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& E ARSI AR 38 BAE R SRR R S R, SR F AR, BRgR TCds
. BEMIS Y (100 mgkg™) FIAHEERIGYE (200 mgkg™) &, MEfh (0, 2.5, 5.0, 7.5mgkg™)
XF FASEA RIS A | A R SRR IR AS AR . 25 SRR, IR A E T, 2.5 mgkg!
7.5 mg-kg" A AL G FEARHL T IR S i RREMIS YRR, 7.5 mgrkg ! A AL B G SRR AIC L T B
fiAf i, 5.0 mgkg M1 7.5 mgkg™ AL SR SRR ) b _B RO RS, PR S AL AR S b A
TGY T, 5.0 mgkg™ Fl 7.5 mg-kg™ Al A0 BHA0 ) b ) b |0 s, B IR S M R SR B S Al AL
PR N 2.5 mg-kg ' BF, 100 mg-kg™! Al 200 mg-kg ™ fift &b B0 4 A 17 M b SRA L AE W MR R0
e MALERIRE K 5.0 mg-kg ' B, 100 mg-kg™ A A BEAE HEARG o] o _L 07 5%, B3 AR T S Ao i
T MAAHIREE N 7.5 mgkg! BF, 200 mg-kg AL BEAE AR R GTAR , Hb . HB TR EBALAN S = 2
FE . AMERR I AL SE As(V) IR 5k As(I) 5 SIMBUAR KT P58 1 138 B T 25 2 AT 5 35 52 . A1
AR A2 T Se(IV) 1) Se(VI) S A5 HLAT %5 1. &1 5 A ol i Ak H 1) i B2 2 AR B - 48 pHL v B Aty e 2 1
T, 7.5 mg-kg " A Ab HR P E BR AT AR B - A RS B B AT 1 SR WS 32 11 R e 7R R [ S e S
TS, BREMIGYRAME T, Ry B AL R = A 38 il Ry e XU, #li8 4- Seita i LA AR
W H (<2.5mgkg!) .
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Interactions between arsenic and selenium uptake and translocation
in Chinese cabbage

QIN Yuyan WANG Yunru ™ SHI Pengtao LAN Wei

LI Hong WU Feng ZHANG Lijuan

(Laboratory of Quality and Safety Risk Assessment for Agricultural Product (Nanning), Ministry of Agriculture,
Guangxi Subtropical Crops Research Institute, Nanning , 530001, China)

Abstract Interactive effects between arsenic (As) and selenium (Se) on uptake and translocation of
As and Se in Chinese cabbage (Brassica pekinensis L.) were investigated in pot experiment. Three
levels of As additions (0, 100 mg-kg™" and 200 mg-kg™) and 4 Se levels (0, 2.5, 5.0 mg-kg™" and
7.5 mg-kg ") for each As addition were designed, and As contents, Se contents, As speciation and Se
speciation in Chinese cabbage were determined. The results showed that 2.5 mg-kg™ and 7.5 mg-kg™
Se treatments significantly reduced As content in underground part under the condition of without As

addition. Under mild As pollution condition (100 mg-kg™), 7.5 mg-kg™' Se treatments decreased As
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content in underground part, and 5.0 mg-kg™"' and 7.5 mg-kg™' Se treatments promoted the transport
of As from root to aboveground, thus leading to the significantly increased of As in aboveground
part. Under moderate As pollution condition (200 mg-kg™), 5.0 mg-kg™ and 7.5 mgkg' Se
treatments significantly increased As content in underground part and inhibited the transport of As
from root to aboveground. 100 mg-kg™' and 200 mg-kg ' As treatments inhibited the transport of Se
from root to aboveground, and significantly reduced Se content in aboveground part at 2.5 mg-kg™
Se level. While 100 mg-kg™" As treatment promoted the transport of Se from root to aboveground,
and significantly reduced Se content in the underground part at 5.0 mg-kg™" Se level. When the
application of Se at 7.5 mg-kg™', 200 mg-kg ' As treatment significantly increased Se content in the
aboveground and underground parts. The addition of exogenous As promoted the reduction of As(V)
to As(Ill), and the exogenous Se had no significant effect on As speciation in the aboveground part.
The addition of exogenous Se promoted the transformation of Se(IV) to Se(VI) and organic Se. Both
exogenous As and Se addition could increase the pH of rhizosphere soil. Under moderate As
pollution condition, 7.5 mg-kg ' Se treatment significantly reduced the content of available As in
rhizosphere soil. The effect of Se on the uptake and translocation of As in Chinese cabbage was
different under different As pollution conditions. Under mild As pollution condition, higher Se
addition could increase the risk of As contamination in edible part, thus the recommended Se in soil
was below 2.5 mg-kg™.

Keywords selenium, arsenic, Chinese cabbage, translocation, speciation.
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AR KRR B S 17T 52 e R P G 7 2B R Ak, DRI I, R AT R 2 [R) 4 52 BLVE L, A SR AR A A AR )
s Ak, AT 0 PT 2 R A A A 5, K 5 0 M ) i RS Gy B A5 6, e b BE RS g Y
B2 F B AR

G 5 et R A ELAE TSR S A% A6 — 8 ST, A RE S BUA A% 25 M, 1t 5 400 1) A 0 T 1) W i . A
KA BB 5 2 B, e A R T 7K e ) BV R R AS ] 38 A6 18 il o J3 2 90, 3 R A G e 2 (A
0.1 mg-L™") AT DAZE At vy 6 A0 5 04 B B VR, JR R oA A= KL FEXT g G R b & 81, S pmol- L il
Ab 3R 8 it e X g O 0 BRGS0 LT ) 1 R, A RE R AR 5 A i AR, B T A
AR B AR BRSSP A ALY KD, A 22 AR FE K ARG B BFSE & B, As(TIT) 5% As(V) 4b B g ZE FEAIK
TR REZE XS0 A R R 5 — T T, AR A T 2R B PR [R1VE . Ebbs Fil Weinstein 1 A, Aifi {2
HE TR WA R SR B VR, IF B S RRAIR R AR N5 L PR AL (%) 7 Az Srivastava 5500 75 R A B
H A SE A B 5 wmol - L' (18 A AT 12 1A M5 A e X6 il 1% W Ac. AT UL, A7 AR P 28 B AR A4S S R 1) Ve
FESZ R, TEAS AR R S B W] — VR B9 A [R) RS Y R AN S A ]

PSR — P s Bl e 7 0 1 25 22 R B 5, 76 45 Mgl )z AT, RS2 AAT1 8% AR LA SN
HEAEY, 38 2 4 558 R I i S G - A8 B A FE SR | e MO AR A L S e, SR G SR A
e PR AR

1 MRS 7 (Materials and methods)

1.1 REH R
ML e S 213, Ok H VG s B XU B AR H 0—20 em IOHEFZ, HARINT S, BRER A .
PERR, 3 2 mm 0. e IEA FRAL M k. pH 5.48, A AL 19.9 g-kg ™!, /K fift P & 88.3 mg-kg !, A X
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167 mg-kg ', HACHN 179 mg-kg!, B 17.3 mg-kg!, Bl 0.50 mg-kg ™. L &y Na,HAsO,.7H,0, fitix
fili & Na,SeOs, ¥4 73 Mo, ZEAAEY) R 3, dfp -l BBV 5 S Pek, WSk 7 Pa ks B e folk A
PR .

1.2 Rt

HRAE GB 15618-2018¢ T EEREE F i 4% 1 b 1 39875 Yo XU A 5 v ) A T2 56 45 S, i 8 N it e
(A0) . BB y5 44 (100 mg-kg™, A1) Fll 1 FE i1 y5 44 (200 mg kg™, A2)3 /K F; fili i & 0. 2.5, 5.0,
7.5 mgkg™ & 4 DK (431368 K SO, ST, S2. S3) . ¥ Al 545 KV #E AT 58 58 Bk, 12 Ak
B, RIS 3 K.

I Ak R R S A (EAR 23 om, (R 16 em), BEZL%RE 4 5 kg, B BT e B8 A e R 0 . TG 72
VW, FH/ NG 55 28 341 A A 38 rp IR AT IR NL P K AEAR SILAPR 25 BER — &40 . b E it
i, w530 O N-0.2 g-kg™!, P-0.044 g-kg™, K-0.25 g-kg ™. AR H 2% 25 il £ HE7K 50 D FH [8] 555 7K 4 1)
80%, V-1 6 1~ .

SRR T 1% OB SR ) 1) v S FR B /K VA TR 30 min N, FRK VB ITIR9 6 h 5 #EFh, R
M7ARR T2, A2 8 L, 6 d JR IR, 14 d J5 7 1 2 4 Bk AR IE] ORFF 8RR 13y F [A) 577K 2 Y
80% ZE A7, 50 d JE WAk, WK, B PR3 EAR IR, Kt 3 oo B B 5 B B koK L 2B T K vk
G, WK ACHET, FTRLATHE, 20 °C ARAF, FH T SE Sdd . SO . B2 . A 5 . MRBs R+ +
P, HHEXT R IRA A, BFEE T 20 HIH AT 100 H 5, 205000 58 A S0 | A 385800 2 B AR
SRIIEESie
1.3 DUEFR bR ik
1.3.1 SR, Sl £

FEPIRE St A S B 2 i BB GB 5009.268-2016 (& f h 2 0 Z (I ), SR ICP-MS ¥, iR
B A 3 S A | SRR B 0 4% R HY 680-2013( HHERIUTAY SR L A Al L Ak BRI E ). AR PR A
pH {E B I 5E 2 BEARIE NY/T 1121.2-2006 £ 358 pH {H A9 00 %2 ). FH E S AR HEY B 2% GBW10014, +
18 GBWO07404 1 R 45 FE, XEAE fb I 2ok AR 0 A 7 o M 42
132 FEPEES A AT 2S00

FREL 2.0 gCRE A 2 0.001 @) B 5 FRESE T, A 8 mL 1% SRRV W, B T H W _E 90 °C iniz
B 2.5 h, B HG 8 2 E.04, 10000 r-min”' B0 10 min, FIFE K 0.2 pm K R BERE . RP ik /)
¥ J5 4§ HPLC-ICP-MS I & . il 2 5 2% ] Dionex lonPac AS7 BH B 3¢ #kE 43 55, 25—80 mmol-L™ #%
AR A s TR PR R I, s oA R I 2 R RSB (AsB) . — T JE R (DMA) | ME AR (As(I)) i fE s
(AsC) . — H LR (MMA) | #iR (As(V)) It 6 i S b &9, il 45 K FH Agela MP-C18 {44143
25, 30 mmol L™ B R & —4#4+0.5 mmol- L™ DU T LA A4 +1% B 45 B VR0, A6 F B i =T I e
fifi A% e 2 R (SeCys,) . HF FEAM AR 2f b 2R (MSC) . WAl R AR (Se(IV)) | fifi 18 25 2 2 (SeMet) | il iR AR
(Se(VI)) 3 5 Fpli e &L 54,

1.3.3 PR BEARCER . A BESN E

22 NY/T 3420-2019: FREL 1.0 g(F5 5 2 0.001 g) 1AL 5 F 25 mL .04, il A 0.10 mol-L™!
BEER SRR 15 mL, B T KB IR 2% 30 °C . 150 r'min”' 25 1F F £ 3% 80 min, 3000 r-min~' &[>
15 min; #¢ 5 mL 3, IIA 5 mL HCI(1 : 1), 5 mL 5% BlR-BudR i BRIR Sia W, € A& 2 50 mL, iE
2 h G R EE TIN50k B s IS mL _BVE VR, INA 3 mL HCI(1 = 1) F 120 °C i J5 15 min, ¥
HI, AR ZE 10 mL, JRTF 25O RE T A 250 7
1.4 EERB S 2800

B4 RE(BEC) RN 13X T 2 S SERR J), %18 ZRE(TF) SO T SRS IR AChmG | s %
iEF s IR T AT
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A, C, AEY L b/ R T R O i, mgkg s G A HIEP TR & i, mgkg s Gy NAHYIHL LS
JUR & i, mgkg™s Cp AWML T HALICR & i, mgkg™.
1.5 Fdsabs

JH SPSS 22.0 %14 F1 Origin 2019b # A4 %F %4l 47 1H 5 Mg it 43 0, R F R 4%, 2 5 Wi H
Duncan’ .

2 ZER 54718 (Results and discussion)

2.1 SR BRE T SRR R 5

SRS IR I 51 = o Y VA R (L AV = O i O A1 e S S R 17 9
4 14 0 T B S GO AR AO Wk EE R, ST, S3 Ak B HE R A AR AR 43 i B SOt 2 RE AR 47.7%. 33.8%
(P<0.05, TIA]). 76 A1 ¥REER, S2. S3 AbHfHl I FB A7 At 5 5 437 3¢ SO &k 2 T+ 5 29.1%., 24.5%; S3 4b#H
Hb T AL AL SO I AR 39.6%. 7E A2 MRBE R, S2., S3 AbFHE T HAL A i 43 il SO 3 T i
31.5%. 42.9%.

2501 2.5X10% S0
=R
E 2 - ?
g 2001 g 2.0X10* mE S3 a
() 20
z=0 S~ 3001 a
27 34 a
=2 1sop 5% 1510t 20| S b b
g 3 £ & 150
e =S 100
= £100f =& roxiof 39
2 g = A0
S 3 a
1) w 3
< 50+ 2 5.0X 103 abab b
0 oL2b 2b
A0 Al A2 A0 Al A2
As treatments As treatments

1 AXTRREA T E 3 b R AL i R
TE: FE AR/ NG FRERRTE R — T KF RS [l AR 3 2 8] 22 53 .25 (P<0.05, T IA])
Fig.1 Effects of Se on As contents in aboveground and underground part of Chinese cabbage under As stress

Note: Different small letters above the bars mean significant difference(P<0.05) at the same As content. The same was applied

2.2 AISFARIERE T SRR E NG 1B 15

FISEH b R0 0 4 REOILE 2(AL B), FISRXTP ) 12 Z 5L E 2(C). & 2 aT %0, E
S b FRAL BEC o I T 1R #5007, F WA T 258 ) 76 SR AR A e 4. M [ . b R 552 BEC,y, SAIB & P
i 32 9 B T BH S 38 . FE AO YRJEF, S1. S3 AbHi M A, BEC,, 8 SO 3 FRAIC, A 2.5 mg-kg!
1 7.5 mg-kg ™ A gb BRIM ] T AR 2 XFRH AR M. 7E A1 HREE R, S3 ZbFH ML R BEC,, % SO i 3 P&,
LA 7.5 mg-kg ™ i b B0 TR 2 A A A RIS, S2. S3 AbBE TF, A L7 BEC o 5 SO 1%
T, BB 5.0 mg-kg ™' Al 7.5 mg-kg " AL FAE S T AR R ) A B s . 7E A2 MR, S2., S3 A4k
FEHL T HRAL BECyg 5 SO 52 T 151, TF g 5 SO 52 FEAIK, iR 5.0 mg-kg ™' Fl1 7.5 mg kg™ AUAL A T
R XA R WS, AEL [T ERE ] 7 i AR 28 [ Ml B 07 5 iz, (AR e AR T I SRR .

Uz R Py o SO T X e R B s S VA 2 e oy = R = o s Y VA L e+ Qe = =R R T 71
SAALTE I 2. 1R S — T AR, rT 3 o 14 o i R 2 e JOR %) 5 i B ARG i ad LRV, Dl
AR, T A AR PRI, ST I, As(TT) SE A AR R 55 is Z M bR EEMIE A, b
FERRTS YL S5 0F T, A AL BRI A 1) LR A7 s, R HE R AR AR R AR W RE Rt T4 As(I) S TE i
A YT SRR ZR 40 M RE 55900 i U, R AP P A R 1) b A4 2 3, DA ITT 0% ffe el Xo) A ) 1) 5 35 1
FH. 59 22 550 KRG A A 98 45 SR R W, TN Se(V) BE 2 25 $2 25 /KRB AR 28 X6 At A4 R UL, 76 1.0 wmol L
As(V) ZEFE T &0 1.0 pmol- L' Se(IV) FEHUKFEAR R Ah & 125 21.3%, Se(IV) B &M HI A MK FEHR 2
) b b RO G2 e . BRATAT AR FE AR B W 98 45 SR AL R BRI U T AR R AP, B A T A
AR Z ) b b R0 s . B F5 W AR (2017) 7R/ FI S 7K 351 v & B, 2.0 mg- L' (A0 e 400 il et 1) /)
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Fig.2 Effects of Se on As bioconcentration factor in aboveground and underground part, and As translocation factor of

Chinese cabbage under As stress

2.3 fHORHAR B T SR A5

P P 3 AT, PSR L SR S R T R SR i, M H S A 4 it A G e
(ST B 0. AE STMRIE TN, A1, A2 AbBHb 107 0 5 &2 43 B 5K A0 I 3 FEAIK 29.4% ., 15.3%. 7
S2 VR T, A1 AF I FRALAM S A A0 S REAIL 39.1%. 7E S3¥RIE T, A2 AbBRM I | b LAl B
T A0 B E T 26.6%. 60.7%.
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-2 T
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p D S~
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I 2%
. =< 600
i a 2 g8
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i o b
[[Ewm 0
SO S1 S2 S3

Se treatments

3 IR DO i) 7) BTSN N B 5 M N L N U R T e =4O A ]

B COA0

EAl
. A2

b D

a
|
‘ ab
b
| a
a
a
a a a
.
S0 S1 S2 S3

Se treatments

T A B ANG FRRTE R — KRR [ A 2R ) 22 55 .25 (P<0.05, T [l)
Fig.3 Effects of As on the Se contents in aboveground and underground part of Chinese cabbage under Se stress

Note: Different small letters above the bars mean significant difference(P<0.05) at the same Se content.The same was applied

2.4 THXSHNE T H S0 5 s
FH b R EROLAN A B R R EUL I 4(A L B), FSEM Al e a2 R B 4(C). A 4wl H



9 1 Z& R FHEAT: MG - 5T A X 1A SR R R ARG 3 A R TR 2645

M 1A BECs, 1T 4 T # A7, R WA 25 5y 1 F SRR BUR . 76 SO MR, A1, A2 Ab 3t [ 34
{i BECg, %% A0 % 5 [4A%. 75 S1 W T, Al. A2 kbFLHb 3647 BECg, Ml TF, 38 A0 3 i 25 W48, 1
100 mg-kg™" 1 200 mg-kg™" fifi b 3 4 254170 il 609 A b 1) bbb ERA F o, gD TR AE b IR AR TR
S2 WRHER, AT Ab B F (3 BECs, %2 A0 W FEA, TFs, % A0 W35 T+, BEHT 100 mg-kg " fif ik 3
D AL R X M, R S A ) s 0 35 A S3VRIE T, A2 b | s T R
BECs, %8 A0 .35 TH, UL 200 mg-kg " it b 311 i 22 01 125 AR 28 X 403 14 WAL

00157 A 020
ES 5
a L
o 0.012 g B
2 a z 8
e 1 g
Y L =
% 0.009 b b _d':
= E
[ Q
S 0.006- =
e ]
=] (=}
S 0003} g
m m
0
S0 0 S0 S1 S2 S3
Se treatments
0.16 - c
a a
012+ l
a
mﬁ CJA0
£ 008 =Al
mmA2
0.04 +
0
S0 S1 S2 S3

Se treatments

B4 A T A (A) R AL (B) il & 4 R KU(BECs,) & H 36 5% 12 R 8 (TFg. ) (C) B
Fig.4 Effects of As on Se bioconcentration factor in aboveground and underground part, and Se translocation factor of

Chinese cabbage under Se stress

AT KT (2.5 mg-kg "), Al Ak B0 Sl 4G DML T 1] ML B2 550, AR T FH SR b b R A7 i (H
E KR (7.5 mg-kg ™), AT Y b BRI HE AR 2R XA B R A, B T M L MR AT A X R
25— 5 T AT B 5 AR PR 124 pH A2 A 5C, pH BRI (pH=3.0) WA R £k =22 LA rh 4437 H,SeO; IJE
MW BTk Sh W AT FE 8 s Y pH BREE Hh (pH=5.0) , AR £k 3= B LA HSeO5 AYIE R AFAE, WM Eh
Seia T T R SR, BAETR ks B 1 ) Bt S A R A VR AR A U, b s IV R R A R R T e
PR R HIRLN 5 7E pH=8.0 2544 T, SeOs> J&: WA R +h i = EAFFEIL A, F2 223 i P 5 3 18 E A A 1A
U Sl K, R EE ARG JeAb B 5 pH W5 T, 14 pH YR A RT BESE N TR Y I IBGR AR, O —
5 T, AT B8 5 R A R P AT S 2 B AR A A G, IR KCSE R, A EE AR TS JeAb B SeCys, ) 1 2 T,
T e B AT, o BE A S G A 3 MSC LG5 Bk 25 T, SeMet L 5] b 25 B A1 5 L v Al K P 28 AP 7K P-4
YA Se(IV) HLABI/IN, Se(VI) L3 K, ARG IE & 1 5% 12 R AF R 3 R 22 5%, Se(V) #2455 Wi ik iz
S M - FBAL, Se(IV) W AHR 4 2EAR R B HE G Ak A HLAN . A2 00 5 b A A 5 45 SRt 3R B, (IRAR 7K 7 F, 1R
VAR e ) JRAT P PR M, R A AT P RO R A AR X G 1% W A By 0 oV L A K B
WR WA R T % B, A0 B /N 2.5 mg L, A R TR A F AR X G £ A SRS [ - B RS s R B R
F 2.5 mg- L B, S0 T R FE ARG AT g G, ] s G 0 o R R R I X e g A S,
2.5 A A BEXT S M 1R A A S A 5

FE 1 AL, S LR e 25 £ 2 A As(lll), DMA Fl As(V), KA %] MMA, AsB il AsC.
AR B, As() 2 & B s, o S i A0l 47.4%—94.5%; Hk K As(V), il 9.4%—42.1%;
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DMA 7 i i Y HE B34, A 0.5%—1.3%. MR A S 2 42 3 1 1 SE st 3843 As(I) Fe B3], B AR T
As(V) Lufil, AbBRAL A1, A2 (1 As(TT) EL 1 i 2 5 F A0 4, As(V) Eufil B K F A0 4, th FE iy oh
EREA As(V), BEIIAMERR AT AL T F SRR N As(V) & 528 As(T. [F]—8fR BE T, AN [F] vk
FET AL PR 2 18] As(TN) ELf51) . As(V) ELf8)FT DMA F |38 2 55 8 S8 3, 16 BH AR X (50 358 43 i
BB EA BE .

R 1 AT A5 EAR I SR R (%)
Table 1 Percentage of main As and Se speciation in aboveground part under different treatments (%)

b2 il 4ub 34

As treatment Se treatment As (I DMA As(V) SeCys, MSC SeMet Se (IV) Se (V)

SO 47.4+3.2d 0.8£0.3 abcd 42.1£10.7 a ND ND ND 29.2+13.2a 3.7£1.5d
S1 56.4+9.2d 1.3£0.6 a 37.7+49 a 0.8£0.1d 3.7¢1.2¢ 1.0+0.2 b 54433c¢c  13.3£2.8cd

A S2 52.7+¢12.1d  1.1£0.3ab  36.3£3.6a 1.3+0.3bcd 4.7+1.5bc 2.0£0.6 a 2.8+1.3¢ 31.4455ab
S3 56.044.4d 1.0+0.4 abcd 32.6+7.0a 1.5+03bcd 4.6+1.2¢ 1.9+1.0a 1.1#0.1 ¢ 34.4+6.4 ab
SO 76.1£10.2 bc 0.9+0.1 abcd 17.7+2.5 be ND ND ND 19.0£3.9b 3.4+04d
S1 83.848.5abc 1.1+0.3abc 18.044.0bc 1.0+0.1cd 6.1£1.8abc  1.0£0.6b 8.8423¢c 15.0£4.2cd

Al S2 74.5+11.7¢ 0.9+0.3 abcd 20.4+7.2b 1.3+0.3bcd 3.9+1.1c¢c 0.9+0.3 b 2.1+0.6 ¢ 26.7+7.8 ab
S3 72.9+10.0c 0.6£0.2bcd 12.5£6.8 bc 1.9+0.3ab 4.8+0.4bc  1.3+0.2 ab 0.9+0.3 ¢ 36.3+4.1 a
SO 90.7+6.3 ab  0.6£0.2 cd 9.7£1.5¢ ND ND ND 24.8+4.7ab  4.4+0.9d
S1 94.5+1.8a 0.6+0.2 cd 9.4+0.8 ¢ 2.6£0.3 a 4.9+0.7 bc 0.6£0.3 b 33+03c¢c 14.8%l.1cd

A2 S2 91.1£1.3ab 0.5£0.1d 11.2£2.1bc 1.6£09bc  7.7+2.8 ab 1.0+0.3 b 0.7£0.4¢c  22.847.3 bc
S3 83.0£6.5abc  0.5+0.1d 11.8+1.7bc 1.7+0.4 be 7.9+0.5a 0.8£0.1 b 0.5£0.1 ¢ 30.6+14.4 ab

1 (Note): NDZ/R A H (ND means not detected), 2= [F 54 j5 ANl /NG B3R 7E0.057K - - AFAE 18 25 25 7 (Different small
alphabets at the same column represent significant difference at 0.05 level), [F](The same was applied)

IR, As(I) 2AEY h A AE i E 2B 0, R Z2H AR AR As(V) b5 fe J7, #F A
RN B As(V) T4 SCHE IR As(TD) U7, As(V) i858 As(I) & —AN k52 2= iy 3 2, E%T}?
R R )2 5. RIS kB, B B: 45 B AR R N 9 PTP f§ Acr2p BEASFI A e H IR S5k
IR As(V) i 5k As(I) ML AE PR M0 N 215 T A 16 M 4l 3, S5 2 B 5 R I g
b Ak, AE R B AR P A8 BT AR AR 2R e i LA R A ST A1 7] A5 2 iy e T ol P ST PR, DA T ik A A
Y1z B HREEE . I, SMERIEEE SRR N As(V) i85 R As(TIl) FT #E-5 4MIE A A8 A8 9 4 P SR AL s
JRIREE A G
2.6 il Ak B P R ML S G T 2 ) )

AR IR 1% A8 PR $2 A AN A s B 2 A6 RO AT . ph 38 1 RT 260, 1 0 Ml L0 0 Wit 8 1 0 25 A0 466
SeCys,. MSC. SeMet. Se(IV). Se(VI), JiF Z5 Al & o S Y L A9 22.4%—45.3%, JCHILAM b7 Sl 7Y LE
BiIA 18.1%—37.2%. AU hiift b BH (S0 ) Vi 25 Al JE 245 HAG I 3 Se(IV) A1 Se( VD), & in &M AR b ¥ 5 , 14
J'T MSC. SeCys, il SeMet, H:ff MSC & &4 5. A0 4L BE R, S2 FIl S3 SeMet H 4% S1 . & T &5
Al AEFER, S3 SeCys, L% S1 & ThiE; A2 /b FE R, S3 MSC e fils S1 % 35 T+ 5. A TR b 34 4 2%
BAR P13 3t B34 Se(IV) HL i, T Se(VI) Hefil. AbFEZL ST, S2. S3 Y Se(IV) Eb il %5 SO i 25 [ AIK,
S2. S3 1y Se(VI) Lbfil%ss SO I =& Tt Ud B AMIEAR A AR AR o T FL SRR N Se(IV) 1] Se(VI) KA LA JE
Bk

A1 TG T 285 4 % P R e AE AN (R v B 7K R A 25 5% SO BN, AL Se(IV) HLBIHR A0 53
FEA; S1ALIRR, A2 SeCys, FbFlHE A0 i35 FHis; S2 bR, Al. A2 SeMet Hfiil% A0 W 41K, S3 4b
R, A2 MSC H %5 A0 I 3 TH 1, SeMet U l4s A0 & 38 WA B 75 e WA, A48T a4 4% A ek AR RS 52
M) L 42 X G ) R 2R A1 SR AEL P R I A8 AL £ %2k SeClys il SeMet, ixX el Z FLFR ERENL S 5 R
FIBT A G 8, DA TIOR8 11 0T 1 JE 5 S5 44, XA A A 2 VR, AN AR A i B SR U, i SR A
YIRS A S HHs SeCys Fl SeMet 5% 4k hy B 45 /N 1) FE B 11 Al A 22 82 (40 MISC), AT A3 ) il 7E
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AN AR R . Al /KF T, BE RS G Ab FRREAR 1 SeMet LA, #2551 MSC LU, 56 i b 2 AT fg
U TR A AR R A, PR T AR T S IR A 5 A
2.7 AR AR B AR PR L A RS R A R

T AT S R R B LR ORI T RO R, BRI A AT S s B R A LA, A
RSy € e o Sy N T IR RS DO IV b= 95 SN E I o AT D9l O we= 45 2T I = A RS =
Mehdawi I Pilon-Smits!"” i) AIF5E 25 5 3¢ WA ) B 08 18 1k AR 28 7010 Wy ol 732 o) 320 8 Pl i) A 28k, i
SENRAEL VB0 55 . 3R 2 AT, X IR (AR R A0SO) AR PR L8 pH fe fik, L 2T oA b PR, 15 A S 5
N A HH RESR e AR PR R pHL TR N SN JRA 2 e v AR P AT SIS R S R A R, Ab A2 4
ARSI T AL P AL A, B SR B R R R /N T AR B AL AL A2 AP, S3 A ARSI
I EAR T S0, B rh EERRS Y AR, 7.5 mgrkg ! AT AL 3 G S AR AR B 1 A SSRGS
X E R TS P T 2 Ty, 15 Y A S ) BRI T BB T AR AR X A R A e 1 R |
L. FRBHCO LE /N 3 rh B RIS A ST R A B b - S oA ARG 5 B /0N SR A A X B Y IR A 2%
TR SIS IR A v AR B - SR RS S R A SR, EL IR — Wk BT, B A vk B T
15, AR P A A 5 e VA A RS A T . [l T, SN AR B - A A R A
A 2050 )2 Wi 2410 i 35

%2 HIR-LHE pH R AT o i
Table 2 pH, As and Se Available contents in rhizosphere soil

fifi gk 2 g ARG (mg-kg) AR/ % ARG/ (mg-kg ") AR /%
As treatment Se treatment pH Available As Availability As Available Se Availability Se
SO 5.01+0.09 d 0.40+0.02 d 2.47+0.06 ¢ 0.05+0.004 d 9.67+0.55d
S1 5.2240.07 ¢ 0.40+0.03 d 2.43+0.12 ¢ 0.42+0.04 ¢ 17.77+1.48 abc
A¢ S2 5.34+0.09 abc 0.40+0.01 d 2.40+0.10 ¢ 0.77+0.09 b 18.47+2.35 ab
S3 5.29+0.08 be 0.44+0.02 d 2.53+0.25 ¢ 1.12+0.08 a 19.00+0.76 ab
SO 5.46+0.05 ab 16.16+0.74 ¢ 15.67+0.78 a 0.05+0.01 d 9.40+1.97d
S1 5.32+0.07 abc 16.49+0.91 ¢ 15.83£091 a 0.39+0.06 ¢ 16.27+2.38 be
A S2 5.4140.13 abc 16.89+0.72 ¢ 16.13+0.75 a 0.74+0.05 b 17.4741.36 abc
S3 5.34+0.12 abc 16.67+0.60 ¢ 16.00+0.26 a 1.16+0.04 a 19.30+1.31a
SO 5.46+0.13 ab 29.50+0.92 a 15.13+0.35 ab 0.05+0.007 d 9.53+1.01d
S1 5.3440.15 abc 29.09+1.35 a 14.70+0.44 ab 0.37+0.02 ¢ 15.50+0.69 ¢
A2 S2 5.54+0.16 a 28.72+0.38 a 14.70+0.36 ab 0.74+0.03 b 18.03+0.42 abc
S3 5.51+0.12 a 25.26+6.14 b 13.33+3.36 b 1.15+0.14 a 19.60+2.17 a

1 (Note): A R4 (Availability As)=A A f(Available As)x100/5ffi(Total As); i 2% (Availability Se)=f X A#li(Available
Se)x 100/ i ifi(Total Se)

3 458 (Conclusion)

(1) A X6 1 =52 W2 AT s et %) 5 Wi 55 i L A B A O TR SR BE AT Y i SR 0T, v AR B2 1% Ak 3
(5.0 mg-kg™ 1 7.5 mg-kg ™) fie Aft ) L 35057 B i, 4 v 11 256 T £ A i T s AU, i s 9 it il
DI B o B (<2.5 mg-kg ™). A BRI L SR, 50 vy VAR 6 0 Ak L4000 ) et ) e, - 3R 5 0, £ A
HE AR AR, Al Ak 36) 25 B IR AL A 25 2 S e A i 2

(2) B X 1 SR TR ML 3 TG %) 5% T AN [R)BI ZKF- R AR 22 5 BRI 7K F R (2.5 mg-kg ™), fift ib 2
EEA RTINS 0 o v e A i o e VA S 2 [ TS B S S S Y VAR T =l = T S A
(7.5 mg-kg™"), HRE RIS G b A AR 28GR A IR AL, 4 R T M L MBS BT

(3) H3EHL EEBA A 25 80 As(T) #1 As(V), AN A N2 #F As(V) 38 54 As(MT), 4ME
B X 1 S b 3040 BT A5 2 T A S 3 S ). 1 Sl b R T A5 DA MLAT Ry =, ANIROATE 0 S o
R I 32 1385 Se(IV) Hefdl, T Se(VI) LB, 22k T Se(IV) 1] Se(VI) A ML 2541k,
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