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Effect of Hydrogen Peroxide Induced Fenton Reaction on Biomass of Rice in Soil Contaminated by Cd and As
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Abstract: A pot experiment using a rhizo—bag system filled with soil and sand was conducted to investigate if rice growth was influenced by
Fenton Reaction induced by hydrogen peroxide at micro molar level from simulated rain water in arsenic and/or cadmium contaminated pad—
dy soil under all-time flooding and partial flooding. Results show that the Fenton Reaction significantly improved the dry weight and fresh
weight of rice at tillering stage in the treatment with 30 mg As kg™ soil, and at maturing stage in the treatment with both 30 mg As kg™ soil
and 0.3 mg Cd kg™ soil. Fenton Reaction also improved the weight of rice grain in treatments with 0.3 mg Cd *kg™ soil and 3 mg Cd *kg™
soil. These findings prove that Fenton Reaction could reduce the negative impacts of arsenic and cadmium contamination on rice growth and
increase rice biomass and yield.

Keywords: Fenton Reaction; arsenic; cadmium; continuous flood; interval flood

A A HH 45 JoR 75 e B A R XUBSL 2 2 AR S SR L G R BRSO B R R R YA

(14 PR 21, BRI (] O Tt (A R A AT VB
HITCER  WFFEIERIVFZ 32 8005 G 5 b b [R) A
TER RIS S5 E 4 R A S G 1o e, S EUR K 4
LA NI A NS 1=

s HH:2015-01-26

EEWB : B R SIEREIF 9 &R0 (973) 3 H (2011CB100400) 5
[ K i BRI FE 2 B (863) 101 H (2013AA102402) 5 [
FHRFLFE LA TH (41271469) ;) R A BRI H
(2012A020100003)

BN B (1989—) , & Wi 0F5E Lk , WFRFREE A 520 5% o
E-mail :1120087269@126.com

*BIEEE . Z21EFF  E-mail: lihuashou@scau.edu.cn

RPN A ST B, AN 2 R BRI BN g 2 A A ek
BEGRAFIESHEMEMRESRISRN KA
At . Fenton SN 248 H,0, 7 Fe> ffEILAER T~
A5 AL RE I TG VAR B R R AR RO, IR
Fenton J ) A ELEEFA1:4E H T Z2 A WLACHLTS
Py, ZRN T FeFl H0, 255 7 A s 4 8 h
S TR 2 e B AR R p S A, O 2y
FREIET Fe B I LAY S EAL R IR 1A S T A A %)
AsCV ) FRIIRZ T B 45 Aol LAt <55 Jiss 25 1 By b ) A o
TUVE S5/ FI 181, R AR [ W Hh A7 78 TURE IR K 32 1Y)
H,0,, Hk B 24 5~200 pumol - L™ 2 [A]0) i ZK AE AR B



1234

Vel S=pRi-SoSbicly 55 34 25 7 H

AR SRR P BT BT BB R, BT R B H,0,
R LR 1 FRARA AT BE S S LA R ERTE A FeAsO,
DLVE , DT AR £ PR T P R AL sl -1, 238 ok 2
B AT RER M X A7, IR AT S Uk A

st
1 #MREFE

1.1 iRER

K FH 35— Ay DERPAR A4S 031 W SR K AR [ T
1 H,0, /T8 Fenton [ X 7K Fef 60 15 YL A 520
TR Ty A2 EAHET KR Al R OG 122, B AR
4 MR B KRR R, BT il = O, SR H ]
ML, B — S 1.2 g kg™ HANE, 22 HEIH
S, BFEMA S g IRE . LIRS A M
TR RO R ERFEAC AR I R AR LT85, FEA BRAL 1
w1 s,

1 Ml T RAEA MR

Table 1 Physical and chemical properties of experimental soil

Wi H Ttem & it/mg kg Wi H Ttem it /mg kg
g 866 A 2275
Ex 963 R 37.344 0
el 28 260 X 1.328 0

AL 15 060 EFEIGS 60.80
A 1143 Fe* 51.49
R 575 pH 6.22

1.2 Wit

S LI IR, SEIR BT B
PR Ek =V B 30,60 mg kg™, BR— TR AR B 5
WEEDN 0.3.3 mg kg™, USR5 5 15 Y AR Bl ik
FE 43 A 30 mg kg™ 5% 0.3 mg-kg™', Al 60 mg-
ke S 3 mg-kg s THYERRTIIA L3R AL—
A o B R EAGE SRS T 1Y SO, K Fi A%
FER WA oK o ab 3, AP s 2 (IF, K 2 1R B
IKZE 2 em, 2 HARTE TR HANK ZIKE 2 om) FHE
IKAEFRCCF, 2 B WOREF 2 em B97K)Z )0 JC Fenton
S % BEZH A I AR [FHARBUR & 1,0, Fl Fe2* 1Y)
Af K A HZE DAL R AR A T GUBE R MR B 2
100 pmol *L™" H,0, 5 100 wmol * L™ Fe*#4 ## Fenton
SV o LA I BT Af e A R 38 58 A W R K 43 25 A A R
AR B8 T, B R K TR HL,0, A Fenton [
O 2 A N KRR 0 A 7 A S ) S g Ak 28 M4k
B, AR PR 3 AN, 2000 T KA 3 BE AT A

HURE
1.3 #iES

K HH SPSS17.0 Gt 73 A A A ol S5 ey 5 s i 4 7 2
SR EMRL, R SigmaPlot12.0 #1754 24 Al
22l

2 HERE5EHSH
2.1 Fenton RN /KEARE KB EWMEN

A0

YA Y R HEE R T ARG A E Y
[k SRR, BE R AR TS Y ) S A T I
LR N, ST B 7 i SR SRR S
) —A SR, WJE E R ES L

TEIKFE 43 BE X T80V B2 R 30 mg - kg™ AV 44
AN FR AT Fenton Sz W AbFRJE , K A b b3
3 FUHE T F8 43 ) T RN AR I R T A R K A 4%
R AR Fenton W FALER, Forpids K 2544 F
IR EEE R E] T (11.23+0.45)g(FE 1A), 2L T K
20 T A W FE AL BRAG (6.2920.11 ) g TS 7K X HE A1y
(5.67+0.70)g (&l 2A), 1fij 1 #8145 W55 (113
0.15)g(E 1D), = THE K S5 T Rl B2 AL #R (0.76+
0.25)g FTHE AKX BRI (1.01£0.34 ) g( [l 2D ) - Fenton
S ISEX I AL B K FEA [ S A 4 5 DL & 3.,

TEKFE Y], Fenton SN X & At . A
AT YA PR A48 FoKARAE R AR EE B 7F
AR EE 30 mg-kg™ FIFAWREE 0.3 mg kg K G
VSYLALEETR , A Fenton S AN PRI /K Fg b 345
I 43 1) F RN 6 E A S v AR DK A S
TARIA Fenton I FUALER, FLrpds K S544F -
T ERE T (21.10+3.30)g( Bl 4C) , i = T K 4%
1R Tl e B AR PR AY (12.39+0.43 ) g FTE K X BE A9
(18.16+1.75)g ([l 2C), 1 b &8 19 T 5 ] 1K (9.62+
1.38)g(El 4D), 5 THE /K ST [k B Ab 31 (5. 18+
0.26)g AKX B (7.23+1.0)g (] 2D) o T TIEAE
BAM T E T E N (17582111 g(E 4C), & T
TR 2 T Rk B AL BRI (11.10+1.41)g A1
RN BRI (16.18+2.56 )g (&l 2C), T L &6 1) T
FIK(8.52+0.80)g(F 4D) , & T THBAS R 4414 F 1]
e FE AL PR (5.35+0.26 ) g Fll TP A8 8 %) BRI (5.75+
2.01)g(El 2D),
2.2 Fenton KN X3 7K #5 A 24 BRI B8 B 22010

P s AL, KA PREBE Fenton S W AO1E
T, AN 0.3 mg kg F1 3 mg kg™ MIZKFEAE



Hb [ i /g - plant™!

M 1T H /g plant™

Hb bR EE R /g plant™

Hi T H /g plant™

2015 &7 A B SC, 4 H,0, A0S0 Fenton SCRLXT GRS Y N /KRS A9 HE B 5E 1235
80r 30r a
(A) (B)
T
- 25r abc
60 =
< 20f bcl
20 =R %
40+ Bo1sr IE; S
=) = 1%
T 1ot = | K
“ =2|ng
20+ = — Dol
! b B 51 ab a E :’:
I_Ib ¢ f kgcdcd Flge [m%’c hebe =K
0 s = =7 :
gy 0 SN W
201 8r a
() (D)
18+ a I a
161 b b
&__1]__ ab = 6r a a
14 R % a X3
{ r ..
12+ be ’3 be 0 aFa :‘: L
1ok ||k B af SO
Y-
sk ; 4 = (::
:: B £4::
6r X = £q::
[ = 2 S
4r =7/ = ab 4 a o
2r - |-T-|ababab &ab b 2
- . 0 s /. q- -
’ s ] S [
[0 As30+CF O As30+IF B As60+CF As60+1F [ As30+F+CF [ As30+F+IF ] As60+F+CF As60+F+IF
F—5J1 Fenton 50, TF- TS 2CEE , CR- AR, R[A/NE PR AR BRR) 2257 .2 (P<0.05) . T[]
F-Fenton Reaction. IF-Alternate drying—wetting. CF=Flooding treatment. Different lowercase letters indicate significant difference at 5% level.
The same below
B 1 Fenton 5 REXtAnfh Ab 32 7K F8 A [B] FBAL 4 H = R 221
Figure 1 Effect of Fenton reaction on biomass of different parts of rice in soil treated with As
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Figure 2 Effect of Fenton reaction on biomass of different parts of rice in control soil
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Figure 4 Effect of Fenton reaction on biomass of different parts of rice in soil treated with Cd—As combination



2015 %7 B BV S, 5 H,0, AT Fenton SN X RERTS Y R KR AL 1 2t A B 1237
251
z ab a
& ==
W 200 g b
= c c
ED T cde de _-r_e ed
s 15 __;____flg___'__
=
;;E
10
i
;‘1:4
& 5-
ccy
EE3535:5EBEGESEEELERELERERE DS
s dd LT TarEa LT AL ET A
O SR8 FeFalogdeFeF o = = oo = =
m£m£50509100$m$m &= + =
< < s @ e g 5o S S = 3 T
i < £ < s 39
£ < < SHS
AEFE Treatments

5 Fenton REZXIINGR $RAMEKFEG A BRI

Figure 5 Effect of Fenton reaction on weight of rice grains in soil treated with As/Cd
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