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Distribution and evaluation of heavy metal contents in the soil of Areca catechu plantations in Hainan. TAN
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Academy of Medical cience, Wanning 571533, China; 2.Institute of Medicinal Plant, Chinese Academy of Medical
Science, Beijing 100193, China). China Environmental Science, 2011,31(5): 815~819

Abstract: The soil copper, lead, total arsenic, and total mercury of Areca catechu plantations in Hainan between the
different regions and different years of cultivation was measured by conventional analysis methods. Soil heavy metal
pollution of Areca catechu plantations was evaluated using pollution index analysis. Soil Cu [(18.68+14.25)mg/kg], lead
[(25.27+£7.83)mg/kg], total arsenic [(2.89+2.43)mg/kg] and total mercury [(0.08+ 0.07)mg/kg] content was within the
standards, listed as the first level of soil environmental quality standards, but garden soil of Areca catechu in Hanlin
sample plot were listed as grade II "alert" level of soil quality. The soil copper, lead, and total arsenic in Areca catechu
plantations were very significant difference between different regions. The soil copper, lead, total arsenic and total
mercury in Areca catechu plantations were very significant difference between different years of cultivation.
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Table 1 Overview of research areas
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Table 2 Soil Environmental Quality Standard

&5 H(mg/kg) #i(mg/kg) fil(mg/kg)  K(mgkg)

—% <35 <35 <15 <0.15
%4 <50 <250 <30 <0.30

=% <400 <500 <30 <15
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Table 3 Classification of soil quality standards
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Table 4 Statistical analysis of heavy metal elements between different types of soil

ThlE FRDX -4 ¢ bl (X +43% I ¢
FIME £ bR % (mg/kg) CV(%) S + bRtk 2 (mg/kg)  CV(%) FIME £ bR % (mg/kg) CV(%)
i 18.19+13.94 76.6 19.21+15.04 78.3 18.68+14.25 76.3
e 26.7+8.04 30.1 23.73+7.6 32.0 25.27+7.83 30.9
Py 2.7242.37 87.1 3.09+2.57 83.2 2.89+2.43 84.1
MR 0.08+0.09 112.5 0.07+0.02 28.6 0.08+0.07 87.5
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Table 5 Variance analysis of soil heavy metals in Areca

catechu plantations between different regions(mg/kg)

ELE WX PRI E5
LIS 46 31.94%% 32.13%*% 3538*%* 36.13**
il 14.06 0.19 3.43 4.18
W EgEE 13.87 3.24 3.99
NMEE 10.63 0.75
BMHE 988
Mg 37.93  12.88%* 13.64%*  14.28*%* 17.93**
M 25.05 0.77 1.4 5.05
o Wk 2428 0.63 428
MM 23.65 3.65
rph 20
MK 5.25 0.667  3.345%  3.75%*  4.46**
WM 458 2.678%  3.083*%  3.79%*
SR BH 1905 0405 1.112
N 1.5 0.707
i 0.793
M 0138 0.063  0.078 0.083 0.088
MHE 0075 0016 0019  0.025
BOR O OEIAK 0.059  0.004  0.009
Mg 0.055  0.006
ik 0.049

VE*-0.05 2 7K #*-0.01 8 K F
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Table 6 Variance analysis of soil heavy metals in Areca catechu plantations between different
years of cultivation (mg/kg)
B PR () FER M w5
10 49.45 5.95 18.1%* 28.2%* 37.35%* 39.64%%  4332%*
18 435 12.2* 22.25%%* 31.4%* 33.69%* 37.37%*
32 31.35 10.1 19.25%%* 21.54%%* 25.20%*
| 21 21.25 9.15 11.44% 15.12%
13 12.1 2.29 5.97
15 9.81 3.68
25 6.13
21 31.35 3.9 8.45% 9.15% 9.25% 10.92%* 12.25%*
10 27.45 4.55 5.25 535 7.02 8.35%
13 229 0.7 0.8 247 3.8
# 25 222 0.1 1.77 3.1
18 22.1 1.67 3
32 20.43 133
15 19.1
21 9.31 4.3%% 5.505%* 6.455% 6.51%* 7.66%* 8.46%*
10 4.995 1.19 2.14 2.195 3.345%* 4.145%*
18 3.805 0.95 1.005 2.155 2.955%
e i 32 2.855 0.06 1.205 2.005
15 2.8 1.15 1.95
13 1.65 0.8
25 0.85
15 0.25 0.1%* 0.168** 0.187** 0.189%* 0.196%*  0.197**
21 0.102 0.02 0.039 0.041 0.048 0.049
25 0.082 0.02 0.021 0.028 0.029
RIR 18 0.063 0.002 0.009 0.01
10 0.061 0.007 0.008
32 0.054 0.001
13 0.053
TEH-0.05 BHKP*+-0.01 B /K1
7 EMIEESEAENERESREL
Table 7 Pollution index of environment quality of soil heavy metal in Areca catechu plantations
e TR BRI Gr A AR H(P)
14 A H Pyl BIR
Wbk RXEEME 0.903 0.103 0.143 0.186 0.68
i AR 0.293 0.087 0.023 0.163 0.233
NMFE RXPHME 0.22 0.165 0.045 0.185 0.19
ME RXPHME 0.195 0.11 0.075 0.265 0.225
MK RXCPHME 0.27 0.1 0.167 0.58 0.503
RX B 0.376 0.113 0.091 0.276 0.366
bk A XCEE 0.937 0.093 0.163 0.207 0.707
i ISP 0.29 0.07 0.033 0.163 0.227
MFE - EXFAE 0.205 0.135 0.06 0.185 0.18
M H frel X 1 0.205 0.08 0.055 0.235 0.22
MIE ERCEME 0.287 0.103 0.18 0.333 0.293
el X i S 3g 0.385 0.096 0.098 0.225 0.325
MOPEIE 0.381 0.105 0.094 0.25 0.346
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