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Table 1 Characters of tested soil samples and cake manure
[5-10] pH - 6.10 7.60 7.70
Cd Pb Ni Cr N (g/kg) 74.7 1.00
P,0s (g/kg) 55.7 1.96 1.63
[11] K (g/kg) 329 13.0 0.14
(g/kg) - 22.1 20.3 14.6
Cu (mg/kg) 62.6 18.9 337 678
Pb (mg/kg) 8.89 37.0 139 136
Cd (mg/kg) 2.40 7.40
Zn (mg/kg) 47.1 53.7 175 420
( )
1.1.2 2.00 kg
1.50 kg 0.50 kg ( 0.50 kg
)
1.50 kg
1 (CK) (OF) (IF)
(OF+IF)
1.1 ( ) 11 750 g
1.1.1 2014 5 16 —7 1.50 kg
18 32 2 x 4 x 2 x2
3 ) 3 96
(118 ¢g/ ) 045¢g/ ) 057¢g/ )
(200 g/ )
1.2
pH
( / ) (Cd Cu Pb Zn)
( 30 cm) pH NY/T 1377—
20071
4 mm
( ) 105 C 15 min 75 C
( ) (IKA A11B S25 )
1 [12] 200 mm( ( 0.15mm )
)% 200 mm( ) [1] HNO;( )
( 2.00kg/ ) (Milli-Q
[13] Academic A10 )
10 min Cu Pb Zn
Cd (Varian
AA240FS )
1d SPSS 13.0
6
12 Duncan 95%
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Fig. 1 Aboveground biomass of two lespedeza species under different treatments
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Fig.2 Root biomass of two lespedeza species under different treatments
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Table 2  Effects of xenobiotics on contents of Cu, Pb, Cd and Zn in wasteland planted two lespedeza species

CK OF IF OF+IF CK OF IF OF+IF
Cu - 52.9 ab 38.8¢ 41.2 be 652a 340c¢c 385¢ 40.8 be
- 438 a 217 be 450 a 305b 201 be 230 be 148 ¢
Pb - 73.1c¢ 93.8b 158 a 48.3d 51.5d 53.7d 58.9d
- 270 b 133 cd 841 a 62.5d 61.1d 111 cd 172 ¢
Cd - 7.10b 8.90b 13.8a 7.10b 10.5 ab 7.80b 8.30b
- 31.8b 13.6¢ 85.0a 10.0 ¢ 81c 232 bc 19.7 be
Zn - 158 cde 132 de 221 be 369 a 254 b 197 bed 127 ¢
- 312 cd 247 cd 1329 a 428 be 164 d 314 cd 599 b
Cu 83.8a 40.5 cd 31.3d 28.9d 33.5d 67.9 ab 58.0 be 59.6 be
310 a 165 be 137 be 150 be 150 be 119¢ 106 be 205b
Pb 440 a 97.8b 61.0c 51.5¢ 65.4 be 67.4 be 50.0c 56.4c
740 a 105 b 61.2cd 49.9d 120 b 743 ¢ 593 cd 779 ¢
Cd 43.0a 10.5b 6.93b 7.36b 9.44b 7.71b 8.12b 6.78 b
94.6a 11.3b 10.2b 6.54 c 1230 9.25 be 7.14 ¢ 12.0b
Zn 646 a 186 b 171b 149 b 155b 178 b 198 b 123 b
1815 a 380 b 166 cd 103 d 371b 404 b 354b 284 be
e P<0.05 (Duncan )
x3 HNEYREAMENELAMERRKTEEREREIFIE(ng/ke)
Table 3  Effects of xenobiotics on contents of Cu, Pb, Cd and Zn in tailing land planted two lespedeza species
CK OF IF OF+IF CK OF IF OF+IF
Cu 119a 50.5 be 66.7b 3l.1cd 23.3d 21.8d 30.8cd 19.8d
298 a 280 a 235 ab 206 ab 76.6 ¢ 159 be 164 be 230 ab
Pb 140 a 46.2 ¢ 75.0 be 473 ¢ 96.7b 101 b 59.7¢ 104 b
209 ¢ 144 cd 164 cd 64.7 e 121 de 97.8 de 362 b 639 a
Cd 13.0c 6.93d 11.7¢ 6.48 d 17.6 a 15.5 ab 8.47d 14.3 be
279¢ 273 ¢ 25.6¢ 11.7¢ 16.4 ¢ 25.0c 68.7b 136.0 a
Zn 732 a 178 cd 248 b 182 cd 124 ¢ 215 be 145 de 109 e
994 a 440 ab 508 ab 364 b 345b 283 b 303 b 615 ab
Cu 137 a 32.2bc 5140 39.5 be 38.1 be 14.6 ¢ 145¢ 20.9 be
241 a 53.6b 90.8b 68.8b 79.2b 585D 5490 83.8b
Pb 112a 573 b 56.0b 65.0b 116 a 93.1 ab 90.4 ab 87.6 ab
144 be 54.8d 61.4d 56.3d 224 a 173 b 139 ¢ 130 ¢
Cd 13.2 ab 6.96d 8.90 cd 10.7 be 153a 149a 14.0 ab 159a
22.6b 922¢ 8.81c 9.29¢ 43.1a 28.6b 24.6b 26.7b
Zn 248 ab 309 a 145 be 138 be 177 be 92.8 ¢ 654c 84.8 ¢
278 be 122 ¢ 181 de 185 de 218 cd 319b 149 de 545 a
(3
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Cu 2.3
3 « 3
( 4 Cu Pb Cd Zn
( ) 101
(3
Cu
Pb Cd
Cu
Pb Cd
Zn
x4 HNEYRMMMERARTELREECE TR S EF M (ng/kg)
Table 4 Effects of xenobiotics on contents of Cu, Pb, Cd and Zn in two mine tailing soils planted two lespedeza species
CK OF IF OF+IF CK OF IF OF+IF

Cu 322 a 335a 312a 322 a 326 a 327 a 210b 181 b
Pb 95.0a 90.7 ab 79.5 ab 94.9 a 70.0 be 56.7 ¢ 73.9 abc 535¢
Cd 220c¢ 2.03 cd 2.07c¢ 1.97 cd 1.67d 2.87 ab 320a 2.67b
Zn 149 ab 171 a 140 abc 168 a 153 ab 122 be 149 ab 112 ¢
Cu 198 a 182 be 187 ab 188 ab 168 d 171 cd 145 ¢ 103 £
Pb 41.8 c¢d 39.5d 4750 52.1a 44.5 be 414 cd 229e¢ 21.8e
Cd 1.67b 1.07 ¢ 1.83 ab 2.17a 1.77b 1.90 ab 1.70 b 1.60b
Zn 835a 80.8 ab 84.7a 83.8a 88.1a 73.0b 56.1c 51.7¢
Cu 598 cd 665 ab 599 cd 553d 653 be 619 be 657 abc 715 a
Pb 120 a 105 abc 114 a 105 ab 89.2 be 115a 89.3 be 853 ¢
Cd 6.43 be 5.37d 431e 440e 5.87 cd 7.63 a 6.40 be 7.00 ab
Zn 430 a 365b 358D 285d 297 cd 318¢ 286 d 294 cd
Cu 560 ab 661 a 580 ab 543 b 577 ab 593 ab 532b 591 ab
Pb 88.9 ab 101 a 78.6 b 86.3 ab 76.5b 83.2 ab 82.9 ab 88.8 ab
Cd 4.03 be 520a 3.63¢c 3.67c¢c 4.90 ab 4.87 ab 4.07 be 520a
Zn 282 ab 301 a 275b 288 ab 279 b 287 ab 269 b 278 b

3

(
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Remediation Effects of Xenobiotic Applications on Mine
Tailing Soils Planted with Lespedeza Species

SUN Qingbinl’2’3, YIN Chunqinz’s*, DENG Jinfeng2’3, LIU Xianli**, HUANG Jiexun®?

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 College of Environmental Science and Engineering, Hubei Polytechnic University, Huangshi, Hubei 435003,
China; 3 Hubei Key Laboratory of Mine Environmental Pollution Control & Remediation (Hubei Polytechnic University),
Huangshi, Hubei 435003, China)

Abstract: Soil culture experiment was conducted with two kinds of mine tailing soils (wastelands and tailing residues land)
planted two lespedeza species differing in Cd sensitivity in order to explore the remediation effects by adding xenobiotic
substance (e.g., new soil, sawdust, organic fertilizer or inorganic fertilizer). The results showed that the biomass of Lespedeza
bicolor was significantly higher than that of Lespedeza cuneata, while the treatment of applying new soil and organic inorganic
fertilizer had the highest biomass of Lespedeza bicolor in all treatments. In addition, biomass of root and shoot were enhanced by
xenobiotic application in both /lespedeza species, which the addition of new soil improved the physical and chemical conditions of
sites. When two mine tailing soils were applied with new soil or fertilizer, the heavy metal contents in roots or shoots of
Lespedeza cuneata were significantly reduced, but little change occurred in Lespedeza bicolor. The contents of some heavy metals
in two mine tailing soils can be reduced by applying exogenous or planting two lespedeza species, but the net uptake amount of
heavy metals by plants are extremely low. In a word, the application of new soil and fertilizer obviously enhanced the site quality
of two kinds of mine tailing soils, which increased the biomass of two Lespedeza species and decreased the uptake of heavy
metals, so priority choose the tolerance plant species on the basis of soil amendment is the optimal way to improve the
phytoremediation effect.

Key words: Lespedeza; Mine tailing soils; Xenobiotic; Remediation effect
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