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Abstract: The spatio-temporal characteristics of O, in the rhizosphere of Cr hyperaccumulator Leersia hexandra Swartz were
studied using pot experiments with soils spiked with different levels (0, 50, and 100 mg/kg) of Cr. The results show the hot spots
of O, are along entire root of L. hexandra, which are relatively higher at the root tips. O, concentration in the rhizosphere is
significantly higher than that in the bulk soil. For example, O, concentration at the center of the root is 1.45 times higher than that
5 mm away from the root center. Besides, radial oxygen loss(ROL) becomes weaker when the distance from the root center
becomes farther. During the experimental period of 8 days, O, concentration at the root center of L. hexandra in the control group
is 77.2%, which is significantly higher than that of 50 mg/kg Cr treatment group (50.2%) and 100 mg/kg Cr treatment group
(42.3%). ROL is increased first and then decreased in all the 3 groups, which reaches the highest on the fourth day. ROL is
significantly inhibited by the addition of Cr into the soil, which might be the protective behavior of L. hexandra to avoid the
oxidation of Cr(I1I) into more toxic Cr(VI).
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Table I Physicochemical properties of tested soil

pH  HHLKE HRE AR A BT %

(g/kg) (mg/kg) (mgkg) (mgkg) I (mgkg)
(cmol/kg)

5.8 30 2395 11.21 5.85 1023 9.71

1.3 Rt

D 4% R B (Ko Crp O ) VA TR 1T X ) 28 A5 1+
HERY SRR TR A A A 50 mg/kg AT 100 mg/kg FI%,
PFERI 5] 5 B AT ARA , B A3 3 N EE L [
F DL - B PO 0 % (R AR AR A SR o) R, A 2 5
AEFRAATR] K T ARFE AR 2= VA 2 J8, P e
TRG PIEGR LB K, IS KRR H a) 47
IR 80% Ay 3PPl e A5 4% Ak B+ 1 SRR
B AR50 5008 59.2 me/kg Ml 113.8 mg/kg, +3E
ARG, BB IA 3 RN =R
K, FAEEIEED 2 emo BRRENE B 2 ORI L
SRRV AT YRS, AR AR AR Rt 45 AR By
Bl

PR ARG B TR B — A RS TR A v]
PRENFHL, H5 4 cmxd em 1 T HE A4 B 4 UK i
H ) AR 2R A R DX 2 T PR A L, W A SRR
P T S R AR R A i, ) A RS - T X 2
fiul FLIC A7 A o 5 7 0 1) 26 AR 050 0 45 9 4k
o, WA E UL 1. AR R 24 h 5, QX
DGR SE B, FF G e o PR B AR LT AR
RWEDCEG, BK 16:00 HI7HHE, HELE
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Fig. 1 Schematic diagram of the rhizobox
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Fig. 2 Schematic diagram of planar optode(PO)setup
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2R (LSD)HEA T4 B 8] 3 25 143 BT
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2.1 FERAMERKRKRE

RS, ZEORIMB K AR = IR 2 s,
SRR, SXTRERACEIA L, 50 A1 100 mg/kg #KALHE
B B T 2R FOR B AR K R B (P<0.05), Hirp
100 mg/kg % Ak P 2 FC R A AR RN = 20 s 31 T
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F2 AREIBLETERRBRKMKS
Table 2 Root lengths and heights of L. hexandra under different Cr
treatments

Ak B K (cm) i (cm)

X} 1R 8.86+1.56b 21.93+1.24¢
50 mg/kg Cr 10.36 + 2.08 ab 2476 +1.25b
100 mg/kg Cr 1457+2.86a 28.54+ 138 a

T B [l NE 5 B3R b B 0] 22 55 W 25 (P<0.05).

22 FRABERABEFNZTHER

SR DE, R A (B o A B B ) R
.50 F1 100 mg/kg %40 BEAAF T 22 [RORAR PR+ 3
VA A SR B o A R DX AR AR T T AR R A R X B, AR R
B AR AR AR DX 358 75 e SRR BEARAIG , 1T 7R AR SRV i S
WA, SIS IO 3 A BHAR B i A Sk B A A
10% ~ 80%(IKl 3), ifZER RN RILENEM, H
HRBRB T TE B T 8 O, YR EE GG X, Jf HBEH R
Rt AR W A AR R ER O B B B +
b, AS A X i AU K SRR, AR PR
AR D T AR PR 4, FLI R ARG, Y
AT BERAIG , R B AR AR Y AL B IR
25, XFHR 50 K 100 mg/kg 48 Ab 32 FCARAAS Hh.O 7
BV NIEES AR 5 mm ANEREHER 1.28
W o~ 1AL, L1645 ~1321%. 1.29 1% ~1.451%.
DIXT IR, 5 4 R FOARAR T Hh O B T e S e
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Fig.3 Temporal and spatial variation of O, in rhizospheres of L. hexandra under different Cr treatments

http://soils.issas.ac.cn



1028

(A) X B8

(B) 50 mg/kg Cr

(C) 100 mg/kg Cr

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%
100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

80.00%

60.00%

40.00%

20.00%

0.00%

80.00%

60.00%

40.00%

20.00%

& 4

0.00%

- - »
:& 40 t'}__‘_'ﬂ“'-"fﬂ} .ﬁ%ft'-!ﬂq.

Labst
30+ ;;Nw"’ : Mﬂ'f"ﬁ"};

100.00%

100.00%

i SR IE (%)

7
T

N

W

i

Y ¥

v W¥,
20 M ﬁ"k
-5.0 —275 0.0 21.5 SI.O
BRAREES (mm)
o| 3B
or 186 ”.....?:fo
RGP Lessarese.
45 Lavocey, PP 0%%%%"° o %
et sy
40t
o oY
o, LUL
Toash g e Tt Ny o,
E‘ L} - L ]
30 -
WL ooy
A 4 A
25 > M Akl v‘é“ :: : aa
20 1 1 1 Y
-5.0 25 0.0 25 5.0
WEARER 2 (mm)
45
= D2
106 o,
-
40 - v pg o '.‘.-.v.'. .
A V' V'S .v.‘ o0
® A4 as (LYY
35+ ry A‘[A‘AAA:. ﬂ...".c.o.‘
‘M P A‘A A A
I’s a\,: “: ‘: - v 4
NPy L M"'_“J"., . o
- L} M ‘ - ww'v
] # -Iﬁ w w
w'ww aie - "-""'W
20 WJ
15 1 1 1 ]
-5.0 25 0.0 25 5.0
FEAREE 2 (mm)

(&1 PR 2 O BT 3 AR 02 )

— i

FESEALIE T E R RIRIRA

AR HEMERTAEESARERES HHSE

Fig. 4 Temporal and spatial variation of O, in small areas and one-dimensional distribution of O, in rhizosphere of L. hexandra under different

Cr treatment
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