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Abstract: Xijiang River draining is one of the main food grain and mine producing region in Guangxi province. In order
to identify soil cadmium (Cd) spatial distribution patterns and food safety risk, soil and crop in this region were analyzed.
Soil Cd concentration was in range of 0.01~33.6mg/kg and distribution of Cd decreased with distance from the upstream.
The soil Cd concentration along the river channel which located 0 to 80km away from the mining area had significant
differences (P<0.05) compared with that in 80~610km away from the mining area along the river channel. Based on the
Cd spatial distribution in agricultural soils, hot spot areas with high Cd concentrations were in the dense mining area
which located in the upper course of the draining. The results of Nemero single contamination index assessment suggested
that 32.2% of the soil samples belong to the grade of high pollution. The results also showed that the rice Cd concentration
was in the range of 0.01~6.37mg/kg and the daily dietary intake of Cd from rice varied from 0.47~4159ug/( A -d). Average
risk index of soil Cd reached 6.49 in the dense mining area located in the upstream and this was high environmental risk
area in the investigated river draining.
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Fig.1 Sampling locations in Xijiang River draining of Guangxi
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K F:DIM A A G RIBEAKE SR &, ug;DCCF
HEYF K ESLERE, mgkg,CCF hAKRTR
BANEBY R gdBRPEREACEHHKE
k) B RBABYHHE KX FIIEHR 652,
300g/d, AEE 3112,

AT AR 4 B XU F8 BU(Risk Index)
E XA RED EPBRAK Cd &S Ak

K Cd BEAREERMDo)HIELE.
Risk Index = Dn"i Q)

AB I F BB B X AR EE

FHAE, EH KRR TR <1 B IA X AR
RZEN AR EEZH X KBHFRFH Cd
HRAITRARNEH.

2 #R

Rt Ccd &
339 MRE BN Cd S BRTER K, EM
AN IREE RBOEE) 3.78, 081 K 17.4, 2% B #
J& BER TFAM .13 Cd S &6 0~33.6mgkg
EENEE DTSR P E 72.9%K Cd R EE
W TP Cd &8 R {E0.27mgke) .

2.1

1 "EELRELTIN Cd 2 B2 HHHE(mg/ke)
Table 1 Statistics of soil Cd concentrations in the Xijiang River draining of Guangxi, China(mg/kg)

o o R JLAT
ARERTEE A% BME 25% HE 7% BXE B R Ty —— BEHRBRGER

0~610km* 339 nd. 0.25 066  2.59 336 247 4.54 0.77 3.17

0~80km” 9 0.01 1.41 304 564 336 4.92 6.23 2.54 3.74 A
80~320km° 145 nd. 0.32 075 183 240 2.00 3 0.73 522 B
320~460km® 35 0.05 0.12 029 066 8.76 0.91 175 0.36 3.48 BC
460~610km° 63 0.04 0.13 019 043 12.74 0.70 191 0.25 3.17 c

B 150 0.01 0.03 007 014 13.4 0.27 0.64 0.08 4.00

0. R T BN 8 2 3 10 B AR FE R b T X 0~80km T Bt 4 1 6L 4% BE _E i (X 80~320km Rl B A + 3, LKA BE LR
X 320~460km A B (4 + 3 A F5RE_E#H X 460~610kmiT L R 13K, BE XN R G R—EF AR FBRTE R B %(P<0.05)

AERBAMEERE L X ERE A m, 3R
Cd & B LU PRI E(F 1).88_LiFF X 0~80km
TE N A1 Cd & B B2 & T (P<0.05)H AL B,
¥ 30X 80~320km BN 1R Cd S B 58F b
WX 320~460km B ER A B E B EE R TEE
ki X 460~610km VA1 B P 143 Cd & B (P<0.05).
¥ YR IX 0~80km X —TRT B Bl N )AL 3
Cd & BJUA¥HE(2.54mg/kg) BT R E RNV 13

PRI B T ZARHE(Img/kg)?),

o i NI B X 5 IR K i R X R A R
Vi Ccd FBES5ER TR Cd SEMNELEER
(R )R, MNP X 0~80km BASMAIB
FIEALE Cd FEIMEN 1.73mgkg, X — XK
Rk ) Cd SRBIHMEN 1.43me/ke, IR BT
-RRATER S BRI Cd F BB
EZRAREEP>0.05).

%2 RUETMEAATNCIERAL

Table2 Comparsion of Cd concentration between the arable soil and natural soil

1% Cd & B(mg/kg)
L T3] Ba¥% AR Y I E g B K%
Rtk 211 23.0 0.46 nd. 1.43+3.00 P>0.05
HRL" 41 12.7 0.54 n.d. 1.73£2.77 P>0.05

E:ndEFRMTR, “SHEE LHF X0~80kmUA S B A KR H L6 “RIEE L Ko-80kmLU MR BRIKRBAN TR E
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Fig.2 Geographical distribution of Cd contents in Xijiang River draining of Guangxi
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Fig.3 Single factor evaluation index of Cd in surface soils
in Xijiang River draining of Guangxi, China
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2.3 KBHFHF Cd EBRERNE

HELER R 3), MR A KTBIFH Cd &
BB K HIAF) 6.37mg/kg, 518 K 0.20mg/kg, FE
% 0.03mg/kg AR WHO HEKEFFRIF Cd K
4 TR B (0.1mg/ke)! ), BN 43 P K BB AT RL AT
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Cd @irHX 23%F v HEFEXGELFF X JARGKTEEA LR Cd 5 EER EE(P<0.05),

0~80km it 3 76 B N /K FEFFFL Cd HEFR 2 X 60%.
BEMNKREERY, AERBAE LFET X
0~80km . [H A FIKREFF R Cd S ESTH I B

L 0~80km YEFABIKFEF R Cd FEHME
(0.70mg/kg) =& B AN 1 A it 35 N 19 0 e K R FF L
Cd & 8(0.10mg/kg)i) 7 £%.

®3 MAFEIRBKETNCER

Table 3  Statistics of Cd concentrations in rice from Xijiang River draining of Guangxi, China

AAR A HAK mmm Cd & At (mg/kg) : BERNR
B ME 2o : E B (P<0.05)
0~610km® 202 nd. 6.37 0.03 0.20+0.64
0~80km® 40 nd. 6.37 0.25 0.70£1.26 A
80~320km® 91 nd. 2.49 0.34 0.10+0.28 B
320~460km" 25 nd. 0.44 0.013 0.07£0.12 B
460~610km° 46 nd. 0.09 0.012 0.02+0.019 B

WHO KRE¥F KL Cd & BAR#E 0.1mg/kg!™

R KRGH R Cd 5 BARAE S 0.2mg/ke!'

A JETRE R 2 i 0 B R R K 0~80km i Bt 7 1 ISR FE BE b T IK 80~320kmid] By A I RSB IR EiRE
[X320~460kmi Bt L3S0 F5BE b 35 X 460~610kmiTT B N + 38, B AR R 4 R—EPRE ¥R R R E R E¥(P<0.05)

RIBPRKREFRLCd R B R 5 1R
B Cd K5 A AL, K FEFPRL Cd S B hif
LSRR, Cd & B HFRRKBTRE
B3 i 7 15 DX, P U X K RS R R A
M KPR i X 0~80km #iig i H A
KAFARL Cd A EEmILE I N FE A K
RIS R T HIER X B B L 20
To] 53 A RV

MR 4 o WA R EE AN KR AR
FRAER Cd BB S 0~4159g/(\-d)7E
BN BERIE 129ug/(A-d). TN A 42 R X

K et KMEIER) T 594,18 3 KRB RIEA Cd
ARSI BB ER T 10 AR R
PR AS ) AT B 5 L A AR KRB s 48 N XU B % B
LERFY] P EHEHTX 0~80km FIRTEEAKA
HEEKBEA Cd HES TIF=RFAHEH
(80~320km. 320~460km. 460~610km)¥IFFE7E &
# % R (P< 0.05),0~80km & B A il it 7K R HF
$i CA A BRI A A UG [H A 89 3.52 18,
X—7aE N ABKERR Cd BAMBEX
6.49,1X — R IEE WL T 3 BARBRAK
RIFPRL Cd A BB IR B /M T 1.

F4 IAELRE CdREXR
Table 4 Daily Cd intake and risk index of rice from Xijiang River draining of Guangxi, China

FE BN Ak Cd BARg/(Ad)] . REEH BHEUAR
#ME BAMH i M BAME BAM HE B (P<005)
0~610km* 202 nd. 4159 19 129 nd. 594 028 184
0~80km" 40 nd. 4159 164 454 nd. 594 234 649 A
80~320km* 91 nd. 1623 222 674 nd. 232 032 096 B
320~460km* 25 nd. 289 831 462 nd. 413 012 066 B
460~610km* 46 nd. 59.2 7.40 12.6 nd. 08 011 018 B

#: n.d A% 1803 FBRMDo 4 1pg/ke/day! ')A 25 i 58 7 ;DA 5 B b 35 X 0~80km AT B 4 1 48, 095 B _E 551X 80~320km ] B
P AR b X 320~460kmi] Bt A + K RUIEER iR X 320~460kmiTT B N HIR, B EHR PP AR ERERERBE
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S ELRBAIE 4 7 km® BRI +38 Cd
GREOAESERRY, ZHX R+ BFE™
HE @ AR GIS E SR, RBARY
13% Cd & B8 1mg/kg WEAAEL T 3000km?,
RIERN T3 Cd B4 S AT LUE G
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T3 Cd FRMFBERFEZ — A RBEAK
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244mg/kg, 3% It 32 A AR [7) 07 B UL AR 40 B A 4%
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Cd S EMAEEY X B 581 in 29 8RR
B FIBAK Cd BRI B X E M EEE i
FIX 80km & B R &EIX 44.6mg/ke,iX—4
MR RS WA E LS X 0~80km JEE N
RT3 Cd BARIR A A 4T B —BLIX 59
BAHABFRPHE Cd 5P R E
BERKEXHENEBREANT LR L EH
KM B WiEsh e m TR T EREEN R L
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Fig.4 Concentration of Cd in sediments sampled from

610

Xijiang River draining of Guangxi
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BEERR, X 540 b X R 7 VLR
K24 T3 Cd W RAEA X R R R RS Rk
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Cd SR KERMEIRAR T Ee S L HEE R
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P A RT3 Cd & B 5 /KRR Cd & &
B ks B — B KTBHRL Cd SRS R 3%
Cd SRR EEN A REE Ly X
80km LI TE Bl 9 X — A e 5 B Cd
Batta S HAES B RYHALERSHA
HYEE X KB Cd SEBRNEYS
S AR A T B e T R AETEAE Cd 15
e X 35 Y B BE R B A b A P R B E IR A
A TE A E PP E#F X 0~80km
FIBTE B K AR R Cd & BXHZX E A
BFEGFETENBR AK Cd BEARMBHEDE
454pg/(N-d). EEHRERERA, AN EEFRH
Cd £ERIXF 30~50pg/(N-d)if, BEEBEHRS
B, B, B ohReRELAL B BRSO, EA
HER Cd BABRM RSBV ZRFFE 30ug/(A-d)
BT AR A i B SUK BT Cd A
BWECRIED T HZLEBAERN 15 F(R 4.8
AT WL A IS R BE X 0~80km T3 B Y
R+ Cd 154525 BAR™E. M LI X
80~610km Fis 3t FE A K REFFRL Cd & B Akf
R RKEEEWENT LHEEE#EFX
80~610km 763 i 3 (7 X S8R REFFHL Cd & BB
K. b1 LA b 4347 a7 4, e 3s P ARl 1 38 Cd V5 3 XU
B4 X X 0~80km A M AR
FERE R XU, BRI R UG B A Rk T3 Cd
R iR 51 DB ERE.

4 55iE

ISR T3 Cd ¥5 51 FRH,
XEBES Ry b EEX O L iESE VX
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HRAXAFFR Cd SEREHRAKBHIEEDIH
LR Cd REARXEEEEDERRK L
WEER X 80km LA KIVERE, KB RHX — X
A=K R, BT RE X 564 24 M IR A R = A
fask.
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