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WE. BTHEERT R HESIRELE, THRESERRNEN, W AERITE, AR5 T Ik b 2s 5L R,
G A3 ZHIER R 6 TR R Z LRI 214 A5 7R/ BT 456 T, W& M0 As, Cd, Cr, Cu, Hg, Ni, Pb, Zn
P Er . SRS | SRR BRIE I BRI I vk 8 0 8 FhEE 4 Jm i SR, I N0 FH b Bk Ak 2 L4 IR 15 Y de B0 Fn
T BARAR BORITAL T i Akl I A SR AR RO, 45 IRERE, HEPCHI R4 As | Cd, Cr, Cu, Hg, Ni, Pb, Zn &
LRMHAT N 5. 83, 0.25, 66.78,25.45,0.069, 29.90, 26. 18 78.44 mg-kg ™' HuBRALF IR 73S BOL T A R W 4 As |
Hg. Zn FUBRECAZEN, 53004 14.65% | 11.82% . 3. 88% ik HE LR, Mo REFEHGL TR Cd, Cr, Cu, Ni, Pb
i3 93% BRE AL T A E , Hg, Zn, As BEEFRZ HHI4351 0 26. 60% . 21. 84%  21.21% , {¥ As F1 Zn 4 5. 56% F1 0. 49% f4
FESCAThER R, KfEL B LS50 E 3 ARE L ESRRZERER. WARIKEILARETRILX  WARE
REE A TAMKILIX As, Zn SR BRE R, WMPEEELEAHX b s R AT A X He, As s AR BRE . Pifh
WA kY SR E i A 3 F AR RE SR M As, HUCH He, Zn, REHNGRAE BB G —
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Determination of Heavy Metal Basellne Values and Analys1s of Its Accumulatlon

Characteristies in Agricultural Land in Chongqmg
wu Fu-lin' QHEN Li*, YI Ting-hui’ YANG Z'hl—’Ynm CHEN Yu- cheng )

(1. Chongqlng Engmeenng Research Center “of ‘Rzl Clednmg, College of Resources and EnVlronment Southwest ‘Uni.\.flersit)c.;"’"u
Chongging 400716 ‘China; 2. Chongging Station jof Agrlcultural Ecology & Resources lIdrotect Chdngqlng 401120, China) ’

Abstract ;, In order to “understand the accymuldtigh of héavy metals of agricultural land in Chongqing and make clear priority gontrol
elements | the $oil hdavy metal bascline vhlues needfto be determined. Based on geocheﬁlicdl baselings, a total of 214 surface soil
%ampfps of six soily types wete collected according to' stratified: '@amphng Under strict quality control, the As, Cd, Cr, Cu, Hg, Ni,

Pb, and Zn ‘coitent in each sample was measured. Thes baseline values of eight heavy metals were determined using mathematical
statistics JViterative culling, and cumulative frequency curve methods. The accumulation of heavy metals in agricultural soils in
Chongqirig was evaluated using the geochemical baseline pollution and geological accumulation index methods. The mean baseline
values of As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn in agricultural land in Chongging were 5. 83, 0.25, 66.78, 25.45, 0.069, 29.90,
26.18, and 78.44 mg-kg ™", respectively, which agreed with the historical findings. Evaluation of the geochemical baseline pollution
index method showed that the accumulation of As, Hg, and Zn in soil was the most prominent, with 14. 65% , 11. 82% , and 3. 88%
of the samples reaching severe accumulation, respectively. The proportions of moderate accumulation of As, Cd, Cr, Cu, Hg, Ni, Pb,
and Zn were 12. 12% , 6.50% , 3.79% , 6.50% , 15.27% , 5.29% , 5.45% , and 17. 96% , respectively, of which As, Hg, and Zn
were relatively large. The geological accumulation index indicated that more than 93% of the samples of Cd, Cr, Cu, Ni, and Pb were
in a state of no accumulation. The proportions of mild accumulation of Hg, Zn, and As were 26.60% , 21.84% , and 21.21% ,
respectively. Only 5.56% and 0.49% of the samples had moderate accumulation of As and Zn. Different soil types have different
properties. All soil types in the sample had different degrees of accumulation of the eight kinds of heavy metals. The accumulation of
heavy metals in paddy and purple soils was lower than that in other soil types. For the soils of different geological and geomorphic
types, the K; values of As in the limestone middle and low mountain area of Daba Mountain in Northeast Chongqing and the low
mountain area of the limestone of Wuling Mountain in Southeast Chongqing were relatively large; the rest were not significantly
different, and all belonged to the non-accumulation and mild accumulation ranges. Both evaluation methods showed that the main
accumulated heavy metals in agricultural land soil in Chongqing was As, followed by Hg and Zn, and management and prevention of the
accumulation of these elements should be strengthened.

Key words :soil ; agricultural land; heavy metals; baseline value; accumulation
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Table 1  Classification of the accumulation index, K; grade
E3it) K, <1.2 1.2<K;<1.5 1.5<K;<2.0 K, >2.0
PR TR REMR AR CELA
32 Muller 3R RIEEHH R
Table 2 Grading of the geoaccumulation index
B3t I, <0 0</,, <1 1</, <2 2=/, <3 3</,, <4 4<I,, <5 IW.,-?'S'
AR TR 7o ~ P EER TR R o~ RAHER GHEA I~ B SRR R 1‘&5&&?
7 Wi &0 T AT jCE %, Lﬁiﬁ%ﬂ’ﬁﬁ?ﬁ?ﬁﬁm

2 HREHE

2.1 BTG R LM |
EBEFEZ%%}%EAE% %EEI’J%ZIR%W»MTAE
ﬁﬂ%%3 Frs ¢ As\ Cd Cr, Cu, Hg‘ Nl Pbﬁn'q:‘ﬁj
SR T.40 0.26. 67.19., 2. 50 0.081,
30,4, 27. 64, 90.61 mg-kg™' E/i\ﬁfaﬂk’%%
Hfiﬂj E $4E

g%ﬁé&ﬁuéﬁﬁ Wﬁ?"}&jv,-?/

&7 mmaEk @Hﬂ Kolmogorov Smlrnov IE,U ﬁi‘/\
%%ﬂ%i%ﬁm%%ﬁﬁ% %ﬂ~ﬁa
%é&i’ﬁeﬁﬁ 30% } Hip As 1l Hg iﬁL 50% , "Im :
A H T s ) S e ) %%i%¢hx
BT 4 B A AR SR 2 RO I Nk
B, BRI, AP T A T R AT,
ME%ﬁﬂﬁiéE%%%W%%ﬁﬁﬁA%ﬁ

=3 El‘f‘ﬁﬁfﬂiiﬁi%ﬁ%bﬁﬁﬁ’]iﬁﬂ'

Table 3 Statistical data for heavy melals in the surficial soil of Chongqing agricultural land

ot

mWH As Cd Cr

Cu Hg Ni Pb Zn

AARFHE/ mg-kg ™! 7. 40 0. 26 67.19 25.50 0. 081 30. 11 27.64 90. 61
JUAT -4/ mg - kg ™! 6. 44 0.24 64. 44 23.92 0. 070 28.45 26.94 85.55
7/ mg - kg ™! 5.91 0.25 66. 00 26. 37 0.071 30.55 26. 85 82.70
bR/ mg-kg ™! 4.38 0.08 18.72 7.97 0. 045 9.38 6.39 30.98

5 B Yo 59.2 30.9 27.9 31.2 55.1 31.2 23.1 34.2
i)/ mg - kg ™! 1.55 0.34 0.21 -0.26 1. 026 0.03 0.74 0.75
)% /mg kg ™! 1.84 -0.04 -0.30 0.17 1.133 -0.11 1.00 0.16
i/ mg-kg ! 20.27 0. 40 100. 70 42.35 0. 249 45. 40 36. 50 157.90
5 /ME/mg kg ™! 2.53 0.08 17. 40 4.75 0.018 9.00 13.10 27.70
FeRAl/mg-kg ! 22. 80 0.48 118. 10 47.10 0. 267 54. 40 49. 60 185. 60
5% 3.19 0.13 39.12 10.31 0.026 13.09 17.98 51.04
10% 3.57 0.16 44.30 14.13 0.031 18.72 20.43 57.64
T — 25% 4.41 0.20 53.20 20.02 0.045 23.78 23.28 68.90
/g kg 50% 5.91 0.25 66. 00 26.37 0.071 30.55 26.85 82.70
75% 9.01 0.30 80.30 30.57 0.105 36.28 31.00 110.78
90% 14.62 0.36 92. 64 34.71 0.149 42.64 36.59 134.91
95% 18.11 0.40 99. 14 39.11 0.167 44.96 39.49 154.00

SIAR R s B B (RS SRR EA XPEOES s
0. 000 0. 200 0. 200 0.031 0. 020 0. 200 0. 020 0. 000
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Z8 TSR (R 3), Cd.| Cr, Ni IRAIEZS
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BOES A, FHJUESEERR; As, Cu., Zn IR
oA, P AiEZRs. HiL, As, Cd, Cr, Cu, Hg,
Ni., Pb, Zn HYIEZMEL 734 5.91, 0.26, 67. 19,
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Table 4 Geochemical baseline values,determined by three methods and mean baseline values/mg-kg~
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Table 6  Comparison of Chongqing soil baseline values with those of other cities/mg-kg ™

e ER /i LR LBt feten MAREEDST BERED PN B
As 5.83 — 8.34 10.23 7.60 11.27 5.43 9.04
cd 0.25 0.251 0. 190 0.152 0.135 — 0. 063 0. 068
Cr 66.78 42.74 71.97 — — 81.04 — 44.00
Cu 25.45 32.75 31.32 26. 62 — 32.69 — 18. 80
Hg 0. 069 0.053 — 0.073 0.083 — 0.020 0.045
Ni 29.90 16.36 — — — 43.72 — 17.00
Ph 26.18 50.28 24.79 25.82 32.4 28.18 18.79 14.80

Zn 78. 44 120. 82 86.43 58. 00 — 71.34 — 46. 30
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Table 7 Average values of heavy metals K; in different types of soils in Chongging
e As Cd Cr Cu Hg Ni Pb Zn
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Table 9 Average K; of soil heavy metals in different geological and geomorphological types in Chongging

iS5 b A 2 AR As cd Cr Cu Hg Ni Pb Zn
R ALK B LA A L X 1.78 1.01 1.22 1. 14 1.04 1.18 0.96 1.38
I AR U LA AR X 1.86 0.98 1.04 1.04 1.21 0.99 1.15 1.41
i PG B b 5 b IX. 1.08 1.01 0.96 1 1.27 0.98 1.01 1.02
iy R AT AR X 1.12 1.04 0.97 0.96 1.16 0.99 1.08 1.09
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Table 10  Accumulation rate of heavy metals in different geological and geomorphological types in Chongqing/%

b T b 55 2 7 As Cd Cr Cu Hg Ni Pb Zn
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