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Table 1 Effect of apatite on Cu accumulation in rye
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Table 2 Correlation coefficients between soil Cu content, pH and soil enzyme activities, plant physiological indexes
Cu
SOD POD CAT MDA
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Study on Apatite Combined Rye on Remediation of Cu
Contaminated Soil

DU Zhimin', GUO Xuebai®, ZHEN Jing', LUO Hongji’, ZHOU Jing*, WANG Jiwen',
YUE Dandan', GONG Tao', YANG Wenlingl*, CHEN Guocan'

(1 Institute of Biology Co. Ltd., Henan Academy of Sciences, Zhengzhou 450008, China; 2 Zhengzhou Technology and Business
University, Zhengzhou 450000, China; 3 Sichuan Changhong Green Environmental Science and Technology Co. Ltd., Chengdu
610404, China; 4 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: A field experiment was conducted to test the remediation effects in a Cu contaminated soil by applying apatite
(LH1, LH2, LH3 and LH4, dosages of 10, 20, 30 and 50 g/kg, respectively) and rye (Secale cereale), the biomass and Cu
accumulation of rye, soil pH and Cu speciation, enzyme activities, and plant physiological indexes were measured. The results
showed that apatite significantly increased soil pH, biomass and Cu accumulation of rye, but decreased Cu concentrations in
shoots and roots of rye. Compared to control, LH3 increased Cu absorption of rye by 33.38 times of control, which was the
highest treatment. Compared to control, LH1, LH2, LH3 and LH4 significantly decreased soil exchangeable Cu by 37.0%, 58.9%,
89.0% and 83.3%, while increased carbonate-bound Cu by 46.6%, 63.1%, 78.0% and 93.3%, respectively. LH2, LH3 and LH4
increased soil phosphatase, calatase, and urese activities, and increased SOD and POD activities of rye, but decreased MDA
content of rye. In general, combining apatite of 30 g/kg with rye could remediate effectively Cu contaminated soil.

Key words: Apatite; Rye; Remediation; Cu; Soil enzyme activities; Plant physiological index
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