%25 B 3 s S = i Vol. 25,No. 3
2005 4 3 H ACTA ECOLOGICA SINICA Mar. , 2005

XIJ 31 o B ) 55 1) i % A 0 45 490 112 =2 300 3R 1Y 56 Ml

ELF,FERERT, X M6
(PEP¥RMEBFESRENRIAFEEEZ, L 100101)

BEUFAHBRNBRRENES GESZBRERR TWRKEMNBREARK MRKAEDEESENEW. 5REH.
£ 3R BEE W R BB, ARMEELEZEARVEEYBRNERBE SR/ AMBAOITRAE D, BREK R
MR ERTEBE,WMA 3 NP, 2 KEFEME 3 IR F9 8R4 5 rY R A 3 Ry 63~75 pg/(plant « d),44~55
pg/(plant « ) BB EHTHE 1 KWK WERKHE, FRPZRWFEFRERFRERMAOHRERE ., B0 W, 8 o iE 25 0 iR &
B R I BRI B e B AR — R R B

XEAIRNE;EEEMEYNE R REGEYEBERE

Effects of harvesting on As accumulation and removal efficiency of As by
Chinese brake (Pteris vittata L. )

LI Wen-Xue, CHEN Tong—Bin,LIU Ying—Ru (Center for Environmental Remediation, Institute of Geographical Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China). Acta Ecologica Sinica,2005,25(3) :538~542.

Abstract : Arsenic (As) contamination of soils is a major environmental problem both in China and in the world. Chinese brake
(Pteris vittata L. ), which has a strong ability to tolerate and hyperaccumulate As, is a good candidate for phytoremediation of
arsenic-contaminated soils. To understand the processes of As hyperaccumulation by P. wvittata and to take P. wvittata into
practice, a growing body of researches has been carried out on understanding the mechanisms of As tolerance and
hyperaccumulation, including the As distribution, speciation, transformation and nutrient uptake. After solving some technical
difficulties, such as seedling breeding, irrigation and fertilization, the field phytoremediation of As-contaminated soils by P.
vittata in Chenzhou City, Hu'nan Province has been successfully carried out for the first time by Chen and his colleagues since
2000. However, the improvement of phytoextraction efficiency of As from fields is still a key problem in phytoremediation.
Pteris vittata belongs to perennial plants, indicating that it can be harvested for several times during growth period. For the
practical application, the total amount of As accumulation by P. vittata must be considered, which depended on the biomass
and As concentration. But it is not clear if the As concentration in P. wvittata would decrease with the increase times of
harvesting. Therefore, the objective of this study is to understand the effects of harvesting on As accumulation and
phytoextraction efficiency of P. vittata by pot experiment. When 0, 100, 300 and 800 mg/kg of As were added, the total
amount of As accumulation by the shoots of P. vittata were 2.6, 10.5, 13.4 and 12. 1 mg/pot, respectively. The As uptake
rates by P. wvittata in the first harvesting ranged from 20 to 35 pg/(plant « d), which was significantly lower than those of the
second and third harvesting. Therefore, it showed that more harvesting would increase the As accumulation and
phytoextraction efficiency of As of P. wvittata, indicating harvesting was an economical and convenient way for the

phytoremediation when utilized P. vittata to improve the phytoextraction efficiency of As.

}

ES¢THH .- EXRKELEER¥ES KT E (40325003):; ERXR ARBI¥E ST S WHIIN H (40262022) ; B K F K ZL 5l BF 57 BT AF 32 % T %% Bh
H (2002CCA03800)

K HEH.2004-01-15; 83T B #9 : 2004-09-25

EERNT . ZE2XF . B. A Bt . FTENETHYBEEHR.
* JMIAAEHE Author for correspondence. E-mail: chentb@igsnrr. ac. cn

Foundation item ! cience Fund for Distinguished Young Scholar (No. 40325003); National Natural Science Foundation of China (No.
40262022) and China State Program for Basic Research (No. 2002CCA03800)
Received date:2004:01~15 ; Accepted date;2004-09-25

Biography:L.L1 Wen-Xue, Ph. D., mainly engaged in phytoremediation.



3§

AR e N A5 o M R 1 B

3:0p-Ala

539

Key words :Chinese brake (Pteris vittata L. ) ; hyperaccumulator; harvesting; arsenic; accumulation; phytoextraction efficiency

B RS :1000-0933(2005)03-0538-05 @S H#E.S792 XwFRIZAG A

bmli

FEERNFEEE .

TR~
HEESEMEEI RS
EY B A+ A

A B TR T
AR E(P. cretica L. )5 BES
EITRY, HE, DI AR, R

ARt
MR T ENEY BRI
RHRE N,
RMWEBRITR LR
ELXT R S BRRUEE B

(TR R R 73
RE7 PR AR 3L
7 32 7 SR BB R R
1 M85 5RE

ERE=

HH YA
LB A P R O MR A B O iR A, A

FERESWIRE
RTH X EE, Bl EA R4
FIMIEE KB EIR. BRMENZFEEY  ATHENLEHETE. . BEHEM LR L
MR &RZEER, BB IHEEYBEE TR

B

1.1 A 4E 5 R B R BT 5F

+

i+ ER AP

ik TR

3 E R

TR, 1T B 2 4 AN 3R LB
WobEB R ZREHN K

» L A B T A B AL SR T

F Y5 4 -

BERBESRTHANRY,
28 9 mg/kg.pH 2y 7. 9. |
Tt 1 ke, MIFF A AR L BR, 20 5 NaH,AsO,, V45 2 J&

¥ 7E B, DA T 3R B M -
=PRSSk

T HER R Sy +

% 5 55 50 bR R UEAT T — R AR 07,
FOF B 0 e M R LR i L BRI
B A 0 2, 5
— 2 R R A B R B S -

B, (2B 100 mg/kg, (S)fﬁﬁﬂm_BOO mg/kg, (4) BN 800 mg/kg.

BRNERRXEVES,
REBETK.ER M
Ca(NO;), -
1 271d J§
P BA RS (B S SR
K.

1.2 W E

FE R i o B 0 2 AR B BR DR S A 41 i 7 R0 R i BB R R
AR 3 LR 4, R R A

AFS-2202)WE . ¥ BT

Wl RFHIRETLE.
1.3 BEGIHH W

* K
2 GZREGH

SAS B B HE

FEZNWEFR—F

M

E-¥ AR € s

2.1 XX e B A ) B B 52 M)
EKIE. P EAETE 3K

B, E

ket LT

1R K 8
0 U A0 5

B, Z2REBBEKE.

T R
BRI ERIRTEN 1.3 g/pot, HE I 800 mg/kg AL E

A 1 R 4L B i8R 0 B4
1 R A AP H X AL P ER A E L E AT
= KX T
T I O R, Bl

i1k 6.6 g/pot, BEE T 3 M AL, U

HTF5 2 RUTIRBI B BA E £
1 WK (121 HFE 3 Wik IR 4

50 BRORE G, I A B AR AR S

e
i

LR R

[Eeuill

ER IR AU 60d, mKTF

EAREBHEBRERENER, BREE
RERWE. BEFBEHRKA:0.75 mmol/L K,;S0,.0. 25 mmol/I. KH,PO,.0.1 mmol/L KCI. 2.0 mmol/L

4H,O. #HYEERIBRE X 26/15C oL HEE 300 pE/(m?* - B 60 KB =
Ja o3 ACE b BRI B A ) B 5T AT A SE A

S LIRMVE AR KA N 270~300d, B

| HKAsHES LY i

GUEY L PSS

PGB E . #hn 100 mg/kg MiAT,
13 2.2

Py
£

L

FE R .

B LA E SRR IR B FEE RN £
=R B R M RN T T R 7 5 — O T SR A B B R BCR B & BEE AN ENIK B 38 i
- B A B B 500 F X BR dy B AR A RE Ol AAE

=

) I T

1 A LR,
BRI A R AN 8 3 R

H M % 3R 4R 9 B X Af

H&E

SR AN LB er 5 (Pteris vittata L. )

FEBEEMMNTEL THA LB —

BN RRENE—IERE

=KL FEE

B A B Y B TR) R B0 5 T

HNO;-HCIO, K f# » St ¥ &K 4
(GBW-08501)3# 17 Jo 1 1Y i & ;

X7/h-UN:E

B S5S
DIZEENSRERS.

PREBRWMERMERN. EXREEF, RN
B I, 3 &R A A
- F R BRI, AT

735 4 s

Y51 Y ]

At , B

Ve BRI, BB 2

= Ja — U] B, i 7] B 2R 3t 35 5

PEESE

AHEAUEEE 14.5g/kg, 2R 1.1 g/kg. &8% 0. 8 g/kg,

. 1 BRENE, {BiXE 4148 (DX
ENMEEER 3K,
ZRBE R EH ER A

3 18] N E S

A 121.181d

itz thr. BTET
B AN RAG T BRI R R A4

A

A - TR G 1>£(iﬁ7'6

2

~ 81 Ty
a Addition content of As
)
3 (L O omg/kg
% b I 100mg/kg
> b 300mg/kg
@ 4| b 0 800mg/keg
g
2 2
W 2 b
R bc ¢
:’CH 0 II % |
B Root

#h 3B Shoot

F1 ARMKELHENRRNELEYR
KHI(90 d), Br L Fig.1 Biomass of P. vittata L. added with different rates of As



540 B & ¥ i 25 %
2N RN ENEYRRMI.BE 1 IKBIRME SRKKKFIENEFHNNERY 7% 27X . ZERBBBEKEGE D. $
SRR ENFEYEBAKRKTE 1 RKWK.BEEZRAEE.

X1 AHRELETUERIREN FBEDROENE
Table 1 Effects of harvesting on shoot biomass of P. viftata L. added with different rates of As
A AL HE F AR A P& Shoot biomass (g/pot)

i H Item AL As treatment (mg/kg)

0 100 300 800

% 1 XYW FK First harvesting 3.3+0.46 1. 6£0.52 1.61+0.70 0. 9+0. 40

% 2 WK Second harvesting 1.5+ 0. 64 1. 24+0. 31 1.0+£0.13 0.940. 22

% 3 KUK Third harvesting 1. 740. 59 1. 74005 1. 6£0.11 1. 440. 26

ANOVA Test WXk B7 (8] % %

Harvesting time JJfi ¥ % %

As treatment 5 X B} jg] x %

Harvesting time X As treatment

Duncan Multiple Range Test

% 1 IRUYLFK First harvesting 1. 87a

% 2 WK HK Second harvesting 1.18b

% 3 KW Hk Third harvesting 1. 61a

* % p<T0. 01
B 1 KPERE A b IR EA Y EHN 3.3 g/pot, BEF & T & MWL MAES 2 KRS, A a 4L 38 49 1R 54 &
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Table 2 Effects of harvesting on the growth rate of P. vittata L. added with different rates of As

25 A F B R WA B A K 3 2 Growth rate(mg/ (plant ¢ d))

AL As treatment(mg/kg)

0 100 300 800
% 1 W 3K First harvesting 2.7+0. 38 1. 3+0. 43 1.340.58 0. 810. 33
&£ 2 KW 3K Second harvesting 27.3+7. 91 20. 61+5.12 16.8+2. 14 14. 44 3. 63
8 3 Wit #K Third harvesting 18.1+6. 29 18.2+0.57 17.4+1. 14 14.942. 82

ANOVA Test BT §] *x *
Harvesting time Jifj #f *
As treatment B X B[] NS
Harvesting time X As treatment

Duncan Multiple Range Test

% 1 RWFE First harvesting 1. 5b
%F 2 KU FK Second harvesting 19. 3a
%5 3 WL HK Third harvesting 17. 2a

* ¥ p<0.01; * p<0.05;NS not significant
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Table 3 Effect of harvesting Ms concentrations .I.E. shoot of P. vittata L. added with different rates of As _
ENEHERE N RS R
FHALFR As treatment (mg/kg)
0 100 300 800
% 1 IR FK First harvesting 6365 17481610 23201145 25541481
% 2 IR FE Second harvesting 166437 326211395 4043+ 507 53481984
& 3 YU #K Third harvesting 161128 2409+ 783 3151+ 632 3814930
ANOVA Test 3K i} ] % %
Harvesting time fijj i
As treatment 5 X B} ]
Harvesting time X As treatment
Duncan Multiple Range Test
58 1 W EK First harvesting 1814. 3¢
2 2 WU 3K Second harvesting 3213. 8a
% 3 I 3K Third harvesting 2384. 1b
* By ANOVA; * * p<0.01
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Table 4 Effect of harvesting on the rate of As uptake by P. vittata L.. added with different rates of As

Ll

W @ o 3 (ug/(plant » d)) Rate of As uptake

. AL As treatment(mg/kg)
0 100 300 800
% 1 IUXEK First harvesting 3. 340. 46 1. 640. 52 1. 6+0. 70 0. 94 0. 40
8 2 IR 3k Second harvesting 1. 54+0. 64 1.240.31 1.040.13 0. 940. 22
% 3 XY #K Third harvesting 1. 7+0.59 1. 7£0. 05 1. 6+0.11 1.44+0. 26
ANOVA Test
W #k 85 fa] Harvesting time % %
¥ As treatment
i X B [B] Harvesting time X As treatment % %
Duncan Multiple Range Test
3 1 W3k First harvesting 1. 87a
2 2 IR #K Second harvesting 1.18b
% 3 IR #H Third harvesting 1. 61a
x % p<0.01
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