 17.82 mg kg-1 and 0.26 mg kg-1, for 

Pb and Cd in soils, respectively. The 

Pb content in the paddy fields in Pati, 

Central Java, ranged from 0.23-2.55 

mg kg-1, while the Pb content in the 

lowland watershed of Solo Hilir 

ranged from 0.20-2.94 mg kg-1. The 

highest concentration of Pb and Cd in 

rice was found at 80 years old in 

paddy soils with the value of 3.11 mg 

kg-1 and 0.29 mg kg-1, respectively. 

The lowest concentrations were 

found at 20 years old of soils with a 

value of 2.35 mg kg-1 Pb and 0.15 mg 

kg-1 Cd, respectively.  

 



process 

[AQ2]  ok ok 

[AQ3] 35 available nutrients including N, P, K 

and trace elements bulk density, 

soil permeability, and organic 

carbon [24]. 

available nutrients including N, P, K and 

trace elements, bulk density, soil 

permeability, and organic carbon [24]. 

[AQ4] 28 

And 16 

(Table 7) The results for Pb based on paddy soil use 

can be seen in Table 6 and Table 7 

[AQ5] 20 1.340 1,340 
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