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Fig. 1 Sampling sites of the topsoil in the study area
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Table 2  Classification standard of N, P, K nutrient index in

soil

TSRS R IR
AR —% A =4 IR A

(F&) (BEE) (B9 (BEZ)  (k2)

N(mg/g) >2.0 1.0~1.5 0.75~1.0 <0.75
P(mg/g) >1.0 0.6~0.8 0.4~0.6 <0.4
K(mg/g)  >25 15~20 10~15 <10

1.5~2.0
0.8~1.0
20~25

SRIGTE NP K WY BLAE 4R + 855 4 M R fh 2 55
FIER L RURHZ RPN EL, 2456 SR B pR L
NI TR SR BRI 2E LB AR e -

fies= B 1S,

o TR THEN P K PPN EAG5, 1 S fp <55
k, 0 NP K AUHE REL, 05128 0.4.0.4 F10.2,

Table 1  Analytical methods of soil samples and their detection limits
PR TEE %t R
JCHE LIRS - AL B VoR IWIRPS - AL
AR BEER (1615) ARSI MR

Cu XRF 1 1 107 Cr XRF 5 5 1076
Pb XRF 2 2 107° As AFS 0.5 1 107
Zn XRF 4 4 10°° Hg AFS 0. 0003 0. 0005 10°°
Ni XRF 2 2 107 Se AFS 0.01 0.01 10°°
cd ICP-MS 0.01 0.03 10°° N COB 20 20 1076
K XRF 0.01 0.05 % pH ISE 0.1 0.1 1
p XRF 10 10 10°°
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Table 3 Geochemical parameters of elements in soil
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AR R v i )= SR T R
Hi B M ER AR 2 R A S 0E A BOEE A EE S 4
(N ) F RGN Arcgis10. 2 528,

3 gR5hHE
3.1 O FEHIERAL AR
X FE X 2 2 I RE Al IR S A B4 SR AR K A
FHF-H0E £ 3 A Ar v f 22 7 S0 B 455 v 1 A RRAIG B,
BRI BOE AT A IES SRR, TS TR
BFR IV RHE R = S0 (3R 3) - N (B BRI BURE
B X(HERJER-FHME)  Sd (BB IE RPREZ) |
CV(HBRIF R AR S 2 80) , Min (S5 B f/ME) |
Max ( S B J5 0 fie RAE ) , K, (HEEE LR = X/Q) Al
K,(WEWRFE=X/C), 54 E 5V EML, b
FIXFE)Z T HEHITE K Cu Cr Ni As 1Y K, (%R
F 1, RAENN S RS2 ERE S HOF S E T,
Zn PbIOK 2L T1. 4~ 1. 6 210, & = T4

Fats N P K Se pH Cu Zn Pb Cr Ni Cd As Hg
N 783 776 733 780 788 758 761 771 775 783 771 774 752
X 1.33 1.12 24.11 0.34 6.17 34.3 105.5 31.9 91.7 37.1 0.22 9.63 0.14
Std 0.25 0.34 1.45 0. 06 1.02 4.05 11. 84 3.81 7.19 3.58 0.06 1.87 0. 06
cv 0.19 0.31 0.06 0.19 0.16 0.12 0.11 0.12 0.08 0.10 0.28 0.19 0.42

Min 0.70 0.22 19.76 0.14 4.16 22.2 70.7 20.8 71.6 26.6 0.08 4.17 0.022

Max 2.00 2.14 27.98 0.53 9.04 46.2 140.0 43.3 112.0 47.6 0.40 15.20 0.32

Q 0. 64 0.52 25 0.20 - 24

C 1.70 0.84 24 - - 32.7
K, 2.07 2.15 0. 965 1.69 - 1.43
K, 0.8 1.3 1.0 - - 1.0

68 23 65 26 0.09 10 0.04
89.4 40.4 86.2 35.5 0.34 10.3 0.11
1.552 1.39 1.411 1.43 2.42 0.96 3.51

1.2 0.8 1.1 1.0 0.6 0.9 1.3

T NK FrR el me/g, HofbTTHE N mg/kg, pH A TR, @ (RERAEKIZ LHOFHM | ¢ RFEBZTFIX K2 L S .
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Table 4  Evaluation of soil nutrient grade in the study area

tHgRs % A =% S A
A (&) CEEE) (b)) (Bkz) (B#z)
A (km?)  0.10 576 58.71 271  0.06

TR

N LA (% ) 0.15 855 87.19 4.02  0.09

P W (km?) 52.35 8.84 3.8 215 0.16
LBl (%) 78.0  13.0 5.70  3.20  0.20

K WA (km?)  9.79  52.64 4.72  0.19 0
LA (% ) 14.54 78.17 7.01  0.28 0

4 WA(km?)  0.91  59.25  6.66  0.51
e LBl %) 1.35 88.00 9.90 0.76

(==}

3.3 EEABETEm
WHFEIX 8 T 42 @ P, 4% 5 4 Ja PR o B S5 )
H—ER () TS YR T 96% (£ 5) ,

Pl2  BFsEIX SR oy MR A2 2 S 2

Fig.2 Comprehensive grade of soil nutrient geochemistry in the study area
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Table 5 Evaluation of soil environment grade in the study area

A =4 g HAE
(B (BE  (hE  (EE
wY  Tsg)  ER) %Y

—4

. I
TE HHORBESER ()

As W (km?)  67.05  0.29 0 0 0
LA (%) 99.60  0.40 0 0 0
cd HE(km?) 66.70  0.72 0 0 0
H (%) 98.89  0.11 0 0 0
Cr WA (km?)  67.31  0.03 0 0 0
LA (%) 99.95  0.05 0 0 0
Cu WA (km?)  67.01  2.11 0.03 0 0.01
WHl(%)  96.90  3.05  0.04 0 0.01
He WA (km?)  67.32  0.02 0 0 0
BI(%)  99.97  0.03 0 0 0
Ni W (km?)  67.34 0 0 0 0
HBi (%) 100.0 0 0 0 0
b WA (km?)  67.33 0.0l 0 0 0
el (%)  99.985 0.015 0 0 0
7n M (km?) 67.07 0.228  0.001 0 0.039
HHl(%)  99.600 0.339  0.002 0 0. 058
BB A (km?)  66.03  1.23  0.03 - 0.05
ZE WhI(%)  98.06 1.83  0.04 - 0.07

R AR LR AEAE Cu A Zn B4 8 35 YL AR S
Yo G TR RIS, Xob ARl A A 7 52 ) AT LA 22
WA, WFFTIX R Bk A 2 25 B S R D) — 55
(1% M3, HFLN 66. 03km?, 5 1L 98. 06% ; — %5

(i) AR 1. 23km?, 516 1. 83%, £ 5
Sy A E R B BB X B LA P R L 4 VD A AR B
(P 3) 3 5 B v Y o B ¥ e i B o LE R 31 0. 1%
(B 0. 04%, FF 0. 07%) ; T J¥ ¥5 Y& 1 1
0. 05km* , {37 48 B A LR LLUASE 9 Bk b b e, 43 A T
R/, o] B85 B4R o R rp A 2 0 o B ol T A O,
P G RT UL BT X - SRS R b 2 255 T A A
S X A S 0 Rl K R B AL T T A R 4 Hh
gl
3.4 L EHLERAE LR A VDY

F 7% X 4 38 5 e Hh BR Ak 22 25 A PRI 45 R R
TFFE X — 4 A 45 4 38 % 1T BL43 591 2F 57. 8km® FHI
6.57km?, &5 43 51y 85. 85% 1 9. 76%, Hid, —
E Mot 2 N A NI A0S i g 3 = 8 e w2
AR SR —H LA —af s =S 4 LA
2. 88km” , [F T X A 4. 28% , FEAE XX F R4
A DU 45 HAE £ ALy B A 0. 03km® Al
0.05km?, 433 I X HE ALY 0. 04% F1 0. 07% , 53
AR TR /)N | 32850 A5 FE R LR P8 R 4 U A AR T
Hepy (B 4) . mLnr DA B9 X )2 1
WERERNNIT R, HHIREEE G, AR Z
HEEIGY, PIERSRFE X ARES T A
EB R AUK RO TA RIS,

Pl3  WFSEIX FBEERE b ER b 2 e el

Fig.3 Comprehensive grade of soil environmental geochemistry in the study area
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Fig.4 Comprehensive geochemical grade of soil quality in the study area
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PR 3 Cu 9 =E B e /B i R A AE LA
HEF
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AR i (R S M BR Ak PE M BLSE ) (DZ/T
0295—2016) ' Cu F# 4355 3 FrifE : 29 ~ 50mg/ kg
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K <lémg/kg WHFHR =, FHEMHEKZ LS
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Fig. 5 Comprehensive grade of selenium—enriched land resources in the study area
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Fig. 6 Geochemical grade of soil trace element Cu in the study area
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Fig.7 Geochemical grade of soil trace element Zn in the study area
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Elemental Geochemical Characteristics of Topsoil in Tangchang Town,
Chengdu, Sichuan Province and Quality Evaluation

WANG Liang', WANG Dewei*, GONG Cang', WANG Shunxiang'
(1. Military—Civilian Integrated Geological Survey Center, China Geological Survey, Chengdu 610036, China;
2. Chengdu Center, China Geological Survey, Chengdu 610036, China)

HIGHLIGHTS

(1) Compared with the surface soil in China, the surface soil in the study area is rich in Cu, Zn, Pb, and Se, and
strongly enriched with N, P, Cd, and Hg. The soil is generally weakly acidic.

(2) The comprehensive quality of soil nutrients is mainly second grade, with a proportion of 88. 0%. The
comprehensive quality of soil environmental geochemistry is mainly first grade clean grade, with a proportion of
98. 06%. The comprehensive quality of soil geochemistry is mainly high quality grade, accounting for
85.85%.

(3) The area of selenium—rich soil is 2. 49km’, the area of copper—rich soil is 63. 13km”, and the area of zinc—

rich soil is 63.31km’. Copper—rich and zinc—rich soil resources are abundant.

ABSTRACT

BACKGROUND: The quality of soil is directly related to human health and the safety of agricultural products,
which has important references for agricultural planting and land planning. As an important vegetable basket base in
Chengdu, Tangchang Town has developed agricultural planting, but the recent soil quality in the region is still
unclear.

OBJECTIVES: In order to accurately understand the current content of nutrient and heavy metal elemental
characteristics and soil quality grade of topsoil in the Tangchang agricultural planting area.

METHODS: According to 1 : 50000 soil quality geochemical survey, 810 topsoil samples were collected. The
contents of N, P, K, As, Cd, Hg, Pb, Cr, Ni, Cu, Zn, Se and pH in these soil samples were determined by
X-ray fluorescence spectrometry, inductively coupled plasma — mass spectrometry, atomic fluorescence
spectrometry, element analyzer and ion selective electrode method. The element geochemical characteristics and

soil nutrient grade, soil environmental quality grade and comprehensive soil geochemical grade were then evaluated.
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RESULTS: (1) Compared with the general topsoil in China, Zn and Pb in the topsoil of the study area are slightly
enriched, Se is relatively enriched, N, P, Cd and Hg are strongly enriched. The topsoil is generally weakly
acidic. (2) The comprehensive grade of soil nutrients is rich in second grade, accounting for 88. 0% of the area,
and the soil fertility is rich. The proportion of the first grade soil area in the environmental quality grade of the eight
heavy metal elements in the soil is more than 96. 0%, and the comprehensive environmental quality grade is
dominated by first grade clean type, accounting for 98. 06%. The comprehensive quality of soil is mainly grade
one, accounting for 85.85%. (3) The area of selenium—rich soil in the region is 2. 40km’, accounting for 3. 7%,
sporadically distributed in the central study area. Copper—rich soil area is 63. 13km”, accounting for 94. 0%, and
zinc—rich soil area is 63.31km’, accounting for 94. 17%.

CONCLUSIONS: In summary, the nutrients of topsoil in Tangchang Town are rich, the soil environment is clean

and the comprehensive quality of the soil is high.
KEY WORDS: soil quality; X-ray fluorescence spectrometry; inductively coupled plasma—mass spectrometry ;

atomic fluorescence spectrometry; selenium—enriched soil ; copper—enriched soil; zinc—enriched soil; Tangchang

Town
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