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Effects of Several Soil Conditioners on Nutrient Availability and Enzyme Activity
in Heavy Metal Contaminated Soil

LI Ping, NIE Hao, LANG Man, SHI Mingyang, YANG Binyan, LUO Xiaosan

School of Ecology and Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China

Abstract: Heavy metal contamination is an important issue for cultivated land in China, as the presence of heavy metals in soil can
potentially affect the status of soil nutrients. To investigate the effects of soil conditioners on the availability of nutrients and enzyme
activities in heavy metals contaminated soil, a rice pot experiment was conducted using paddy soil contaminated by copper (Cu) and
cadmium (Cd) after applying 0.1% and 0.4% (mass ratio) of four soil conditioners such as polyacrylic acid (PAA), polyacrylamide (PAM),
polyvinyl alcohol (PVA), and humic acid (HA). The changes in organic matter, available nutrients, and enzyme activities were examined,
and their interconnections were clarified. The results showed that the application of soil conditioners increased soil organic matter, alkali-
hydrolyzed nitrogen, available phosphorus, and available potassium by 7.4%-22.7%, 4.9%-68.9%, 5.3%-20.7%, and 5.1%-108.5%,
respectively, as compared to the control treatment (CK) without soil conditioner application. Higher application rates of soil conditioners

resulted in greater increase in the nutrient contents. Application of 0.1% and 0.4% PAA increased the total phosphorus content in rice roots
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at the harvesting stage by 78.8% and 90.6%, respectively, while the total contents of nitrogen, phosphorus, and potassium in rice roots in
the other treatments decreased by 11.6%-41.7%, 26.4%-70.6%, and 18.3%-58.7%, respectively, as compared to the CK treatment. The soil
conditioner treatments increased nitrogen, phosphorus, and potassium content in rice straw by 14.0% to 87.1%, 62.0% to 524.2%, and
6.4% to 31.9%, respectively, as compared to the CK treatment. Conversely, the application of 0.1% and 0.4% PAM reduced the total
nitrogen content in rice grain by 15.1% and 12.2%, respectively. In contrast, application of PAA, PVA, and HA increased the total
nitrogen content in rice grain by 6.1%-23.1%, as compared to the CK treatment. The application of the four soil conditioners increased the
total contents of phosphorus and potassium in rice grain by 7.3%-21.1% and 2.4%-20.1%, respectively, as compared to the CK treatment.
Compared to the CK treatment, the activities of sucrase, acid phosphatase, and catalase activities in the treatments with four soil
conditioners applied increased by 17.8%-94.3%, 18.5%-163.0%, and 2.0%-22.0%, respectively. Application of PAA and HA decreased
soil urease activity by 3.3%-5.0%, while PAM and PVA increased soil urease activity by 3.8%-71.0%, as compared to the CK treatment.
In general, the application of soil conditioners enhances nutrient availability and the activity of sucrase, acid phosphatase, and catalase in

the heavy metal contaminated soils, which is beneficial for the maintenance of soil fertility and productivity. These findings provide a

valuable scientific basis for managing nutrients in the remediation of heavy metal contaminated soils.

Keywords: soil conditioner; heavy metal contamination; nutrient availability; enzyme activity
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Fig.1 Contents of soil nutrients in different treatments
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Fig.2 Contents of nutrients in different parts of rice in different treatments
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Table 1 Correlations between nutrient contents in soil and nutrient contents in different parts of rice
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Fig.3 Soil enzyme activities in different treatments
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