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LORJBERME KF R ERL %5 TSR, KB 030024; 2. FERL ke RN 5 % A5 e, st 1001015 3.9

Bl SRR B, % 3430005 4.5 % S A IR BT, % 3430065 5. ARSI BT R
BE, dtaT 100102; 6. Jb RIS K2R 24 B¢, db 2T 100875

o FE RSP E SR Cd AR Y ), 8 S A R S A B TR S, DARE ST A R AL
FIXT AU E SR (Cd. P FI Cu) KK FE W 5 4 a8 B9 5% e S AR ML . = i s R, 78 11 Fp e
U MLEE AL rp L Tt | 28 A R0 3R TR s T e s - 8 o 4 Al A s R A i, AT 20S €d. Pb il Cu 4331 [
KT 32.4% ~ 89.2%. 19.5% ~99.1% F 49.4% ~ 92:4%, FH-¥¢ U180 2 R B B AL T k4 o R H TR 45 R,
HA K . BT BE R R A B T £ R A B AL SUR B, A RLES Cd. Pb I Cu 4 B AR T 28.6% .
20.2% Fl1 23.5%(p<0.05), FLEEALHLEI N B F e AL S /E M . i H, 1% 52 e 4l Ak 700 X5 - 38 A 2 M 552 oD
3 T i A 704 A oK T Cd 0 B 2 BB AIR T 21.7% ~ 93.1%(p<0.05). 5 Ah, 5 T4l Ak 300 X b S A 9 B RN £ R
MW A B 5 R A e R E M, HEERN AR AR L B T e RV Y A AR ) T R AR AT
BeRE KR Cd M LB PR AR 1 5 = o AR ST 45 SR T R B 4 SR T YL AT ARG B L R R IS5

KBRIR) LIME; KFE; HAR; ERCEILT

T E LT AR 2.1x10° km®, 245 4 EBR S T B 22961, KRS R AT X ) R ER A E
Yo T Tl Ab R R, RAGFIEAGEAH], ff 2P AGEESEAWRR, XA HHIE
WG gR BT, REAA 2x10° km® (9HF 2 )RR E TG BTGy, Hrb Cd 5 4L ik
TR 1.3%10° kon®™), DATHT X £ it 42 4 A0 BB Y . B AF B o 4 R V5 O MR 223K 1.2¢107 (8, 2135
H1 T pH A, B 4 )& BE 25 S R AR W™ BRI, AR R X 4 L A R A 45 0 4 A Wi, 52
PTG Qe LLHER) 2 M 22 2% .

FaE Ak (it & —M o A BN E R AR 2 2 F Dk, BoA SR, AR5 |
VLD RTARBEAT A JE S  AERE Y HAT, SERBR A R A AR AR s B RERR
RO FEE S YR A BEY) B BOE A R = I pH, [ AR B I Uk R R B A R
EUIVE , VIBEARE 6 Ja 75 T3 b i 2R ] A HIPES S 5/ 7 AU 5@ 2o ) 2898 - P S i 0.82 gkg !
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AR, Al R AT AS A Cd Y BT B4 A I 3 IR 13.08%(p<0.05), FEoKHr Cd Y 5T i 4 £k i
fiK 32.33%(p<0.05). HEfRER Al L 5 Cd T ik R 5 45 & W BR AR AL 20 X 4 i o B 41 L T
WASF LT YREES . RIS E ik, FLAT B 0 M M R B o B2 S A
PEI 2512 5 H3 3 7 13 160 47 it JH 5249 59104 11 250 015 000 kg-hm 2, i + 38 fh A5 2% 25 Cd B 243 %
I3 M AR 17.46% F1 15.2%. A7 HLEE AR 700 20 8 58 R 2 A R it i TG M B RE T, T &5 3 fok s AT
THEMESBE FRAESG RN . firtESED 8, AR XT Pb 1 Cd EL A AR 47 1% W B 25 2R
DHIMAN %5038 ) 1% 96 BE e (PAM) 7] 8 35 38 &5 58X Cu. Cd. Zn Fl Fe (19 W B %6 . 4%
i, HECE PAM T B2 PR H 4 8 2 4 R R BB 9% 1 R WLARGE o seAh, R s 4 FH e ML 1k
2500 0F - HE B AP o KR ) 2 R RN S A S AR O s U i, e A K S IR 4
VURLZE AL, 3 AR s, 0 0T 5 g b 48 vp B 2 W (0 0 PR T T 2R R A O FR L B IR A R R
VR s T e 56 8 4 T AT ML R AT st A L SR FUK ROl R BMEE R . PRt ] 2
AR . TCALEE R & B A ALY R AT LA o T A T B A s SR Y] i R AR T AL G A AR X 4 e
Az 1 A7 THT R )

A2 B BT 1) P 4 R T VR S AR W 6 4 T S B WM L 0 B B S 2 1Y R gl A = N
e, XA ML (B RERR AN . Yk Al PAM) 5 AL QR Bh AL ERERET . AEA K. AEMk
B ORERRES . Rk R AN AN G AL AR BEAL I XTI E P €d. Pb A Cu Al Ab SR s I O 1 HE 1) i 1 7
SBCH TR S, PPAl AR R A W R 4 Ja o & 4 1 1 T SO e T B AR P i g e, DA 7 B2 D
255X LT HEK ARG 1 Cd. Pb M1 Cu 1) 2 BLEEARMLER . A TR PR 21 K H ) 28 e =4 it 5 2%

1 MR5RF%
1.1 X5

ARG AR AR A . W B AR . RARRES . RERRES . REFREN . i kI
B JEFERREN . eIk PAM, MRS ATAl. ALK (Ca0>98%) . JEFEEREN . WA . RERRES . FEMR
B BRAL R (60.0%< Fe<72:0%) F1 PAM(IE B T8 W [ LBl hr T AL R A BR A A . SR LS
(Ca(OH),>95%) F1 ¥F 1L A1 (Si0,>50%,  MgO>20%) W4 F I~ 16 2% 5 kA= b R 2 7] o 4868 (o-
FeO(OH)>98%) Fle s M H LI I it AW R A PR A Al o
1.2 It

AWFSE B ARG A B0 TV P4 75 L 2 ME (114°57'-115°20'E, 26°27'-26°59'N), + 3
ol A UEGEARGN L s S il = N EAR: I B W 7 |42 LTk ey A W (7 P N s W R B |
KR 2365y E N TR S E T 11 Fog HUR G HLEE L) A Bl Ak 5286 . JEHLAT Ak 7060 355 W 3
(S). WA (2 BB (D). AAK Q). AEES (C). KEMRES (G). REMREN (N) MRiL W4k (F), f
BUEETL VB SR 40 (F) . Y2 2% (P) 11 PAM(A). BEAL T XIS ik 2 mm 0 46 71, 6 4% Ak el b A7 4k
B, BRI ASEAT . BARERME. BJS, fE200mL BRI &R ANA S g flifk A 100 g + 5,
RAYA - INZERK R EBORE, RBFREILBRFK IR 7d; 25, KFERE T 60 C ULFE
PIHETS, BIFEE 2 mm JE IR, FH T pH FIAG 2408 5 4R 19 5 i 0 .

K 25 P9 56 v i A R 5 A 1) B RV R S B B AR R B o T RS2 5 o A AN ) Ak 20 1
FH r 28 S5 i i — 7 i 2 FC A B 25 A, BERHIR A 5] . SRS B[R] — b R Y e SRl AR R
oAl Gk A RS2 . JET Y S AAE, 3~4d M 1k, 24 TR ACIRES . KR
5 SR B KR AV SRS R i
1.3 KHE#SRRESHH

KSR KRG, FE R REHLSR A 5 A RJZ HHE (0~20 em), RA N 1 ABER: . 5 HEH



%2 FR T EE A S TR P Xl e o S A A R LK R A ) 532 567

FKEIANEE LA BUE 10 g Bl - A 5 H TRUEY s iy . o RS A AKT, 4
BRSO A A YIRS, i 2 mm JE M, FR, EHEEACHE RN E 2% (R T ) A =R,
FERRAS T FEXS A B 3 R I RR A .

TIEAMEE SR RN O = B LW -AAES -— L BEE (DTPA-CaCl,-TEA) % i (pH =
7.30+£0.20) 32 42, + 3 b 4 T 4 )8 R ] HNO,-HCIO,-HF 3 14 f# , 8 & v & 4 J& & JH HNO.-
HCIO, ji4f#, Fi ICP-MS il %2 . 38 FIRE K 23 53 DA 21 85 398 + 38 1 4043 i b vE 9 [l GBWO07405(GSS-5)
FIVRH A IE A= W 143 43 A B vEE 9 Jl: GBW 10020(GSB-11) #EAT i - #2111 2%, - e kRS AV 0 R 5 4 T
fift Cd. Pb Hl Cu i IS HE R 95.0% ~ 105.0% . Jit W IO 3 25 W 2 Cd . Pb A Cu 9 Kz H R 4351 R
0.001. 0.010 1 0.001 ug-mL™', ICP-MS illl %€ Cd. Pb Hl Cu AH: H BR 23414 0.03. 0.03 F10.08 pg-L ',
14 TIEWMEYEEENS T

H CTAB 5 #& B+ 3 4= %) DNA., K HH TransGen AP221-02(TransStart Fastpfu DNA Polymerase)
F1 PCR Y (ABI GeneAmP 9700 #1) i 17 PCR 9" 3 , JIffii | AxyPrepDNA &t [ if 71 & (AXYGEN
oy ) YIS B PCR 7= %) o F PCR 7= 4 H QuantiFluor™-ST 5 8 2¢ 6 % 7 R 4t (Promega 2\ F)) #E47
Koy & . 44 Miseq /5745 31| PE reads, 24 overlap ¢ R IE4TPE4E, 4T OUT 24 Hr fdy F
ARG,

1.5 HEIHE
pH 2L R ITF R AN (1) s s FEOKE & Jm BRI A an =X (2) Frw .
pHAEAL R (%) = W;TPH‘Q % 100% (D

0
K. pH WA AL HE 43 pH {H; pH, X I8 (CK) 1Y 135 pH {8 . pH Z8 Ak 3 v 1E (i 36 1+ 398 pH (1938
R, AE R R,
C°C_ G 100% )

0

Riz

K RAFCHFK D ES B INR; G EIRRE K E S8 W TR/ 40, mgkg'; Colit
A ESENESE, ngke '

2 #ERE5WE

2.1 HERMIAFHIEARMER

+ e FARHE A M T BEP (TK)23.34 gkg ' BBk (TP)462.67 mgkg ', A& (TN)2.47 gkg '\
A AL (SOM)24:37 gkg ' v BH B F 38 ## 45 i (CEC)10.40 cmol-kg ', pH 4 4.58; + 3+ Cd, Pb Al
Cu 0 5 5 0405 98 0.28 . 36.33 F129.92 mg-kg ', — 24 =M T R - AL A5 - = 20 I iz 32 A (1))
ARUAE)C Po Al Cu iy Bt 53 8053 5 021, 6.68 F11 4.89 mg-kg '

Fr A A R K Cd # P, REFREN AT PAM KA Cus WA . WA . &HERD . A K. &
AALES - BERRES . B L R A R B R ik Cu B R A B i ol 756, 6.10, 30.23, 7.73,
6.73. 10.72, 58.18. 13.33 f123.17 mg-kg '

22 BETFERAIENARFUFNEBEHLBEPELISESENZ

1) AL XS BR PR L1 b A S & B i A B2 i . ansk 1 s, 5 (CK) A L,
T A i T R A K H R ARPH B 7 ac e fig J7 5 ™, W3 R AR T L 58 v A3 2508 Cd Al Pb 1Y i i 3
5 (p<0.05). 1 H , LA AT DLy R i CaCO,, & 5 438 pH, 3% 5 o xh 5 4 8 i W fff g . #E
Cd iYL MR MERT I, i 0.75~2.25 kg-m™ 30 /1 fif 0.025 mol-L™" HCI $2HX Cd /% it & /3 $X R Ik T
27.1% ~ 46.6%", R E A ALY T i B e 2 SR, T AR B Bk R B AR 3R i o R AR R AR
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Table 1 Effects of different passivators on the concentrations of available heavy metals in soil and soil pH

Bt FE  AabREEA Hifki  Cdg, /(mg'kg') Pbg, /(mg-kg™") Cug, /(mg-keg™) pH pHZE /%
CK — 0.17£0.02ab 620£0.07b 5.73+0.12cd 5.58 .
58 LA 0.12+0.01d 3.52+033d 5.88+0.64cd 7.25 29.98
57 A 0.16+0.01 bc 3.98+0.30cd 6.33+0.73 be 7.55 35.40
5T PHERET 0.10£0.01de 332+021d 6.86+0.16b 7.03 25.90
5Q A 010£001de 499+1.76c  290+0.19 11.00 97.21

] Kz |
5C A 0.09+001e 597£040b 4.07+0.77e 10.56 89.32
5G TERRES 0.15+£0.01c 321+027d 6.05+038cd 7.12 27.66
5N TERREN 017+ 0.01abc 6.97+£027b  7.07£0.47b 9.72 74.25
5F ALEER  0.16+0.02bc 220+0.14e_ 3.36+0.10¢f 481 -13.78
5H JEFHIREN 020+0.0l1a 823+032a 821+029a 7.30 30.80

B HLEEH 5P Ve 0.16+£0.02bc 4.05+0.31 cd’ 5.50+0.37d 6.03 8.10
5A PAM 0.02+0.01 f 0.05+0.09f 044+0.17¢g 5.28 -5.31

[E: SAKRHEAMEES BN EIEG FFIA NG TR A H R 22 5 3 (P<0.05) .

(A K B 22 8], AT i A B 9 25 F v 230, AR g i, BT AR T B RR IR T A AES Cd R
Pb 11 i1 & 43 £1 (p<0.05), {H7E Fe’' i fb - 45 ik B, 4H ko 25/ rh 45 5 /9 Cu™ ] LLIE it ol
CuJF i s BB 21 W D, T Cu™ A F T4 6P, S 30A 2 Cu By & 43500 3 55 (p<0.05).
AR P A RS Cd B RE S BUE WA K (p>0.05), LA, 3R AW T 8 pH(ER 1), %
JEFXF Cd. Pb H1 Cu B EEALACR , B Wyl A 70 v 1 v 36 A R S R S 36 i — Al A f) . &1k
BRI AT DAL, A o B v - pH AR R R S R 9 AR A R R Ak ST Ak T A ) B
BT ESIRLANEACY), 4EFRPLE ST B RO P, A I B S R AR T 4 A S5 Pb Al
Cu 9 Ji1 5 53 8 (p<0.05), [HXF A2 Cd 1Y T & 43 B i A K (p>0.05). X A GEJ& K 2, Pb* Al
Cu” B 25 5 AR FeS mf i IR 1465 iR M BRAL P DU0E o RERRERAE N LIS & R i L M M O A
BEZHMAET 2T, SR A FE R R B A Ak R 5 X S 4 R I Al A AR R BRAR . BRER AL RS,
Hep i fb I 16 0 T R4 pHEE 1), Hod Az a7 K%+ 358 pH 6 hn 0 R fe ol o 18 B Y PR SRR TR
ACES, AR A FRE XS, DL RES G A, BT DR A A R A S K RS i & B
R Z—

2) A LB G TR P 21 58 v A US4 R T A AR R R e . 3 A A FLEE R R R 5 A RO
04 B TR RO W 1, 5 CK A H, PAM i +3Edh A 20745 Cd. Pb Al Cu () i 2 43 5053 51 i
EIR T 89.2%. 99.1% H1 92.4%(P<0.05). PAM T & —CONH, i N J5 75 4 90 i 7, figid i 2%
A W B 4 T B 7T U8 e RS B R A Ak BEORE - SBEA AR S Cd Y T R SR S 2 R B 2
(P>0.05)c B H 57 &P F5 by, Je e v & A RIEA DL RS FE IR . 5 58 R 28 ) 24 T i 4 1 Ko+
ek, PR ES Fac#e g ok . AR, MRME BRSO KR HY, SRStk 4 R FH B 2 W) AE
A e, XTRES B ESIRE FEE MR LA 72885 8 MM K™, YU 209 dig
LA R 2 A R R R A b Ag Pk Cd i A A BRI ACR A RE A . IRIREILRCR K PAM AR
SRR S5 1 A2 TS AR R A o 2 —

g LR, WAL L AR A ORI 3R TR T Y 3 ) el 3 R A RS Cd . P R Cu 1Y S5 4 AR AR
32.4%~89.2% . 19.5%~99.1% F1 49.4%~92.4% , KK AT TAfA R by 52 T i £ 00 14 o8 43 FH 17 K T S 565
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1) 42 T A A 751 6F 18 1 21 19 A~ 0 S5 %) S i) o 2 T A A 751 A S R P o o A S 0 1 - S R 2
JE I RZ A WL 2, 5 X% B(CK) A B, 45 & B At AL R0 149 pH ¥ Frdt i o T1 W3 i T 1 4
pH(P< 0.05). X5 KZMFoasR—8C. 5 CKM L, 4 k40 BEFEAL T -8 TN, TP Hl SOM,
PAM. A1 JK AN A 16— 2 2508 F o] AAE 2F - HERS AL VR FHE, i al B £k 55 Bk 2k, Rl RER MK +
HETN, 1Kl BE SRR E KA MERECY . B4, PAM it il {2 B4 HLER AP, I 1T B3 fins MLk
fERCY, AR A KSR P R AU LY, 5 T1AREL, T3 Ak P 4 58 g BT G R A B
X UL PAM XTASHIESY () 3G WL IR A R B R E R . 5 CK A H, BliAL I kb B X 418 CEC (B
T T3) M TK WA 52, Hordr, T4 X% ik 2 1 i 52 i e /N .

22 SESEFIMEEENAETEEE SRS

Table 2  Effects of combined passivators and dosage on chemical properties of field soil

biszit| il JH4t/ (kg'ha™') pH TN /(g'kg™") TP/(mgkg') TK/gkg') SOM /(gkg') CEC /(cmol-kg™)
CK o 0 4.58+0.08b 2.47+0.13a  462/67+18.5a 23.34+0.07a 27.25+1.34a  10.40+0.46a
Tl AR 1875 5.68+0.80a 2.17+0.07bc 441.67+48.95ab 23.33£0.20a 22.47+0.95bc  9.96:£0.21ab
T2 A RAPAM 15004375 5.29+0.22ab 1.96+0.18c 344.67+39.11c 23.88+0.69a 19.35+0.78c  10.07+0.57a
T3 AR 1500+975  5.05+0.16ab 2.07+0.04bc 429.67+33.65ab 25.45+1.26a 21.07+0.59bc  8.72+0.68b

T4  AHEAKAPAMHEIEIA  1500+150+750 5.39+£0.60ab 2.27+0.18ab 317.50£12.02¢ 24.28+1.51a 22.95+0.49ab  10.90+0.10a
" FBIRE/NG FREFRA B 22 72 3 (p<0.05)

2) 4 T i A 5 R P 20 08 vh A kS 4R _or e
ik S B B . K T SC 56 9 - B A A S oSt "
Cd. Pb Il Cuffy i & 4y B8 ML W 1.5 27 B ab
CK AH L, T1. T2 Fl T4 fifi + 1 b A 5 A& Cd, S o , i
Pb 1 Cu 14 Ji i 73 £t % % (% (P<0.05). i i % i ¢ . %&V
7 RV A7 1 214 vk 98 4 T i ) S S L) & A
SR AT R ) Ca S 4 R TR 4 02 é§
AR A2 P AR g, T3 N+ Eall §§

0.0 A A

CK T1 T2 T3 T4

HE A S Po A Cu Y L O3 85 W AN W
({D>0'05) » RATREGE T ﬁ% iy %EJ:E ﬁﬁ it i lﬂ—%ﬁ%IEJ/J\E?gigifil‘ﬂ%ﬁﬂ%@ﬂo-%)c
B, 5T *itlc,”Tzﬂﬁ%F%ﬁiiﬁﬁaﬁ?& B 1 KRS E S RS
Cd Al Cu Hy 5t 51 2 (P<0.05). X RUEAR Fig. 1 Content of available heavy metals in field soils
1 PAM 5 I 0 o 4 T 4 00 Bl A0 A P 5 T 5
—AAK, 5 T3, T2, T4 X+ Cd. Pb Al Cu M EEALACR B F . X 3R PAM X+ 4 p &
2 Jm B T 5 T A

R A RS A R Y R RS R AR BT (TP, TN, pH. SOM, CEC. TK) Z[i] 4
KNI 3 PR, B A RS Po IR 0 S pH & B2 UG (p<0.01), A2 Cd Al Cu 1Y i
WA TP 2 B3 IEA G (0<0.05), AWF5EE 6, pH 2 /KAE 1 8 4 Jm A S i s I 7 2
— U EAREE R, T2 RHEPARES Cd W BRI T T1, 0 T1 £ pH A0 T T2, H
TIEAHEE CA B BUR 80S pH T B A G . X U] PAM X TR 45 R A9 2% 5 A T2 S i K R
HAEAMERSCHEN R o S 4h, NINAEPT SR, BRI ER SO Rk v R A A [ AR E H
APWAER, KEEBERR R 5 L b &R & RV AR NSRRI A . X SR
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Table 3 Correlation analysis among soil chemical properties, availability of heavy metals in soil, and heavy metals in rice

2H 5 TP TN SOM CEC TK pH Cdg,  Pbg,  Cug, Cdgy  Pby  Cugp
TP 1.000

TN 0394  1.000
SOM  0.519 0.986" 1.000

CEC —0.447 0501 0411  1.000

TK  —0.191 —0426 —0.458 —0.654 1.000

pH  —0.421 —0.537 —0.607 0.079 —0.058 1.000

Cdg, 0914" 0638 0722 -0.093 —0.443 —0.294 1.000

Pbs, 0.536  0.567 0.645 —0.156 0.070 —0.989" 0.407  1.000

Cug, 0.890° 0.596 0.693 —0.363 0.006 -0.735 0.798 0.826  1.000

Cdpr 0280 0787 0.758 0.107 0211 —0.706 0350 0.734  0.658 . 1.000

Pbyy 0272 0497 0433 -0.112 0361 -0.056 0394 0.149 0431 0.697 1.000

Cupr 0161 0288 0211 —0.165 0409 0205 0282 —0.109 @ 0234 0483 0.962” 1.000
E: SARERHIAMSES )BTRS EG RUCERAKTES B TTRSE; *FRp<0.05, **#/Rp<0.01,

B, iR AR B I S 4 R 2 AR AR BAE .

3) &2 e At A 751 6 A oK W A T 4 T 1) R i A2 T A A R X RS K b B 4 T T B R ] 2
FE 7 o BBl AR R W] A RL AR OK R X €d Ml 5 CK A EL, T1. T2. T3 F T4 23 5l { #5 Ok o
Cd BB 8 BB AR T 76.7% . 93:1%< 25.0% Fl 21.7%(p<0.05), o, T2 & Hmid, EEEM
%A bR (GB2762-2017) Bl , FEOK TR Cd iy it &t 40 R (B 4 0.20 mg-kg 'P%. CK 4b B2 5 ok
Cd B Jo o 4 850 T % b v B Y PR Tt ke 7 A B B (R R K rp Cd i B B A IR TR R B A
EARMERLE R FRME . WU 80035 Y FH A BORN V6 7 52 e A Ak 750 mT R ARG RE oK v Cd A o i 43 50
HEEARMFF R, 5 TUAH, T3 ZbHAREK P Cd AR/ 50 3 M (p<0.05), XUl A A K & i
VA E AR A R BAR AP AVE ] o R ZR 5P s, AR Cd i R R, Ak
FE A 52 Pl Bk 5 B — 0 At A XA K v Cd B A3 B s i e A B 25 5. Ak, T2 kb B
e 2K Pb B Cu B J5 & 43 5500 1) i 35 A T 100.0% F1 45.39%(P<0.05)., %% FRTR, A 41 K Fl PAM &

6r |:|Cd 0.25

~ 5k Pd

B4l NN Cu = 020F : a

:éﬁb 3r a 2 T @D ; & |

= b g

SYMENE BTN 7

= ol 5 :

£ o

ga::zo.zo % {ﬂ“g 0.10

& ous § b

% 0.10 \ @ 005

= 005 §

0 \ 0 ' ' ' .
CK Tl T2 T3 T4
PGS ARLE
(a) Rk Cd POAICU it (b) FEKrhAs H

VbR ING T RER AL B 2.5 825 p<0.05).
B2 BATESRELE

Fig. 2 Total contents of heavy metal in rice
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B i Ak 751 B A7 RO B A T RE KX Cd. P AT Cu AR, T1. T3 Al T4 Ab BEAL G K Cu (4 5T = 40 8K
B, AT RE R TR A A K A A RS Cu(l 2.1 34y gt R AR AL R , KAE
Cd Wy 43 Bk br, HARTE 4 & (Cu il Pb) BT 40 B0 R AR IR % . % JE 2] pH T 1] g Y
INFER X254 ™ As BRI, R IbIE TR K H As O R 8, 45 SR A& 2(b) i o 45 AL B A
Kb As (9 BT A3 BOSR T B KB & A BRAE (0.20 mg-kg ™).
TIPS E SR SRR ES SR
OB AE DG A A R AN 3 P . KR 30r
AR RS P A S E AR R
B R TR B3 (P>0.05), X & Bk
2RO e 1 - E 4 8 G o] R R IR
A VR0 T 21 398 B R K RS X B 4 S A 2 B
Wt M3 AT, 5 CK AL, it it fk 5
XPRE K = i AR S B W R . A Y R
B, RAAA A EEIT 4 a A

GES R

e DEDERE s
2.4 SFECFELTIITER 4L IE P R E YRR ARG Al
I 9 5 B £ ¥ Chao 1 ACE & | H: MIFV NG FERE R R AR AL FRL R 25 7R .35 ( p>0.05),
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Table 4 ~o-diversity of bacteria in soil

Qb PHER ACE Chao Shannon Simpson
CK 5345.80+42.11a 5309.01 £128.82a 6.73£0.06 a 0.004 +0.000 a
T1 5196.84 £879.96.a 4926.52+425.03 a 6.70+0.13 a 0.004 +0.000 a
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T4 5693.74 £ 885.39 a 5317.95+315.03a 6.77+0.14 a 0.004 +£0.001 a
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Fig. 4 Effects of different treatments on the community composition of bacteria
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Effects of combined passivators on the availability of heavy metals in red
paddy soil and their uptake by rice
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Abstract To solve the problem of Cd in rice over the food-safe standard, the combined passivators were
selected and used in field experiments to explore the effects of the combined passivators on the available heavy
metals (Cd, Pb and Cu) in soil and their uptake by rice in red paddy soil. Sepiolite, quicklime and
polyacrylamide were used as the components of the combined. passivators in field experiment, because
laboratory screening results showed that they decreased ‘available Cd, Pb and Cu by 32.4%~89.2%,
19.5%~99.1% and 49.4%~92.4%, respectively. Field experiment results showed that the combination of
quicklime, polyacrylamide and sepiolite had the best passivation effect on heavy metals in soil, decreasing the
concentrations of available Cd, Pb and Cu by 28.6%, 20.2% and 23.5%, respectively (p<0.05). The passivation
mechanism of this combined passivator was ion exchange and complexation. This combine passivator had less
impact on soil chemical properties than other combined passivators. The combined passivators decreased the
concentration of Cd in rice by 21.7%~93.1% as compared with the control (»p<0.05). In addition, the combined
passivators had no significant effect on the abundance and diversity of soil microorganisms. Considering the
safety and stability of soil, the combination of quicklime, polyacrylamide and sepiolite was the primary
recommendation to decrease Cd content of rice in red paddy soil. The research results can provide a basis for the
safe utilization of heavy metals-contaminated red paddy soil.

Keywords red soil; rice; heavy metal; combined passivators
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