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Changes in Bio-availability of Immobilized Cu and Zn Bound to Phosphate in

Contaminated Soils with Different Nutrient Addition

XU Ming-gang' ; ZHANG Qian"?, SUN Nan', SHEN Hua-ping', ZHANG Wen-ju'

(1.Key Laboratory of Crop Nutrient and Fertilization, Ministry of Agriculture, Institute of Agricultural Resources and Regional Planning,
Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. Beijing Yiqing Environment Center, Beijing 100710, China)
Abstract: Bio-availability of Cu and Zn fixed by phosphate in contaminated soils with application of nutrients were measured by pot experiment.
It was simulated for the third national standardization of copper and zinc polluted soils by adding copper and zinc nitrate into red and paddy
soilss respectively and together. Phosphate amendment was added to the soils to fix Cu and Zn; then added KCl and NH,Cl or K, SO, and
(NH, ), S0y fertilizers following to plant Ryegrass, which was harvested after 40 d. Available Cu/Zn content in soils and biomass, Cu/Zn
content in the shoot of Ryegrass were determined. Results showed that, compared with no nutrient application, adding KCl and NH, Cl/ K, SO,
and (NH, ), SO, to polluted red and paddy soils increased the available Cu and Zn content in red soil significantly. The increasing order was
KCl and NH, Cl > K,SO, and (NH,),S0,. Especially in single Zn polluted red soil, the available Zn content increased by 133.4% in
maximum. Although adding K, SO, and (NH, ), S0, could promote the growth of Ryegrass on red soil, and the largest increasing was up to
22.2%:> it increased Cu and Zn content in the shoot of Ryegrass for 21.5%-112.6% remarkably. These nutrient effects on available Cu and
Zn were not significantly in paddy soil. It was suggested that application of nitrogen and potassium fertilizers to soils could change the bio-
availability of Cu/Zn. So it is necessary to take full account of the nutrient influence to the heavy metal stability which fixed by phosphate in
contaminated soils when consider contaminated soils remediation by fertilization.
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Table 1 Physical and chemical properties of the soils used
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/ g*kg /emol kg /mg*kg /mg*kg /mg*kg /mg*kg /mg*kg /mg*kg
AR 4.74 17.8 5.9 24.8 111.6 38.90 0.22 83.26 1.17
KFE L 5.64 49.7 16.1 54.7 130.0 80.15 0.20 130.74 1.11
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Table 2 Experimental treatments and application rates of nutrients

e IMAE4)E TN — 045 B KC1 Fl NH, Cl TN K80, FICNH,),S0,
/mgekg™! Ig*kg™! Ig*kg™! Ig"ke™!

Cu-P-CK Cu 200 1.59 0 0

Cu-P-Cl Cu 200 1.59 NO0.15; K,00.12 0

Cu-P-S Cu 200 1.59 0 N0.15: K,00.12
Zn-P-CK Zn 400 3.19 0 0

Zn-P-Cl 7Zn 400 3.19 NO0.15: K,00.12 0

Zn-P-S 7n 400 3.19 0 NO0.15; K,00.12
CuZn-P-CK Cu200, Zn400 4.69 0 0
CuZn-P-Cl Cu200, Zn400 4.69 NO0.15: K,00.12 0
CuZn-P-$ Cu200, Zn400 4.69 0 NO0.15; K,00.12
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Table 3 pH of red soil and paddy soil with applications of various nutrients
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Fig.2 Bio-yield of Ryegrass growing in the soils with applications of various nutrients
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Table 4 Amount of Cu absorbed by Ryegrass growing in red soil and paddy soil with applications of various nutrients/mg®kg ™"

e Qb3 Cu-P CuZn-P T4 Ab B Cu-P CuZn-P
al- 50.5 b — a- 31.1b 33.0a
4T 3% SO%- 41.4b 47.5 KA L S0t~ 29.4 b 29.5a
CK 19.5a 28.4 CK 25.1a 27.1a

5 AEMEET 2#LIEREEE MRS /mg kg !
Table S Amount of Zn absorbed by Ryegrass growing in red soil and paddy soil with applications of various nutrients/mg*kg ™"

T4 pogil Zn-P CuZn-P T3 b ¥ Zn-P CuZn-P
a- 646 ¢ — a- 321 a 340 b
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CK 372 a 612 CK 283 a 292 a
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