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Tolerance and Accumulation Characteristics of Typha orientalis Presl for As, Cd and Pb in Heavily Contami-
nated Soils

WANG Feng—yong, GUO Zhao-hui*, MIAO Xu—feng, XIAO Xi-yuan

(Institute of Environmental Engineering, School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China )
Abstract: The tolerance and accumulation characteristics for As, Cd and Pb in contaminated soils by Typha orientalis Presl were studied in
greenhouse. The results showed that the biomass, chlorophyll content and catalase activities of Typha orientalis Presl had slight difference
compared to the control, and Typha orientalis Presl possessed strong tolerance capacity for As, Cd and Pb in soils when concentrations of As,
Cd and Pb in tested soils reached 48.4, 16.9 mg-kg™ and 316 mg-kg™. When concentrations of As, Cd and Pb in tested soils reached 285,
42.1 mg-kg™ and 1 008 mg-kg™', however, those indices of Typha orientalis Presl were significant decreased (P<0.05), and toxic symptoms
of the plant, such as shoots stunted, leaves withered and yellow, were observed. As, Cd and Pb from the soil were mainly accumulated in roots
of Typha orientalis Presl and the concentration of these elements reached 31.69, 35.12 mg-kg™ and 87.12 mg-kg™, while the concentration of
these elements in shoots were only 2.06, 2.83 mg kg™ and 20.18 mg kg™, respectively. The transferring coefficient of As, Cd, and Pb from
roots into shoots of Typha orientalis Presl was slight. Finally, Typha orientalis Presl is a suitable pioneer plant for phytostabilization of As, Cd
and Pb heavily—contaminated soils.
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Table 2 Contents of As, Cd and Pb in tested soils(mg-kg™)
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Table 1 Physico—chemical properties of tested soil
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1968

FERUKEE 5K J5 7 (Typha orientalis Pres )XV E 55 14 As Cd.Pb By 5 RBURHE

2011410 A

DR a+M R EK b, mg-g” ) M S A EM(FE R
i EAE S 1 min AR H0, 25803 ),
14 HESTTSLE

SR Excel2003 1 SPSS13.0 4 T53RANE , BT
B8 2P B e 5 AT IEAS A8 (Shapiro—wilk
K, P<0.05) , S 4F-& IEA 433 B BE HEA T 8 & P
T E5HT

2 ZRE5ITE

21 FRTBEFEAEENERREEYDE

MF 3 ATLAEH , 55 H I A AR e AREL
AP EIHAMG. As.Cd.Pb MIREX AR A4 K
FEAE T B, AR RIR A T IR R AR
E2F(P<0.05), % BEAANEE 1 (RECRA: Y & 503
2 FIALEE 3 Z [AfFER #2257 (P<0.05), XfFRFIALHE 1

ZEAEYEEA BENESR, WHTEGE T As,
Cd.Pb ¥RE/5 R 484,169 mg-kg A1 316 mg-kg™ B},
FRATEHAERRIARZ B B, R T & HEY &)
SRR, RIL 3P As Cd Pb BERHM 32 14ERE
TERLTE 2 FIALFR 3 o, AR 7 X pkE R B A )
BRI R TFE(P<0.05), UHRTES Y T3+ As.Cd.Pb
WeESr Ak 285.42.1 mg-kg? 1 1008 mg-kg™ B, &Ry
ETEARERAE YRR —F L b, [Fe IR
MR B A AR, BERH 13 As Cd.Pb kBT =
BRI T AR EHAER, 5 HED As MRS (Nas—
turtium officinale R.B)H: KR i HRIE 25 5 —304,
22 KABEEH R EESEMTIEUSEEHE
ARITEW iR & BAERE SR 70 d Bk )
BmK ¥, 5 84 d JEBURRSE RAFAE B35 22 57 (P<0.05)
(B 1A), T AL ST A B R I i [B] AR AL R

R3 ARLEAFTHERAERO®RS REMBENE

Table 3 Shoot height, roots number and total biomass of Typha orientalis Presl in different treatments

HH =9/ W& A KR
g H#/em Bk P F FERRAE K ARE
oy 136+0.58a 14.5+0.71a 685+20.45a 212+12.30a AR, - E S
Ah3 1 131£2.08b 14.5+2.12a 670+39.85a 199+5.16a AR, - E S
JbHE 2 127+1.53¢ 6.67+0.58b 370+77.22b 62+8.27b AR IR IR A
% A—FI PR EAR /NG R FORAC BRI TR B %2 7 (P<0.05),
0.6¢
2 s . (nkmx
a
-.'?D 0.4} b
- ab
!
oo 2 b
a a a a
0
”. g AbEE 1 LbH 2 AbH 3
(B)id & LA B
T 15¢F a
g 8 a ab a ; a b a a
‘T‘. a a
S
£
H
o5
[
oy AhER 1 KhEE 2 Kb 3

O56d @70d ©84d
B EAREEA R TR R — REER B FIAL BRI A B 3 22 5
Bl FAERMHRTHEESENTRUSEEENETL

Figure 1 Changes of chlorophyll content and catalase activities in leaves of Typha orientalis Presl
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Figure 2 Accumulation characteristics of Typha orientalis Presl for As, Cd and Pb in contaminated soils
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