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Effects of AC electric field and soil moisture on phytoremediation of
cadmium contaminated soil by mixed planting of
Salix discolor and Sedum alfredii
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Abstract: [Objective] This study is aimed to examine the effects of alternating current (AC) electric field and
soil moisture on the remediation efficiency of cadmium (Cd) contaminated soil via the mixed planting of Salix
discolor and Sedum alfredii. [Method] With a soil pot experiment, an investigation is conducted of the effects
of 2 soil water treatments (moist, keeping 60% of the soil field capacity, and high water content, equivalent to
paddy field condition, flooding) combined with 2 AC electric field gradients (0, 0.5 V-cm™) on soil Cd
availability and plant growth of S. discolor and S. alfiedii. [Result] The application of 0.5 V-cm™" AC electric
field significantly increased soil available Cd concentration [by 16.13% (P<<0.05)], and promoted the absorption

and accumulation of Cd in S. discolor and S. afredii, the soil available Cd and Cd accumulation in leaves of S.
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discolor and the above-ground parts of S. afredii were significantly higher (by 12.61% and 22.50% respectively)
than those of the control. The integrated application of high moisture and electric field contributed to the
increase of soil pH, alkali-hydrolysable nitrogen concentration and the proportion of residual cadmium by
6.47%, 12.09% and 22.89% (P<<0.05) compared with those of the control. This integrated application reduced
the accumulation of Cd in S. discolor and S. afredii, the accumulation of Cd in leaves of S. discolor and the
above-ground parts of S. afiedii were lower than that of the control by 95.60% (P<<0.05) and 18.02% respectively.
[Conclusion] Under moist condition, the AC electric field was beneficial to the phytoremediation of Cd
contaminated soil via the mixed planting of S. discolor and S. afredii. And the Cd accumulated in the above-
ground parts of S. discolor and S. afredii was 1.13—1.93 times of that achieved with other treatments. [Ch, 4 tab.
40 ref.]
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Table 1  Effects of different treatments on basic soil chemical properties

Ak pH AP (g kg ) B/ (mg- kg ™) AW/ (mg kg™ HAH/ (mg-kg ")
ck 6.180.13 b 38.7142.12 a 192.97+8.17 b 72.8543.40 a 465.0013.08 ab
E 6.25+0.19 ab 42.75+1.05a 190.63+12.01 b 72.9546.95 a 483.30+16.26 a
w 6.46+0.18 ab 43.30+4.08 a 214.20+12.14 76.5843.93 a 450.67£16.26 b
EW 6.5840.17 a 433942.13 a 216.30£11.57 a 76.7145.93 a 469.67+12.58 ab

VAT [RIFIAS [R] 7R3 Ak B ) 22 57t b 25 (P<<0.05)

22 AELENTERERERERSRELNEIN

5 ck fHI, EACFETN HIEA SRR AU E RS T 16.13%(P<<0.05), HAh A TT B E E k
FIFH BCR LG8 HIEARFIEASM LB, mZ 2 vl . W R EW AR, 308 o] 2 BOS4R AT i 52
B ) o 0 B RRR T 2.78% . 6.16% il 2.72% . 8.44%(P<<0.05), -+ HEFR A H ) B3 B
(P<0.05). W AT, 8] S {bA%0 i o 32 5 (P<<0.05), E ZbPEXT +3Er A 5B 80 B 3%
] (P>0.05),
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Table 2  Effects of different treatments on soil available Cd and its fractionations

pist ARER(mg-kg ") AT HE /% TR/ % A% Rt A51%

ck 0.31£0.02b 14.23+1.37a 37.45£2.29a 2.53£0.49b 45.79£2.19b
E 0.36+0.04 a 14.59+1.17 a 38.90+2.04 a 3.13+0.66 ab 43.3842.63 b
w 0.31:0.03 b 11.4540.76 b 31.2942.13 b 3.70£0.48 a 53.56x1.51a
EW 0.35+0.01 ab 11.51+0.62 b 29.01+2.42 b 3.22+0.27 ab 56.27£1.90 a

PLIH . [R5 [R) R 3R A B R) 22 5% 1 3 (P<<0.05)



55 38 B4 6 1] X PR ST SR 30 AR -2 P S R IR A A2 s Y H R A2 1241

23 ARELEMEEBNARESERERKNZN

3 5 ck MHE, WARBRSS, MInt . WA Ao B & 15.61% 1 27.11%(P<0.05), %<
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Table 3  Effects of different treatments on plant biomass and photosynthesis of S. discolor

e Wit MR AREERORHL L T,/ P,/ G/ G,/
(g% (g% FRE/ (g 2 (mmol*m2+s™")  (umol'm?:s™") (umol- mol ™) (mol'm?+s™")
ck 5.70£1.21 a 2.73+£0.47 ¢ 1.33+0.26 ab 5.24+0.43 a 11.64£2.12 ab 312.11£19.30 ab 0.28+0.03 a
E 6.13+£0.71 a 2.64+0.25 ¢ 1.49+0.28 a 4.98+2.33 a 13.96+5.86 a 301.03x11.12b 0.29+0.13 a
6.59+0.44 a 3.47+0.23 b 0.83+0.11 ¢ 4.94+1.94 a 6.45+0.85b 341.40+16.36 a 0.27+0.12 a
EwW 7.66+1.60 a 5.49+0.39 a 1.09£0.10 be 5.60+1.59 a 7.83£0.73 ab 340.52+15.43 a 0.32+0.11 a

LW [RFUA ] 7R R 2% 57 1. 35 (P<<0.05)
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Table 4 Effects of different treatments on Cd absorption and accumulation in S. discolor and S. alfredii

5 4345/ (mg- kg ™) TP R R/ (ng 75
ot MR
it 5 £% it i ARG T B
=]

ck 6.89+1.04 a 9.25t1.31a 36.194+2.02 ab 39.98+13.30 a 25.69+8.00 a 48.00+7.63 ab 113.68+15.48 a
E 7.35+£0.30 a 9.36t£1.87 a 39.66+2.32 a 45.02+4.70 a 24.54+3.88 a 58.80+8.80 a 128.36£7.06 a
W 3.33+0.65 b 4.34+1.07 b 35.27+1.36 b 21.87+4.03 b 15.20+4.64 a 29.42+4.59 ¢ 66.49+6.32 b
EwW 2.69+0.49 b 3.48+0.59 b 37.49+1.69 ab 20.44+4.64 b 19.20+4.39 a 40.67+2.00 be 80.31+44.99 b
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