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Effects of Boron Treatment on Arsemc Uptake and Efﬂux in Rice Seedlihgs

."
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(1. Bel]lng Re%ea‘r(’h & Development Center j()r Gra};s‘es __a-rid Environment, Bﬂ]mbr A(ademy og.Agn(ulture and Fore%try Sclence@
Beijing 100097 ; hma, 2. State Key Laboratery of Urban and Regional Ecology ,/ Research’ Center for Eco- Enviroriment S(lences
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Abstfact /The 1mpacts of beron (B) root apphcatlon and fohar spray on arsenic ( As) uptake, translocation, and efflux by/in rice
seedlings (Oryza Sativa 1) were investigated~in thiee hy'('{ropen'l( experiments. The addition of B to culture medium did not alter
conc entratlons of arsenite (As[ 1 ]), arsenate (As[ V |V, and total As, nor did it alter transfer coefficients or uptake efficiency of As
in rice sgeﬂlings under either As( Il ) or As( V') exposure. Foliar B supply increased shoot B concentrations 15. 8-fold, and decreased
root As concentrations and As uptake efficiency by 20.9% and 18.0% under As( V) treatment, and by 12. 6% and 13. 8% under
As(1Ill) treatment, respectively, yet did not significantly decrease shoot As concentrations (P >0.05). Interestingly, foliar B supply
reduced root B concentrations by up to 47. 1% under exposure to As( V) but not As(Ill), and corresponding root B concentrations
were 85.3% higher in As( V) treatment than in As( lll ) treatment on average (P <0.05). Both total As and As( V) concentrations
were positively related to B concentration in rice roots under As( V') treatment following foliar B supply (P <0.05). Rice seedlings
extruded 105.2% more As after As( Il ) -pretreatment than after As( V) -pretreatment. Foliar B supply increased the amount of As
excreted by As( Il ) -pretreated rice root by 14. 0% -16.9% (P >0.05), and had no effect on the As efflux of As( V) -pretreatment
seedlings. A range of 45.9%-70.7% of root As was excreted to solution during one week. These results indicate that the root
application of B at four times the concentration of As can slightly decrease As accumulation by rice, whereas foliar B supply is
conducive to a decline in As acquisition by rice roots. It is likely that the B channel is at least not the main pathway for As( Ill)
entering into rice roots, and the As( V') distribution mechanism in rice plants may be shared with that of B.
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H T30 0.0015% #Y Triton X- 100, pH Xy
6.0). FEAEML 3 mL, B R M 1 K. Wit AL 3 1
JEJG , Seke K RE 4 s 35 FH SRR 4350k 0. 0015%
Y Triton X-100 EWRIRBE 3 WK, ZBEMIE T2 a9
B SR RE KT WOIR  RAA R R A
J*ﬁlﬂztiﬁ%ﬂﬂ%# ME B, As(V) | As(lll)ﬂf"j As
()&
1.4
:‘) A‘

H7J<$a£bﬁ§ﬁaj% B E’J%E’??(&EP?‘?%/ VI
K1), ﬁc}:ﬁﬁ 10 pmol L~} Y As( I )" 54
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on As concentrations in shoots and roots and As uptake efficiency of rice seedlings (means +SE, n=4)
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