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M OE: ik Pois R HEEEY . FESCRETE L L, SEEEARAR. SR ARV REY 12 Rl 1R
MWRFERS G RAE WAL AT AR WK E (0, 500, 1000, 1500, 2 000 mg = kg™') #y Pb a4k
B, Ed TR, RS B, b BRI TR Ph E i, BRI X P vk b R . 4
REH . BEE Pb AR RGN, 12 FE Y A R BRI RS EAEY P BUR R B R R > 2%
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Sy 1500 mg » kg ', EAERBKT LA 6 fh, KR BRECR (3.46) > =ik 5 55 98 <= 8 A
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i, K. B 276 (1.36) >3 (1.30) >8AEEE (1.23)., ESawEE. KRB LBEEHE Ik
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Pb Tolerance and Accumulation of Pollutant-Remediation Plants
XUAN Bin, ZHANG Ling-yun, WANG Ji*, CAI Xiong-fei, LI Shan-shan
(School of Geographic and Environmental Science, Guizhou Normal University . Guiyang,
Guizhou 550025, China)
Abstract: Based on a literature search, 12 species in the families of Gramineae, Leguminosae, Compositae and
Solanaceae, that are phytoremediation plants capable of decontaminating Pb polluted soil, were studied for their Pb
tolerance and accumulation capacities. The plants were subjected to Pb stress at varied concentrations (i. e., 0,
500, 1 000, 1 500 and 2 000 mg * kg ') in an indoor pot experimentation. The root length, height, biomass,
above- and under-ground Pb contents were determined to compare the Pb tolerance and accumulation of the plants.
The results showed that, as the Pb concentration in soil increased, all plants decreased on biomass and increased Pb
content in the order of roots, stems, and leaves. A comprehensive evaluation suggested that Cam psis grandi flora ,
Lolium perenne and Poa pratensis had the potentials for use of remediating the soil pollution in lead and zinc mining
areas. Among the tested, 6 plants showed a bioconcentration factor (BCF) greater than 1 at the Pb contamination
level of 1 500 mg * kg ': Poa annuaat 3. 46, Aster ageratoides at 3. 34, L. perenne at 2. 32, Cynodon dactylon at
1. 78, Rudbeckia hirtaat 1. 72, and Capsicum annuwm 276 at 1. 26. And. three varieties had a translocation factor
(TF) greater than 1: C. annuum 276 at 1. 36, R. hirta at 1. 30, and Medicago sativa at 1.23. Taking BCF, TF
and repair potential index together into consideration, R. hirta appeared to be the choice species for Pb remediation
on polluted soil with a displayed capability of accumulating 2. 576 mg Pb per plant in above-ground parts from a soil
containing Pb 1 025 mg « kg '.
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PR ARSI T B T 4 CUKFIRAE . & FD
A R 10% M BUEUK I R J . 28K
Mk, EBTRFRIBAE (2551 CH IR B2 .
TEHTWT A& B 5 A AD TR AR b, Bl T BR . T
KR B, ERRKBISIR Y. Bkt s
WA, B S Mo 1T A, WS AER,
i1 pH (EH 7.36, A HLGT 31.24 g« kg ',
4% 213.52 mg « kg™ ', AW 4.53 mg - kg ',
HAHR 4. 27 mg « kg ' BEE Pb(NO), it W E
49513 0. 500, 1 000, 1500, 2 000 mg » kg ',
SRR G, A 15 em X 18 em (H AR X
D) AR, fREFE B REKE 802, #fk 2 A
HIE TR WA 102019 Hoagland # 5%
WHEFR . 3 A5 ¥ HE WA i i Ml R A R )
B S EORK Rk R BR BT T A AR AU
V5. FEHZERK e 2~3 36, R4 TR 1A
K3 JEAE 105 CR AT 30 min, JRJ5 70 CHET 2 1H
o, T EEES L. SRR E, B
MAARNE W I, TR, BT 5 I HE
YIRS 100 B (FLAR N 0. 143 mm) R JB 0. iR
%), %F HNO,/HCLO, (5:1, V:V) #&HI&.
EET (180 CAHI 160 Pa) %5 M1 1Y 58 DU 9) £ 4 i
HEZRBIE. HERMWEBREZR 100 mL 5 &l
H, MK E 2. R T ol g O Ot T
(ZEEnit700P) 7 #5 & 1 .
1.3 HiEAEFEM FE

K SPSS 22.0 f1 Origin 9. 0 #F 478045 /0 #7
A 1 T A P 25 G P R FH SR e B0k b
WE2E R B T RCEIE Y A5 R A bR I 1k Ak By
%L AGE . SREIE DT, HEZR R

(1) iz F SR R B0 2% 98 br 217 Al Ak 2
X =X, min
X] max*XJ min

s p(XH R PG IR RBMHE. X,
PR MK G RIS I E AR X i X e 53
TR 5 AR AR Y f/IMEL R R KA .

(2) PEE

\/i[/l(X,J)—#(Y,,)]Z
Vv, == —
Y /’((XU)

(X)) = (D

(it=1,2,-,m)

(2)



734 R PR

%33 &

W, =2 (3
2V,
AV 3058 25 35 A 0t 4 3R 28000 b ofE 2 R A
W R 45 15 b 1 BUE R L

(3) ZEEVEM D EMITHAE
D:EE,AX-) cW, ] G=1,2,,0) (4

JEEP D FR A 18R 55 WA (R R AR 25
PEHT D AR R /IR B RE A TR 5 18 5 255 2R A7 HE R L
W S 186 R i RE I R

2 X554

2.1 A[E PbiKEMEXEYEN T

ANTF] Pb o B AL BEXT 12 FhoRE 9 L b T R
(Dry weight, DW) fysZmanl&l 1 fifox, BE&E Pb
W RE RS, 12 R4 M 1 DW A 5L B ) B
TR, BAER . =mber . =rh A e L1
Pb ¥ I0&E M 500 mg » kg 'Bf, Hilh F3F DW 23

INIE BT, SRR B R Pb &7 — & R
7 _
OCK N 500 mg * kg !Pbifii B8 1000 mg « kg ! Phjipits

6 | E11500mg « kg 'ppfiis #2000 mg * kg ! pbjipin

O

ES

. a

g4 L

~

i

£ 3

Ao

_1_]

H 2 b
1 :

| 7

0 7 1

AR ARK, XNERGEVREN, PbkE
KT 200 mg » kg ' SR HEHNAH A A, X Fh
PG R AR 2 1Y) T 45 i 2 (A ) =25 4 1 14
AHLER, FEAE AL Y R P A A
2000 mg « kg "BF, AR, RBEOR, BO%. R
L. MR, SFA . BAEE N B DW
5 CK M E TR 40 FBET 39.01%,
64.36% . 71.54% . 35.47% . 36.42% . 33.98%
M 35.03%, =Wk 5E FMBRA 276 76 1L B T
TAF G, UL SR EE Pb JWhia T R4 R B B
A P AR AR R R AT v A 1Y e R R
Pb J5. FELL Pb(PO,), 1 PbCO, %% A UL i A
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SR, MR K. Ca, Mg % Ko R K
JCR Fe, Cu, Zn SN, Y S SR oo R ot
ZMSBERKERSRIET T,

[T rn—————

B 1 FEPbAEREX 12MHEYHE EBTFENZM

Fig. 1 Effect of Pb concentrations in soil on above-ground biomass of 12 species
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Fig. 2 Pb in above- and under-ground parts of plants grown on soil with varied Pb additions
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Table 1 Pb BCF and TF of 12 species
B MR mEw O RER N mody meed g simers s ode S o e
5 A At
BCF 1.78 2.32 5. 46 3. 34 1.72 0.75 0.75 1. 26 0. 83 0.11 0.22 0. 24
TF 0.15 0.12 0.11 0.27 1. 30 0. 14 0.48 1. 36 0. 39 1.23 0. 39 0.42
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Fig. 3 Pb accumulated in above-ground parts of R. hirta
plant as function of Pb concentration applied for
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Table 2 Individual Pb tolerance, subordination value and comprehensive evaluation D score of different species
& ARART Pb 4L SR R s
Wy WL BT WER WTH Aot
Wi RK eh g mam man D #@ a® w G w® v
HUERI 0.87 0.70 0. 80 0. 89 5.71 26.03  0.639  0.450  0.597  0.625  0.323  0.576 0. 504 7
LG 0. 89 0.72 0.78 0. 83 22.28  56.98  0.722  0.533  0.549  0.555  0.559  0.477 0. 568 2
R 0. 96 0.70 0. 65 0. 82 3.15 37.46  0.576  0.440  0.569  0.564  0.501  0.581 0. 542 3
EYiAE 0. 85 0.70 0.76 0.97 3. 26 3.21 0.574  0.560  0.442  0.582  0.411 0. 486 0. 486 8
=M 0. 96 0.70 0.79 0. 86 2.50 2.63 0.480  0.628  0.574  0.587  0.694  0.457 0. 569 1
LYY 0. 86 0.70 0. 39 0. 54 8.48 8.99 0.625  0.600  0.322  0.331  0.535  0.355 0. 450 11
A 0. 84 0.71 0.74 0.58 2.11 1111 0.435  0.550  0.436  0.172  0.524  0.697 0. 523 6
SEY 0.95 0.73 0. 67 1.18 1.27 4.39 0.591  0.880  0.264  0.273  0.398  0.338 0. 411 12
SHREE 100 0.73 0. 95 0. 87 1.12 4.53 0.516  0.671  0.527  0.619  0.410  0.573 0. 528 5
i} 3¢ 0.94 0.72 0.77 0. 60 1.56 2.16 0.400  0.500  0.502  0.459  0.487  0.476 0. 474 9
=yisv 0. 84 0. 64 0.70 0.75 12.95  12.00  0.533  0.500  0.612  0.610  0.527  0.492 0.531 4
B 276 1.26 0. 68 0.76 0.74 417 4.05 0.698  0.417  0.576  0.521  0.300  0.474 0. 454 10
& 0. 10 0.08 0.08 0.12 0. 30 0.32
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