KA FIRESREFR

2017 49 H -5 34 % - 45 5 4. 456-465 September 2017 Vol.34+No.5:456-465

WHETE, L o7, AR f, SFOVTIR - A SR A AR S KU PR )], AR TR S IR A, 2017, 34(5): 456-465.
HUANG Wei-heng, BAO Li, LIN Jian, XIONG Hui-jing, et al. Distribution and Ecological Risk Assessment of Heavy Metals in Arable Soils in Bijiang
Watershed, China[J]. Journal of Agricultural Resources and Environment, 2017, 34(5): 456-465.

LSt T R E R 5 R AESKE TN
FhlR I B 2 Y AR R KA Y

(LR R FI GG EBE, =/ BB 650201; 2.2 /A HIERIE 515 0B TR, ~n BW] 650201)

W OE A PR T U IV L S U5 Y AR B2 O . ASCHEMNTLIRBERAE T 35 M HF RS, e ArillE T
Tl R R T R 6 RV & T e AR JF N NS B 25 A5 YR B0k e Hacanson Y FEA 25 XU 48 B0 | XA - ey
ARVE B A2 28 RS AT 1PN o S5 RR T (1) WV iy = Ak 25 4 Jm 4 VBE R R AR A AL AR = 7K, ¥9ME 43 510 1 146.97
579.15.4.85 mg-kg™, 15 43 ) RAREEK, BME N 26.85 mg kg™ 40 R RREEUN, 5 RBEE; (2) MG /- Hrds
T, 2 FER U LI S R B BT ERTE Y — RS YRR, TR SRS YR B RS YR, Yok AN A R TS
P GBS R EEIE N 17.69CGE KT 3)  F1ER I EE SR, R ZRA WA SR Fe EO9E S 773.38, A1RE T
TR . 5 Y DTk RIS > BE> > RS 5 (4) VT Iss 38 SRR 3 R K F B 4 15 el = 2 1l

SRABIA) AR AN XU B 4 VT s Mt 1

B 525 :X53 XERARERD: A X EHS:2095-6819(2017)05-0456-10 doi: 10.13254/j.jare.2017.0113

Distribution and Ecological Risk Assessment of Heavy Metals in Arable Soils in Bijiang Watershed, China
HUANG Wei-heng'?, BAO Li'?, LIN Jian?, XIONG Hui—jing'%, DENG Hong'%, ZHANG Nai—-ming®

(1.College of Resource and Environment, Yunnan Agricultural University, Kunming 650201, China; 2.Yunnan Soil Fertility and Pollution
Remediation Engineering Laboratory, Kunming 650201, China )

Abstract It has been paid much attention to soil heavy metal pollution in the Bijiang watershed caused by the Lanping lead—zinc mine. We
collected 35 arable soil samples along Bijiang, then sampled and tested the contents of As, Cu, Zn, Cd, Pb, Hg. And then with Nemerow
Multi-Factor Index and the Potential Ecological Risk Index method, we evaluated the heavy metal pollution risk. The results showed ; (1)The
accumulation of Pb, Zn, Cd was in a relatively high level, the average was 1 146.97, 579.15, 4.85 mg kg™ respectively, which was seriously
polluted; the average accumulation of As was 26.85 mg +kg™'; but Cu, Hg was slightly polluted. (2 )Statistical analysis showed that Lanping
area was a main point source pollution of As, Zn, Pb, Cd, while Cu, Hg was pollution caused by different non—point source pollution. (3)
Within this basin, the Nemerow index was 17.69, which was serious heavy metal pollution, while the comprehensive potential ecological risk
index was 773.38, which was a strong potential ecological risk. The contribution of pollutants was Cd>Pb>Zn>As>Hg>Cu. (4)As a whole, the
soil heavy metal pollution of paddy field was higher than of the dry land.

Keywords: ecological risk; heavy metal; Bijiang watershed; arable soil
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Figure 1 Sampling points of farmland soil in Bijiang basin
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Table 1 Grade standard of Nemerow Index
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2 IsP<2 U3 0.7<P4<1 gk
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DA A ik g L AR o
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RI <150 150~300  300~600 600~1 200 >1 200
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WIE SR 1 146.97 579.15 mg-kg™, FEiLBat 115
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Table 3 Statistic values of heavy metal concentration of arable soil in Bijiang basin
=y miH As Cu Zn Cd Pb Hg

2l (n=35)  #fH/mg kg 26.85 11.24 579.15 4.85 114697 0.19
JERl/mg- kg™ 3.72~91.50 1.00~29.00 50.30~3 288.90 0.05~26.83 0.20~4 306.70 0.02~0.52

AR R HU % 64.20 67.09 121.47 107.29 94.18 67.04

JKH (n=23) Y {EH/mg kg™ 27.09 11.80 697.69 5.29 1311.57 0.19
YL Fl/mg kg™ 3.72~91.50 1.00~29.00 50.30~3 288.90 0.63~26.83 0.20~4 306.70 0.02~0.52

AR R % 67.15 63.96 111.83 106.90 85.48 66.78

Fih(n=12) H){f/mg kg™ 26.39 10.19 351.95 4.01 831.51 0.19
YE Hl/mg kg™ 8.89~58.30 1.00~21.00 88.30~1 608.60 0.05~14.02 0.20~2 654.06 0.05~0.52

AR R % 54.54 69.72 112.54 101.67 103.85 64.70

B 3w A A BE AR B R SOK (R S
Aok 27.09.11.80,697.69.5.29 .1 311.57 mg -kg ™',
¥ {E 43 5 Ky 26.39.10.19.351.95 .4.01 ,.831.51 mg -
kg™, BRI K AR R KT 54t o 4 R SR AE /K
SR R WA BB 22 K H RS T B HE N
0.19 mg-kg™',
22 WiInEsittIEEEEB=HS W

o 4 Ja 5 (] AT 2 H 4 R P AR BEATL A PR 3R S [m]
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I URE RUBE 09— FR A A R BE AL IR 28 5 | kS i) 28 S e
{8, — 7 BE Co R0 5 i Bk 5 AR o AU
BRI MBS S5 — R AVHE A KR R 5 R 22
S, — MR C Ron . VP2 VTR T 22 BB
TEALE B TR IFANE, X RHEREMIRZ
“Hegr )5 22”7 (Nugget variance ) B¢ “He G507, EA0HE
T — RN ICE MR BCE BRI A 128 55, 38 H
FE PR 22 B TV T A TS it . BR800 T LA
TR LIERAOCHE . HAE th P (E A e B 5 (BT
M43 :

P 2ii=Cy (C+Co)

FFAIERI 0, Z 45 2 (AR R K.
T EE 4 SR A ROR B 42 34N 9 K F 075, 28 [l A G
B AFA IES0 , 2 NRH ZE MK AT
SEIRSIZR ] N R A LS00, 54 B L3
N, SFECEE BT R PR B O, TN R 15422 , 2k
ARGER , FRARSRAEARG FE . FTLAL 7E Are GIS S804
BRA R DA T AN B IE A 0 A TS A adE A 1 X B
AR IES A S AL T IE S0, BT
B A 2SR ME . FTAFEASBIFST S X H oK £
(2 22 REE VAT T X B0, bt T e B 4
(Kriging ) 7% [A] 22 1A .

F 2 &, HEAJRAPEA %S [ RRHE,
EoR TR W AE=S T8 N L T X2 N P sl R e 5 =
R R X, Bt 5 2 B B I s a4 H 5 o S
HIB IR B, A B A R A R . T T AR
A% AR AR AN, L ik A AT A B S LA

Pl 3 2 YT 34k - 4 4 s A o A S BRI

RS REPM S = EEXE

Table 5 Nugget effect and spatial correlation

P& 23 [FAH DG
HEE 4 F13E 5 ATLUE Y TV kit 1 e i <025 G
SR BE AR G0N 53 A 0.096 6.,0.004 1, 0.25~0.75 RE-
0.028 .0.074 2, JE7E/NT 0.25, HA TR IR 2 (A AH e, >0.75 #
x4 WIREHhTIESSEMSEITHHF
Table 4 Geo—statistic analysis of farmland soil heavy metals in Bijiang basin
1547 As Cu Zn cd Pb Hg
AR Box-Cox log Box—Cox Box-Cox Box—Cox log
B ¥ Jrit 2 T A (T & & ¥ R 2 TR E
PogfE 366.37 51.05 1.20x10° 1.78 1.33x10° 0.11
W 22N (e 342551 6.00 29.49x107 60.94 1.66x107 0
PR 0.096 6 0.89 0.004 1 0.028 0.074 2 1
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Figure 2 The As spatial distribution in Bijiang basin
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Figure 3 The Cu spatial distribution in Bijiang basin
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Figure 4 The Zn spatial distribution in Bijiang basin
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Figure 6 The Hg spatial distribution in Bijiang basin
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Figure 5 The Pb spatial distribution in Bijiang basin
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Figure 7 The Cd spatial distribution in Bijiang basin
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AR A 25 IR S5 20 5 4 A e LA i o) A 285 P JRUIG: B2 ik e
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1200 Z[0]), J& FAR 3 A 25 KU K 5 Fe K {4 148.86
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Table 6 The heavy metals pollution level of arable soil in Bijiang basin

i H FE KA FoME PR/ %
LA 15 YL AR R As P, 3.66 0.19 37.14
15 YK Rys Y {5 Y I
Cu P, 0.29 0.08 0
YK Tk T
Zn P 13.16 0.20 48.57
YK LTS 5 Y T
cd P, 134.15 0.25 94.29
15 YK 5 {5 Y i
Pb P 14.36 0.65 80.00
15 YK 5 {5 Y i
Hg P, 123 0.04 5.7
YK 5 T
LTS R R BB Py 96.81 0.68 —
15 YK {5 {5 Y Gh
K H P 96.81 2.68 —
1Y H5 Y 5 LRRCES
b Py 50.36 0.68 —
15 YK 5 {5 Y R
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