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Alteration of Biomass and Fine Roots of Several Plants in Soil Polluted by Manganese
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Abstract: Remediation of sites contaminated by toxic metals is a particularly challenge. As organic compounds, heavy metals are not
degraded, and cleanup usually requires their removal therefore, removing process often employs stringent physicochemical agents
which may dramatically inhibit soil fertility with subsequent negatively impacts on the ecosystem. Therefore, new technology with
environmentally friendly and low — cost processes is urgently required. Phytoremediation has been proposed as a cost — effective,
environmental — friendly alternatively technology. Phytoremediation is an emerging innovative technology that utilizes high plants to
transport and concentrate pollutants (metals and organics) from contaminated soil into the harvestable parts of plants. The success
application of a phytoremediation process depends on many factors including contaminated - site soil properties, the extent of soil
contamination, metal availability for uptake into roots (bioavailability), plant root systems, adequate plant yield and high metal
concentration in plant shoots. A survey of soils and above — ground biomass, fine roots of plant community on the soil polluted by
manganese mine tailings in Xiangtan city was conducted by field experiment. Fourl0 m x 10 m experimental plots were established in
the manganese mine tailings zone. Soil and plant samples were collected from these plots every season in 2003. We measured soil
water contents, pH, Mn contents, fine root and above — ground biomass. We have found that the water contents, pH and Mn con-
centrations of the polluted soil changed with season by season. The mean annual biomasses of above — ground and fine roots of plant
community were 67. 3 and 50. 1 g * m~?, respectively. The mean annual biomass of living fine roots and dead fine roots were 33. 4
and 16.7 g + m~?, respectively. The mean annual Mn concentrations in living fine roots and dead fine roots were 604. 9 and 319. 6
mg * kg™', respectively.

Keywords: manganese; biomass; fine root; change

Wr#E H#3: 2004 - 06 - 16
EETE W p A HE TV A H (03C514) ; 1R AH K 24 i+ 2542 (R53103)
EE BT 105 11 (1969—) , I3 1A, 32 ik i A 38 2 MR BB 2 55 )5 T A9 F9E o E - mail: xiang ye2002@ yahoo. com. cn



338 T 75 1) S5 < i PR A e M AR v M L A W SR ) A Ak

2005 4F 4 H

TIEE SR IGARE DR, X
Xt N e 2o U™ NG E o N AR 18 52 %
BB R 75 e S IR B — A FR I B R 5
K R A REE S e S AR E/E SRR EPS
f, SR AR R A28 A R ) A ) DR/ x4
& AR B2 AR G . EAIAR B BEFE R, HULE
AR AR B FEARE -, TR AR s Y X
R TR v AR OB TSR W 204 R ARGE o A SO 5l 2
035 g I ARV M b B O AR e A AR AR Y
AR TS

1 #MREFE

1.1 TESEYHERNRE

WAL O T R A WTE T AU RR , 2t g T Al
SN 12 iy N W N = 11Nk I VLV =3 o S B
BER 17,4 °C, AEXREW R 1431, 4 mmo 5557 M 1913
TR 24 0 X N T5 G 3 FAERR DO 220

SRAFE SR TE R IX, B 4 A AR,
FEFEH A AU 10 m x 10 m, BEFEHL P53 8 25
A2 m x 2 m B/NEETT o 16 2003 SRR ZERERFE 1 IR
(EARmtE A 200343 H1ISH. 6 H16 H, 9 A 15
HAFT12 A 13 H), RAZERE e 1 MR
FEOEIE

(D AR REED, FINAE 5 em 1 T4 TEREAS /R
D5 FARECAS 1A TREE A 50 em, BRI F AR 7E K H
R 24 h, SRIEH 1 mm WYL, #6HEHA <2 mm
AR 2R CHPAHAR ) s (R AR (W AME B | 5 X 3 B8
WARRKT 1d Ja, FréEE, I E 5 AR TE 80 °C
TR EREER, HETESR, IR SRR T
#H o A ANHFERER ETICRE 25 A (TEEEN 50 cm)
FH /NS R 4% 5 25 [l S5 35 25 000 8 1 18 5 K A
pH {E A Mn 7 & .

(2)FE [ —HetE b, 2R/ IME T IR
KB INVEE 7 BT AR B s Ry AR IR SRR
M A3 ) R, BRI — R 43 18], 7E 80 C TR
T AT EH R IR 2R A T, R 5T
FAHIRER R i
1.2 13 pH EABAENE

FEM K G BEAERRIETT Bl ; T3R0Sk &
AR E (78 105 C FETZEEE) ; Mn TR
1 I RAR R0 5 WM A3 D6 BE I A I A B
HBLE Excel 2000 FACFE, JfFH SR ZE 23kt 722
S TR .

2 ERG5HM

2.1 LEEKE pH EM Mn FEMNEN
FIEERBRAER TN TR, 509009 10. 3% Al

7.0% , MAEEZFEMKER R, 598 16.2%
13.0% , WL 1,
20
=16 a:2003-03-15
iz 12 b:2003-06-16
% ¢:2003-09-15
{rﬂ 8 d:2003-12-13
jf_{ 4
0 a b c¢ d

H
| TESKEBHTL
Figure 1 Changes in water contents for the studied soils
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Figure 2 Changes of pH values for the studied soils
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Figure 3 Changes Mn contents for the studied soils
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Figure 4 Changes in aboveground biomass of the selected plants
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Figure 5 Changes of the fine root biomass of plants
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Figure 6 Changes of Mn contents in fine root of the plants

{ﬁéﬂﬂﬁ’:}j Mn é‘%ﬁ@iﬁilzﬂﬂ{ﬁﬁy 604.9 mg * kg" ,
SEAAR R Mn & 38 (4R V9B 319. 6 mg + kg™, TG
WA A SESEANAR , b Mn & BEAYAR-F- B (E AR I
AR TAR R 5 e L3

3 iR

R TS Y £ S KR . pH (AT Mn &
AT ZENT A s TR R L AR AR R Rt 1
O RAE MR, HREMATRAR, HAR
FIMEN 67.3 g - m™?5 LTS LT AR A P AR
SERE 50. 1 g - m2, T E 4R RISE AR A= ) A
SEEMEA R 33,4 F116.7 g+ m ™25 G AIAR FIZE AN AR
1 Mn & AR E S04 604. 9 F1319. 6 mg - kg™,
P B Mn F5 BEAR G I T 3 A Mn 545

Sk

(1] dEdtig, s E, PRR Y . RMES RGN R EY O Tk ],
AR, 1999, 19(2):270 - 277.

(2] BRI, & it T e A A TR A A F
WA AR TR 3 3RS R0 A5 BE9E [T, R A 25241k, 2000, 11(2):
161 - 164.

[31 4 5B, MRt AR 5,55 . A5 ICRE RARMC S N TARAEAR AR i
ZEN LG ], AR, 2003, 23(9): 1719 - 1730.
(412K  ZE Ut 5, SRuL 5 . SR ST R A MR 2R 28 4 it R F

FELI]. AHP SR 5 M 2441, 2003, 12(3): 31 - 35.

[5] skEER, Xl [, 85258, % . By TS e L LY 2 EA R
TSYCRBLIR A [J]. A 2% 2%0K, 2004, 3(1): 11 - 13.

(6] sk/Nax, ST 2L . FRARAEAR A 7= 5 RE T 5T (1], Mok BL2E, 2001,
37(3): 126 - 138.



