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Effects of Foliar Silicon Conditioner on the Accumulation and
Speciation of Arsenic in Rice Seedlings
ZHANG Shijie' , FAN Limin', CHEN Miaomiao*, XUE Peiying', LIU Wenju'
(1.College of Resources and Environment Science » Agricultural University of
Hebei » Hebei Key Laboratory of Ecological of Farmland » Baoding » Hebei 0710003
2. Institute of Science and Technology s Agricultural University of Hebei» Baoding » Hebei 071001)

Abstract: Biological simulation of the hydroponic experiment was conducted to explore the effects of spraying
eight different foliar silicon solutions on total arsenic (As) accumulation and As speciation in rice seedling.
The results showed that the application of foliar silicon conditioner reduced As content in rice roots and
shoots. Moreover, As contents in roots and shoots of rice seedlings treated with Na, SiO; +rhamnolipid (Si6)
were the lowest, 10.04 mg/kg and 0.31 mg/kg. respectively, which were 25.35% and 33.10% lower than
those of the control (P <C0.05), respectively. As ([l ) was the predominant speciation of As in rice.
Compared to the control, foliar application of solution with Na, SiO; +rhamnolipid significantly reduced the
As (Il ) contents in roots and shoots by 27.74% and 21.50% (P <C0.05), respectively. Considering the
accumulation of As in rice roots and shoots and the transport of As from roots to shoots, the cluster analysis
of different silicon conditioner treatments showed that the treatment of spraying Na,SiO; +rhamnolipid was
a low accumulation group of As in rice. Therefore, the rhamnolipid as bio-surfactant combined with silicate
solution was the best silicon conditioner for inhibiting the uptake and accumulation of As in rice seedlings,
which would provide technical support for food security of rice in As-contaminated regions of China.

Keywords: foliar application of silicon; rice; silicon conditioner; arsenic speciation

VA —FE R CR T ARG R AR R TSR H 252 BGRB8 it e P ARk
BRI R B 0 S W) A A T AR R AR AL I RUEE AR RRIE A E R B B KRR W R fE T
WEE OB AL TREUEY) . KRR A TR RIDKREREREE Y . AR R, 4 et ik vl
W Z— T A B A B E A K B9 A A F KR S R AR X i g RAR, HL 2 b H ik T 4% £
FUHAbAT P BAT S5 0 e M SRR A BE T KRR SR AR R 1 A R A R T LK R S AR 3 T R

WFs B HE:2019-01-17

FETE :FXKARRFIEETH (41471398)

FE—EE R IEAR 91 ) B MR A, FENF AT 575 Y5 % WP 58 . E-mail: zhangsj1010@163.com
BAEESE X971 2, # ¥ WA B0, FENE L5 5 PR P58 . E-mail: liuwj@hebau.edu.cn



5 4

KA 28 45 < I TR W A ] L 0 0T A R b 3R R B HG A IR 25 1 52 ) 365

) As™ AsY AT DMAY A48 T ok, 34 i 4 5837 W b i
RV B B v T A ) A AT A A R
W i A X R P - A e i 2 A A5 1 R e R
Xof b S8 s 3 TR AR 174 e 1R R e D0 7K A A 2R R WS
e Z M S A S T s Bk Ao+ HE it
Tk 38 o, - 9 Y b A A 8 B A 155 0 I T bt e T
Al 2 T8 52 7K R W e R B R Y S — A RO 2R T
[T REN AR E SR ANy 97 7R = Il 8 (i N S
ff 72 KRB AR 2R R 250 A MR

B AN ST B R B o i A A - e Rk
(A AT LA 8 58 A 0 % A0 AL T 3 R 9 o 4 T T 3D 19
PUrk . B T it 2 K Rk B R VA T LA % M
KR 4V 0 R T T RO R A g ERRE K Rt
T St S 5 40 0K A T A 5 A T UG R B b o K R 1 B
T SCRRAR A AR ARG K b i BB B A, RIS P
A R AV Y TR 2 T 5K B e ) B S R R R
101 I Y S T L R S | P g R 2
HORI AN [) 2 1 355 2 7910 5 6 K e 0 A i v G 2 7
0,2 38 T 7K R T A 18 R AL s 2 17T 9 2 7K e X i g i g
5828 E R % 0 T R DA 4y i
i 1 A AR P T e R A S A 43 T X e 1
AR R W A — 52 EL 1) ) 0 R A 1 4 5 I UK
e i Wi i S BB AR 7 ST R A A O [ T R LAk
PETARARL -, 5 B V5 VRO A — 5 VIR BE 1Y) AT IR 2 S
FE A0 i e AE K R AR N 1 % S A T AR SR
C ) A ] ) A ] 3L 5] % 5 I T W s ek %9 38 7] %oF 7K A
B SRR A TR 285 (95 ), 5 O 2 4 B2 AR /K R
HR R R A R 3 I R R B L O 3R R i Ak
P AL B S 1 K AT AT A A AR
1 MRS 5%
1.1 R34

BERIKFE M “ Ltalica Carolina” s &— I £ H
LA At P AR o o ORR TR T 95 [ 9% P58 D
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REVR T i AN AE RS W . a3 S i ) BRI 9 B OAS [
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Si6 Na, Si0; +0.1% R 24 g 3 20
Si7 Na, SiO5 0.1 % W 3 20
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F P T i A 8 8L )6 A [ 25 i E K RS 1
SRR RZ e (L 6) ] 0, K R M 138 o i 32 B A
AW R As CllDD 7 32 O S iy 75.15% ~
94.02% , As(V) 7 $2 O B Y 5.98 % ~24.85%,
WA R E I, 45 AL E KRG b S AsCIID &
T E) 225 3 (P <C0.05) ., Si3. Sid Ab 2K A5 13
AsCID & &8 55 (0.20,0.21 mg/kg), B &= T CK.
Si2 i Si6~Si9 AbFH . 3X 5 Hb b F AR A 5
P, BB R Tween-80 A4k 1A WA 3E T 3
AT AsCID) AR R 1) ZE 0 1 e 32, 385 i 52 R XL
5 Si6~ Si8 4b FE 5 J& 7E Si2 Y 3 Al S i 3% IS
PEF B ZEHE I F1°E 75 90 & B Se. % 3 AN 4b P M -
AsCID 75 5 2 KT Si2, BEWEHE 78 0 3 R d Ik i re
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e 0 55y 346 i 7K A e i %) R L A 0 e R Y K P T RE (2) KRG A A IR AF 2 22 AsCIDD , - o g
TR SR iE A G HE ] Lsi1 Lsi2 Fl Lsi6 [R5 Jifi Na, SiO; +0.1 % B 2205 N5 7 W b 2 0 2D 7K A b I
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