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Abstract: A hydroponic experiment was carried out to explore the effects of Si/As ratios (0 : 1,100 : 1 and
200 : 1) on the uptake, efflux, translocation and accumulation of arsenic in rice seedlings that were grown in
nutrient solution containing 10 pmol/L arsenite or arsenate for 12, 24,48 h. The results showed that Si/As
of 200 : 1 reduced arsenite uptake rate compared to Si/As of 0 ¢ 1, accounting for 30.7% (P <C0.05), when
rice was exposed to nutrient solution with arsenite and silicon for 12 h. The uptake rates of arsenite of rice
gradually decreased and the effect of different Si/As ratios reduced with the prolongation of exposure time.
Furthermore, compared to Si/As of 0 ¢ 1, the ratios of Si/As at 100 : 1 and 200 : 1 inhibited the translocation of
arsenite from roots to shoot and the concentrations of As ([ll) were decreased by 51.2% and 56.9%,
respectively, when rice seedlings exposed to nutrient solution with arsenite for 48 h, at the same time, the
concentrations of As(Ill) in rice shoots were significantly lower than Si/As of 0 ¢ 1, accounting for 50.7%
and 67.2% , respectively. When rice seedlings were exposed to arsenate nutrient solution for 12 h, Si/As of
100 : 1 promoted the uptake rate of arsenate by rice, which was 82.3% higher than Si/As of 0 : 1. However, the
ratio of Si/As of 200 : 1 inhibited the uptake rates of arsenate, arsenite efflux by rice roots and translocation of As

(Il after 24 h for exposure to asenate, accounting for 28.0% , 41.9% and 39.9% , respectively. The translocation of
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As(Ill) from root to shoot with Si/As of 200 : 1 was 57.9% lower than that of Si/As of 100 ¢ 1 after 48 h of

exposure time, In addition, the concentrations of As(Il[) in rice shoots in the treatment of Si/As ratio at

100 : 1 and 200 ¢ 1 for 24 h or 48 h were significantly lower than the control, accounting for 53.6% and

75.0%, 25.0% and 52.8%. In addition, there was a significant positive correlation between the uptake of
As(V) and the efflux of AsCIll) in rice roots (+=0.921, P<C0.01), which was not affected by Si/As and
exposure time. In summary, when rice seedlings were exposed in nutrient solution with AsCIl[) or As(V) for

12~48 h, the ratio of Si/As at 200 : 1 significantly inhibited arsenic uptake, As(Ill) efflux and translocation

of As(Ill) from root to shoot in rice.
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As XF/KFEM A 3B As (D #e R Y 82 M0 2 AN [R] 4, 7K
FE LG AT K RE b 8. PR, B Si/ As
KRG AsCID #5328 Y5 HAG B X,

K 5 FRBFEAE AsCID BEFRR D AT Si/As
XK ARG AsCID ¥ 2 52, 12 h B, 5 S jife i X B8
FHH,Si/As 2 100 + 1 F1 200 = 1 4% FRAK KRS
AsCIID F AR R 1] 25 i 19 5% 32, 350 A il ek %k R )
R 1750670 14.7 % s 4R BE B[] 2 24 h B, Si/As Xf
MR AsCHD 1 5 32 B AT B 355 W) 5 24 2% 58 15F 1] Ry
48 h Bf,Si/As 2 100 = 1 1 200 = 1 4 & 25 AR K F6
o AsCIID 55 58 2 550, B8 AN it e 5 R 49 3 B fIG 51,2 %6
M156.9% , W Si/As S5XFRZ BB fFAE R EEZES
(P<C0.05), MeAb,[W— Si/As T, A [a] 2 &2 i 8] B
W AsCID 7 RECTCW B 21k,



AT 45 < Si/ Al T4 1 IR RS IR L A1 HE DI 5 i i BF T 375

R 3 A[E Si/As JAKFER 3 EEBEALE

SRR EME R RN

Eryys Rlik= Si/A Root—As(Ill)/ Root— As(V)/ Shoot— As(Ill)/ i A/
A A /h T Si/As (nmol *« g ' FW) (nmol *« g ' FW) (nmol « g ' FW) nmol
0:1 30.842.5b 2.440.7a 1.140.09a 81.5+6.9a
AsCll) 100 : 1 39.64-2.9a 2.741.7a 1.24-0.2a 103.8410.8a
19 200 ¢ 1 31.441.8b 2.740.4a 1.040.05a 108.7415.5a
0:1 10.21.4b 3.040.06a 0.3740.03a 36.6+1.7a
As(V) 100 ¢ 1 12.841.2a 3.0240.9a 0.340.05a 31.24+6.8a
200 ¢ 1 9.34-0.8ab 1.940.5a 0.440.07a 34.645.1a
0:1 51.5+5.9b 2.240.9a 2.140.4a 185.7411.8a
As() 100 : 1 85.3+4.1a 1.440.08a 2.340.1a 192.249.0a
21 200 ¢ 1 82.644.4a 1.940.1a 2.6+1.0a 237.2447.4a
0:1 34.240.9a 2.040.5a 2.840.2a 121.5422.0a
As(V) 100 = 1 24.441.4b 2.440.4a 1.340.07b 54.941.9b
200 ¢ 1 14.6£2.7¢ 1.54-0.8a 0.740.02¢ 48.6+6.5b
0:1 105.5412.3a — 6.740.2a 265.64-43.0a
AsCllD 100 : 1 105.7412.5a — 3.340.2b 289.5449.3a
200 ¢ 1 88.6436.1a — 2.4+0.7b 213.4450.7a
48
0:1 70.64-4.9a — 3.60.4a 234.5421.0a
As(V) 100 : 1 38.746.5b — 2.740.2b 98.9413.1b
200 ¢ 1 61.4413.7ab — 1.74+0.2¢ 152.0434.1b
" FIRARKE s Shoot — As(V) KK H 5 835 B4 5 19 AS R 52 B 2 m R[] Si/ As 125 5 5 3 (P <<0.05)
0.10 B3 AT
5 008 T A 0.12 A
W& 0.10
s 0.06 | &®
13“‘; R A A Wt 0.08 5
004 A A A s A ﬁo.os - 2
7 AN A A
“HAd Aan 068 =05 160§
<
o - A} :
— N — N — ~ .. - . . .o e e .e
12h 24h 48h 8 8 ° 8 8 e 8 g
&t ﬁ — (o] — N — N
12h 24h 48h
5 As(I) &I Si/As 3k FE s As( 11 ) %15 i 8 0 & =
ST As(V)ALFE (B 6), 4b PR 12 h B}, Si/As X B 6 As(V)%IET Si/AsXfkFErh As(II ) HZEHI= M
AsCID #eiz BA W I 24 h L Si/As 9 2005 1 3 &k

i FRAOKAE X AsCID M FE2 L B IE R 39.9 % (P <<
0.05), Z=FEmIE] R 48 h i, /45 Si/As i 200 ¢ 1 4b
A KRS As CIID B 7% B & B0 A il fE X I8 B AR
34.4% H - FHZ R R EE (P>>0.05) 1 H I E L F
100 : 1 Si/As AP KFE AsCID 5% 58 250, B R
57.9%(P<C0.05), Xt F[H— Si/As &b #H .24 h N
XTI AsCID #4582 2% 12,48 h & 1.7,0.60 £%
(P<C0.05);48 h 100 : 1 Ay Si/As AL B AsCIDH ##%
REOH 12 h & 2.9 5,105 24 h AsClD B REL
M 22 F AR B (P =>0.05) ;s AN[E A BE N Si/As i
200 = 1 Ab ¥ AsCID) 7% # Z 2% 5 A 58 W 35 /K F
(P>>0.05) , Ut B Z2 Z& i A X Si/As 4 0 ¢ 1 F1 100 :
1AL PR AsCID 5688 RECH — 2 52,

ZE PRk, eie & AsUID E As(V) LB, TE 12~
48 h Wy ZEFE T R] N Si/As S 200 = 1 0] T A %) g
W AsCID B M HEFT As CID 76 7K F AR N 10 55 32, HL

(DXFF AsC(IDALFR AL FE 12 h B Si/As 2 200 ¢ 1
35 I K R As CTID #4 W i, [R) A dd =2 400 461
MR AsCHD 1) My F #8090 5% 32, B R 43 0 o 30.7 %6 il
14.7% ., X T As(V) &b B, 4b B 24 h B Si/As N
200 = L ZFH AsCV) RIS As D B9 S HE LA B2 AR v
As(ID 7] My 1 38 %% iz, B 8 43 590 R 28.0%%, 41.9 % FiI
39.9% JJEAN, Toit e AsCID ALBEIA & As(V) Ab ], 2 5%
] A 48 h Y Si/As S 100 = 1 A1 200 = 1 ¥ 5 & %
RK AEH -3 AsCID By He

(DTEEH As(V) 8 FRW 4 0l B #5 12,24,
48 h I KA HY As (V) IR WCH As (HID S HEZ T[] 52 4% 5
FHRYIEASCOC AR, ) HLBE & 5 8 B[R] A9 SE 1<, As (V) 1Y
W AsCIID &0 HE /9 A8 ¢ 1 B % U1 (P << 0.01,
7121 (0.762)<Tr 3, (0.775)<Tr 15, (0.971))

TR AsCD EE As(V) LB, 7E 12~48 h
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