%5555 20 + % @ R Vol. 55, No. 2
2024 %4 A Chinese Journal of Soil Science Apr., 2024

ELE 5 SF it F #4573 AR Br 1 smiE 1 A TE K
BEKRERNEEZS 2R

RmPR, Tiae, & &% &, BER,FEFEHE,FTRE
GUIFg AN R R IR B, 1r Kb 410128)

# E: [HR)] AUPRETE T MRS 5 Filixe a8 kAL, A KM Si-Ca-Mg THERIEFG, X /KFER x5 4%
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LK FE L A RIS IR AL, 13 Cd RS AT
PR IE IR, AP — 2 fg K Cd S
b REPRAEE . Rk, (BRI Cd 153Kt
FEAICAK Cd S U L

(AT ABFSEEER Y GHUIE. £ KM Si-Ca-Mg +

KA 2022-12-07; 1&iTHHEA: 2023-11-08

B B RADUS B A KRS 1A RS R, e AE
T R Cd AR KRS LN S S Rz N
AREBEALFIE KRBTGS, S0 AT B4
FIBEA Rl IR KRE £, FRAR/KAE £ Cd e,
XEERE K IR R, A MR At 4 fe
FHPTT T LHE pH(H, BRC T L3 Cd A bRk oK
Cd 2R, KPR =R, B
% T RR Cd W AR REI. AR, A7 0K B SE
BUAL AR IR 3 Cd s PEAFE K Cd RAR 0,
PRS2 IRAIIRIE. Tl Cd 755 AU
JK B BT AL F0 Jt H FR B Cd OR, )R R T Cd

ELWB: wisa W& THH CRIERIMTE (2015) 38 5) « EFE SRR RS H LS (2022YFD1700103-306) F1ii 5 4 5%

ARMFIEIE (CX20210677) B

YEB®IAT: skl (1996 , 4, WHALEREN, WL, HF507 AR Cd 5 3B SR . E-mail: 18864837273@163.com

EWAER: E-mail: shenghao82@hunau.edu.cn


https://doi.org/10.19336/j.cnki.trtb.2022110101
mailto:18864837273@163.com
mailto:shenghao82@hunau.edu.cn

2 4 RAAREE 2 4 5 45 A AL A SHAR IR 3 48 7 B KAGAIARIR M 3615 55 B ARG %R 495

75 YRR 2 A R AT R

[AHFRDIARY KHIESLZEEHIE. A
KA Si-Ca-Mg HHE PR f5, 1R ] fE 0 35 DA /K A
FRR AL Cd (R0 B LU BRI 632 R (HE Ky
SENHA YU A4 RA 3PN Cd 78 13—
IKFE R G HE B 0N A A e A, Cd e K AR AR Y
HIa AR I P E AL ANE 2800, iR
Wi, 4% Eh. pH. AL AN KRS B AL =]
5 Cd LE7KFBAR N RS B ik Fe0e), (HESEtAA LR
AR R G, IR R TR 45 Cd 7E
KRG E IR I IE R, AR — P
Fo AUBARTIAB RN, E8MH A K, H
HLIEUS) F Si-Ca-Mg - 38 1 3 77106 $2 T 7 1R 48 e 1
pHH, FRKT L4 CAdimMERMFK Cd BfE. A
MM, =Rk RS K Cd BRI FEis it
FEIVE NS, A5ANG 2

(BRI AREFTLL Cd 75 G4 RS il
fig S0 OO0 %, SR K e sk, 4
MR T3S 5 FiAPUIE. £ 2K Si-Ca-Mg 1+ 1
VR BRSNS AR b 3k 22 T K REAS[FRB AL Cd 4 il
RV IZ W, MK BR - S3Ab 22 v AR 1k 10 41 12
TR HUIE . A0 KA Si-Ca-Mg 338 1 B 77 6 7K R
MPE CAd BB IE, LA R 7 Cd 5 44 AU 16l
(IR Ik 7K R 1 2 A A - e e R A i

1 #MREFE
1.1 iXIE TR

TR0 HLA T AR YN T v DXV G, s I A
TR Py, MO e fg . R, R 59 m.
DX 3 A BT HP T A S 2R R, R T IX R
SO L, 2015 ~ 2021 4F AR SRR 3 [
P4 0 18.7 °C A1 1573.3 mm. T IEdC s T4 10
TUA RS, RO . B E IR S
Frf, B L FRSNAE IR TR A AR A
PE—M W R OKBE A L. A R0, Pk
Konr LA, PHEREE A2em) , BN,
0~20cm xR L, KEHN 1.03 gcem?,
K& pH b 5.5, LEEANLER N 194 g kg, BHET
ZHetE N 12.6 cmol kg!s & Cd 2k 0.82 mg kg! (Ji
V)RR B AR 24 4 2 AR R it AT T3 Cd v
Ye X I, GB 15618—2018) , Ak A& Cd A
0.49 mg kg'o 7K FHHERE Vit [ 47, MU S &
PRSI R E BRI, K AR A TR B 41

1, AKH@E .
1.2 kAt

TG b LR R IGERE it A0 ) DA R 17 5 AR
Petedy. AHUE QLEY 5% AHUE, ZEFIEAEY
AHERERA R, BImKY) FEmXS IR 5
FERIE G R APUR S R 325 gkg !, &
AEmA23gke!, BHEENSgke!, & CAdH
wA 09 mgkg!, pHIEN 8.4. K CEIA KL
A, WM T Z2) I CaO Y 76%, pH N 12.7,
M Cd &8N 0.06 mg kg's IR RIHELS] (13
PR, AR BB ERARA AR, R
AU DINEEREE Y TN = P S | W i P R 2SN 18 ot
pH {H 4 10.5, SiO, &4 261 gkg', CaO TN
188 gkg', MgO &84 121 gkg!, AHUHE S &N
39gkg!, & CdEEN0.19mgkg .
1.3 Rigit

2014 47, AR BCN R BT I R ), BEAL
HEHCHI AL 0.2 hm? [ 12 Bo oK, v g5 m
OGR4y 30 cm) KB =, Sl sCE A HL
B £ KFN Si-Ca-Mg 35 18 BRI AL HE LK AH XY 1)
SFHEALEE, AEANCFEE S 4 K. fEK HEEZRIRE,
N TR AU A KR Si-Ca-Mg +HEH L, it
RN 225 thm?, Jght 08 a) . H At IE R
H U R A (EAIEERL, ST
WA TEESEERAR, WIELD M7, &
B0 BE I it 3 I 750 kg hm2, 43 BE W A8 AR 375
kg hm?. 7K H AR BT 0 Ol BFE. R,
AU M Y BREAT, b ARE R B LRAL B e
AR, ORI RS FF R 000 H o S P A0 (0 A T
WCE N NE Ak P TT %238 W] 2% Huang 4504,
2051 1 Yin 2506,
14 HREESHH

HESEALPE 5 4EJT (2019 4F) , 78 MRS o 20,
ORI AR ARREARFE S o AR /N DX N BEHLIZE L 20 ~ 30
PRAKRG, Wb B3 - HuOGR, TRATR N IR A,
BEMLIEI 3 ~ 5 #RKAE, ARG Ak B g o,
YRV DV BOR 38 J50IR e (B, %8, mith
20 cm) , FEANWEES, BEHURAEKFBREFE W, K
SRR B B R IR R Rk . Hh bR
Ml Py, VR, WS, RN, A
B, BT R By, SR PRk
MRBr TG, RAR R E NSRRI A, BRI IETERNK
R AR, Vot T MpkEg 5L 100 HJE b
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fioK, 2t AR A R Cd & BRI
e R R, S T RO g D O R I
(GB/T 5009.15—2014) . +3E & Cd X GB/T
17141—1997 "R —Eh IR — i IR —E R i, A1
S R TR A e BE VR . 3R S Cd R
H DTPA ¥4, K4 B+ W Wi 43 D Ol B2 32 Wl e
(GB/T 23739—2009) . 345 B K EAR R A
AomIGE, pH KM AL R 2.5 1), &
AR 333 mM KMnO, 84k, %A S8R
KMnO, ¥ iH 483 Dk L (a vk, A5, BER
e QR EACH—1CP v, L3EH R (Olsen-P)
KA IR AR 1 — HHE BT Lty T IERAR AR
FHBRRHGE, T HEd AR SRR ARG e
1.5 HESW

ST SPSS #f4°F- & (SPSS 13.0, SPSS A #l,
FKED TG . BEARE P — AR
WA, T 4ANESHES, IHEAARENHRS
THE CPEEMARREZE) o BR P EEE 1 +
Pt 2E o N BN ¢ 656, LAt AbBER FE P Ee 2 7]
M EWNHEZEZR. N Pearson #1¢ £ %, WM
K Cd Hab T (ERRTILR.

KFG Cd HIZRE (TP . EHE A% (BCP) il
5, 2% Meng 5509 FIHEEED, HE AKX

TF 2= [Cdu ]/ [Cyz 15 TFom—:= [Cdnic]/
[Cduw )5 TFy po—px = [Cdyx ]/ [Cdisz 15
[Cdpx ]/ [Cdosi ]

TFy = s HMRRZEMNFAZ RZEG TFs 0 e
HHEEM S TS REL TF, oy HHARSRIRDREK
IS RE TFyppen: HZEIREK O IE RAL

BCF = N[ FRME Cd it/ 13 Cd & &

2 HRE5SMH

2.1 KFERBR T F R

MOKFEIR S 13K E, 5% B RARLL, JEL:
S A MU, A KR Si-Ca-Mg L3P 5, 1
58 pH ~FXME 73l 2 2 = 024 0.7 A1 0.9 AN AT,
1M H A R Cd P& & ikt 25%. 13% Al
33% (P<0.05, % 1) ; o, Do 5 s
FAL B S 138 pH PG IR K, HIEE
A Cd P& BRI RWER] 3 FhabH xS KRg
HEB IR Cd & A B R

TF s wp—pax =

R 1 ELEHEAVIE AR Si-Ca-Mg TIEFIEFIAMIE 53t IR HRKFER R L EBU Z R

Table 1

control plots

Chemical property of rice rhizospheric soil in organic fertilizer, quicklime, and Si-Ca-Mg mineral amendment treatment and

TR bR Xof B A HLIE pagict ISP pagict iSi-Ca-Mg -3 1 1 71
Soil chemical property Control plot Organic fertilizer Control plot Lime Control plot Si-Ca-Mg soil amendment
BCd (mgkgh 09+0.1a 1.1+02a 1.1+02a 1.2+0.1a 1.0+0.1a 1.1+02a

pH 57+0.1b 59+0.1a 6.0+02b 67+0.1a 6.1+03b 70+£02a
W (gkg™ 23.7+42b 264+47a 23.6+18a 251+£09a  20.1+21b 24.0+03a
DTPA-Cd (mgkg™) 0.8+0.1a 0.6+0.1b 08+0.1a 07+0.1a 0.6+0.1a 04+0.1b
Olsen-P (mg kg!) 18+3b 26+6a 18+8b 28+5a 14+£2b 24+4a
HAE (mgkg™) 224+58a 257+34a 200+ 78 a 245+ 68 a 264+ 15b 322+108a
A (mgkg™ 168 +28a 173+45a 177+11a 170+30a 133+44a 127+17a
A (emol [1/2Ca2* 1 kg™) 59+09a 59+08a 66+12b 75+0.7a 74+0.1b 85+05a
AHAEE (emol [1/2Mg?* ] kg™) 08+0.1a 08+0.1a 08+02a 0.8+02a 09+02b 11+0.1a
WAETY, (gkg) 1.9+04b 22+405a 1.8+03a 13£03b 09+02a 0.7+0.1b
TEEHAA UK (gkgD 43+02a 43+04a 27+03a 3.0+£02a 3.1+£03b 3.7+05a

Ee MG H L WARPNEFRRRZERBFE (P<0.05) .

Ak, 5% AXTEAHLL, A HUIE. A KR Si-
Ca-Mg - 3 1 2 51) b 2 FH e 1) - e 250l 1314 7 &
WETH 4% ~T1% (K1) o A HUIEF P
FIALFE B A AL S 50 ) b % 6 R 2
H 1% F119%, it - 138 30 2 551 A 3 FH P e 20080 7 i
Eb o I S 2w H 22% . AL 3 A AL K RS
HRBR e A BE . 5 % AX AR,
WA IR, AR AT A T

L 15%; it - 5 1R B ) 0 2 R v A M A
SR 22%; i HUIE BE RS A A SYE S
B 16%, {Rjtif B 33 ER ), 05 2 PRk
L AR5 5 28% N 22%; 3 a4k 7 i S
A LK 2T A
22 KIBHEMEEMI CAdEE
BN, AR Si-Ca-Mg 3R,
) 3 AR RE &AL Cd & &, (HERRIEA, 5
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FEM AT, WA PUIE . A7 AN 358 25 Ak B
(¥ PR OK Cd P34 5 5730 235 AR 60% 60%

M 75%, 455¢ Cd P& & EFHICH 62% ~ 67%, 2%

- Cd 135 &0l W E AR 56%. 40% 1 77%,
AR CdF & &0 B &K H 35%. 17% F 48%

(P<0.05 K1) . &8s Filak. A5
Je s REK Cd P38 s B 2 [ 5 s e B

5 0.2 mg kg (GB 2762-2017) LR, SEHLT Rk
AR o AN TR AR BT B, KA A
Cd “FHIE 8 RK/ANFY Ry ARR > 22 > /57 = B
K, R CATHERERK. B58 Cd T &=
11~ 19 %, 220 Cd P EEM 2~ 3 £5, KR
MRIEZKAE Cd BRI AT

2.0 2.0
o (a) Py (b) 4
g AL a E
~E16f EEAK 116 ~9
e a I B 1 2 EX-
25 7 - EE A < g
.8 1.2+ 112 g ¢
E ¢ = .2
Eg = g
SEos b 08 1 2
5 08¢ a 10.
X g a [ i ﬁgﬂ §
g g a o 3
S 04f 7 104
3‘? b J_\ b ; b b 3
0 — — = h 0
8 g (d) {24
= a
E 3
o g Top .5
~ 2 116 =< =
o0 o o
g £ b £%
s é 112 < £
= & b a | W =
N 3 1 /j— . C
= 7 a /) 8
3 g I / L p 14
e /
3 o i _ mm,
HHLE K RS APUAE HEAK B
FEARFENG FREROR IR 2 5 (P<0.05)

1
Fig.1
plots

2.3 KTE Cd BEMFHIERE

& AXTRALL, WA PUE. A Si-Ca-Mg
T B AL B RS K Cd 138 5 A R 500 il B
FARH 67% 80% F1 75%, 435t Cd V-3 & 5 R
WEARH 50% ~ 67%, =0 Cd P34 R AT E K

x2

EELHAVAL, AR TR E 53 AYUKBER S Cd S8

Cd concentrations in rice tissues under organic fertilizer, quicklime, and Si-Ca-Mg mineral amendment treatment and control

H 46% ~ 64%, HRFR Cd FHEHEREEE T 30% ~
50% (P<0.05, &2) o {EAACBEFINT I H B, 7K
T AL Cd 1385 4R RECK/NF A . BCFyx

(2.1~15.9) >BCFsy (0.5~6.1) >BCF: (0.2~
12) =BCFyy (0.1~1.2) .

EEEEAE, AR 5 R A 2B 5 3 R B BRKFE B BRI Cd E& RH(BCF)

Table 2 Bioconcentration factor in rice tissues under organic fertilizer, quicklime, and Si-Ca-Mg mineral amendment treatment and

control plots

Qb BCFyx BCF.y BCF, BCFx

Treatment BCF BCF gemand teat BCF .« BCF 4omn rice
RIgiis 159+22a 6.1+1.1a 12+£03a 12+02a
AHUE 11.1£13b 33+09b 04+0.1b 04+0.1b
Xf IR 88+20a 46+12a 06+02a 05+0.1a
PEP 58+08b 1.9+04b 02+0.1b 0.1£0.1b
PO 42+03a 14+05a 04+0.1a 0.4+0.05a
Si-Ca-Mg -3 i 5] 21+05b 05+02b 02+0.1a 0.1£0.03b

T WG MIANENE P REOR 2R B (P<0.05)
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H& AR AL, JAPUIE . A A 1 g8 1 2
F AL R T T 1 TFy 2w 20 9 5 G 26%.
38% A1 27%, it A HUAEALFE R BB T2 TR o
AR 35%, AT AR - 438 BR A b B ) HH B
3 TF 4 g 230 0B AR 33% 1 27%, i3 HLAE

A1 IR AL B T2 TF g 23 00l 2 AR 37%
H158% (P<0.05, %3) , Jiti 3B HHeE 1
TF s v —pax & HH 29%. 76 & ARBLFDG B B, KRS
BT Cd 3 TF KN F R e TPy o >

TFi 20 = TF s w—56 > TFanp—pmx > TFi g o

3 EZHEAVE, AR TIERER LGRS B A KB EEA Cd BiE 2 E(TF)

Table 3 Translocation factor in rice tissues under organic fertilizer, quicklime, and Si-Ca-Mg mineral amendment treatment and control

plots

g TF e - 20t TFos v TF4 55— mx TFos v —pux TFy 5 —ux
Treatment TF ootcstem and teat TF giem and teat-husk TF pustcbrown rice TF gtem and teat-brown rice TF Lootbrown rice
X 039+0.02a 0.20+0.02 a 0.97+0.05a 0.19+0.02a 0.07+0.01 a
AHUE 0.29+0.04 b 0.13+0.04b 0.93+0.09 a 0.12+0.03 b 0.04+0.01b
X 0.52+0.03a 0.13+0.04 a 0.92+0.08 a 0.12+0.01 a 0.06 +0.01 a
K 0.32+£0.02b 0.11+0.03a 0.62+0.10b 0.05+£0.03b 0.06+0.01a
X 033+0.05a 031+£0.05a 0.95+0.27a 031+0.11a 0.09+0.01 a
Si-Ca-Mg

N N 0.24+0.06 b 031+0.12 0.69+0.14b 0.22+0.13 0.06 +0.03
S ’ : :

e WS WA R NG FRRREREE (P<0.05) .

24 K Cd AE5HMTENMEXME

fioK Cd HEL M. RAR Cd 5. TFyz-ss
14 DTPA-Cd DA 4 &8 i B B Bl 2 3 1
AHIK, Pearson AHK ZEH 0.630 ~ 0.952; {HE5 145
pH FIAZH AR, & it 5t B 35 SUAH DG (—0.812 F1-0.804,
F4) o KFEHIPE Cd BRI Al LIk 2= 1 i nT B
JERMREK Cd M E LR .

4 BRCIEESKBEEKEERECGWRERLTE
DTPA-Cd @ BSTEZ BHMEXM

Table 4 Pearson correlation  coefficient between Cd

concentration in brown rice and Cd concentration of

other rice organs, DTPA-Cd concentration in soil, and

other variables

AR Pearson#f ¢ R £
Variable Pearson correlation coefficient
K Cd i 0.881°

WRACIE 0.952"

TFy 520 0.630°

T 4pH -0.812°

DTPA-CA & it 0.649°

ACHASEG & —0.804°
HKETYEE 0.645°

T LS = —-0.436
W AR IRP < 0.05H1P < 0.01 B F K n=12.

3 it
RS U I 4 5 4E xS 36 R e MU . 25 45 2

FEERS e M PRI IS, 2 35 FRAR T KRB A AR 25 1
7 Cd B2 R, RS AR L P S,

Rk Cd & BRI E K s R EE 0.2
mg kgD DLF, SEILTIAARA =, AREESH, K
Cd RBEM T aE =25 14 Cd WM TR, K
FERIAR AR Cd B IERIRIRA R (R4

e, TS Cd A MR, L]
(1) 3 Ak 700 35 S Bk 40 5, pHAE 43 il ok 12,7
10.5 F1 8.4, HFAF 2 KIES: 5 AR, T3
YT BR, P 7 3 pH (E, (EHEKFE L R
P AL (1) o IXATRESS N T AR
G 2 R Cd> W B [ R RE ), AT T 3
Cd iR, HHIEMR, T35 5 5 5 5w L 3o %
ACdEa, L8 pH MR 1A AL, HiECd
PR EPE =y 4.3 £500, B 138 pH (i, T
Wrh OH MG 2, wRefe it MO i PE 32 3 Cd.
CdCO,, MifiF#f% -4 Cd iG . AW, it
Bl 3 5 P AR bR R pH i, PR AR by 4
DTPA-Cd /K> (% 1) , HAEK Cd &Y 13 pH
fii (P=0.042) . DTPA-Cd & (P=0.047) %)%
EHMEMIEA R (K 4) o RIRNER [{raZsg
BRI, LHOA K, WEERS T L pH, K
T3 CdimtE, HESEWKFERAR cd Wl E L. R
MM, 0 A S0 PR )N DR G, it B AN [
FKIGHR CERRIE, WA RA LR , K
B35 m 3 pH {5 F1 DTPA-Cd & &, HEM AT gL
AU e A it FH N TR A B D it
(1) SRR HLARER BUA R K

L 3 Atk R, JCHORAENUEMEH, A
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WrBE N AW FIFE 5y, - TE T 3G HLa S PEAIK
FGR D o AREFT, KK Cd E RSP g
PEE RS R AHOE (R 4D, HEWR A B IR AT A
=, ANREEABRKIN. SRR, A7 K&
& AT RER, MRS A B WL,
g Cd2 [ e, FRAC T4 Cd WG PERd. b4t
K Cd & 5 br LR A SRS 22 IEMHK

(K4, MR SRR 3L A& Fe SRR
JRAH AR P AT 900329, (AR SCAE FHMLEEAT FRR AT o

HR, MK Cd EHEMER, KK Cd 5ER
BT, R Cd EERE, RS /KRES AL
AR FE S 22 e A7 ke, RV IE St 3 ALl e
B AR #5047 Cd ' S RE s, HLUG 1
HEUR BEFI) BCF MR B K. ABF5TH, 4K CaO
EEAN 76%, Si-Ca-Mg TIERPEH]H K] CaO (188
gkg!') « MgO (121 gkg") #1SiO, (261 gkg') &
Him, MAKHE, MHRRAKN R KEA S Si
Ca fll Mg; M1, Ca?*Fll Mg W 7K FEAE R+ 158
Cd?* n e AR ZL ) B RS BufE R HedikiE,
Ca* b Cd* HiPEAMHIR] ~PARAHiE, Ca? A& umAiss
Fr7KFRAR R AR CA>* B TR A AR 32 B T I g
71, BARFAREAR Cd> Wt S R Cd2 [ iy B 38 1
e, KRR, KK Cd &S A S
SREDEMKL (K49, kit ca
RESLEIRE K Cd Fra MmN R —,

UbAh, N Si i al e R
Cd JLytiE, MR Cd Bikes; FaFdiE, K
FH i Si il 25 PR A AR R R 75 B A7 1R s R 8, P
R Cd i EFREE e BRFESEC (1 2Rk
o, K EERERE, R KRR Cd B, BRRAKAE
LM Cd [ KPR P R E . BRASZEBY [ 7 AR 56 2 W
Jiti P A AT A 50D K g i 3 Cd Fm . s A
SR AREFT, ELLEA HUIEALEE BCF 2 M MR AH
XEAK, TRES K A A AUIE > i, =4
PURR, fEHER R Cd Wi 582,

HJh, WOKFE Cd iz R, 7Kg Cd Bl
iE bR AR R T8 AR IS 1) ZE TS
AR B AR b, R IGHE Cd R
i) ZE b B 2R A, PR HE Cd WZEntis
FIFF b7 ER R0, L 3 PP B A B S,
ANTFIRE PEHPRAIS T AR N #5307 Cd (R6is 24, LA
JEAT AR IET TF g oy PR B R o 00 LGN 32 202 it K
AIREARLPHIE T Cd 28 I AT f AR 2 ) 250 R ia .

e

ARG B, LR A7 A< A HLE5 0] AR PR R AR
R CdEREEAREER (KD o SEkiE, o
K A] BERILAG Cd AERR AR P 1) AR A e 8, iy PR
Cd AR AR ) Za it e a2 R0, B A e AR B
PLERIAT RRR AR T o

AW BE S AT UL . A7 AR - 58 i 2
A, —HBHER T KREAN Cd BRE . izt
B CAVETE, WRESIELE 5 (JL 105 JEAE
BUALH, PR Cd BT R AL R e R A
Ko AR, BRFGREE TARR . A MUKRI R AT
R ORAF (KT PRI AE,  AHIF S AR T2 328 4 M0 7K e
HHBAL Cd FE MBS, A 1 2 K iE
S AR MBI, DU 45 75 14 22 ] B 5 S B
IKRERE Cd IEARAE I T B{E . BEAh, WA R A
DKRE B KRG S AP AR I E L T3 A AL
FE S A ARV Jo - S B R R S AN O 3 b
PEAR S BRSO 2 FE . A7 SR KU A AT L
FES AR 3 BRI X Cd 8 1 HE— KR R gtz
W BN KA FIPLEE, U5 Rt xS 2 X, K
IS I) R 2 BA R R 2R B AT IR 5T, DA N 7 T 1R
PR + 2 M SRS 5

4 Hig
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Effects of Passivator Amendment on Rhizospheric Soil Cd Activity and
Cd Bioconcentration and Translocation in Rice Plants for 5
Continuous Years

ZHANG Li-na, HE Yu-ru, SHENG Hao", LIU Xin, MAN Zhi-yong, YIN Ze-run, LUO Fei-xue
(School of Resources, Hunan Agricultural University, Changsha 410128, China)

Abstract: [Objective] This study aimed to explore the cumulative influences of 5-year continuous chicken manure, quicklime, and Si-Ca-
Mg mineral amendments on rhizospheric soil Cd mobility, Cd bioconcentration and translocation factor in rice tissues. [Method] The
moderately Cd-contaminated acidic purple mud paddy was selected. Three passivators were applied separately and biannually in field-
paired trials since 2015. Soil and plant samples were collected at late rice ripening stage in 2019, and the Cd concentration of rhizosphere
soil and rice parts was determined. The responses of rhizosphere soil Cd activities and the Cd bioconcentration and translocation in
different rice organs were analyzed with the application of passivator for 5 consecutive years. [Result] The Cd concentrations in brown
rice (Cdy), stem and leaf, and root were significantly reduced by 60%-75%, 40%-77%, and 17%-48%, respectively, after the continuous
organic fertilizer, quicklime, and Si-Ca-Mg mineral amendments (P < 0.05). Particularly, the Cd; was lowered down to < 0.2 mg kg and
met the food safety standard set by China after the continuous quicklime and Si-Ca-Mg mineral amendments. Continuous passivator
amendments significantly reduced the translocation factors of Cd from root to stem and leaf as well as from stem and leaf to brown rice
by 26%-38% and 29%-58%, respectively. Also, they reduced the concentration of DTPA-extractable Cd in rhizospheric soils by 13%-
33%, whereas elevated the pH value in rhizospheric soils by 0.2-0.9 units. The labile organic C and available nutrient contents in
rhizospheric soils exhibited an increasing trend (P < 0.05). The Cd; was mainly related to the Cd translocation factor in rice tissues, soil
pH, DTPA-extractable Cd, exchangeable Ca, and complexed Fe contents. [Conclusion] The Cd, could meet the food safety standard after
5 years continuous quicklime and Si-Ca-Mg mineral amendments in moderately Cd-contaminated acidic purple mud paddy. The Cdy-
reduction was related to the reduction in rhizospheric soil Cd activity and the Cd bioconcentration and translocation capacity in rice
tissues.

Key words: Si-Ca-Mg soil amendment; Acid purple mud; Paddy soil; Double-rice cropped field
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