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Engneerlng Geology and Environment Geology' vaey Center “X{'an 710068 , China; 3. Key Laboratory of Plant Nutrition and the Agi-
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Abstract; This study explored the discrepancy in the detoxification effects of different exogenous selenium ( Se) species in cadmium
(Cd) -contaminated soil to provide a scientific basis for the control of Cd pollution in the soil and the safe production of crops. A pot
experiment was conducted to compare the effects of different concentrations (0, 0.5, 1.0, and 2. 5 mg-kg ') of selenite and selenate
on the growth (root length, shoot height, biomass, and photosynthetic parameters) , uptake, and translocation of Cd on pak choi in Cd-
contaminated soil. The results indicated that the detoxification effect of a low Se concentration ( <1.0 mg-kg™') treatment on Cd was
better than that with a high Se concentration (2.5 mg-kg™') treatment, and the selenite treatment demonstrated a greater detoxification
effect on Cd than the corresponding selenate treatment. Meanwhile, the application of low-concentration selenite and selenate both
increased the SPAD value, P,, G,, C,, biomass, and shoot length of the pak choi, and the 1.0 mg-kg™" selenite treatment had the
most significant (P < 0.05) effect (except C,). Nevertheless, the photosynthetic parameters of the pak choi under the high-
concentration Se were significantly lower than those under the low Se concentration treatment (except T,, P <0.05). Compared with
the treatment without Se (control) , the uptake of Cd in the pak choi was reduced under different Se treatments. Compared with the
control, the Cd concentration in the shoots of the pak choi treated with 1. 0 mg-kg ™" of selenite and selenate decreased by 40. 0% and
20.5% (P <0.05), respectively. In addition, the translocation of Cd from the root to the shoot was significantly reduced under the
0.5 mg-kg™' selenate treatment, while the high-concentration treatments of either exogenous Se promoted the translocation of Cd.
Overall, applying the appropriate amount of exogenous Se could promote the photosynthesis and biomass of pak choi, and reduce the
accumulation of Cd in pak choi. Therefore, the 1.0 mg-kg™"' selenite treatment is recommended for the control and safe utilization of
Cd in Cd-contaminated soil.

Key words : cadmium; contaminated soil ; exogenous selenium; pak choi; photosynthesis; translocation
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Fig. 1 Effects of Se application on root length and shoot height of pak choi in Cd contaminated soil

10
(a) O Sell  ==23 Sel.s
X Sel0 B Se2.S
g L
E <] ‘

6 B i
%) 158
2 (0% o
' /%% 8 (5%
R B 5

TR K

B 855
g% o
o (! <
2 | gle &
B4 S
Ip<d %
(9% (%%
0 g §|is%
DT ik
0.25
(a) 3 Sed =3 Se.s
5NN Sel0 B Sel 5
0.20
a
b N
= 015 Q
"\ v ]
+ ﬁ§
o
= LRIN
= LIN
0.10 %IN
R ’t‘\
AN
N\
BN
005 .&\
: %
AN
SN
AN
SN

R £

10

(b)

6 F

i
£

lﬂ I'.ll 1"“‘{.-"51

N

£

SO

'9‘9':‘9

A

<]

AR £k

2 RIEF BB/ BREMER R

Fig. 2 Effects of Se application on biomass of pak choi in Cd contaminated soil
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Table 1

Effects of Se application on SPAD value and leaf photosynthetic parameters of pak choi in Cd contaminated soil
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