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Fig.1 Location of sampling sites
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Table 1 Basic features of the soil samples
(m) (E)/ (N)
S1 1624 104°5118.7" /27°040.8"
S2 1661 104°5059.9" /27°0415"
S3 1484 104°5013.5" /27°0422"
S4 1582 104°5243.8" /27°0521.8"
S5 1729 104°5134.4" /27°0455.2"
S6 1713 104°553.7" / 27° 0439.7"
S7 1656 104°5517.6" /27°0455.5"
S8 1703 104°549.9" / 27°0523.4"
S9 1905 104°530.8" / 27° 0331.6"
S10 2007 104°5216.4" /27°0319"
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2.2.3 1. 724" )
50 mg 200 3.29% ~12.06% 5.85%
I mLHF 1 mLHNO,, o
190°C 36 h N N N
. A 3
1 mLL HNO, ° 500 4 100%
ng Rh 2 mLL HNO,.3 mL o
140°C 5 h, 3.3
0.4 mL 10 N.P (K. Ca.Mg
mL ICP - MS o o
2.2.4 N N
200 19-20
o 7g 0.7 ¢ o K
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XRF o N.P.K.Ca.Mg
3 o
N.P.K.Ca.Mg
3.1 4,
pH 5.10 ~ 4 1735 ~
7.38 6.12 6325 mg/kg 3722 mg/kg;
( 2) 667.2 ~1579. 69 mg/kg 1161. 4
3.2 mg/kg; 5016. 06 ~ 15063. 03 mg/kg
( 9186.2 mg/kg.
2
Table 2 Analytical results of pH SOM and heavy metal contents in surface agricultural soil in the study area
Cr Cd Ni Cu Zn As Pb " SOM
(me/ke) " (%)
S1 89.08 2.08 32.46 25.00 142.08 12.06 22.64 6.13 3.29
S2 149.26 1.67 79.45 180.90 241.74 51.03 31.18 5.85 6.56
S3 103.71 2.18 35.34 48.55 134.91 15.39 37.09 7.38 4.28
S4 237.89 1.85 94.11 96.27 231.11 12.40 25.27 5.10 4.21
S5 141.40 1.81 48.07 67.85 165.29 21.01 35.44 6.85 3.85
S6 215.54 1.10 54.44 110. 68 204.90 13.76 25.54 6.08 12.06
S7 237.63 1.13 69.24 110.17 230. 64 13.97 24.76 5.20 5.64
S8 167.92 1.48 67.39 128.57 262.49 14.68 31.28 5.28 7.68
S9 190. 98 3.92 66.74 157.76 304.74 14. 60 41.94 6.98 6.02
S10 236.45 4.95 72.94 173.21 336.13 15.65 38.08 6.36 4.89
176.99 2.22 62.02 109.9 225.40 18.45 31.32 6.12 5.85
237.89 4.95 94.11 180.9 336.13 51.03 41.94 7.38 12.06
89.08 1.10 32.46 25.00 134.91 12.06 22.64 5.10 3.29
52.74 1.18 18.42 49.61 62.79 11.11 6.30 0.75 2.43
95.9 0.66 39.1 32 99.5 20 35.2 6.2 4.26
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3 mg/kg.2.22 mg/kg.18.46 mg/kg.31.32 mg/kg.62.
Table 3  Classification of soil organic matter 02 mg/kg-109. 9 mg/kg.225.4 mg/kg
contents in the study area % 89. 08 ~237.89 mg/kg 1.1 ~4.95 mg/kg.
I 1 Ll v v 12.06 ~51. 03 mg/kg.22. 64 ~41.94 mg/kg.32. 46
~94.11 mg/kg.25 ~ 180.9 mg/kg.134.91 ~336. 13
(%) <0.6 0.6~1 1~3 3-4 >4 )
0 0 0 2 3 mg/kg- Zn>Cr>Cu>Ni>Pb>As>Cd
(%) 0 0 0 20 80 Cu. Ni
4 .
Cr.Cd~Cu-Ni.Zn
Table 4 Analytical results of prime nutrition elements 16 As.Ph
S~
in top soil in the study area mg/kg
N P K Ca Mg
sl 1735 677.2  5016.06 2625 3015 6
2 3567.5 1370.88  6028.4  2255.36 5565 Table 6 Analytical results of the contents of heavy
S3 3987.5  734.29 9872.39 4680.36 4530 metals in top soil in the study area  mg/kg
s4 3485  1266.74 15963.03 2923.21 16455
S5 2910 846.5  6860.27 3508.93 3315 Cr cd Ni Cu n As Pb
56 6325  1214.68 11988.35 5785.71 4755 Sl 89.08 2.08 3246 25.00 142.08 12.06 22.64
57 5482.5  921.6  9708.51 2616.07 6750 2 149.26 1.67 79.45 180.9 241.74 51.03 31.18
S8 3665 1429.6  12245.59 4160.71 8925 S3 103.71 2,18  35.34 48.55 134.91 15.39 37.09
59 3562.5  1572.92 6364.47 5808.93 5355 S4  237.89  1.85 9411 96.27 231.11 12.40 25.27
510 2500 1579.69 7814.94 2830 6204 S5 141.40 1.81 48.07 67.85 165.29 21.01 35.44
3722 l16l.41  9186.2  3719.43  6486.9 S6  215.54 110 5444 110.68 204.9 13.76 25.54
6325 1579.69 15963.03 5808.93 16455 ST 23763 113 69.24 110.17 230.64 13.97 24.76
1735 677.2  5016.06 2255.36 3015 S8 167.92 1.48  67.39 128.57 262.49 14.68 31.28
SO 190.98 3.92  66.74 157.76 304.74 14.60 41.94
g 15600 6200 7100 SI0 236.45 495 72.94 173.21 336.13 15.65 38.08
176.99  2.22  62.02 109.9 225.4 18.45 31.32
237.80  4.95 9411 180.9 336.13 51.03 41.94
. 80.08 1.10 32.46 25.00 134.91 12.06 22.64
( 5274 118 18.42 49.61 6279 11.11  6.30
5) o 95.9  0.66 39.1 32.00 99.5 20.00 35.2
16
Ca.Mg
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Table 5 Nutrient grading standards of national V_ 10
second soil survey " % =
£
i
Cr Cd Ni Cu In As Pb
( ) () ( ) ( ) () ( ) 0.1 *
>2 1.5~2.0 1~1.5 0.75~1.0 0.5~0.75 <0.5 5
>1 0.8~1.0 0.6~0.8 0.4~0.6 0.2~0.4 <0.2 Fig.2 Diagram of heavy metal contents
>25 20~25 15 ~20 10 ~15 5~10 <5 . o
in top soil in the study area
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23

Pt = Ci/Si
i i ; Ci
i mg/kg;
Si i
mg/kgo 8.
7

Table 7 Soil environmental quality standards mg/kg

pH<6.5 pH6.5~7.5 pH>7.5

As< 15 30 25 20
Cd= 0.2 0.3 0.6 1.0
Cus 35 50 100 100
Pb< 35 250 300 350
In< 100 200 250 300
Cr< 90 250 300 350
Ni< 40 40 50 60
8

Table 8 Classification of evaluation standards

for single — factor pollution indexes

0 Pi<l1

1 Pi>1
— ;Pg\'s -! Przmn(

Py J 5
P Pmdx
Pave
i 9.
10,

9

Table 9 Classification of the evaluation standards

of Nemerow integral pollution indexes

P <0.7
0.7<P <1
I1<P <2
2<P <3

P >3

= =2 E =~

10
Table 10 Assessment results of soil environment quality

of the second class evaluation standard in the study area

P, Pey Py Pe, P, P, Py, P
S1 0.36 6.94 0.81 0.50 0.71 0.40 0.09 5.01
S2 0.60 5.56 1.99 3.62 1.21 1.70 0.12 4.21
S3 0.35 7.25 0.71 0.49 0.54 0.62 0.12 5.23
S4 0.95 6.15 2.35 1.93 1.16 0.41 0.10 4.54
S5 0.47 6.05 0.96 0.68 0.66 0.84 0.12 4.39
S6 0.86 3.67 1.36 2.21 1.02 0.46 0.10 2.77
S7 0.95 3.78 1.73 2.20 1.15 0.47 0.10 2.87
S8 0.67 4.93 1.68 2.57 1.31 0.49 0.13 3.68
S9 0.64 13.08 1.33 1.58 1.22 0.58 0.14 9.44
S1I0 0.95 16.49 1.82 3.46 1.68 0.52 0.15 11.93
0.68 7.39 1.47 1.92 1.07 0.65 0.12 5.41
GB15618 - 1995
Cd>Cu>Ni>Zn Cd P,
7.39 1 Cd
o = ~
26
Cd ; N
27 28
Cd
Cu.Ni.Zn
Cr.As Pb
o P
80% (P >
3) 20% o

Cd.Cu-Ni  Zn

0 3 Cd+Zn
20 cm 20 cm
o Cd
0~5cm
Cd
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Research on the Characteristics of Agricultural Soil Environment
in Weishe Town Bijie City Guizhou Province.

*

LI Cui —cui' > LI Shi—jie' © LUO Rong —qin'> WANG Xiao —dan' > ZHANG Jin' °.
(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of
Sciences Guiyang 550002 China; 2. University of Chinese Academy of Sciences  Beijing 100049 China)

Abstract: This paper has used both element geochemistry theory and method to study the characteristics of the soil environment and ap—
plied the single pollution index and comprehensive pollution index to evaluate the environment quality of agricultural soil in Weishe
Town Bijie City Guizhou Province. The main research results are as follows: modern agricultural soil in Weishe Town is of weak acid—
ity and its pH value varies between 5. 10 ~7. 38 with the mean value of 6. 12; soil organic matter is very abundant and the contents are
between 3.29% ~12.06% with the mean value of 5.85% ; the contents of total N total P total K in the study area are between
1735 ~6325 mg/kg 667.2 ~1579.69 mg/kg 5016.06 ~ 15063.03 mg/kg with the mean values of 3722 mg/kg 1161.4 mg/kg
and 9186.2 mg/kg respectively. According to the Classification Standard of the Nutrient Grading of National Second Soil Survey total
N and P in the study area are of the first class which needn’t to be added. However total K is at the fifth class which needs to be
added in order to increase soil fertilization . The contents of Ca and Mg in the study area are lower than the average content in Guizhou
Province which should be added properly. The contents of the harmful heavy metals Cr Cd As and Pb in the surface soil are charac—
terized as being Cr > Pb > As > Cd and the contents of Cr and Cd are higher than the average content in Guizhou Province but the con—
tents of As and Pb are lower than this value. From the single — factor pollution evaluation results we can see that heavy metal Cd has
become the most serious contaminant material in the agricultural soil followed by Cu Ni and Zn . The comprehensive pollution index
indicates that most of the soil have been seriously polluted. Cd and Zn mainly come from the extraneous source pollution and most of
them are concentrated in the surface soil which has caused a great risk to agricultural production.

Key words: Weishe Town ; Guizhou Province; soil environment; pollution; soil quality



