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Effects of Soil Moisture on Phytoremediation of As-Contaminated Soils Using As-

Hyperaccumulator Pteris vittata L.

LIU Qiu-xin'? , YAN Xiu-lan'" | LIAO Xiao-yong' ,LIN Long-yong', YANG Jing'

(1. Beijing Key Laboratory of Environmental Damage Assessment and Remediation, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: A pot experiment was carried out to study the effects of soil moisture on the growth and arsenic uptake of As-hyperaccumulator
Pteris vittata L. The results showed that the remediation efficiency of As was the highest when the soil moisture was between 35% -45% .
P. wittata grew best under 45% water content, and its aboveground and underground plant dry weights were 2. 95 g+plant ™' and 11.95
g+plant ™', respectively; the arsenic concentration in aboveground and roots was the highest under 35% water content, and 40% content
was the best for accumulation of arsenic in P. wvittata. Moreover, controlling the soil moisture to 35%-45% enhanced the conversion of
As(V) to As(Il) in aboveground plant, and promoted arsenic detoxification in P. wittata. These above results showed that soil moisture
played an important role in the absorption and transport of arsenic by P. wvittata. The results of this study can provide important guidance
for the large-scale planting of P. wiitata and the moisture management measures in engineering application.

Key words : Pieris vittata L. ; arsenic; soil moisture; phytoremediation; remediation efficiency
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Fig. 1 Effects of soil moisture on biomass of P. wvittata
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Fig. 2 Effects of soil moisture on cell membrane

permeability of P. wvittata leaves

WOR Iz 2577 42 B 2R (P <0.05) . MABRIA FR
IR AR i A, B B S KR A 3 i
56 IR PR RS I Ho b A0 AR S
(I FAE 359 AbBET IR FIUEAEL. IR WA F X e £ IR WA
s S AR PEA 5% , 33X S Fh T 35 e e X 114 TR LA
VA sz, AT As( V) il i iR L
WS T A BSA FETiT As (T ) 1 5 5 32 R 11
S D Y K R M
WA e R Jro. IHEIE RECR , Lok
FOREART 25% W s R B0, R R 50K
R AR 2 Al At AR 2% 1) 3B 905 3, iy L e AR et J32
MR, e ERCR A . X AR {2 e TR BB h T
WM F A SRR o3 PRI AR 2R 3 085, ol 1 A B
e fr i FANG R A RE T, DI s 1 A JUAR R 1) i
B .

F1 TRTESKETRNERBLNLHESE

Table 1

Effects of soil moisture on total As concentration in different parts of P. vittata

o B As i/ mg-kg ™! - HERE
T HEEKE/ % s 74
’ b1 % R ‘ 1% RS
10 194.2 £2.1¢ 83.9 +3.2f 2.32£0.11° 1.12+£0.12°¢ 0.48 £0.02¢
15 249.9 +2.5¢ 112.4 +8.0% 2.23 +£0.18% 1.50 £0.50°¢ 0.68 £0.05¢
20 259.9 £6.5" 118.9 3.0 2.19 0. 11 1.60 +0. 60" 0.73 +0.02%
25 256.0 +6.8" 133.6 +9.8°¢ 1.92 +0.09° 1.56 £0.56°¢ 0.82 +0.06
30 275.0+7.3" 139.6 +15.6" 1.99 +0.27" 1.70 +0.17" 0.86 +0.10"
35 307.3 +17.3* 218.6 +5.3" 1.41 £0.11¢ 1.89 +0.09* 1.34 +0.03°
40 306.4 +11.3* 208.7 +11.5° 1.47 £0.03¢ 1.92 £0.09* 1.31 £0.07*
45 213.6 +5.34 157.8 +7.0" 1.35 £0.03¢ 1.30 =0.30¢ 0.96 £0.04"
50 213.1+9.5¢ 150.3 +7.9% 1.42+0.01¢ 1.30 +0.31¢ 0.91 +0.05"
60 197.5 +16.54 98.3 +6.3 2.01 0. 04" 1.20 +0.06% 0.60 +0.04%
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Fig. 3 Effects of soil moisture on the AsaccumulationofP. vittata
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Fig. 4 Effects of soil moisture on the remediation

efficiency of P. wittata
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Fig. 5 Effects of soil moisture on the arsenic species

distribution in P. wittata
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