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YANG Sheng Xlan'g , L1 Feng- mei’ PENG Xilzhe® ,/CAOQ Jian- bing®, CAO Zhi-xi'

(1. Kéy Laboratory of Soﬂ Resources and Envu"onment" in Q"anhef of Guizhou Province, College of Resources and Environment, Zunyi

&

Normal UanE‘I‘blty, Zumyi 563006, China; 2. College of Blology and Environmental Science, Jishou University, Jishou 416000, China;
3. Xiangxi Environmental Protection Bureau, Jishou 416000, China)

Abstract; A field trial was conducted with abandoned Pb-Zn mine tailings to evaluate the effectiveness of amendments with different C/
N/P ratios on plant growth, soil nutrients and enzyme activities, and heavy metal concentrations in plant tissues and the mine tailings.
The following results were noted. (D The application of amendments with different C/N/P ratios promoted plant growth and
development. The vegetation cover and biomass increased from 2. 0% -20. 0% and 9. 4-115 g-m > at 6 months to 62. 5%-98. 5% and
389-2358.3 g-m > at 30 months, respectively. 2When compared with the control tailings, the mean values of organic carbon, water
organic carbon, nitrate nitrogen, and available phosphorus in the treatments with different C/N/P ratios increased 6.0% -93.3% ,
1.3%-49.3% , 12.3%-214.7% , and 2.7%-81.3% , respectively. Similarly, the addition of amendments with different C/N/P
ratios enhanced the soil enzyme activities of dehydrogenase, B-glucosidase, urease, and phosphatase 0.3-2.8, 0.1-1.4, 0.1-0.6,
and 0. 1-0. 5 times those in the tailings. (3 The addition of amendments with different C/N/P ratios decreased the concentrations of
diethylenetriamine pentaacetate ( DTPA ) -extracted Cd, Cu, Pb, and Zn in the mine tailings and the accumulation of Cd, Cu, Pb, and
Zn in plant tissues in different degrees. DTPA-Cd, DTPA-Cu, DTPA-Pb, and DTPA-Zn decreased 2. 5% -40.2% , 1. 4% -25.6% ,
1.4%-15.2% , and 0. 4% -24. 9% , respectively, compared with the control tailings. @Pearson’s correlation coefficients showed that
the vegetation cover and biomass were correlated positively with the soil nutrient elements and enzyme activities and negatively with
DTPA-extractable metal concentrations. No correlations were observed between the plant metal concentrations and soil DTPA-
extractable metal concentrations, nutrient elements, and enzyme activities. Generally, amendments with different C/N/P ratios aided
phytostabilization of some types of mine tailings is the preferred option for full remediation of these mine wastelands.

Key words : Pb-Zn mine tailing; amendments with different C/N/P ratios; amelioration; plant growth; soil properties
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Table 1 ~ General physico-chemical properties of Ph-Zn mine tailings and medicinal herb residue

. o R fE BR Ew @ G b m

/dS-m /g kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg ™! /mg-kg !
A 8.2+0.3 1.7+0.14 1.6+0.38 27.1x6.5 17.9%5.3 16.4+0.38 25.6=x0.68 671 +54.6 1412 £228
el 5.0+0.1 3.2+0.36 531 +54.6 98.3+1.7 504+13.6 0.12+0.01 12.2+0.55 31£3.6 125 £14.9
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Table 2 Sown plants and their amounts in the experiment plots

BT RE WRAH B4 B
1 RAEL i Miscanthus sinensis 0.5
2 RAF WER  Pennisetum alopecuroides 1
3 FE BIRLT  Lespedeza bicolor 1
4 R o Indigofera pseudotinctoria 1
5 Eops TH Xanthium sibiricum 0.75
6 ZF} WEAEE  Artemisia annua 0.75
7 By v AR Boehmeria nivea 0.75
8 Weds®l  BEAENEE  Patrinia punctiflora 0.3
9 LR AEHM Paulownia fortunei 0.1
10 Rk FAR Platycladus orientalis 1.5
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