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Differences of Heavy Metal Contents in Soils Derived from Different Parent Materials/Rocks in Karst Moun—

tain Area
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Abstract: 763 soil samples were collected from Wudang county of Guiyang city in Guizhou province, where the karst feature was well devel-
oped and the soils were developed from 9 types of parent material/rock, i.e. dolomite, limestone, calcareous purple sandy shale, shale, sand-
stone, red clay, old mantlerock, fluvial sediment and sandy shale, and the physical-chemical properties and heavy metal contents of these
soils were analyzed. Significant differences between each of the soils were found through comparing the soils developed from different types of
parent material/rock. The contents of cadmium, chromium and hydrargyrum were higher in the soils developed from calcareous purple sandy
shale, limestone and fluvial sediment; the contents of plumbum and arsenic were higher in the soils developed from red clay, fluvial sediment
and limestone; the contents of the 5 types of heavy metal elements were the lowest in the soil developed from sandstone; the contents of the 5
types of heavy metals in the soils developed from the rest parent material/rock were between the above mentioned quantity. The results of cor—
relation analyses indicated the differences in cadmium, chromium, hydrargyrum, plumbum and arsenic contents were mainly resulted from
the difference of soil-forming parent material/rock in the study area. The type of parent material/rock was the principal factor that affected the
heavy metal contents in the soils, and the changes of physical-chemical properties of soil were the minor factors.
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Table 1 The particle composition of the soil derived from different parent materials

B OF) T FEEL WEPERTRL (<0.01mm) P YERPRL (1~0.01 mm) . P
(n) %

KA 102 49.77+12.81 50.23+14.40 0.99 R -
St 27 39.21+12.67 60.79+12.67 0.65 -
5 TR D TUE 7 4336+13.37 56.64+13.37 0.77 -
WITE 347 4955+8.67 50.45+8.67 0.98 -
T 63 63.19+9.02 36.81+9.02 1.72 R t-EEEL
Ea 35 34.84+9.57 65.169.57 0.53 pgE -
ALK 163 61.38+8.35 38.62+8.35 1.59 R t-EEEL
ARGV TR 10 56.41+5.78 4359+5.78 1.29 R t-EEL
b RU ALY 9 4251+11.66 57.49+11.66 0.74 Wi -t

*2 AEBE(R)ATHHIKTIER LN 2HER
Table 2 Comparison of some chemical properties of soils derived from different parent materials

BEE (5O TR () pH (H,0) A HUTg » kgt CEC/cmol(+) * kg*
KA 102 7.6940.37 39.74+15.40 17.99+4.96
A= 27 7.854+0.70 43.93+21.66 17.37+555

B R TS 7 7.82+0.21 41.21+22.16 17.60+3.94

WITE 347 5.93+0.95 36.66+14.30 15.09+4.65

ik 63 5.32+0.77 36.68+15.97 15.88+4.92

E= 35 5.44+1.07 34.21+18.04 13.25+4.00

ALK 163 5.87+0.96 35.77+14.08 14.71+3.96

ARGV TR 10 6.25+0.72 38.18+11.85 14.47+3.28

T AR 9 7.44+0.48 41.84+7.59 18.59+3.39

*3 TEBREEHNIEEECESENRR
Table 3 Contents of heavy metals in the soil derived from different parent materials
RpTAA TR () cd P o Hg As
Img - kg

YEp %5 102 0.28+0.11 56.19+28.11 202.98+103.41 0.224+0.11 21.71+10.07
Spave) 27 0.21+0.10 48.69+22.81 169.11+74.02 0.1840.10 16.77+7.31
RO T 7 0.41+0.12 33.15+7.32 375.604+99.01 0.34+0.13 13.27+5.19
WA 347 0.214+0.11 46.12+20.50 142.56+70.09 0.16+0.07 18.72+10.02
ks 63 0.20+0.09 38.67+18.93 136.33+48.12 0.16+0.08 15.32+8.83
W 35 0.16+0.07 20.43+8.67 94.79+33.03 0.12+0.04 10.35+3.51
EAL 163 0.24+0.13 52.81+22.01 143.46+71.81 0.15+0.06 19.52+9.55
AARER 10 0.22+0.10 111.74+39.12 164.03+51.19 0.134+0.05 11.28+4.85
SR 9 0.26+0.09 38.70+13.14 193.02+83.36 0.19+0.10 27.20+14.01
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Table 4 Correlation analysis of the soil physical-chemical properties and contents of heavy metals

R CRERC ) B R < i o Ho As
/mg - kg
FRA (n=102) YyE PR AL 0.136 0.126 -0.122 -0.045 -0.048
AR -0.033 0.081 0.286** -0.080 0.073
pH 0.111 -0.088 -0.051 0.284** -0.096
CEC 0.239* 0.031 0.278** -0.022 0.247*
Hzd (n=27) YERERRL 0.279 0.319 -0.050 -0.032 0.01
AR 0.068 -0.057 0.209 0.232 0.225
pH -0.051 -0.333 0.035 0.222 0.007
CEC 0.040 -0.062 0.115 0.219 0.019
R AT (n=7) WIERERRL -0.621 -0.174 -0.483 -0.169 -0.699
AR 0.64 0.103 -0.006 -0.149 -0.745
pH -0.203 0.347 0.529 0.564 -0.337
CEC -0.204 -0.148 0.448 0.261 -0.048
WA (n=347) YyE PR AL 0.042 0.113* 0.020 -0.029 0.026
AR 0.271** 0.191** 0.222%* 0.173** 0.283**
pH 0.310%* 0.316%* 0.230%* 0.287** 0.218**
CEC 0.228** 0.160%* 0.132%* 0.200%* 0.203**
TH (n=63) YyER PR AL 0.035 0.141 0.106 0.337** 0.176
AR 0.196 0.148 0.190 0.232 0.096
pH 0.275** 0.198 0.319* 0.237 0.078
CEC 0.260* 0.049 0.054 0.271* 0.124
hE (n=35) YIERERRL 0.104 0.367* -0.018 0.446%* 0.241
AR 0.093 -0.013 0.133 -0.004 -0.164
pH 0.401* 0.286 0.516%* 0.138 0.139
CEC 0.234 0.058 0.114 0.052 -0.067
ZRMFE (n=163) YIERER R -0.079 -0.085 0.028 -0.024 -0.029
AT 0.251** 0.149 0.286%* 0.141 0.147
pH 0.269** 0.350%* 0.135 0.135 0.233%*
CEC 0.189* 0.081 0.241** 0.125 0.208**
kit (n=10) YIERERRL 0.234 -0.309 -0.400 0.425 0.484
AR 0.901** -0.449 0.569 0.772%* 0.828**
pH -0.406 0.604 0.002 -0.588 -0.681*
CEC 0.350 0.102 0.595 -0.079 0.162
WA (n=9) YIERERRL 0.575 0.311 -0.155 0.210 0.261
AR -0.148 -0.273 0.783** 0.227 -0.041
pH -0.091 0.464 -0.233 -0.212 0.398
CEC 0.391 0.634 0.182 -0.187 0.647
R4 T (n=763) YERERRL 0.051 0.135** -0.035 -0.031 0.040
AR 0.198** 0.134** 0.229%* 0.135** 0.169**
pH 0.270** 0.227** 0.251** 0.262** 0.141**
CEC 0.231** 0.111%* 0.224** 0.187** 0.195**

% > 43513 P<0.05 Fil P<0.01 g E K Y-,
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