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Vertical Distribution Characteristics and Risk Assessment of Soil Heavy

Metal Contamination of Farmlands in Yanqi County, Xinjiang

Ajiguli « Mamuti', Maimaitituerxun » Aizezi', Ainiwaer »+ Maimaiti®
(1. College of Geographical Science and Tourism, Xinjiang Normal University , Urumqi 830054,
China; 2. College of Chemistry and Chemical Engineering . Xinjiang University s Urumqi 830046, China)

Abstract: The contamination and ecological risks of heavy metals of farmland soils for different soil layers
(0—20 ¢m and 20—40 cm) in Yanqi County, Xinjiang, were analyzed based on Nemerow Pollution Index
(NPD), Potential Ecological Risk Index (RI) and Ecological Risk Warning (Izz). As, Cd, Cr, Cu, Mn, Ni,
Pb and Zn of farmland soils in Yanqi County have accumulated to a certain extent. The average concentra-
tions of Cd, Cr, Ni, Pb and Zn for 0—20 cm soil layer exceeded 1. 50, 1.39, 1.37, 2.13 and 4. 14 times of
the background values of irrigation soil in Xinjiang, respectively. For two soil layers, Zn fell into high pollu-
tion level, Pb fell into moderate pollution, Cd, Ni and Cr fell into light pollution level, Cu and As fell into
slight pollution level, and Mn presented no pollution. The average NPI value for each soil layer fell into light
contamination level, whereas the average RI value fell into light ecological risk statue, and the average Igg
value fell into no ecological warning statue. The contamination levels and ecological risk degrees of heavy
metals for 0—20 cm and 20—40 cm soil layers were same. As, Cd, Ni, Pb and Zn of 0—20 cm soil layer
were mainly affected by the human activities, whereas Cu and Mn were mainly affected by the geochemical
background of soils, and the main sources of Cr may be affected by the interaction of human factors and natu-
ral factors. Cd was the main pollution factor, and ecological risk factor for 0—20 cm and 20—40 cm soil lay-
ers, the contamination risks of Cd in farmland soils of study area should be the major concern.
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M3 AT B E B 43 020 em £ )2 As,
Cd,Cr.Cu, Mn, Ni, Pb fll Zn & & 25 i@ #88 K. 50 5 4
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FAHAY 1.50,1.39,1.37,2.13,4. 14 £,
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FHME/ (mg kg™ ) 8.47 0.18 54. 90 31.03  465.22  36.14  28.76 69. 56
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T B 2 %1 (Skewness) J& 1l i 500 4 7 B S 1 e 1t
i W R A (Kurtosis) J2 i8S A b B A7 BUE 23 A7 JE
BREEBENSIHE . #F5IX 020 cm )2 -k
As,Cr 1 Cu Y BE U5 B2 R ECROR, RIX 3 Rt RTE
WA EIEREAR 020 em 2RI EH FEX AT EM
BRI . A8 5 R B (Coefficient of Variation) fg iz B4 +f

MEEE S ENY R, AR R RBEOR, R E
& JBICER & i 2S840 A BN Y 5] AR AR s S G iy ]
BetE i R, BFSE X 0—20 em 2 T As il
Pb 78 5 250 9ok 1.92,0. 83, F LW B, %
B As Tl Pb 32 528 J5 5 15 YL IR A 52 i LL 3 i . Cu
A8 5 RECK 0. 42, R 478 S, ] g N LR X



370 /S o T S T

%25 %

+Erh Cu Bk, HibooEmER
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40 em 42 2 48 Ni 5 95 TS Y REAC OO ) o5 FE AR
S 100 %05 86. 36 %0 55T X 0—20 em + )2 1
Pb ST T5 Yo B 8 B v B RN R B S g I B
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Rt B L b B N R R T U I R AR B0 ) REAR R
B 31.82%,4.55%,27. 26 % . 4. 55 % F1 31. 82% ; &%
TR HE ARG R R RS RS
PSP 020 cm A1 20—40 cm + 2 I
4 JE G YR DL I A A [H]

R6 FRBSEEINEAHSZHEAHHESH

+2 0—20 cm (n=22) 20—40 cm (n=22)

5 3L 94 5 1 Il I \} Vv I II I v vV
As 63. 64 18.17 13. 64 4.55 0 86. 36 0 9.09 0 4.55
Cd 4,55 9.09 59.08 22.73 4.55 4.55 9.09 54,55 27.26 4.55
Cr 0 0 100 0 0 0 0 100 0 0
Cu 4.55 77.27 18.18 0 0 27.26 63. 64 4.55 4.55 0
Mn 68.18 31. 82 0 0 0 72.73 27.27 0 0 0
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2.3 EeRTHFESKMERE SR

WTEAE SN B (RD BE R LA B & /T R
5 e KF L RE RIS INPFIE ) B AT B SR T R Y
BEA RO o ATT B4 2 i BF 5% X Bk £ 48 0—20
cm Fl 2040 cm - JZ H 4 JE HOI00AE 25 X 15 4L

(ED V2545 A 245 KU, 98 B0 (R 55 A= 285 XU 707 48 %L
(IER)ﬂ’ﬂ(ﬂ% 7) ’%%E\‘ﬁ:f@i% 0—20 cm ]:ﬂ 20
40 em )2 H 4 00U A 25 KUK 98 B CED) P B R
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SR AR S, A R A1 7E A 25 KB 95 08 12 9
R A5 R A5 4
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1 )2 A A AR KU T R £ T —5. 38~ — 1. 74, °F
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K F 20—40 ecm + )2,
2.4 #HiTESEREREBN
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8 0 20m+TEFTESEELEZBEEXRE n=22)

JLE Cd Cr Cu Mn Ni Pb Zn
As 0.51"" —0. 20 —0.10 —0.06 0.39" 0. 38" 0.16
Cd —0.47" " —0.13 0.09 0.56" " 0.62"" 0.08
Cr 0.07 0.14 —0.16 —0.37" 0.10
Cu 0.35" 0. 04 —0.13 0.17
Mn 0.47" " 0.16 0.12
Ni 0.54"" 0.19
Pb —0.09

et R p<0.01, * FR p<L0.05,

th e 8 ] UL, iF 7% X B i + 3% As-Cd, Cd-Cr-Ni-
Pb,Mn-Ni il Ni-Pb Z [a] i) Person #H % £ 0% &= »
BE T 0.01 BRFHMEAKF. XKW 0—20 cm 1R
B b - 8 v X U ST Ok PR AT fEAH [ . As-Ni-Pb, Cr-
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BT 0.05 KM E RS . Zn 5 AN 4 8 oo

AR Z (I TCAR 23 WA e R W] Zn R RES At
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(] B4 A B O R R BEAT 0 b . T i 4 2R
TR 9T 3 A EM R RT 1. B T
BT 2209 T4 89060 AT 3 3 T TR L 08 BT AT A6 AR 4
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