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Fig. 1 Sampling sites in Sidi village, Yangshuo, Guangxi
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Table 1 The analysis results of soil properties in Sidi village, Yangshuo, Guangxi

LR B ORI
2.3 TEESEXMNTEURMOZWMEESN
ST I i R e — S R E AR,

- HeE | feR | Wes o ALK MA BARAR | R AL [
(mg/kg) | (mg/kg) | (mg/kg) (g/kg) (g/kg) | (mg/kg) | (mg/kg) (mmol/kg)
1 518.70 4176. 00 0.28 6.57 10. 60 9.00 76. 65 0. 89 11. 60 10. 00
2 1462. 10 | 3446.00 0.71 6. 44 19. 80 17. 00 151.20 1.08 11. 88 17.25
3 293.20 2298. 00 0.21 6.27 11.20 12. 00 121. 80 1. 40 9.47 10. 75
4 371.50 2545. 00 0.27 5. 86 16. 50 17. 00 166. 95 2.04 9.74 12.25
5 1439. 10 | 2154.00 0.58 6.01 22.60 20. 00 172.20 3.35 11. 06 15. 63
6 655. 80 2425.00 0. 46 6. 00 11. 60 13.00 120. 75 1.00 9.17 11. 00
7 874. 80 1620. 50 0. 60 5.69 14. 40 14. 00 119.70 1. 54 10. 46 13.38
8 3119.00 1847. 00 1.12 5. 46 27. 60 22.00 173. 83 1.47 12. 54 17.75
9 426.20 977. 30 0. 38 5.59 15.20 17. 00 115.27 1.12 9.19 11. 00
10 906. 10 1624. 80 0.62 5.52 12.70 15.00 99. 63 0.57 8.56 -
11 1296. 00 1442. 00 0.55 5.91 15.70 17. 00 159.43 0.30 9.33 -
12 1358. 50 1404. 50 0.48 5.89 17.70 19. 00 155. 63 1.40 9.41 14. 50
13 330. 20 613.40 0.25 6.43 8. 10 11. 00 78. 63 - 7.53 15.63
14 2213.00 | 2184.10 0.73 5.73 18.20 22.00 207.43 1.99 8. 10 14.75
15 1055. 10 1312. 80 0.48 5.82 15.30 21. 00 145. 25 1.38 7.16 13.13
16 743. 00 944.20 0. 30 5.82 13. 00 21. 00 158. 20 2.26 6.29 12. 38
17 650. 80 933. 80 0.30 5.14 17.20 23.00 180. 60 1.10 7.57 14.13
18 1909. 70 1939. 70 0.53 5.52 22.90 24. 00 190. 40 2.30 9.75 16.75
19 1307.00 | 2120. 30 0.44 5.96 16. 00 22.00 129.97 - 7.19 16. 38
20 620. 60 812. 60 0.24 5.51 11.20 18. 00 134.75 0.52 6. 16 13.50
21 1043. 60 569. 50 0. 48 5.65 12.20 18. 00 137.73 0. 48 6.92 9.13
22 1979. 60 1889. 70 0.85 5.54 18. 00 24. 00 189. 00 1.74 7.43 14. 63
23 1023.90 | 2015.10 0.49 6. 37 13. 40 18. 00 121. 10 0.71 7.46 11. 88
24 844. 50 1323. 20 0. 40 5.30 14.70 20. 00 134.75 1.07 7.44 14. 50
25 599. 80 1128. 30 0.38 5.58 17.70 22.00 154. 00 2.37 8.03 18. 00
26 345. 80 1084. 20 0.29 5.18 19. 60 25.00 183. 40 1.07 7.88 13. 50
27 1598. 00 1633. 00 0. 56 5.52 14. 00 21.00 152. 60 1. 46 6. 81 16.25
28 1563.20 | 1893.00 0.55 5.37 15. 00 21.00 190. 63 0.05 7.25 10. 25
29 240. 70 956. 40 0.24 5.25 15. 00 16. 00 145. 13 0.74 9.58 10.25
30 600. 50 1747.70 0.37 5. 60 11. 40 13. 00 129.27 0.98 9. 04 9.25
31 5513.00 | 6423.00 1. 68 5.53 19. 00 18. 00 171. 50 0. 06 10. 67 13.13
=R B
%2 BB T RS R R o
Table 2 Descriptive statistical analysis of soil properties in Sidi village, Yangshuo, Guangxi
TR FEAER R Fe/ME FHE bz 5 R A iREDA 7'
L5t (meg/kg) 31 5513.00 240.70 1190. 42 1034. 42 86.92 906. 10
2 H (mg/kg) 31 6423. 00 569. 50 1852.33 1152.73 62. 16 1633. 00
A4 (mg/kg) 31 1. 68 0.21 0.51 0.30 57. 88 0.48
pH(H,0) 31 6.57 5.53 5.74 0. 38 6.57 5.82
ALK (2 k) 31 27. 60 8. 10 15.73 4. 11 26. 14 13. 00
HAE(g/ke) 31 2.49 0.91 1.83 0.42 22.75 2.10
B A (mg/kg) 31 270. 43 76. 65 147.33 32.18 21.84 158.20
R (mg/kg) 29 3.35 0.05 1.26 0.75 59.61 1. 10
WAL 31 12.54 6. 16 8.73 1.68 19.32 8. 10
BHES ¥ 22 4 i ( mmol/kg) 29 18. 00 9.13 13.48 2.60 19.29 13. 50
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factors in Sidi village, Yangshuo, Guangxi

FEBEATAH R 0AT I, R AT — o R 2R 5 +
SEATHURR (AR S PEAR MEZR AT AL ) 25 2R, 258 £

ey H 4 R 4 B AT H A A B O R A
2012), H—lkmeEEER S HIEA LK ER T
FIEMKR (RS, WMERTES BT J HIETR
i 5 R BT OC R I T TS e B TE S N
FHIE (REMAME ,2012)

TIPS A R AR IR, 5
FH B 22 4 i 52 W TERH OG5 pHL {15 EVAC (BB
B R LU SR A 07RH OG5 RO S R R L S
EAHR, SE Faciia 2 B E MM (R3) . |
TR pH BIK, S5 4L RA B M G, S804
DCAVE T3 pH (EREAR G /89K, 2000) o B2
HAR BRI X5 e T AT KGR 40 ZAERYBEA, +
SEATHLIT | S R B A5 B AH LA I, SR
RG] —E R . HZ, b T2 AAE i i
B pH (EVEETE 6.5 ~7.5 Z ], JFREE pH {HY
REAIR T BRAIG , ZERR TR PR B8 2510 T P B - S A LB
AR TR ) B 22 1 A7 R05% 43, AT 3 A 1+ 3% pH
BS54 8 SR B RN A DL Bl S A 3 R O
(P H5R ,2001 5 k42 H4E ,2009 ; Anna et al. ,2011)

PRVEINE T T3P KT P 5 Ph 25 5 4
VARSI S CR 58) BRI Sk B ( £ %,
2008) . MAL, EEEY B - HE T Zn W AE FE O R
T W AR R AT D/ 2L T TE 1 3 A AL | 7 A 5
M) , A Ay G S 2 T W B AR T2 S AL Y 3, pH
R S e 25 T W T A T B 32 %2 X 3R (Hettirachcehi et
al. ,2002;Cao et al. ,2004), T+ Zn S HE 5+
3 pH B TG, DL B A B T A (FR3E ) B R
HEMEE Y, T3 Zn BYIE PRI 3 E 205 G
pH ], ik — LU 1% P WA B AR B

R 3 EMERMN LEERSHEE FEMEX R

Table 3 Correlation coefficients for soil properties and environmental factors in Sidi village, Yangshuo, Guangxi

Eaangcy E ] !%?%%% pH EERiIR BA i PR A @%z

HHESRE Bt S

SR | 09917 | 0.9957 | 0.547* | -0.414" 0.025 0.132 0.222 0.783** | 0.972** | -0.396*

Eoenigit 0.997** | 0.493** | -0.440" 0.020 0.146 0.231 0.778** | 0.967** | -0.373"

e K| 0.499** | -0.427" 0.001 0.142 0.227 0.789** | 0.977** | -0.387"

IH—1khy .

peTye. -0.009 | 0.472 0. 140 0.334 0.251 -0.253 -0.150
pH -0.317 | -0.583** | -0.523** | -0.337 |-0.612**| 0.116
EERiIRTS 0.666** | 0.717"~ -0.147 -0.042 0.426*
BA 0.808* * 0.068 0.541** 0.331
i e A 0.041 0.306 0.307

AL 0.757** | -0.390*
AL -0.229

TE: 7 FIRIE P <0.05 /K BFM, " FIRTE P <0.01 KRB FHK.
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Relationships between Soil and Environment in Pollution of
Agricultural Soils from a Tailing Spill at a Pb—Zn Mine
Based on Canonical Correspondence Analysis

LI Qiang" , LI Zhongyi® , JIN Zhenjiang'*’ , LUO Kun* | TANG Zhiqin® , HUANG Jingyun® , LU Wenti®
1) Key Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi Zhuang Autonoumous Region ,
Peoples’ s Republic of China; Institute of Karst Geology, Chinese Academy of Geological Sciences ,

Guilin, Guangxi, 541004 ;

2) Environmental Science and Engineering College, Guilin University of Technology, Guilin, Guangxi, 541004 ;

3) Agricultural Resource and Environment Research Institute, Guangxi Academy of Agricultural Sciences, Nanning, 530007

Abstract: The collapse of the tailing dam in the Laochang Pb/Zn mine of Yangshuo, Guangxi province led to
the spread of mining waste in Sidi village at karst area along the irrigation river. 31 samples along the contaminated
irrigation river were analyzed for total zinc, total lead, total copper, pH, soil organic carbon, total nitrogen,
available nitrogen, available phosphorous, C/N and cation exchange capacity in surface soil to assess the soil
pollution level. Moreover, the method of canonical correspondence analysis ( CCA) was employed to reveal the
relationships between soil and environment. The results show that the Pb/Zn/Cu mine of the tailing sand is a multi-
mineral orebody. Though after almost 40 years farming, the soil organic carbon is still quite low. From the
canonical correspondence analysis map, it will be found that the total lead, zinc and copper has the high correlation
and the normalized total heavy-metals has the positive correlation with the soil organic carbon. Moreover, under the
effect of mining water, the karstic soil has to decrease the soil pH, which leads to this area with acid environment
character. Then, the soluble P and Pb is easy to generate the low solubility of chlorine (hydroxyl) lead phosphate
salt compound, because the available phosphorus has the negative correlation with total lead, zinc and copper,
which means that the environment is an important factor to control the reaction process of P—Pb—Z7n—Cu. At
last, the non-point source pollution caused by the Pb—Zn mine tailing will produce many uncertain factors to

harness the heavy metal pollution at karst area.

Key words: mine tailing sand ; heavy metal ; karst;soil characters; canonical correlation analysis



