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Fig. 1 Soil Types in Zhenning county
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Table 1  Statistics of cultivated land utilization in Zhenning county unit; 10 000 mu
Z M LS JKH K e Al # Al el b Mot
& It 59. 06 20. 21 0. 005 1.05 0.12 0. 40 80. 84
BN 37 4.40 0. 89 - 0.01 - 0. 003 5.29
oEisNIES 1.63 0.94 - 0.03 - - 2. 60
WO 4. 80 2.22 0. 002 0.09 0.000 4 0. 001 7.11
F1# % 3.34 0.28 - 0. 002 - - 3.62
NITEZ 2.35 2.16 0.000 8 0.01 - 0.01 4.53
TR 4.48 2.83 0. 002 0.10 - - 7.41
N %S 2.13 0. 80 - 0.02 0.001 - 2.95
VL2 4.17 0.71 - 0. 003 - - 4.88
A 1.79 0.93 - 0.34 - 0. 001 3.07
TR Z 4.07 0. 63 - - - 0.03 4.73
ANy 3.87 1.27 - 0.03 0.12 0. 002 5.28
RH% 7.13 0.71 - 0.05 - 0.18 8.06
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Table 2 Supporting scheme for soil sample analysis
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Fig. 2 Frequency distribution of elements in surface soil

samples of cultivated land
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Table 3 Statistics of soil geochemical background values of cultivated land in Zhenning county
. S i PRI pagee msmy WOE sz ARRK
(Xme) (X)) (S1) (Cvl) (X,) (82) (Cv2)
0.24 ~6.96 1.92 1.98 0. 69 0.35 2.19 0. 49 0.22
2.22~2.80 0.92 0.94 0.4 0.43 0.94 0. 39 0.42
K 2.32~39.66 15.27 15.96 5.69 0.36 15.71 5.34 0.34
SOM 4. 10 ~ 149. 66 32.81 34. 46 13.76 0.4 33.39 11.8 0.35
B 10. 00 ~ 250. 00 70. 00 71.22 30. 52 0.43 69.92 28. 45 0.41
Mo 0.11 ~38.20 1. 60 2.17 2.1 0.97 1.72 0.95 0.55
Mn 59.50 ~9 799. 00 914. 00 1 094. 41 807.91 0.74 1 022. 47 668. 48 0. 65
Co 2.50 ~112. 80 21.00 26. 47 13. 89 0.52 26. 31 13.58 0.52
v 37.40 ~ 570. 00 164. 00 186.9 83.33 0.45 184. 67 79. 58 0.43
Se 0.10~4.83 0.47 0.50 0.25 0.51 0.50 0.17 0.33
I 0.11~26.53 2.50 3.57 3.04 0.85 3.11 2.3 0.74
F 169. 59 ~ 6 297. 00 861. 00 1043.04  570.96 0.55 993. 83 485.5 0.49
Ge 0.21 ~3.42 1.50 1.50 0.26 0.18 1.52 0.21 0.14
As 2.22 ~170. 00 12. 00 16. 51 13. 46 0. 81 13. 49 7.01 0.52
Cd 0.02~12.70 0.36 0. 46 0.62 1.36 0.36 0.19 0.53
Cr 33.70 ~773.90 107. 00 124. 05 54. 68 0.44 120. 44 45. 44 0.38
Cu 8.30 ~311.50 42.00 59.1 36.75 0.62 58.13 34.8 0. 60
Hg 0.02~22.13 0.10 0. 14 0. 46 3.42 0.10 0.05 0. 46
Ni 7.22 ~ 148. 40 42.00 0. 64 23 0. 47 49. 18 22.58 0. 46
Pb 8. 45 ~206. 40 25.00 30. 16 12. 46 0.41 28.34 9.03 0.32
Tl 0.08 ~2.12 0. 60 0. 64 0.27 0.42 0.63 0. 26 0.41
Zn 34. 80 ~ 476. 40 103. 00 108. 01 36. 13 0.33 115.97 27.56 0.24
W NP K FHUFN o/ke, B R mg/ke,
x4 HETERRBI R SR AL B L IERIK L EE SEST
Table 4  Statistics of soil geochemical background values of cultivated land with different parent materials
and cultivated land use types in Zhenning county
JLH AR A Hath yEpa i JKH Pl b,
N 2.10 2.34 1.61 1.74 2.24 1.74
1. 06 1.02 0.74 0. 88 1.02 0. 84
K 15. 06 16.01 16. 58 16. 16 15. 38 16. 20
SOM 36. 27 41. 67 26. 05 29. 40 39. 05 30. 44
B 69.19 84. 45 66. 82 66. 10 74.29 62.75
Mo 2.12 2.03 1.26 1. 69 1.77 1.40
Mn 1201.13 1171.57 754.90 1 148.09 900. 27 1 073.50
Co 29. 46 26. 35 21.92 26.99 25.59 24. 88
A% 204. 96 192. 84 153. 09 185.75 183. 66 180. 81
Se 0.50 0.43 0. 40 0.47 0. 47 0. 49
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a3k
JLE AR Hz% LEEe b KH el b
1 3.84 3. 67 2.46 4. 48 1.72 5.87
F 1142.07 1 406. 88 622.20 915. 44 1 089. 34 982.73
Ge 1.53 1.51 1.51 1.55 1. 48 1.61
As 16. 50 20. 57 9.30 12. 41 14. 05 12. 13
Cd 0.42 0.43 0.23 0. 31 0. 40 0.29
Cr 134. 15 132.48 88.13 119.21 122. 24 111. 61
Cu 64.61 59. 83 48. 35 59. 17 57.11 57.79
Hg 0.11 0.21 0.07 0.09 0. 14 0.08
Ni 55.61 49. 81 40. 08 49.90 48.43 50. 42
Pb 30. 39 38.20 24. 69 26.98 30. 15 26. 50
Tl 0.62 0.79 0.61 0. 64 0.63 0. 64
Zn 115.87 112.72 93. 04 106. 13 108. 63 100. 85
. NP K.SOM K g/kg, B mg/ke,
x5 HETEREITEEBHH T EMKAUZERERIT
Table 5 Statistics of soil geochemical background values of different soil types in Zhenning county
JLHR AR Cig:L AT faxRt it KFE A
N 1.30 1.99 1.90 2.16 2.16 2.02
0. 47 0.96 1.17 1.09 1. 04 0.93
K 16.70 16. 06 18. 80 14. 54 16. 99 15.31
SOM 21.46 33.44 32.08 38.22 39.63 36.09
B 70. 99 67.90 56.55 67. 69 53.53 80. 51
Mo 0. 90 1.63 1.76 2.39 1.74 2.27
Mn 456. 41 1034.15 1 545.91 1295.15 1241.79 983. 46
Co 13.93 27.52 36. 45 30. 35 31.55 23.62
v 103. 03 191. 30 219.51 210. 59 214.42 177. 24
Se 0.34 0.50 0.45 0.49 0.40 0.44
I 2.28 3.19 4.27 4.42 5.10 2.94
F 547.76 919.72 1 025. 26 1 192. 69 1 048. 45 1170.71
Ge 1. 46 1.53 1. 56 1.53 1.50 1.50
As 8.26 12. 08 12.96 20. 85 18.77 17.67
Cd 0.17 0.36 0.45 0.42 0.39 0.38
Cr 75.25 121.03 143. 46 142. 12 147.97 119.33
Cu 26. 68 62. 08 77.49 67.29 74. 30 51.42
Hg 0.05 0.09 0.12 0.13 0. 10 0.10
Ni 27.39 51.34 64.51 56. 33 65. 64 44.75
Pb 24.42 25. 64 25. 81 34.97 32.70 33.37
Tl 0. 65 0.58 0. 56 0. 69 0.70 0.72
Zn 76. 04 107.75 126. 39 120. 04 118. 86 103. 40

. NP K.SOM 2 g/kg, BN mg/kg,
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Fig. 3 Eochemical background values of nutrient elements in

different types of cultivated soil
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Fig. 5 Geochemical background values of micronutrients in

different types of cultivated soil
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Fig. 4 Geochemical background values of trace elements in

different types of cultivated soil
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Fig. 6 Geochemical background values of environmental elements in

different types of cultivated soil

Herh A S AR,

F AR v 5 R ok A i, e HoAth - 2k
TR 9 b 5 i B SR T AE B
AR A, R A A S TR A e rp S R
B4 ; Se , Ge TEAN A B A IS 20 g b &5
AL,

F AR 83t e b 5 e ey, 7 HAt & 4



- 480 - 5t M

Mo 2020 4 37 %

Bt 3 i S U B AR | AERR) £ B+
HE AR A S B 1 s B R
AL Se LEVD T £ kb - b S AR, 7R
HoAth & A 4 b & i R s AR Ak, e
Ge 7£ T HERH  HF £ B+ 358 b S AR X 4 v, 7
HoAth & SRR b A3 b i R B AR,

F 3 i B o | - S 20 - ) 4
S F AR IR ER A 2SR 2SR - e
AR

(4)As.Cd Hg Tl Cu Ni Pb Cr Zn HiEk{k
PR (R 6)

Tl Hg \Pb S5 7E 2= 5 28 il b BF B p b+ 48
& | ST 8 5 ; As . Cd, Cu Ni Cr Zn % 7E
W 2SR B R A 39 v B A AT

Cd . Pb %578 7K TH 28 B b 4 38 rp 25 1 A0 X 4
13 As Hg Tl Cu Ni,Cr Zn SF7EA [ A FH 2
BRI 4% A S AR,

TL.Pb & HEAE AN ] LSk b+ 1 b 5 i
AEFH—3;Cd Cu Ni & EAEA [F] 3R AP+
e S E B, AR AR R R S R
XA 5 As 3 B AE A K 1 280 - 498 vp 5 B A X
W Cr Hg Zn 7 5 76K [A] 4 HE 28 AU 4 38

S R s Ak,

As FESS T 2 Ml 4 18 v 5 S AR XT3 5 Cd
Cu Ni & H7E4 & BHHE 3 b & EER—2
T1.Pb 745 & Bk + e v & i ok ik —
T AER I S #k 1 3 v & BEAR X 8 =, T Ph
TESE & Bk b+ 8 b & A X 84K Cr Heg \Zn
Er e A R] A eSS R B M 1 v R A B,
sk,

A BRI PR AR B
PR A B AU I A T R & = TR
AR

(5) SR X I SH LR (R 7.8 7)

FHILE NP HREHATRATERZ L
e SRR R R, 5K NP
RA & R ICE MoV B SEY & T St £
JZ 48 ST T -3 5 (E B Mo Co 15 5¢
AR K MR B FRICE 1.F Ge W HI/NT 5t
PR )2 H 4 ST BH I T 895 S {H, Se 15 5%
HATPI# Z ] 45 0% As Hg Pb Tl ¥ 5¢{H
BN T 52 BT R R 45 St BT 0T T R,
Cd.Cu ,Ni Zn 5 5 {H FWH Z ], Cr 15 5 H K
TotBHT R Z 48 S PR 375 e

®7 HETEMERETEMRAFERESSETRE LR SATHET L EE SEX LT

Table 7 Comparison and statistics of surface soil geochemical background values of cultivated land in Zhenning

county with surface soil and urban soil background values of Guiyang city

T B R 1 SHBHTRIE L S BT S g
TR
G PRy 2 G PRiE Ry 25 GBS FRifE Ry 2
N 2.19 0. 49 1.99 0.41 0.77 0.23
P 0.94 0.39 0. 81 0.20 0.51 0.16
K 15.71 5.34 15.76 6. 14 20.25 6.72
SOM 33.39 11.8 - - -

B 69. 92 28. 45 87.18 25.37 81. 00 15. 00
Mo 1.72 0.95 2.39 1. 06 2.10 1.70
Mn 1 022. 47 668. 48 1 181. 00 600. 80 974. 00 236. 00
Co 26. 31 13.58 21.09 8. 11 23.00 5.00
\Y 184. 67 79. 58 167. 10 42.77 187. 00 35.00
Se 0.50 0.17 0. 64 0.22 0. 46 0.24
I 3.11 2.3 4.03 1.94 4.30 1. 60
F 993. 83 485.5 1 077.00 350. 20 1 791. 00 775. 00
Ge 1.52 0.21 2.54 0.27 1.70 0.10
As 13.49 7.01 20. 44 9.38 25.00 2.00
Cd 0.36 0.19 0.45 1.76 0.30 2.26
Cr 120. 44 45. 44 101. 00 26.23 109. 00 25.00
Cu 58.13 34.8 41.70 19.91 61. 00 30.00
Hg 0.10 0.05 0.21 0. 08 0.20 0.10
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Zn 115.97 27.56 98. 05 27.76 291.00 59.00
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Fig. 7 Comparison of the geochemical background values of the
surface soil of cultivated land in Zhenning county with the

surface soil of Guiyang city and the urban soil of Guiyang
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Study on Soil Geochemical Background Value of
Cultivated Soil of Zhenning County , Guizhou

ZHONG Fang-de, XIAO Hong, XIAO Xiao, QIE Ru-jun, HE Xi-hua

( Guizhou Coal Mine Geological Engineering Advisory and Geological Environment Monitoring
Center, Guiyang 550081, Guizhou, China)

[ Abstract |

samples of 4 620 cultivated land in the research area, and the geochemical characteristics and background val-

In this paper, the normal method and lognormal method were used to analysis the surface soil

ues of 23 indicators such as cultivated land soil nutrients and environment were obtained for the first time. The
geochemical characteristics and background values of the study area are affected by ph, parent material, cli-
mate, environment, soil type, rotation of cultivation, fertilization intensity, etc., resulting in uneven distribu-
tion of element content in space. The content of environmental elements in the cultivated land of carbonate rock
parent material is generally higher than the cultivated land of clastic rock parent material. studying the back-
ground value of the research area, it provide the basis for soil quality evaluation, protection of cultivated land
resource , and quantitative research on characteristic agriculture.The higher background values of beneficial el-
ements Se( Selenium) and Ge( Germanium) in the study area indicate that the contents of Se and Ge elements
in cultivated soil are higher, the cultivated land resources of rich Se and rich Ge are adequate. It found that the
soil background values of most elements are higher than those of China, continental United States, Japan and
Britain. Compared with the surface soil of Guiyang and the urban soil of Guiyang, the background value
changed slightly.
[ Key Words ]

background value

Zhenning county; Soil parent material; Soil type; Cultivated soil; Geochemical



