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Fractions and Bioavailability Spatial Distribution of Soil Cd Under Long—term Sewage Irrigation
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Abstract ; Long—term sewage irrigation would influence fractions and bioavailability of heavy metals in soils. Here Cd fractions and bioavail -
ability spatial distribution were studied in farmland in Fenghui irrigated area of Xi’an City under long term sewage irrigation. Soil Cd existed
mainly in exchangeable and carbonate fractions, accounting for 73% of total content. With increasing sewage irrigation time, soil Cd tended
to transform to exchangeable and carbonate fractions. Irrigation history significantly affected exchangeable, carbonate and Fe —Mn oxides
fractions. Soil bioavailable Cd and potentially available Cd contents had weaker spatial structure than unavailable Cd, implying that
bioavailable Cd was more influenced by external factors. Soil Cd bioavailability reduced from the east to the west of the irrigated area. These
findings would be very useful for adjusting agricultural structures and planning environmental remediation in the future.
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Figure 1 Map for studied area and sampling points
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Table 1 Statistical description and percentages of different Cd fractions

WiH SYE +hRIEZE /mg - kg™ I Kfl/mg-kg e/ ME/mg kg™ A5 5 2 E % Ll %
] 2 BT EX 0.44+0.38 1.73 0.09 85.94 31.80
RIRER 45 /75 CAB 0.57+0.54 245 0.13 95.01 41.05
BReEE B G725 FMO 0.28+0.24 1.09 0.08 86.25 20.37
HHEHE OM 0.05+0.04 0.17 0.01 75.05 3.38
5R1# 25 RES 0.05+0.02 0.10 0.02 4327 3.40
e e RS A i L R H A L.
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Figure 2 Percentages of Cd fractions under different Cd

pollution levels
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Figure 3 Impacts of sewage irrigation time on soil Cd fractions
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Table 2 Descriptive statistics of different bioavailable Cd

EEEAREZE AR

RH mg-kg!  Fage. WE ME P ﬁ%g
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EX+CAB  Spherical 0.294 0.591 49.79 152605 0.70
FMO+OM  Spherical 0.273 0.499 5468 222300 0.83

RES  Spherical 0045 0.114 39.68 43319 042
HP TN A, ARG Cd IRFEA G Cd

R R FAZS Cd AL L4351 R 49.79% (54.68% Fl1
39.68% , BIALTF 25%~75% 22 6] it 4523 0] 28 S L
25 oA 2 BT A B 3 LUK, A AT R S Cd )
HA SR A2 L5 PE . X 5 RiA G 45 AR
r“ it — Ul B, A RS Cd A EA 30 Cd

ZHNFEN R L, HAG TR 1Y 2 )48 SRR
ﬁ'ﬁT‘WJFH S Cd R EZAFET A, *ﬁi%nkaff
AT d e R, 2N R R AN R B R
)25 [ 5 R R A5

FRPEAE SR BT RIS 8, X R ORI A
Bt Cd 7E AreGIS9.3 Hriff 47 5w HLA% (Kriging ) i {H ,
BEN =z a4 E . 4 8] 0 BRI IX AR SR
) AR A 50 Cd 23 18153 A s Jmy o2 15 TE S0 35 52
AR Cd A A Cd BT FHAZ Cd 1)
AR B R ARG R, BARRIAR SR s
)5 SR . S5 A F 9T IXCRAE R A 2 B, th FAF9E X
AR U P AR PR AR, HLARTR AR H i i
R SL e TR, S BRELE AW
S A RO BRI 2 VG o 5 v

i s B E R, LA TR S Cd B
BN
3 it

(DBFFE XA H 43 Cd LLRT A e B 725 R iR
RGN RS ATE& i b B AR HE
JFoh ﬁifz RERZEGA Cd>AI S 12 128 CA>h Ak
WIS CASFRIER C-A LA Cd,

(D TEAMFR X, 15N E L Cd KIEE
Sy i B S P s A G, i 2 R T R A
A8 Cd BRIRER S G A Cd SR E A EE 678
Cd MGk

(NIZX EHEARES Cd AVEAEARGE Cd 2
ZANFR R, HA S5 1 25 ) AR S AN R A2 )
AR Cd P23 A1 A JR 2 7 e PR AR 35, 505 i
g 52 B R YRR 2 (R B V)G R TEASRALOML A5 H4
HERAE R T e w25 T = BEEE AL

G ECd/ Legend

mg-kg'  mm(38-048 WE078~1.00
0 375750 1500 _2250m 5370 07 wm(a8-0'S7 w1 00~1.30

07-0'38 wm0.57-0.78 W 1:30-4:00

0_375 750 1500 2250 m

AU G/ Legend
1500 2250 m mg-kg 0.033~0.

0 375 750

0018 0.027™=0.03
0.027~0.033 ==0.04

B4 FRLTEAR CdHIHE
Figure 4 Spatial distribution of soil bioavailable Cd
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