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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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Table 1 Statistics of soil Cd concentrations in the Xijiang River draining of Guangxi, China(mg/kg)
AR FEmEL  BME 25% B 75% KMl A JLE BRI SR
WM AsifEzE WE i

0~610km® 339 n.d. 0.25 0.66 2.59 33.6 2.47 4.54 0.77 3.17

0~80km® 96 0.01 1.41 3.04 5.64 33.6 4.92 6.23 2.54 3.74 A
80~320km° 145 n.d. 0.32 0.75 1.83 24.0 2.00 3.77 0.73 5.22 B
320~460km® 35 0.05 0.12 0.29 0.66 8.76 0.91 1.75 0.36 3.48 BC
460~610km° 63 0.04 0.13 0.19 0.43 12.74 0.70 1.91 0.25 3.17 C

75 5t 150 0.01 0.03 0.07 0.14 13.4 0.27 0.64 0.08 4.00

T L d A TR I T B A 2 37 19 P 48 B U X 0~80kemuii] B A 1398, E 3B IR _F il X 80~320kmyil BE 1 -+ 338,45 B b3
[X 320~460kmin] B N 398, 35 #E_L 38 X 460~610kmii] Bt P 138 i 35 PEAS I 25 B — A i AN [A] 7 BF 3RO 22 5 35 (P<0.05)

VAT P A BRIl X B PR i, g
Cd & S IPEARH AR 1).80 EIFY X 0~80km
a3 Cd 5 1R 23 T (P<0.05) Aty Bt
PE_EVEATIX 80~320km Y[ ER N 13 Cd Sk b
WEW X 320~460km Ji] B 2 e AN B35 (HL I8 2 = T-0E
IR IX 460~610km 7] Bt A 143 Cd 7% 55(P<0.05).
P EYETIX 0~80km XY By [ Y R e ek 1358
Cd & UM (2.54me/kg) Tl T F A b +- 158

FREUTCR T Z2bRAE(Img/kg) '

X YA 28 B X R ) K TR DX 3 A
Wt cd FEE HARTE Cd SRt s
(F 2)ZR WA, Ji A A B L3 X 0~80km LAAMTBE
[P AR 35 Cd = 391E 0 1.73mg/kg,iX— X 3,
v T3 Cd EEMEN 1.43mg/kg AR5 xS
RS o> B 45 A B 5 AR I 4 Cd BRI
7e e AL (P>0.05).
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Table 2 Comparsion of Cd concentration between the arable soil and natural soil

3 Cd & (mg/kg)

e Byt JETR () TN R B
[CUNE] Py e/ ME ¥IMH
Al -3 @ 211 23.0 0.46 n.d. 1.433.00 P>0.05
B4R 41 12.7 0.54 n.d. 1.73+2.77 P>0.05

VE: n.d AR TR R PR A5 L3 X 0~80km LA M B A A T 1338, ELESEE L3 X 0~80km LA AMAT BE Y I AR 26 A T30 A
IR
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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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Fig.2 Geographical distribution of Cd contents in Xijiang River draining of Guangxi
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Cd HhrHIE 23%, 0 W% L X (8 L X
0~80km LIk ¥z [l ) ZKFEHT R Cd i AR I 60%.
TR A5 R 0 R AR N BE BT (0.70mg/kg) S BN I AT AR A 1K) H S KRR
0~80km i [l N 7K A FFRE Cd &5 T 3 BX Cd % 5(0.10mg/kg) 1) 7 fi
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Table 3  Statistics of Cd concentrations in rice from Xijiang River draining of Guangxi, China

F37 0~80km [ N IZKFEF KL C

TG RN 1 Cd &R R B3 (P<0.05),

SRBE

R —— KFEFFRE Cd & (mg/kg) DM
% /ME SN LRE ¥ (P<0.05)
0~610km® 202 n.d. 6.37 0.03 0.20+0.64
0~80km” 40 n.d. 6.37 0.25 0.70+1.26 A
80~320km® 91 n.d. 2.49 0.34 0.10+0.28 B
320~460km? 25 n.d. 0.44 0.013 0.07+0.12 B
460~610km* 46 n.d. 0.09 0.012 0.02+0.019 B

WHO /KFFERE Cd & b 0.1mg/kg!"?

KRR Cd 5 bRl 0.2mg/kg!™

T LA TR I T B A R 2 37 39 P A B LU X 0~80kmyi] B A 138 4% R L0l X 80~320kmyA] BE 4 -+ 338 4% IR e
[X 320~460kmin] B N 1398, 35 B _L 38 X 460~610kmin] Bt P -3, b & PEAS I 25 B — A i AN [J] 7 BF 3RO 22 5 35 (P<0.05)
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IKFERFRL Cd & BRI S U 2 A N 7K
FEFERL AR LG 5 T IR X O S B
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ol Y 8B ik 129ug/(ON-d). it A A4 £ B X

G e i RAEIA R T 59.4,38 1k KRk ki B Cd
1) N A2 A e KBS R AR I (E K T 10 T A i dak
PN AN TR ] B ) P 1R 7K R Rt N R PR
gE LRI BT IX 0~80km JitdEi il Y N
KRGS Cd &S =B
(80~320km. 320~460km. 460~610km)3J {77 &
75 5(P< 0.05),0~80km ¥ [ Py A\ A4 I I /K FE AT

7.

FL Cd BN T A A BEA Tk [ A 1 3.52 4

oy

X YaH N ARKRFFRL Cd BN RS I {E
6.49,: X Byu BN LI 3 BUA AT BLN K
RFFRL Cd BN AR XS Fi A8 /T 1.

F4 TAEBLRE Cd 2R
Table 4 Daily Cd intake and risk index of rice from Xijiang River draining of Guangxi, China

5 — Ak Cd AR [pg/(N\-d)] AR HE 2L i e T
H/MHE SN SRKIEN ¥IME BAME BmANE ME HE (P<0.05)
0~610km® 202 n.d. 4159 19 129 n.d. 59.4 0.28 1.84
0~80km® 40 n.d. 4159 164 454 n.d. 59.4 2.34 6.49 A
80~320km° 91 n.d. 1623 222 67.4 n.d. 232 0.32 0.96 B
320~460km* 25 n.d. 289 8.31 46.2 nd. 413 0.12 0.66 B
460~610km° 46 n.d. 59.2 7.40 12.6 n.d. 0.85 0.11 0.18 B

W nd AR T AT T BR;RfDo 4 1ng/kg/day™ T AN 35 25 i 38 ;D60 35 PR _ 907 ™ (X 0~8 0kl BE P9 3% A0 45 B L3747 [X 80~320km ] B
P 3 SRR R L3 X 320~460kmii BE N 138 3R EE LI X 320~460kmii] Bt P 132 5 2 PER I A th R [R] - BE R 25 5
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Xijiang River draining of Guangxi
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