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Restoration of Soil Quality After Mixed —species Planting on Mining Wasteland at Zijinshan Gold —Copper
Mine, Fujian Province, China
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(1.College of Forestry , Fujian Agriculture and Forestry University, Fuzhou , Fujian 350002, China; 2.Office for Environmental Education &
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Abstract: The aim of this study is to examine the recovery of soil physico—chemical properties on a mining wasteland at Zijinshan gold—cop—

per mine in Fujian Province, China, planted with a set of mixed species. The sets of mixed—species planted were Pinus massoniana + Les—
pedeza bicolor(mixture A), P. massoniana + L. bicolor + Vetiveria zizanioides (mixture B), P. massoniana + local flood turf(mixture C), Lig—
uidambar formosana + local flood turf(mixture D), Eucalyptus robusta + local flood turf(mixture E), and P. massoniana + E. robusta + local
flood turf(mixture F), and the undisturbed vegetation close to the mining area served as control. After five years, soil moisture content, aggre—
gate structure, nutrient and heavy metal contents and soil erosion were measured. The result showed that the soil moisture content were 1.99,

1.78, 1.34 times and 1.66 times higher on mining wastelands planted with mixtures A, D, E and F, respectively than the control; while no sig—
nificant difference was observed between the control and planting mixtures B and C. The soil water stability aggregate were better on mining
wasteland planted with mixtures B, C and F than others, which in turn increased resistance to soil erosion. Planting mixture D resulted in sig—
nificantly higher soil nutrient content of the mining wasteland than other mixtures; total N, hydrolysable N, total P and available K contents

were 54.98%, 78.17%, 63.18% and 85.19% of the control, respectively. Soil Pb, Cd, Cr, Ni, Zn, Mn and Cu contents were lower in mixture F
than other mixtures. It can be concluded that planting a mixture of P. massoniana, L. bicolor, V. zizanioides (mixture B), a mixture of L. for—
mosana, local flood turf(mixture D) and a mixture of P. massoniana, E. robusta, local flood turf(mixture F) are desirable to readily restore soil
physical and chemical properties on mining wasteland at Zijinshan gold—copper mine.
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Table 1 Mixed—species planting on mining wasteland at Zijinshan

gold—copper mine
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Figure 1 Soil moisture contents of different mixed—species planting
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on mining wasteland at Zijinshan gold—copper mine
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Table 2 Soil aggregate structure of different mixed—species planting on mining wasteland at Zijinshan gold—copper mine

Bt TR R SR A 2H 1 %% P
>5 mm 2~5 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm >0.25 mm

A 17.70+4.10a 12.10+5.80ab 5.50+2.69d 9.00+4.81d 4.30+1.23a 48.60+9.05bc 32.65+18.14bc
B 12.00+2.82ab 11.30+0.71ab 19.50+1.27a 14.6+0.85ab 8.30+0.99a 65.70+4.67a 12.68+2.92¢
C 13.07+5.49ab 13.40+2.12ab 16.00+1.11ab 13.93+3.64bc 5.87+1.88a 62.27+3.51ab 29.72+6.77bc
D 6.20+3.30b 9.00+4.85b 10.13+3.32¢d 9.20+1.64cd 4.73+2.23a 39.27+10.52¢ 58.75+10.58a
E 7.00+£3.64 b 10.60+4.80b 11.93+5.51be 10.93+1.89bed 6.53+0.50a 47.00£14.84bc  46.92+16.62ab
F 14.00+3.80ab 19.20+1.83a 18.67+2.54a 13.93+0.99be 6.00+2.64a 71.80+4.33a 17.45+4.50c

CK 11.93+5.28ab 15.33+4.97ab 20.33+1.22a 19.73+3.19a 5.40+1.16a 72.73+11.55a 22.02+2.74¢

T ZHREIRE =(>0.25 mm FIRMAT i & 5 —>0.25 mm FHSRANRIH & )/>0.25 mm P RAET i & FEx100% , FH - —F 5008 5 T AR
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Table 3 Soil nutrition of different mixed—species planting on mining wasteland at Zijinshan gold—copper mine

5 pH £ Nimg-kg" 7K Nimg-kg' 4 P/mg-kg” B Pimg-kg’ £ K/mg-kg”  H K/mg-kg' AHLSU/mg ke
A 542031a 0.7020.44cd 64.29+3435d  3.15:0.08c  10.72+1.58bc  14.3822.30bc  62.24+3.00cde  10.16+6.98cd
B 531£049ab 0.54:0.17d  60.71£10.38d  2.76:0.12¢  4.78+2.50bc  28.83x2.01a  29.76:1.4le  6.29+4.44d
C 5.28+0.07ab 1.1620.20bc 119.29+17.84ab  2.98+0.12d  3.88+1.86bc  23.67+2.0la  99.49+2.71abc  27.2246.52b
D 4.82:0.04bc 127+0.32b 124.52+33.88ab  3.50:0.05b  15.1629.73ab  24.25:1.80a 116.33£12.82ab 24.71+7.44b
E 5.18+0.19ab 1.01£0.27bcd 106.19+28.88bc  3.46+0.01b  4.72+0.50bc  16.92+3.21b  76.19+14.58bcd 22.86+5.30bc
F 4.62+0.32cd 0.74£0.09bcd  73.33#0.41cd  2.05:0.08f  23.95+11.32a  11.50#3.12c  52.21x1.37de  15.84x3.13bcd
CK 4.18+0.19d 231:0.57a 159.29+25.71a  5.54+0.12a 339:0.83c  28.17¢3.97a 136.56+28.46a 59.21+15.23a
FOMRZ febn< — 0.8 100 8 5 80 10
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Table 4 Soil heavy metals content of different mixed—species planting on mining wasteland at Zijinshan gold—copper mine/mg-kg™

R Cu Pb Zn Mn Cd Cr Ni
173.49+113.44abc  103.33+4.54a 60.61+42.38bc  664.80+27.86a 1.77+0.18bc 14.03+7.09cde 18.88+0.99b
B 306.20+41.87a 68.13+14.90a 27.00+4.51c 54.52+1.56¢ 1.75+0.26¢ 35.10£14.47a 28.22+9.39a
C 85.98+5.63¢ 139.92+69.66a 143.66+75.52a  214.61+124.90bc 2.53+0.26a 11.47+4.19de 7.26+1.45¢d
D 173.97+102.15abec ~ 71.02+13.19a 93.46+21.58ab 378.95+69.58b 2.16+0.31ab 23.10+1.98bc 9.73+2.63¢c
E 133.91+9.67bc 95.83+27.02a 83.09+26.88abc  655.07+185.03a 2.56+0.21a 26.04+1.66ab 21.33+3.26ab
F 157.38+17.52bec  67.25+14.94a 44.84+17.22bc  98.01+36.83bc 0.95+0.04d 4.33+1.37e 0.63+0.41d
CK 236.12+87.14ab  672.31+86.92b 53.31+9.91be 38.48+6.22¢ 2.14+0.17abe 15.39+0.49bcd 5.90+7.21cd
EE&=: 1t 400 500 500 — 1.0 300 200
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Figure 2 Soil erosion amount of different mixed—species planting

on mining wasteland at Zijinshan gold—copper mine
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Figure 3 Cluster analysis on soil quality of different mixed—species

planting on mining wasteland at Zijinshan gold—copper mine
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