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Table 1  Physical and chemical properties of the soil tested

. A HLR 245 B BALH Readily &=L g A H WU

5 ]ﬁ - Organic matter Total N Available P available K Total Cd Total Pb Available Cd Available Pb

Soil texture

(gkg™h) (gkg™)  (mgkg™') (mgkg™') (mgkg™) (mgkg™)  (mgkg™") (mg kg™")

Wit 7.13 36. 1 1.78 96.5 311 1.117 109. 1 0. 429 1.353

1.3 RIigit
R0 WM R AN A R R O M AbE L s (iR 2 R IR 5450

(CK).0.25 g kg 'Si0, (Si,).0.50 g kg 'SiO,
(Si,).1.00 g kg™'Si0, (Si,).0.05 g kg ' CeO, 2.1 Wi SRR NMNAEFXEYERN T

(Ce,).0.10 g kg ' CeO, (Ce,) .0.20 g kg ' CeO,
(Ce;).0.50 g kg 'Si0, + 0.05 g kg™ ' CeO, ( Si,
Ce,) .1.00 g kg~ 'Si0, +0.05 g kg ' CeO, (Si,Ce, ) .
BAAEEEL 3 W38 27 MM X, AN X
BUA10 m*, /NEET 2011 4E3 A2 HEW,3 A
16 H 8 KRB R4 B2 50 /4 3% i B8 Al 4% 1l 46
/ANIXL,28 d R WAk AN IX RS AR ETE SEAE (147 ¢
JRZ 18T g i MRS (18 ¢ SAALHN) , b obh, 73 5l 1k
oM JE 1 JRkot 73 ¢ JREF 9 ¢ AALH, fe it i B
K WA R, LA A B — R B — vk, 3t
3, B UGB L S W8 55 K U I 24 5 M EAE /)N
S T, 0 R 2 I i 4 T K
1.4 HFmRERLE

BA/NDCREE 3 BRI ST 15082 . A
FNIT IR/ NS ZE I SARITIT, BRI 30 g 2 AR L
e WA ER e/ 3% C & 4 & SOD \POD &, FAx
R A R B i SRR TSR, PR 25 B 1K b 80 °C
fEE % 30 min, 60 C Mt T =40, FRE, M %, i
0.5 mm i J5 , A B DR A48, TR AR R A7 5 1
L5 HmillE

A TR R D E R I Eh R 48 & Mk (GB/
T5009.33-2003) """ s it % C £ R 2,6—
TR T A T AT R R S R UL
Bh-pu k" A Ak Y I (POD) 3 R I E R T
IR AL H 3k 5 B A ALY AL G (SOD) 3 1
W SR 2R O I B s B3R v Cd (P
R T IE W% SOk (17 ] .
1.6 iEAbIE

A BOE 9 % B Excel 2003 47 4L 3, ] SPSS
16. 0 GEit B/ Jr 22 50 B, 78 5% KT % /b 8
F 22 505 (LSD ) X B s dE AT Z2 3 B

1% 2 AJ AT, Siy | Si, 4b 3N 32 AR i S
FEME LA S 2 P3G, 38 43 3 o 11.4% .8.9%
1M Siy b 3855 %k MR TG 35 25 5% o it il b B v LA A
VA IBE TR E 75 (0. 20 g kg ') Y Cey b HE A= ) & W) 25
T, e E AR %) il Ah B X /N 3 AR ) B O R
Mo I e A A2 T 6T B /0N S A ) sk
RPN R E (R 2) . 5B Ak 5 A T,
Si,Ce, \Si,Ce, Zb BT /NS4 W) 5 TC b 2 A5 4k
2.2 [EHERE . HHIE BT/ B3 &R RN

HH 22 2 AT, o i ek e W 2 R G N 1 3
iR 2R C ATV TR Y o, LRV R R B AR = 1
AEF(Siy ) RO T B MR 31.0% o it il b 2R
(Ce, .Ce, . Cey) A FR C RS REA B EMR M,
SR B 25 R W A A S T I Y
AhERAEAE R C R & i 5 0 A LA PR, (B
5 Ce, Ab3AH b TG W 3 PR3 . Si, Ce, 203 5 Si, Ab
L2 (R4 2 C Ry f 0 M 22 5, Siy Ce, A0
PR R C A& AN Sip kb3 g 2 4 . e Ak Ak
FRrp Siy Siy AT R BE Y S 5 X RO L A
PESEAN, 3808 2 51 K 32. 0% (24. 0% W53 it 5ili %5 1
AR 3RS 1S AT U PR RS 0 B Y 0 3 AR Ak, Wi
fik 4l 52 6 W e (9 A B ( Si, Ce, (Siy Ce, ) AT PEME 19 &
PR, A R 53 5 R 20. 8% (16, 0%

W it A I B 0 5 AR AT /0N 1 S v I R R 1Y
i, EURE I o e PR R A R R A A R ARG (3R
2),3 /it fk b 3 (Siy L Si, (Siy ) R R AR 1 i R IR
A3k 31.9% (46.0% 57. 8% ., I T W it 4 1 R
W fiE PR AR RS R +h 1 & i BRI 21.2% ~
61.3% ., Si,Ce, Jb 35V fiff iR £ (%) 7 & 3% = T 50 it
fik (Si, ) a4l (Ce, ) Zb 3, Si, Ce, &b 3 A4 8 £ (19 &
5 Si, Ce b TB EHEZR
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Table 2  Effects of spraying silicon sol and cerium sol on biomass, quality, POD activity and SOD activity of Cabbage
e Y 4irER C o LR P R i POD 7 SOD i
Biomass Vitamin C Soluble sugar Nitrite content POD activity SOD activity
Treatment
(kgm_z) (:f)ntent(gkg_l) (:nnlent(gkg_l) (mgkg_l) (A470min_lg_l) (Ug_])
Tk CK 1.87 £0. 04Bb 0.38 +0.03Cd 0.13 £0.01Ch 0.82 +0.11Aa 0.37 £0.02Cc 13.3 +£0.5Cec
Si Si; 2.08 £0.11A 0.48 £0.02B 0.17 £0. 00A 0.56 +0.04B 0.42 £0.02B 17.1 £0.5B
Si, 2.03 £0.09A 0.52 +0.02A 0.12 +0.01C 0.44 £0.05C 0.41 +0.02B 19.2 +1.3AB
Siy 1.91 £0.23AB 0.50 +0. 00AB 0.16 +0.01AB 0.34 £0.03D 0.48 +0.02A 17.0 +0. 5B
4ifi Ce, 1.96 £0.20b 0.46 £0.01c 0.12 £0.02b 0.38 0. 06¢c 0.42 +0. 02ab 17.6 £1.6b
Ce Ce, 2.02 +0. 12ab 0.52 +0.01a 0.13 £0.01ab 0.64 +0. 04b 0.41 £0.03ab 20.4 +0.9a
Ce, 2.04 +0.09a 0.48 +0.01b 0.12 +0. 03ab 0.32 +0.01c¢ 0.45 +0.02a 18.9 +1. 6ab
RE Sl Si, Ce, 1.85 +0. 12Bb 0.48 +0.01Bb 0.15+£0.01ABa 0.58 +0. 08Bb 0.46 +0.04ABa 19.3 +1.5ABab
Si and Ce Si; Ce, 1.90 £0. 10Bb 0.41 £0.04Cd 0.15 £0.01Ba 0.38 +0.01Dc¢ 0.44 +0.01Bab 21.0 +£1.5Aa

TE B = S fE £ AR 22 (n=3) o A2 ARG 500 38 Ak b BEBCHE 535 P 22 53 (p < 0. 05 ) 5[] — 4% vl e 4 b BB J5 HTAS

FRE P RR 525 (p <0.05) 6

F ] Notes: Data are means +SE (n = 3). Different lowercase letters in the same column denote significant

differences between silicon treatments at p <0. 05 ; Different capital letters in the same column denote significant differences between cerium treatments at

p <0.05. The same below

M AE 5 A B Xt Cd Pb BB T/hAFERP
fizg POD ,SOD & £ i 5 g
% 2 AT, Mot it A VS R W 3 AR R AR
fit} (POD) [ 3% ¥, H#k 5 I e B8 45 v i ( Si, | Siy 4b
L) POD 3 P4 FF 5 e 2%, 20k 35.3% 31.2% ., 3
A I il i V5 JC Ak B34 B B 3 4R 5 POD B 3E Pk, HL =
HZ A A 3 2 5, Ce, /b BR X POD 3 o 2 7t
R R B K, Cey b B B/ o Wil Ak 4 22 45 3 S 1Y) S,
Ce, Ab 3 POD % VA b 2 PR3 =, 1M Siy Ce, b Y
XTHETC I 2 A . 5 Si, Si, &b B AH Lk, Si, Ce, | Si,
Ce, 4b 3 POD 1E M A FTFEAR . Ce, AL B POD 35 PEAIK
T Si,Ce Ab P, & F SiyCe, b HE

WS it ik v R RE W 4R R B A 1L W) B Ak il
(SOD) My & M (3% 2) , $& 7 I B Y5 [l Oy 27. 9% ~
44.7% ,Si, \Si, . Si; kb B Z [i] SOD Jf 4 UG b 35 1 2=
5o 50T RERE LU, Wit i 775 1 b 38 SOD (4 1R MR A
R, o Ce, 4b PR TR OR B B OKL, AR
54.1% il 73 ANB A4l Ab B8 2 0] G g E ME 22 % . Si,
Ce, 4b 3155 BRI £k (S, ) 5l ( Ce, ) 40 BRZ [H] SOD
TG R TG B 2 1 22 5, Si, Ce Kb 38 SOD 3% M 55 F Siy kb
AN Ce, AbHE
2.4 BimEHBARMSNAEF CIPb HHH

=]

HH 2 3 W], WA L I e 2 BRI/ 3
Mo AR A Cd By B K R Y it Ak
FE U R 0. 50 g kg ™' (Si, ) HiF, /N ISR 1 358 A0 AR

2.3

i Cd B R BB T T B A T 4
T A B A A B (S, \Siy ) o T il A I kB /N
FISE L3 Cd Y o ke 0 I K, 4 i 9 I
WePE N 0.20 g kg I, Cd (9 5 AR T 46.0% .
W G 4 5 I Ak B/ P SR M b R Cd 9 BB E
055 (IR T B il A e IR I I X /0N 1
SEHs B Cd R R R BRI AR
e, B T 2pl bt R (4

W it i 95 S vk BB 7 T 0.50 g kg ™" AR i 4 A
/INFISERR R Cd , 4 W5 RE VA R vk 1,00 g kg !
/N SRR A Cd Ay BB I S . I i v
e b B 4 A B A AR 36 Th Cd A i, I 43 )
26.0% \24.6% .22.3% , i W] il E A7 036/ 1 SR
AW Cd B . W5 5 4 9 B U AR g ik Cd A
S M A A A0 P AL B G R O ) T
SRR Sy WA W A L A R B A /N
FISEM R Cd K 1) by b 356 0 32 5, 1) B 68 G ek
SV /N 1 3 M BB Cd B o R S o
i ik (A ) AR

4 BRI W WG Ak VA JE RE A /D 1 3 b
LR AR AR R Ph B R R R W R VA R AL
e IR Y Si, S, b B AE B SE RIS b 3
Ph ) 3 1 B BB, Ce, Ce, A FI/IN 1 38 138 Pb
BN R E YR E REAR, M Ce, 20 20| JC 2 3
AR o RE VI A IR 1) AT R i W I MR/ 1 3R
Hi b P A F i B B BUR Si, Ce, 4 EAN Si, Ce, ib
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iy b E Ph o AR R IR0 E 2> B 56.7% |
52.5% , BB AR IEEZ N 57.8.50. 4% . TEFE AR
Ho E3 Pb iy 2B B Si, Ce, (Si, Ce, ) AbBRAR T 8
Mt Ak (Siy ) (i 5l ( Ce, ) ARBE

Wi ke ¥ G A J3E 8 13 /0N 1SRRG Ph Y R
SRR (R 4), YRR IR E R 1.00 g kg™
(Siy) IF, AR Ph i & 8 X R AR, Ce, (Ce b
HHESREA /N S MU P I e A% HEAE AR AR A SRR

*®3

i, Horh Ce b BRUSCHR B4 Wi ik s 52 4 9 IR X
T AR Wi Ph A I 5 AR, Si, Ce AT Si, Ce, b BEAR
TP By SR AR T 51.2% 67.3% , BRURFEALT
51.4% 67.2% o Wit 52 & 5 X AR W Wi Ph f) 41 i
VP55 B0 W e A 9 O ) T R R 22 R
bR WAL B RE I AR W Ph I BELAS Ph ) b L
Tiiz i, B I Ph 7R AR AR 0 b AR 9 AR (H
] s 58 it A P 2805R I AR

WEHERE XN B3 Cd 557 B 0T

Table 3 Effects of spraying silicon sol and cerium sol on distribution of Cd in Cabbage

Hb |3 Shoot

R EE Root

Tre%lfem 4t Content Z A Accumulation &t Content I Accumulation
(pgks™") (pgm™?) (pgks™") (pgm™?)
i3 CK 14.09 £0.09Aa 23.29 £0.60Aa 20.61 £1.32Aa 4.54 £0.40A
Si Siy 10.71 £1. 56B 19.45 £1.90B 19.34 £0.59AB 4.53 +1.03A
Si, 8.59 £0.56C 15.17 £0.25C 17.35 £1.05B 4.41 £0.94A
Si, 10.57 +0.52B 18.23 £1.38B 15.31 £2.04BC 2.45 +£0.49B
4ifi Ce, 10. 58 +2.85b 17.92 £3.53b 15.25 +2.06be 2.56 +0.29ab
Ce Ce, 9.86 +0. 88hb 17.57 £1.98b 15.54 +1.42be 3.51 £0.37ab
Ce, 7.61 +1.34c 13.90 +3. 13bc 16.01 +2.42b 3.90 £0. 58a
ik il Si, Ce, 7.12 +1. 16Ce 11.67 1.30De 14.27 1. 74Ce 2.61 +0.47Bb
Si and Ce Si; Ce, 8.36 £0. 98Che 14.15 £2.39CDbe 15.51 £0.90Bb 3.50 £0. 66 ABab
F4 BERE.GBEERI/NAZES P SHZM
Table 4 Effects of spraying silicon sol and cerium sol on distribution of Pb in Cabbage
i F % Shoot H3B Root
pis:]
Treatment %t Content ZHE Accumulation £ Content B Accumulation
(pgkg™") (pgm™?) (pgks™") (pgm™?)
ik CK 5.99 £0.22Aa 9.90 £0.42Aa 280. 8 +34. 8Aa 62.22 £9.41A
Si Si, 3.98 +0.63B 7.28 £0.99B 257.8 £31. 6A 59.94 £15.23A
Si, 3.75+0.23B 6.64 £0.24B 164.8 £15.7B 39.84 +3.62B
Si, 5.18 £1.22AB 8.60 £1.48AB 86.53 +11.80C 13.42 +£1.20D
fili Ce, 4.98 +0. 84ab 8.58 £0.72ab 114.8 +16. 6¢d 19.14 £1. 51¢
Ce Ce, 3.69 +0.38b 6.52 +0.48b 220.2 +25.2ab 50.41 £9. 16ab
Ce, 4.26 £0.42b 7.60 +0.49b 177.0 £27.0b 45.07 £11.21b
ik 4l Si, Ce, 2.60 0. 72Bb 4.18 0. 88Cec 136.6 £0. 8Bc 24.61 £2.21Cc
Siand Ce i Ce, 2.84 0. 74Bb 4.91 £1.46Cc 92.14 +19. 64Cd 21.31 £7.30Ce
R, B0 R R B A O BRZR PR I 2 R A
3 9 ® T BRI G £ ROR & BE Z A B R, A

3.1 MEEE.SMMNERENER AR

Besr A g Sk B, ik E AR ) o R i

W98 % B, e JE R 0. 25 g kg ™' 0. 50 g kg ' REIA
TR 0.20 g kg ™ A I/ 1 3% A9 2 W 4k 8 25
T Wt ek il 52 A 5 I (S, Ce, Siy Cey ) IR R 1 /N
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IS o Y W Rk Y v 1,00 g kg I,
NS R AR C OB T R A R R, T
T 1R R 1 ik S S AIC T 6 TR Gt i e Ak R ( 32
2) o W A A RN 3 A A B C O R
SN, A R B i AR, TTRE A5 A b A A
12 S0 AR 0 A R O 26 R i B R s e
3.2 MEEE.GNDNEAERPEEENZMm

VFZ BT IE 52 R 4 U8 W aa S BORL Y 1A A 1 T
P S BR 7 A RI BA A R AR P o E R
U, T A0 A P 0 48 Ak 4 45 4 i SOD |, POD A 35 [
PR 4 R W0 T 77 A 5 22 1 4 1 R, BT 2% A
4 R AR L ACHIESE A B, W k1 I
B WL &5/ [ SE AR Y SOD  POD I 4, HL G i 4k
5 RV R AR O . RE VA VR JE h 0.50 g kg
H SOD [ POD {7 M fi s , S 05 BB i 1. 45 4% 1. 35 %,
6 T 50 5 T 1% e B i 6 SOD | POD 3 1 3 F& A, ix
SRR A B A R — B, B E W BEg
KB, HlAE W B 5 22 1 SOD  POD 3 1, 18 i 5t
WK R RE 1. AHIE ST 2 W, G Al U el R
2 F SOD (POD % #, 24 4 v e ik i 4 0. 10 g kg™
i, A5 6 B8 AR [, SOD ., POD 3 ¥ 4 B4R & T
54.1% \35. 1% , fili ¥ Jge e 8 725 F sl I T 9% vk 2
HARCR 2 B AR . RE S 5 A A RGN 1 3% SOD
POD Ik B 18 3 5 T % B8 {H 5 50 it ik Siy ) i
B (Ce, ) b0 JG 3 35 4 5, 6 WAk i ) ) 68 FH ML 2
IR
3.3 HAKE. SN INEXE.LEEREREN

A

AT M R il LA IR =K W8 bt ) - i, 7F
JIN S A KR (55— R BTG I ), A 70V 9 e i )
TR T 7E AR KPS G R R S5 M T N ) 9
JEEH A2 BT AE I Fr b R T M 0 9 I e AR A
FLRE il B30 A 1 S R R AR AW R
W, WG Ak A T B /N 1 3 M b 9 R A o A
Tt BB R S IR, WG AR VA R R
0.50 g kg "W, M b FRAR B A R K BA BT AR
R e T BT B i VA vk B T T R A
FEVHEHE )% 9 1.00 g kg™ A9 4b B (Siy) f %, Liu
EURT S R B, KRS A I T R B ik OB R FIAR R
BABR T KRG AR 2 4T BE X Cd i W Y R S RE T, A
M LE T Cd MR B A M b A HORF L T 5 38  fiES
B2 32 B R B0 2 46 2 R P9 i 2 400 B v 1 e 45 4
FAR 45 43 T 0B Sk, 2 T 4 11 4 e e L Bt g
ARG VR % BURE RE 42 =5 14 57 6 T L B A 1 ol ik

20 i R ) A DR IR ) S B, AT A A Cd P
AR A0

T4 B A B T B R AR 4 T 2R
M RAR R PR B A R S B AR Cd 2B /R R
FUAEL, 158 B AN 03B 410 4 /) 22 AR 2R W W ), o fiE FHL
fer 0 1) 25 0 b iz e o S F 9 U A B T il I 194
/N SR M T RUAR S o L M R R R
REAR , Cey Ab BRI 5 30 b V0 4 75 B S R Je IR,
Ce, Ab BN S M B R &5 4 S AR B MG, /D 13
AR R e SR AR 0 i A1 ) S i il TG
JEH70.05 g kg (AL FE(Ce,) o HiiiE 1T 42 m 4T A AL
RGO PE K A SR IE R TE &R Cd,
Ph iy 38 7% A B R A i A R IR O AR 1R R
JEE DT G LA 52 2 4 L BELAS: Cd Pb E A4,
REAR/N S s B AR AR A8 Cd P & o W it ik il
SR /NS B i M R BT
Xt LG B 5 A I 0K e R 7 3 T B i i i it
Bili o phy IR G il ME AE A RN 1SR PR L
i SR B IR R B R A ol K ) b b
Fi8 a2 i, W it ek 52 5 T I A — S PR L AR Y 0 X
b Al SR

4 Z ®

FESRET A 05 Y 1Y S I, W A LA I 2
REfe /N SR ARG S AR Wy R R i A A R
CRIi P pE & &, BRI A PR 3 & 1. fik 4l I
JBE X 14 9 P AR A R G AR 9 i SOD (POD JiF P RUCR 12
2, HRE Bl [ B it A R AR AR A
PE, N A BOERE BB E T AN KE B
B R A4 R /N A SRR RE E . WM AE LB R
REAM /N SRR ZR % Cd (Ph W ig K o] by | #4542
BEMRMAR R M E3 T Cd.Ph &8N 2HE K
R HG 3 £ W B N AR XU

FEAHIE 58 3 A i ik Ak BRRT 3 A il i Ak B
0.50 g kg 'SiO, kb FEF1 0. 20 g kg ' CeO, kb F 77 14
FE TR R GE A T A BN SR E R AR
A 5 Wi Ak s A2 Y RE ERCOR E G 7 B T TR 22
fif A B X /NH S LA BEACR B o
Jiti Ak it il A b TG Y R

& % x #f

[1] sk, AEXL. MTHRE SR LIRS E SRR
TEM. TG 4l A W B2, 2001 (9) :201—205. Zhang C L,



1 48]

R g 06 A5 I e A 5 B 2 e A S X /0N SRR T I AT

179

[3]

(6]

[11]

Bai H Y. Valuing soil and vegetable polluted by heavy mental in
suburb of Nanning (In Chinese). Journal of Guangxi Agricultural
and Biological Science, 2001(9) . 201—205

HOZE, XUBSHE. TN S A A R 135 Y RRAE. T 4R,
1995,26(3) :102—104. Dai J, Liu T H. Characteristics of the
ecological environment pollution of vegetable plot in Guangzhou
(In Chinese). Chinese Journal of Soil Science, 1995, 26 (3):
102—104

TAERE, B, 2. WRTRXEX P ESRIS RIS
PEAf. A B $7,2000,19(2) :96—98. Ma W X, Duan
M, Li L. Assessment of pollution of heavy metals on vegetables
from outskirts of Xi’an (In Chinese). A gro-environmental Pro-
tection, 2000, 19 (2): 96—98

SREIE, % R, AR, AF. REXTAR Cd Y5 Jeak P T K e 4 i
AR R Y Cd B2 . RO BRI B A %4 iR, 2007,26 (2)
494—499. Zhang L N, Zong L G, Ren C, et al. Effects of Si on
rice seedling growth and uptake of Cd in the low level of Cd pol-
lution ( In Chinese ).
2007, 26(2) : 494—499

RN, BRER L, AR, S RE XN 3Rk BBV i
BESREEOEWE. KERR%IR, 2008, 22(2) :66—69.
LiSY, LinCL, XuJG, et al

Journal of Agro-Environment Science,

Silicon induced effects of
chrome uptake and cumulate as well as transplanted by Brassica
Chinensis (In Chinese). Journal of Soil and Water Conservation ,
2008, 22(2) : 66—69

Liu C P, Li F B, Luo C L, et al. Foliar application of two silica
sols reduced cadmium accumulation in rice grains. Journal of
Hazardous Materials, 2009, 161(2/3): 1 466—1 472

Wt , SR, TG, A5, for e AN IR IS R T OK IR
W . T E AR, 2005, 38(1) :116—121. Yang
C G, Dou H, Liang Y C, et al. Influence of silicon on cadmium
availability and cadmium uptake by maize in cadmium-contamina-
ted soil ( In Chinese ).
38(1): 116—121
WAk, MR, FEEOME. B Lo AU A T KRR E L
BRI, VIR R 224 A AABL# R, 2008, 30(3) :70—74.
X u Q M, Chen H, Cheng J S. The mechanism of alleviation of

Scientia Agricultural Sinica, 2005,

Ce against Pb stress of maize seedings (In Chinese). Journal of
Southwest University : Natural Science Edition, 2008, 30 (3):
70—74

Savant N K, Snyder G H, Datnoff L E. Silicon management and
sustainable rice production. Advances in Agronomy, 1997, 58
151—199

B, 2R, WO, . b A W S R ) BT 5 gt
JE& . AR FREE Rl 2222 4, 2007, 26 (35 F]) :351—356. Huang S
F,LiZY, HuFF, etal. Research progress on hiological activi-
ty of rare Earth element cerium (In Chinese). Journal of Agro-
Environment Science, 2007, 26 (Suppl. ) : 351—356

AR, KB, ZEOE N, SF . T 4 Ak 52 A VA R A
A AR RN R I A AR R4, 2010, 19(5) ;1 108—
1 113. LiHM, Liu CP, Li F B, et al. Foliar application of ce-
ria-silica sol reduced arsenic accumulation in lettuce (In Chi-

nese). Ecology and Environmental Sciences, 2010, 19 (5):

[12]

[13]

[14]

[15]

[18]

[19]

[20]

[21]

[22]

[23]

1 108—1 113

JRBBRRBEARWER. A FEARS M (SUFE i 5
FrifE. 1999. Administration of Quality and Technology Supervi-
sion of Guangdong Province. Producing environmental standards
of the pollution-free agricultural production ( raw magenta) (In
Chinese). 1999

PR AR A P D 2. £ TLAR A R T vk AL R
(—) (GB/T 5009. 33—2003 ). At 5. o [& Fp i th jie 4,
2004. Standardization Administration of the People’s Republic of
China. General principles for the methods of food hygienic analy-
sis physical and chemical section ( first) ( GB/T 5009. 33—
2003) (In Chinese). Beijing: Standards Press of China, 2004
5 RS, LHERAL S BT T b AT ARl R AL, 1988 :615—
623. Lao J C. Handbook for soil agricultural chemical analysis
(In Chinese). Beijing: Agriculture Press, 1988 615—623
Cakmak I, Strboe D, Marschner H. Activities of hydrogen perox-
ide scavenging enzymes in germinating wheat seeds. Journal of
Experimental Botany, 1993, 44 . 127—132

Ginannopolities C N, Ries S K. Superoxide dismutase occurrence
in higher plants. Plants Physiology, 1977, 59:309—314
HEIY, 0. B DA R ET ). e E
FRfE MR AL, 1998 :101—104. Yang H F, Li M Y. Food hy-
giene physical testing and standards manual (In Chinese). Bei-
jing: Standards Press of China, 1998 101—104

Gesrdl, BN, RER,E. BN ISR A G5 4 R A FLY
RO K4 2 B 5 TR, 1986 (3) :20—24. Rao L H, Tan L X,
Zhu Y X, et al. The effect of silicon on the morphological struc-
ture and physiology of hybrid rice (In Chinese). Plant Physiology
Communications, 1986(3) : 20—24

Bk, s, D1y, 4. B RICRAEY R KB, (F
Pk, 2011 (1) :5—9. Xie Y R, Yang P P, Ma Q, et al.
Effects of rare earth elements on growth of crops (In Chinese).
Crops, 2011(1): 5—9

WAL, INVERHT, WA BRMNE TN E M AP T A
LR L. Rl 2, 1998, 18(5) :495—499. Luo L
X, Sun T H, Jin Y H. Accumulation of superoxide radical in
wheat leaves under cdmium stress ( In Chinese). Acta Scientiae
Circumstantiae, 1998, 18(5) : 495—499

PEY, RIEHE, THRE, S B o0 3 498 % 5 0 22
FHEMB M. T HES I, 2006, 43(5):808— 813. Luo Y
M, Bao S L, Ding B Z, et al. Moderating effect of cerium on
cadmium toxication of trap bispinosa leaves (In Chinese). Acta
pedologica sinica, 2006, 43(5) :808—813

HUBE, EB, SRR B Rk KRS PR AL A BT
Al B RL 4R, 2006, 25(5) ;1 112—1 116. Shi X H,
Wang H, Zhang F' S. Research on the mechanism of silica impro-
ving the resistance of rice seedlings to Cd (In Chinese). Journal
of Agro-Environment Science, 2006, 25(5): 1 112—1 116
BT, BRIREE, W, 5. B L oo R N 4 A
BB RO R R OR A A B AR RR A AR, 2001, 37 (6) -
671—677. Hu X, Chen Y J, Wang X R, et al. The protective
effects of cerium on the damage to wheat ( Triticum aestvum L. )

seedlings caused by cadmium (In Chinese). Journal of Nanjing



180 + 1% 2 154 50 &

University :Natural Sciences Editor, 2001, 37(6) : 671—677 on seed germination and seeding of eggplant under chilling stress
[24] #RFkBx, XUFT, ¥, . 4 ICIE PG 7 F 7 % 25 & (In Chinese ). Acta Horticulture Sonica, 2005, 32 (4):
S KRG REN. T8 22 ), 2005, 32(4): 710—712. 710712

Qian Q Q, Liu L, Yang J, et al. Physiological effects of cerium

EFFECTS OF SPRAYING SILICON AND CERIUM SOLS ON
RELIEVING TOXICITY OF Pb AND Cd IN THE CABBAGE

Cui Xiaofeng'®  Li Shuyi'" Ding Xiaodong' Liao Xinrong' Xue Shilong'® Wang Rongping' Wang Dehan’
1 Guangdong Institute of Eco-environment and Soil Sciences, Guangzhou 510650, China
gaong &
(2 College of Natural Resources and Environment, South China Agriculiural University, Guangzhou 510642, China)

Abstract A field experiment of foliar application of silicon sol, cerium sol and silicon-cerium composite sol of dif-
ferent concentrations on cabbage in field mildly contaminated with cadmium and lead, was conducted to study effects of the
application on yield, quality, antioxidant enzymes (SOD, POD) activities and Cd/Pb absorption, and hence to determine
optimum concentration of the silicon sols and cerium sols to be sprayed for relieving toxicity of Cd and Pb. Results show
that spraying both silicon and cerium sols could promote growth of cabbage, increase contents of vitamin C and soluble
sugar; reduce nitrite content, enhance activities of SOD and POD, the antioxidant enzymes, and decrease contents and
accumulation of Cd and Pb in root and shoot. In conclusion, among the treatments of silicon sols and cerium sols different
in concentration, the one of 0. 50 g kg ™' (Si0,) silicon sols and/or 0. 20 g kg ™' (CeO,) cerium sols was the most signifi-
cant in effect, but no significant difference was observed between the treatment of spraying one single sol and the treatment
of spraying both sols in combination.

Key words Cabbage; Silicon, cerium sol; Heavy metal; Sorption; Antioxidant enzyme activities; Quality
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