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Effect of two typical soil colloids on the bioavailability of cadmium to ryegrass
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College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China
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Abstract: A greenhouse pot experiment with ryegrass was conducted to investigate the bioavailability of Cd in two simulated
Cd-contaminated soils ( yellow brown soil and red soil) and their components ( colloids and de-colloid soils). EDTA effect
on mobilization and bioavailability of Cd in the above growth substrates was also explored in this study. The results showed
that; (1) the mean shoot height, shoot and root weight of ryegrass grown in different Cd-contaminated soils or their
components were in the following decreasing order with colloid treatment > original soil treatment > de-colloid soil
treatment. The total biomass of ryegrass grown in the Cd-contaminated colloid was 1.31 +0.02 and 1. 82 +0. 21 times
higher than those in original soil and de-colloid soil, respectively. (2) Cd concentration and bioaccumulation factor in
shoot and root were followed by colloid < raw soil < de-colloid soil, indicating the bioavailability of Cd in different soil
components was colloid < raw soil < de-colloid soil. (3) the addition of EDTA into the original soils or their components
led to significant increase of Cd concentration in shoot and root and the decrease of ryegrass biomass due to Cd
phytotoxicity; and (4) Cd mobilization facilitated by EDTA was obvious especially in the yellow brown soil and two de-
colloid soil components. It was concluded that Cd bioavailability was, to a great extent, affected by soil colloid quality and

soil pH.
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o WREHYBEE, EDTA S NE SV H YRGB P E SR, RS mAY i EH#iE
2 ARISERY, 1 80% ~90% MR MIAE <20pm M4 b, BEFE BRI, X4 Y I Al 0 1455
MR SRR R T AR A e P B R R AR TR L B EERT Y A RBT
WEAF SR IRBAT N AR RESR . BIRRASHERRAME LEA KBS LRI ERE KR
T LA 1 XA B SR AP B 7 L A0SR 1 A A AR M R R, ST R A B TS e B
SR REFBFAT A RHIARE " o B 5 A 5 0 A A AR A ) R R Z . R
B, AR SR FARR 2 R ABORI IR AT T 3RS 68 159 A= M Ak B2 B B2 R/, LA E— 2P 58 3
X4 0 A M ER AL S E PR HAR, O it — 20 BN AR A BRI AT g S RTm e Bl i TAE R 2%
1 #R5HE
1. 1 Br5ckbkt

HARIER AL, N ESRBRIEMIE £28, H R AU R [ P, KL kL AL LR
RLA B4 5 10265323410 g-kg ™', B M VD O+ . LLHER A VLVEIETE, M SUE SRR E B+
2 KORL PR RS ERDRLEY & B 235 333 281344 42 g-kg ' THIARBR 1o AR R 3
s (1) J5UE 138 - 0 TG B 45 2mm G5 PR B AR SRR L0358 5 (2) L3R JBAA 2 2 - P UTRR I Wk SR BB 0 D s
BEIBAR; (3) B SE L3R 7)o 5 IR TR AR o R BUG R T 9 L3R . N7 EAUR, LS R IR
3 ISR AR 3 A0 AT SR 3 B I RR N D b AR ZS R, GERR B, AR AN 5 I H i 4 T vk
WF - BUE R 60 AKX T LA TEANH S, LB KRR RG B Lh, #A—1~2) 95L 2K
BN AL TS E RN 5% , BiEE TR IE B <2um FA 2 (BIVBAA) o SR)E Bk
B3k PP TR B0 50 B, R 2 50K, B MK B TR T — s B 1)) U5 b J2 VA R B A Y W TE MR Ak
Ak T TR BN R 5r o 16 (AR5 25 JBE BB 43 BIIAJLI 1 mol - L1 MgClL W 3 HC 2R 0 , 19 5%
EEER, R E WA R AT BB A 2mm SRR o R AR R R R A B RO 1

F1 @I HMHASHEFBUER
Table 1 Preliminary physic-chemical properties of the selected soils

+3% E-371) " ALK OC Hi 5 EC FHES FacHi 2 it CEC
Soil Plant matrix P (g-kg™) (pS+em1) (emol-kg™1)
WA Yellow brown soil  JE{A& Colloid 5.75 14.7 11.4 25.8

J& + Original soil 6.05 10.9 10.5 23.6

F2 B¢ De-colloid soil 6.52 7.59 9.5 -
Z13% Red soil A& Colloid 4.74 11.2 9.9 26.8

JFi+ Original soil 4.92 8.66 6.4 14.2

F2 B¢ De-colloid soil 5.26 6.44 4.3 -

1.2 #fRilmikit

FRRX B, EXOE L AR 3 A, B XA I S50 EDTA 403, FX&AEB 6 NEE,
IR 300g FLfA Hehd 250g( it + 38 S, 4 R B IR il ST SR A , A 300mg - L' Cd
(NO, ), W il L 3E-RHR &1 Cd WREE D 10.91 mg-kg ™', BALMAKIRE KH, PO, \K,S0,43 5% 0.24 0. 12,
0.18g, /K /& BXIABIHEFK B 80% . —JFEBRKFHEA —BHE A Hoagland B FF I I 10d
MBEEE, B4 15 i, 8% 3 th. BIX.: L ABLHEK 3 MEE S5 THBR)E 21.23.26d BEINA
100mg - L' f#) Na,-EDTA %% 50ml( 5431t 15mg, Cd(NO, ), 5 Na,-EDTA [EE/R L2k 4:3) . BikJE 21d
Jill Na,-EDTA ¥ WA T BAE MR R , IR0 & T AR 0T pH RBHIES 5 S &, Bak 35d i, I B A MR &
J& WAk b, Rl AR AR 0 A B A L 7E 80°C R AR T 20min JF7E 60°C T HET, Akt EFRFIAR 19
TE., REHANERESBEYR G HE2m . TEERRRE BAXT, Bt 20 B4t pH fisg#i
PSR T s T BGER LR A 100 B Bt I3RS, B R ] 58 K DR, IR AR 1
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Hil&—E B CAd BB FE(H&FES 1.2 M, REAIARER,Cd 585 20 mg-kg™') o k14
ARG 60 B4, FREL. 00g %A T S0ml #EUHE A, A 20. 0 ml — & ¥ BEA% BE ) Na,-EDTA %
W (SZFFLA#BRA 1 mmol-L ™" NaNO,,pH6.0) . RABEFAIRILER , 15 4o BAR I S04 F LR AN A K Na,-
EDTA ¥R EE43F518 0 ~2.5 x10 *mol-L™"F10 ~1 x10 mol -L ™", 7E 25°C &R F 180r-min '#E % 1h J53IJE,
UEVR P 4R P K I ek ( VARTAN SPECTR-AA220FS ) M58 . FH 22 0ol 1504 0 A e 2 o
1.4 ik 5HdEL

BT EH A ERASE R Mk, AR 3 REE K PEKE SEWEN6 ) 45
W22 o BE R A SPSS13. 0 3R {4 HEAT MM SEAREAS 1) T A6: 36 70 B R R Oy 22 407, A e/ 1838 22 800k (1LSD ) AT
BEERR
2 ZBR5HE
2.1 3 Ff Cd V5 YL 5% 6 I AE 0 A B0 I R )

2.1.1 AR BEEE KK 0N

MINIAKE , PIFh AT Cd {5 fifhk EREFFEARKER 2L, THEEER; R+ EREFEERKEN
IEH HrBEREAA S B, BERMEEEFER XA S FBEEA KBS S EED FEERE/DN, 1
R AEBEE/NGD, G EHEEFER, 3 M A b B R A K 355 7 E LLAH B i) EDTA A0 38 47
AR B E K] BT TSR,

M2 AT LUE 1,3 FPIE A L, IR IA T RRAL2E () BB 22 AR R ZE WA Fh 4 BRI AE > R+ >
FRE R [F]— 35 3 FhEL R b RR S AR 25 Rk B B KT R [R] A EL AR, BRI L& AL AR
BERTLAE LN, EDTA XNHREHFMARE, NKR2 EBATESE, WAL i ERTE R TE. LAY
AR MR > i > BB, AR AR CK 4b3 FREFREH I TESRTES R EKK 1.52,
1. 47 i ; LRI CK A3 E R Rl FITE SR TEAHIR LM 1.71.2.45 %, A EDTA FE{K T 28
FHEPEY R, X5 EDTA {46 T 138 Cd, SHEY A KA T IHIERA X,

F2 FRALBRZEHSNEYE
Table 2 Mean height and biomass of ryegrass treated with EDTA (EDTA) or not ( CK)

48 R fbam #k5 Shoot height (cm) H: ¥y Dry weight (g)
Soil Plant matrix Treatment 21d 35d Hb 3 Shoot i Root B Total
oy JBA Colloid CK 32.9+3.3a 32.0+3.5a 9.20 0. 15a 5.45 +£0.18a 14.64 £0.04a
Yellow brown EDTA 31.9+£2.9a 8.00 +£0.06b 5.28 +0.06a 13.29 +0.13b
soil JR+ CK 31.8+2.4a 31.3+2.8a 6.84 +£0.08c 4.36 £0.43b 11.20 +0.52¢
Original soil EDTA 32.0+3.0a 6.57 £0.10cd 3.69 £0.13¢ 10.26 £0.27cd
P CK 29.5+2.1b 31.2+2.8a 6.06 +0.23d 3.72 £0.11¢ 9.77 £0.34d
De-colloid soil EDTA 30.6 +2.8a 5.92 £0.67d 3.38 £0.29¢ 9.30 £0.96d
#13%% Red soil  JBE4A& Colloid CK 24.1+3.0a 27.4 +3.3ab 3.98 +£0.20a 2.61 £0.18a 6.60 £0.39a
EDTA 28.1+3.3a 3.81 £0.20a 2.39 £0.10b 6.20 +0. 10ab
) CK 22.9 £3.3ab 27.4 £2.9ab 3.03 £0.74ab 1.92 +0.06b 4.94 +0.81bc
Original soil EDTA 28.9 +3.8a 3.03 £0.45ab 1.72 £0.30b 4.75 +0.76¢
ER CK 21.8+2.9b 25.0+3.7b 2.33£0.3% 1.06 +£0.04c 3.39 £0.42d
De-colloid soil EDTA 26.9 +2.8ab 2.25+0.17b 1.00 £0.04c 3.26 +0.13d

FHHRBE N EME + 2 (n=6) ; MR FEREEFRR S% KFETFTERABZE  Values are presented as mean + standard deviation (n=6) ;
Within each column, means by the same letter are not significantly different by LSD at 5% level and the same below
2.1.2 R[RIAL PR R 2 F R MSORT R BRER A5 e
K3 BT AR BEREFRN Cd WE R REFARIALRN Cd MEERIL . FRER,2 fL
e b B R IR AR R B R A IR I M > R+ > ik ( RA 40 CK AL BAR AR o etk > 7 4,
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F73E EDTA AbBE (st BRI L > RIK) o BRI CK ALBEAR RIFUREE N 121.9 mg-kg ™', BAL S
JR AL B RS # 2. 38 451,59 £, ELLE A RFES . A EDTA BN T A4 B ELF
Mo EERFIAR R GRAOMRBE o AN BRI 3 AP AL IR b R B b IR BE A BB IN T 34. 5% (JEEAK) \44.2% (JR
1) .22.6% (E£E) o T2 F AR ELE, 2098 bR o b ARV BT 22 AR (1. 40 £0. 08) fif o 41
SRR (A AN b SRS ARG B 4 AR (2. 05 £0. 04) f5 A1 (1. 23 £0.03) £, MR L4 1
RERM EE Cd BERE, MRIUNEAE > it > £, X2 o TR AR BEREEYBE RGN 3
P b RS BOARAR S B S AR GR S B B R/ — B, (E IR 1 338 B /NI RIS AR 2 - 7E B AR
ERE > Rt > AR, BER EREZFARSE S B SRS S B RS TR MELD R Bk > it > %
JBE , ANZT 5 CK K03 b A BRGR B 9 0. 48Tmg - pot ™, AR - b AR ARER B B 702 2R 5 B 1. 90 %
139 /% EAIRULPIRN T3 EAEPR A 60% ~80% HISRHARGE P 7EARFR , H b A 2 it | JR 22 FAR Hh 4R i) B2k
S T HAEMR SR B BHT . A EDTA 34T & A0 B ARG BB SAE RIS B, IS i 3 Fh 2 B AR 58
BABEINT 9.36% (BefE) \6.74% (Ji1) \22.2% (KHR) o HAPEBIRERA S RE B & FARE LR
£ CK 5 EDTA 4b 3 [E] 422 538 B B & 7K

F3 TEVBREEGN CAHSH
Table 3 Distribution of Cd in ryegrass shoot and root

8 SR e o CUEE CaBm
Sail Plant matrix Trogtment oncentration of Cd(mg-kg™") Total Cd amount( mg+pot ")

Hb 3B Shoot #® Root b 3B Shoot #2 Root AH Pk Total
oy JBEfA Colloid CK 44.50 +0.71d 121.8 +5.3d 0.41 £0.01ab 0.66 +0.05d 1.07 £0.05¢
Yellow brown EDTA 59.88 +1.94b 131.6 +6.6d 0.48 £0.01a 0.70 +£0.03cd 1.17 £0.04bc
soil JF+ CK 49.75 +1.06¢ 194.4 +18.5¢  0.34 +0.01b 0.84 +0.01bc 1.18 £0.01bc

Original soil EDTA 71.75 +1.06a 214.0 £20.8¢  0.47 £0.01a 0.79 +£0.10cd 1.26 £0.12bc

P CK 58.00 +2.83b 290.3 £3.1b 0.35 £0.03b 0.98 +0.04b 1.33 £0.07b

De-colloid soil ~EDTA 71.12 +3.36a 325.3+3.1a 0.42 £0.07ab 1.21 £0.08a 1.63 £0.15a

£1 3 Red soil  JEifA Colloid CK 71.12 +2.30d 246.7 £5.9bc  0.28 +0.02ab 0.64 +0.06a 0.93 +0.08a
EDTA 81.38 £3.36bc  274.2 +10.6ab  0.31 £0.01a 0.66 +0.05a 0.96 +0.05a

JF+ CK 75.12 +3.7led  236.2+11.2¢  0.23 +0.04abc  0.45 +0.04b 0.68 +0.08b

Original soil EDTA 85.00 +1.78b 286.7 £24.8a  0.26 +0.03bc 0.49 +0.05b 0.74 £0.08b

P CK 83.62 +1.59b 280.8 +2.4a 0.19 +£0.03bc 0.30 +0.01c 0.49 +0.04c

De-colloid soil ~EDTA 91.62 +2.30a 303.3 £3.5a 0.21 £0.02¢ 0.30 +0.01c 0.52 +£0.01c

2.1.3 KRBT A WA S R

B 4 A% (bioaccumulation factor, BF) RI§HMH ETLE S B S HIWP R TR S B2 L . XA
H, EERBONR , R R A B . 18 &% (translocation factor, TF) JZIE MM H L 3RETLE
f RS TR TES BN LE. T8 REEK, WELR MR R BT mE" . %
Fh 38 1 BB B b b AR S AR SR B B AR R BRI R > Rt > ik (K 4)  Hod SRR R R
WEERB S HMPIFERE BELS RN EERNE 3 MR ML FEBEBEKE; R+ 5%
R EERRAA BELR, Fi, BA EREA MR/, T ERBRE A B K, Pifh i
R EERBELT R T E 4 RS, Horh S A JR 2ol b R EAR A B A R R PR
FREK 2.74.3.91.5. 00 % 5 LT 3 Fhak FRAR B B 4 R B 524t b 3R 3. 47 3. 14 .3.36 1%, TBRFNT
0.5 ti i B T [RIRE RO RIS, B b 3981 BB B 4R R R 2 (60% ~80% ) B ZEAR TR, filA EDTA i #
PRI 3 FhIL R B B b AR I B 4R R BT B R RN (B R4 A TR R RSN LT
EERFARA R B R BB E N (B A HIR R R BRI o Luo & f1F 354 o i W42 F] EDTA
S 0 R M 5 1 b BB A AR EVE o (B EDTA XH4r3E | BBk Btk Cd BN R B2,

http ://www. ecologica. cn



1818 B ¥ R 29 &

*4 FAEALBRZENEHNERZBEIBRY
Table 4 Bioaccumulation factors ( BF) and translocation factors ( TF) of Cd in different parts of ryegrass of different treatments

ER: | ES s ] ‘B 4 R Bioaccumulation factor ERAR
Soil Plant matrix Treatment 34 Shoot # Root Translocation factor
s JBeA Colloid CK 4.90 +0.17¢ 13.41 +0.83d 0.36 +0.01b
Yellow brown soil EDTA 6.79 +0.36b 14.94 +1.06d 0.45 £0.01a
Jiit Original soil CK 5.59 +0.13¢ 21.86 +2.14¢ 0.26 +0.02¢
EDTA 8.66 +0.47a 25.89 £3.53¢ 0.34 +0.03b
2 De-colloid soil CK 7.07 +0.34b 35.36 +0.37b 0.20 +0.01d
EDTA 9.26 +0.88a 42.30 £1.60a 0.22 +0.0lcd
#1 3 Red soil JBfA Colloid CK 7.79 £0.51b 27.02 £1.53bc 0.29 +0.01a
EDTA 8.75 +0.58ab 29.49 +1.88ab 0.30 +0.01a
Jii £ Original soil CK 7.84 £0.40b 24.65 £1.12¢ 0.32 +0.03a
EDTA 8.76 £0.21ab 29.56 +2.66ab 0.30 +0.02a
2 De-colloid soil CK 8.58 +0.06ab 28.82 +0.59ab 0.30 +0.01a
EDTA 9.43 £0.46a 31.20 £0.39a 0.30 +0.01a

2.2 AIRIZE R A YA Rk 2 5 i IR R R

RN R 4 5 X 0 B A 0 80 ) 22 5 AR TR, 3T T S RJ Bt 38 SR S e VR4 L BB 5 pHL, R 3
EDTA W fE R T T 85,
2.2.1 AFELLFERT 13 pH S55IE S HI#N

BObRIE 3 PR BRI pH 27 TAOR(RS)  REWM LR EREFHAERZERNFERHAZ—.
X R D — 75 T L3RR pH Tt Cd MR BE 155 , PR e die B 78 3 P ) Cd BB 2, AT X PR &2 )
BEBRRMEMBREZENERET; 7/ME pH A B REEMBEENERET , AR ERBREEAEKK
BB pH {H24 6.0 ~7.0'"" o Huedk 1 B3EUR pH 538 5 LB ARAT pH AT AR I, JBdk pH K/ fiefh
<JRt < LB, MBRATRIGAH I, X AT RES 3 PR AA DL & B CEC A%, AL S B, X pH K
ZoprEmGR . Ht, AR E B ET pH 556 pH (8] 22 57 /0N, T 25 AL B i Ko 21d pH SRS HR A
pH A LA BB AR, BRI pH A BT T W, 3 AT SRR AE AT SRR ) A2 A< A0 578 268 BH B 7 20 B LA R A )
WA WA PERSEX T IRABRACE RIS , T LR R o PR pH BT, S AVA LA R ot e T 2 1%
pH EF™ /549 pH FRENI AT BB SRS L VE I AR K B IR HLER A 565 o G vh bk RE B 55 i R I & 10T 1Y
XA TR ZN o

x5 TEMHELELSE pH ENTRL
Table 5 Dynamics of soil pH in different growth stages of ryegrass

! R b3 BoAR R Bk 21d Bk 35d
Soil Plant matrix Treatment Before transplanting  21st day of transplanting 35th day of transplanting
s JBeA Colloid CK 5.05 5.84 5.12
Yellow brown soil EDTA 5.19
JFi+ Original soil CK 4.68 6.32 5.17
EDTA 5.19
F: B¢ De-colloid soil CK 4.23 6.34 5.00
EDTA 4.96
£13 Red soil JBeA Colloid CK 3.90 4.68 4.51
EDTA 4.57
Jii1 Original soil CK 3.67 4.70 4.48
EDTA 4.52
= De-colloid soil CK 3.52 4.80 4.76
EDTA 4.71
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21d BB ARIE AL AT PR R B R AR > TR A > R, B[R BRI i 2 S0k B 2 KO (B
1), WOk #4573 I CK 55 EDTA b3 3Btk R I8 ek > Ji+ > R, L0 B R/INBF R AE I o
EDTA 3N T £ 45 R MR & B, REREE LI, BFp 138 & 4 e B MRV B 78 CK 5 EDTA [
K12 RERB BEKF ., L0353 PR S HAEE R 35d I A0 B tEaR B T 21d, il A 5 H B 3 3R 20
TSRS 13 pH TREA R, BARE DARRIME MR A KA 3 1 TR 2 M RN BAR > i+ > R 4048
21d By TR I > JFE A+ > B, TCRe R (B 2) . HIREmEE SEERE SR X 5%
MRS E

J§e#k Colloid E1 J5i-+ Original soil [ 2 De-colloid soil

#AH Yellow brown soil 10 ~ 4138 Red soil

(=}

=)
T

N

ARk Cd
Soil changeable Cd (mg-kg™)
S

(8]

(=}

21d

21st day 35th day of 35th day of 21st day 35th day of 35th day of
CK EDTA CK EDTA
1 AP Esc et Cd i
Fig.1 Exchangeable Cd concentration in the soils with different treatments
Ak Colloid  E1 J £ Original soil [ 2 Ji De-colloid soil
14 ~ . 14 - )
#hEE Yellow brown soil 413 Red soil
12 12 |
a ab abc a ab ab abc
b b be
10 C T & abc

¢ T

abced
-lL d od de 10

R £
Soil total Cd (mg-kg™)

|
H835d EDTA 35d

21d XFHE35d

! 1d
21st day 35thday of 35t day of 21st day 35thdayof  35th day of
CK EDTA CK EDTA

K2 b tiese Cd &t

Fig.2 Total Cd concentration in the soils with different treatments

FRTSCAT 0,3 FhEERAS AR AT pH B H 21d R 21d HIsTI R R I MR > R+ > Rk, H N
FERR RN -3 FhEL TR A WL & B RO W= A e T HAARAT pH MIUT , B AT pH A A 22 BaS e ok
R L, W PR R RE R, R FR Bl , 210 b 2 HH BB 5 o R O M B SR [RDRE G A
WS A O F 5 3 A, 3 e o 4 58 K R R 43 1T R B R DR RELEDRL A (1. 53 0. 30) £
(4.23 £0.67)45%.(2.57 +0.55) fo PHULA KT P 3 b 22 50T 48 F) IR B 2 K/ R R AR > TR > R
JBAA b S i R B D, HXHE Y 7 F st/ A AN AR o B B SR A5 (EC | — IR IR 0 B 1
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GRS WREE FRFERASHHIERZ —, KEBIT,BRSWMHEIYBE, W0 TELSR % AR
g 0 2 T B A 21d SRR IR > Rt > B R R MBI T RE S T £ S, A
B E i T REEEN,21d B RS S R B E AR AR L, R EARE L 71.9% ~73.9% , 53Rk A
He, A 79.3% ~85.8% , K IHAR R /- WA A e M50 () 53 W A AR B SB, T pH ()52 0 7] BE o 32 Hb AL
21d B BEFRIEAC R PEAR R T AL (R LB 21038 pH B EARR NG 2 ) AT B2 BRI L B E R R4
WA HLERFE B IE BN o (ERCTHEY) AR R I 15 3 2 (6] FIAE BLAE PR A Ttk — 2P HE
2.2.2 EDTA X} 3 Fis Ye i 5 fig 4R i s i

H &l 3 W40, ffiZ EDTA Y BENE K, 40 AR R Bt R 3 K, 3 FP3E B AH EL gk, EDTA X4 f) il W A i %
BRERRE > R+ > Bk, BRI 3 Fis Yt ixt EDTA #0500 R MRS A LA R R ER . #HiF
18 3 R E) Y 22 AR K, 20498 3 Fh 3 iR A 25 S 40/ : 7E #4558 |, EDTA K35 0. 25mmol - L' if , EDTA
XoF 28 b5 A T R K B 100% |, SR 292 90% , T AR LAk 70% 5 T AE£14% |, B f#i 7E EDTA ¥ i 35
Immol - L™ A , A& | JE 4 5 22 4 B A e R A5 o 71.0% \75.4% 79.2%

—A— JK De-colloid soil —&— Ji{ 1 Raw soil —e— JB4k Colloid

(=3
(=}

100 —

A
x

S 80 80

2

5]

& 60 60

)

g 40 40

=
B 20 a #ikiE Yellow brown soil 20 b £13% Red soil

0 ! ! ! ! | 0 ! L L |
0 50 100 150 200 250 0 250 500 750 1000
EDTA ¥ Ji¥

Concentration of EDTA (umol-L™")

Pl 3 EDTA X§3{AsHMLIsE 3 Rk AR A0 (Cd A0RAVREE S 20 mg-kg™")
Fig.3 The effect of EDTA on the desorption of Cd from yellow-brown soil and red soil

3 R4 IR B SR E  25 5, T RE S LA BUR 0 % pH A 6 o BB st R M, ZBRAE L
PRG035 UKAE L 2+ 3 A hiferh Ca°* gk B B3N, R HEANES B L, BRI, 4
SCEE AR AL A ML & B4 B X R 1. 94 £50 1. 74 £, v] AR HLBR & &2 3 Fh Ik 0 4
WL AR 2 R B R R . EDTA Xof e A v 4 1) A MR 3R SRR W BB 5 I AR 8EAIR i) pHL {EG 26 . EDTA fin A +
5 A e HLTE S [ A 5 R A (B R 3 B -5 A% 55 1 EDTA 35 6 B i, pHL 6 7RS0B3 3 JEC R
P RE J7 R K, SRR AR SR 80 P M A i, AT S B TS (L EE 4B /BB /. i, EDTA Xt
FRTE MR RIN 218 > R4 > ek, BRI > 4048, EARRK P FEIMAR EDTA & H 15mg( EDTA
YN 0.07mmol kg ™' +) o FHIE 3 WA, FEIZIRE T , 2540 FI TS e s A e A L J = 25 6 A0 4 O A T S 40 1)
H916.4% 40.9% 48.2% ,AHRL 5 YL LR AAR JR B4R IR TR 43 R 19. 2% \22. 6% \24. 8% ,iX
5 EDTA X & b BAMRR BB RN B (LR B TA SRS FEEHACLMR, B EDTA fit A
JERAR 2RI A BN R R ZE ) o E T - 5R A KEXT EDTA a5 L RIFF A —B0u 2 e T
EDTA %} 3 Fp )i I BB AR AT R M2 5 . EDTA f B4R (AR R 308 R BB &3, 3%
PRI CNL I 3 MR R RECC B E M (K 4) . EDTA IREER O B, EARIE 3 Fh B4R R R 3 47
BB AEFRE 290 0 KM R (10.5 £3.5) % , 2138 3 FEE R F- 3920 (20. 8 £1.9) % o, AT AN X 2B
21d BB EER AR EERA

5F EDTA XLUEM 4% MR I E KER, AR LS g MBI 45 R 0 T 3435, i
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A EDTA DAJG B @ FAR T 4 MR B , 76 EDTA ¥ BE 5T 0. 2mmol - L' B, B4R IR LA b AR Fxh 4 7= A R
AR R P £ B L) EDTA S-S RIFFE. WA T, h TAE W E 44 T, EDTA ZE40 58 F i)
PR BE 77 AT REAH XSS5 , IR M ZE LT3R 1 b % EDTA #F— 25 0 40 K A= B AL/E A, T3 fin 7 4% X I fff . Davis
S B T R UGEE, BIA HLER AN ASE BN T A b F) BH B T 3L IR B
3 &g

(1) A BAEEVRE LT E R TE SRR > JF+ > R, BE ESEYESS
SRR AR B AL F R (1.31 £0.02) f5F1(1.82 £0.21) £,

(2) BERE CdWRE R Cd MEEREIEI B < i+ < B, RS Cd WEYHE R <
JF+ < Ko

(3) EAFEA A5 Cd BT R AR N BRIAEFR 240 0, A5 (10.5 £3.5) % LKA 5
35524 (20.8 £1.9) % fH I EDTA WBA BN T Cd Mg, SBURE i I S5R P Cd Wk 81,
RETH FIHTE MR TE . SEYRERK, EDTA X Cd MIEILIERARI K > R4 > Bk, EifE > 4
1 ,EDTA X4 FAEvE Cd BRI SHWIE . XL, 15455 5 4 YA 3ok 32 33 A &% H: pH 25 (158
FUSEM
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