FVFRIERISESEE 2010,29(1):91-96

Journal of Agro-Environment Science

MR KIS RERNES BRI E ST

&, BAER, MRm, & A, RZA, SR, £ H#
CHRAL K IEBRICT, IR PR QT S VEURRIITR A 560058 , WA Kb 410128)

i EESEIMAERE, 40 TR KIS X HENES B SR, DURE X 9 REE S 25T Sb.Cd As 1 Pb 4 FiE 4
RIS B AR S RAHE . S5 RR W], B X 1332 Sb 5L, 9 R £ Sb & = 4 E L3 F{f 40~11 503 £ £
A7 Cd.As.Pb {54, Cd E-35 8 (13.08 mg-kg™)FN As 33 7 (82.64 mg-kg ™) W1 B & F L IR IE S AR vE i = & (E, Pb °F
BE R (71.27 mg-kg B B 5 T2 E 305 FH AR ARG # 1 H Sb =A%) 1103 mg-kg ' S RRIAN Y Cd R F—
A 2~10 £, Cd BERER RN 2.1, FBRERR A 3;As BERBIRR R 1.04, %12 REUR RN 12.42; 25k FHWEER
TR RESIER , 242N Sb.Cd As TERB R4 H5k 796.55.11.20 1 31.34 mg-m2, APFULHIZERN S S EL B LA — W, X
BETEREEERAL T —FRr R TR

KW B K EE R MY R

FESHES X173 XEFERG:A X EHS:1672-2043(2010)01-0091-06
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Abstract; Ramie( Boehmeria nivea)is a perennial plant species that has large biomass.A study was conducted to investigate heavy metal con—
tents in ramie and its associated soil in a antimony mining area in Lengshuijiang city of Hunan Provice.Contents of such heavy metals as Sb,

Cd,As and Pb were determined in ramie from 9 contaminated sites in order to assess their potentials in phytoremediation of heavy metal pol-
luted areas. The result revealed that soils of the mining area were highly contaminated by Sb, the Sb concentration of 9 sites was 40 to 11 503

times than the background value of heavy metals in China. On average, the concentration of Cd(13.08 mg-kg™)and As(82.64 mg-kg™)were

significantly higher than the warning value of environmental quality standard for soils, while the concentration of Pb (71.27 mg-kg™)was sig—
nificantly higher than the background value of heavy metals in China. The highest Sb concentration in mixture of leaves and inflorescences

was 1 103 mg-kg™. Cd concentration in ramie was over 2 to 10 times than that in other plant species.Among these samples,both the highest

bioaccumulation factor(BF )and transfer factor(TF )were over 2 for Cd, and the highest BF and TF of As was greater than 1 and 12 respective—
ly,indicating their potentials in situ remediation of the heavy metal soils.The total translocation of Sbh,Cd and As in the third crop was up to

796.55 mg-m=, 11.20 mg-m™ and 31.34 mg* m™ respectively. These suggested that ramie had the tolerance of Sb, Cd and As combined pol—

lution, which provided a new genetic resource for phytoremediation of combined polluted soil.
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TEMRAEY), AR YRR ARRK I kR, A RORR
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BRI KB XI55 R PR IR B AN AR
BIRE M TR
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1.1 AR AR

IRV K LT XA “HH RS Z /R, S =
ik 200 277 t, 238 110 TR A AE g & 40 7 4,
7 XA 70 km?, B X N0 T — L6075, TE AL
T )RR AN — 18R . PORERI, 20 XY
T HEZ B EAY As F1 Sb i5 YL, 20 28 904EAR
G XN 2k AT As AP RNFR, RET X
)R T R ISt 32 BT5 YL A I, 45 X R R
YA 7 A T R T B A
12 RESSH
1.2.1 HESRE

2008 4 10 A ZER K TLER T X B 9 /R AE
B (ZRZ 111°28.037~111°29.312, dtZh 27°45.018~
27°46.750, ¥ 384~651 m),GPS ¥ %I 5 eTrex
lengend , /1 RAE I —HA MM L SE ORE L,
FEUGTE FE Y REALIGR 1 m? FERR(BFER ), A S5
TREMRRAHN A K TIERZ 10~20 cm ZEAY 4
1.2.2 HEmb 5504t

TR B AR T S URIE . MR e
Ja 4 L B (ZE ) L RS, B4 105 CRE
30 min, SRJG7E 65 CHLTZ=1E 5, WFE a3 i . T3
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B XA T TR NG, 2 SO 135805
YuD) BRI, FE DAY . X
O /N RAE S, RN (Preris vittata) . ™ R (Boehmeria
nivea). =E. (Miscanthus sinensis ). RATH (Herba

loophatheri) . 81| 1 X B Bk (Preris ensiformis Brum.f.).
BRI (Rumex acetosa) S5 Fh 22 4F £ B A A ) il
¥ B EL (Setaria viridis ) . T 3 ( Digitaria sanguinalis ) 55
— SRR BLAAE Y 3 A7, Fo 2 RR A L
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AAE 1 mg-kg”, FHr 9 S RAFSHBIRIE 87 f55;As &
B EESSEMES T RME, 4 6.7.9
FFE R T ER =R ERE R E 30 mg-kg™;Sb
R 2 E 5 R E 40~11 503 %, Eikmann
Kloke ™A 4y + 3 Hh 8 i fo i W R 5 mg kg™, Crom—
mentuijn S5 5RE L P B R K AR HRE R 3.5
mg-kg™, A JE 7 Hr Sb & & Al ke 45 R 35 imm iE if
TX—H, KA 7 SRS 2000 245, aHrds
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Table 1 Heavy metal concentration of soil samples from

contaminated sites

Sb/mg-kg? Cd/mg-kg” As/mg-kg’ Pb/mg-kg™

BITNo- e Towl  ffTotal il Total ik Total
1 83.9 223 214 45.4
2 123.5 8.81 183 721
3 43.1 1.69 107 322
4 157.8 329 229 43.1
5 27.1 2.67 23.0 453
6 250.2 8.51 132.5 723
7 12 308.3 2.99 310.0 66.7
8 4854 0.87 29 .0 444
9 2 750.0 86.69 176 .0 219.9
WL RE 1.1 0.079 14.0 27.0
SEME 1.07 0.074 9.2 236
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Sb &I 8 SR AR 2 364.6 mg-kg ™, T 9 SHF
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it o "R N E 48 Sb.Cd. As Pb S EEA RFE
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F(Cd 0.2~0.8 mg-kg™) , BT SRAE f 2SR 3R AY Cd
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9 FEML M R Cd HERTFHTH; Bk 2 SHEMIb

R2 ERENEESESES S (mg-kg")

Table 2 The concentrations and distributions in ramie(mg-kg™)

pri=) i3 Shoot H1F# Roots

No.  sb Cd As Pb Sh cd As Pb
6418 217 1071 1392 2320 090 144 590
5221 227 1165 1237 1550 327 162 1540
8225 144 11.18 1118 9.10 187 090 870
7844 225 1135 2085 1240 176 172 3.90
8412 195 1152 1888 2300 252 119 10.00
7754 241 1224 2544 2490 117 175 8.00
61538 1.68 29.02 2519 54150 2.08 352 7.60
74444 180 992 2465 99.60 138 321 850
21549 778 19.82 5052 5830 259 263 840
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As & & Concentration of As/mg-kg™

A AR S 3R Pb S B IR T T,

W 1 s, 2 E RN R AR E R Y
REJ1& 5, Sb As TEREMI P S Bl , HIK
2L R 8 SRR S FIE ) Cd d R 5
H ) EARRFRALN A Pb S BBIRAEME, 758
SRR AL AR R R AR A Sb B, 40k 1103
F11035 mg kg™, 5EF (Achillea ageratum) . Z-Hij B
(Plantago lanceolata) K1 ¥ 1 2 EL (Silene vulgaris )%
TR R A 2, T X LA ) 38 B\ R BE A8 R
TIEE TR EY ™,
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Figure 1 The concentrations and distributions in aboveground part of ramie
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451, H 3 SHEEXT As (952 RER A 12425
A K AE TS Y d 7 B R SRR i AR R BRI
F 1,855 ZEERT 1813 et , UL Rk
5 A5 Y4 3 e Pb.Cd . As 1 Sb 3744 K435
BE M FEA B THARE T, feism T ki
WL IEPREESR.

25 ERMNESENIBEE

DR EEEEYEYR/D, AKEER, B
SRIER SEMNAR, T BRI REAEENES
JRTHER MY, BAREANE SR & &M SR
BEEMYERNE L BRESRETB SRR
(), XY E AR5 Y B ARt 2 AR T
ZARAY,

FREE 2RI AR IT R EF AR, Ak F =R A AR
B AR IR, 0 3 Bw , BE K22 Rk _E 3T
HYHEN 1.43 kg, 1 SH MM EIFTE L 2.52
kgo Cd {5YLf/™EE 1Y 9 5 RAE f = pRHh_ AT
BEN 1120 mg-m?, As {5 YL 2 EH A 7 5 RAERS
SRR HL_E AR SRk 31.34 mg-m?, Sb {5 YL
FEEE ) 7 5 oRAE SRR EIR AR B R R 664.61
mg-m?, {5 YA 1Y 8 SRR S AR _ LIRS
‘MR, 58] 796.55 mg-m?, 2FR—FAT =

101

Sb

1 2 3 4 5 6 7 8 9
MEBRAE T 955 No. of samples

3 4 5 6 7 8 9
MEIRAE i 405 No. of samples

%, WA ,9 SRR ERREE ] A HIE PR
Cd 33.6 mg-m™.Sb 930 mg-m?;8 5 RAE 5 " FREAF
AT 3R Sb 2 389.65 mg-m”, FFHEERE
%12 ZECEBRTF 1o X PR RREE M XS Cd.Sh E
ERRE PR — 2Pl i IR SR I

3 itig

GRS AT, K TR X 9 N RE
BZ R E R Sh iYL, A AR ER Cd.As Fl
Pb V54, Fir 1 B A A AR 45 24 b J R A9 TE 3 A 7
HETEH R EfEE . Sb ARMEYNTF LR, 13EH Sb
MEBENAL. E—SBB I B, BRIk
F] 150 mg-kg*, XSHEY = A B EAE A, Hammel
WX Sb 154 55 F L X P32 Sb B & DL K
SRR T K, 43 HIFHET Sb 15 QL X FIH
SO X HIEF S, HiF Sh ERLAR 2.2
mg-kg?, +IEP{LH 0.06%~0.59%M) Sb HA—EH
ERRES Y LR IA—E BT B E M Sb, 12
=3 Sh A RS SR Sh A&
T IEINZ] 399 mg-kg™, HETXFRHEH Sb 15 4LHF5T
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Figure 2 The bioaccumulation factor and transfer factor of Sb,Cd, As and Pb in ramie
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Figure 3 The relationship between heavy metal translocation and phytomass of aboveground part
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