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Pilea cadierei Gagnep. et Guill’s Growth and Accumulation Under Single and Combined Pollution of Cd and Pb
ZHAO Yang-di, PAN Yuan—zhi®, LIU Bi—ying, YANG Hui, HOU Yan, ZHANG Jian—fang, CAI Lei

(College of Landscape Architecture, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Using the method of pot culture, Pilea cadierei Gagnep. et Guill was treated under the stress with single and combined concentra—
tions of Cd and Pb. The growth changes as well as accumulation and transference of Cd and Pb were studied. The results showed the that with
the increasing of concentration of Cd and Pb respectively in single treatments, the aboveground dry weight, root dry weight and root tolerance
index of P. cadierei Gagnep. et Guill were all first increased and then decreased. The biomass of P. cadierei Gagnep. et Guill under different
concentrations of combined treatment by Cd and Pb were lower than that of CK, and root tolerance index gradually decreased. The contents of
Cd and Pb in roots, stems and leaves went up with the increasing of concentrations of the heavy metals in all treatments, and the accumulated
amount in roots was higher than that in stems and leaves. Under combined treatment, the contents of Cd and Pb in different organs of P.
cadierei Gagnep. et Guill were more than that under single treatments and the transference amount of Pb in aboveground parts of the plant
had a larger increase. The results indicated that P. cadierei Gagnep. et Guill was a potential phytoremediation plant for combined heavy metal
polluted soil.
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Table 1 Physical and chemical properties of soil

BHRI &N &P/

4K EL2EE&E/mg kg

H

P gkeg? gkt gekg? gekg? Pb cd
6.3 3962 046 0.66 367 3553 032
1.1.2 HEYIA R

L% IK £ (Pilea cadierei Gagnep. et Guill ) : %
B REZE T A2 1L e, JE R T )T ol K 8 5
KM, R TCHE R AT . FHEREN 12 86+128
BRE TE 4 A ), B A A R A T,
FEFARARBUIL)S , NI IR B2l S — By et
VIKAEAERATE , B KRR ARG, B4 10
WRAE TR L
1.2 #risabEE

RO A (2 T BUBEE K
#), BEHEL 95 kg, A TWIFEKEHEFKER
60% 7% o V5 1 JAJS K B KB MR gl B4
AKIAIER T ROK BT 60% 44 . 3537 20d J5,
FERRIER R 73R 2 Fin, SEAHBIAY CdCL-2.5H,0
1 Pb(OAc),*3H,0 FLRLYA W , Y5 ML BEETE 4L 1=
(B M 2 I peRE, B2 Cd.\Pb B 75 15857
BE), WELI4E Cd #1 Pb i, Bk mg-kg™'s LAGEHE
THKAX(CK), ELBWERRKRESE EK 1 IE
PR B RS M B E R 3 IR AT E
ERIERNAE PR 45 d JFBER, WE 54T
1.3 Hmbl &R

R WOR MY A B Rk e, FERZEIEK ik
2~3 3, MG THILRERKM ., RS, 7
105 “CHEAE A AT 30 min, 34 R 4RA5EF, FEAE 70~80

R 2 RWAEEEFAE
Table 2 Experimental factors and levels

e AEBRHR FE /mg kg
CK I I i} v Vv
Cd 0 0.3 1.0 3.0 10.0 30.0
Pb 0 250 500 750 1 000 1250
Cd+Pb 0 0.3+250 1+500  3+750 10+1 000 30+1 250

CHRE THT 2EE, FrE. LR ®E R
FRIBAETE ARSI AR, RS e e T
(AA320N A1) F#ijE A Cd.Pb 5 & .

R 2 T 1 4 4= A0 B A AR 2R B0 BRAAR &R
KE

itk RIS A Y B RS AR &

HeRIB S E=Hk EH S EEE &R
YR
1.4 BiRLES ST

3% FH Microsoft Excel F1 DPS #{4:%F $3E #E47
2243 HT A LSD K56

2 GHRESH
2.1 Cd.Pb B—REESAERFIEMAKIEEKE

=g
2.1.1 SHFEM-A K AL A= Py B A ik R A B

M3, £4AUFH,Cd.Pb B—gb XS
A 7K AL 1 35 43 FAR ER T A 5 i B B 2 A VR
RG2S EFHE TREAEE, Cd BR—bPEET, A
YR AE BB T, 5 X IR 26.41% , Befi%
{8 ALKV, U X FR Y 82.75%, Pb H—
AEFETT, RERR 4 A A (R S IR AL K T, B
Xof B8 35.79% , # 3 iX —AbBEAK S, M YIHL P RO G
TR, ALK VB, A= 2 X R 78.76%,
RUHHBHFEASR,

ME S5 FTUES, SR LEHARR,
M KB AE Y B FEE Cd-Pb &2 & Ab Bk EF (32
=, BT, 2 Cd-Pb 2 & Ab VR B Fe i B, AR
) 2t bR B A T T 4 B X B Y 70.34%
178.61% . \PLHER AT LIE H , 7E Cd-Pb H A 4L
T, WS, B AR IEZ B I EK
2.1.2 XFAEMA K TEAR K TR ZR P8 E i s

HERSWHWERN, BaEMm 2R R, MY
EPFRET , BB ARFEE MG, HRRY
Ak, EHIL, R R HETEEOR Aok I B Y AR 4
B RN — N EE BEENRRY, £R3.8R4 B
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3 Cd B—RIBX LMK E KEIRNT
Table 3 Effect of Cd single treatment on growth of Pilea cadierei Gagnep. Et Guill

Cd 4L BKF Mo BT E g AT &g 2 REES K /em WAL
CK 36.99+3.90 b 1.73+£0.08 ¢ 1.00+0.10 b 23.10+6.37 ab 1.00+0.27 ab
1 38.02+0.81 b 3.08+0.57 a 1.06+0.03 b 27.47+3.05 ab 1.19+0.13 ab
| 46.34+0.72 a 2.61+0.41 ab 1.26+0.03 a 30.90£5.34 a 1.34+0.23 a
I 37.41£2.09 b 2.37+0.27 be 1.03+0.06 b 26.23+8.99 ab 1.14+0.39 ab
v 37.16£1.64 b 2.42+0.30 ab 1.02+0.05 b 22.57+4.27 ab 0.98+0.18 ab
Vv 29.79+£391 ¢ 2.26+0.41 be 0.83+0.11 ¢ 17.97+3.04 b 0.78+0.13 b

7 A LSD B3 Sk, A RIFIAR/NG FHRFR P<0.05 KEEFBE; RPN 3 RER FHHEAREE. TR,

Note: The same letter within a column indicates no significant at 95 % probability using LSD test. Data are means of 3 replications(mean +SD). The same

bl %4 P E—AMERHEM AT KEOR
Table 4 Effect of Pb single treatment on growth of Pilea cadierei Gagnep. et Guill
Pb AbHEK i BT E g AT &g 2 FitE RS K/ em R R TS
CK 36.99+3.90 b 1.73+£0.08 ¢ 1.00+£0.10 b 23.10+£6.37 ab 1.00+£0.27 ab
1 46.37+3.42 a 2.28+0.17 b 1.26+0.10 a 27.30+£7.60 a 1.18+£0.33 a
I 50.16+3.97 a 241+0.13 b 1.36+0.11 a 30.77+5.11 a 1.33£0.23 a
11} 46.61+1.40 a 3.38+0.34 a 1.29+0.04 a 29.47+3.93 a 1.28+0.17 a
I\ 32.90+2.77 be 1.56+0.17 ¢ 0.89+0.07 be 21.93+2.68 ab 0.95+0.12 ab
v 29.06+1.59 ¢ 1.44+0.14 ¢ 0.79+0.05 ¢ 17.80+£3.85 b 0.77£0.17 b
5 Cd-Pb EAREMEM I KIEE KRN
Table 5 Effect of Cd—Pb combined treatment on growth of Pilea cadierei Gagnep. et Guill
Cd-Pb 5 & 40K B2l ok T e Wt E/g 2 PR I/ em R R RS
CK 36.99+3.90 a 1.73+0.08 a 1.00+£0.10 a 23.10£6.37 a 1.00+£0.27 a
1 34.45+4.56 ab 1.81+£0.25 a 0.94+0.13 ab 22.07+4.08 a 0.95+0.18 a
I 30.98+4.85 abc 1.71£0.25 a 0.84+0.13 abc 21.47+5.94 a 0.93+£0.26 a
I 29.16+2.80 be 1.65+0.17 ab 0.80+0.08 be 20.90+2.51 a 0.91£0.11 a
I\ 27.68+3.02 ¢ 1.560.15 ab 0.76+0.08 ¢ 19.80+2.36 a 0.86+0.10 a
A4 26.02+£3.11 ¢ 1.36+0.14 b 0.71+0.08 ¢ 15.20+4.20 a 0.66+0.19 a
/N, FEE Cd.Pb BA—Ab IR B A, B K EAR PbIRRE

ARKEL ETHE TR, 24 Cd WS Pb ¥R e
K MFERE A, A AR R R B KT 1.00, &
B A 2 H X BB 33.77% 1 33.20% . %A 24 14 Cd
W <3.0 mg-kg™ B 13 Pb ¥R F <750 mg-kg A,
ARIMAERMIER . (HFEE Cd.Pb —Ab Yk
FERE R, Y R FE BB K, IR AR F
NEFER B IR EER Cd Pb B8 — bR, 7E YA KT
RS 51 KA X B 77.79%F1 77.06%

5y — A iEERE, 78 Cd-Pb Z A& 4L
BT, AL K TR AR R AL FR VR BE I RO 28 87
M, EABEKFEN, Vi, 256 Z X R
85.71%7#11 65.80%, A] WLULEHMR R EALZ B ™EHM
F%E, FNWATLIEE Cd-Pb E A A BEXHEYR 2
15 EVE A L FEIK s — b B B o
2.2 Cd.Pb B—RHES SLAETHMSKIEER Cd,

A 1A, Cd B —Ab BRIt ZEmVe K e 25|
MR Cd S B I REH AL B B T T3 i, {57238
T e BE R TR RN ZERT Cd BRI EAR, A ZEAR K
I HZ A AL PR B B RS/, a0 Cd AR BEKSF- V
i, I FIZEN A Cd 25 B X IR 50 ) 2.24 4%
F13.03 155 AR Cd BB NIFEE Cd Ah Bk
AT R R B SR BT S 1 Cd AR BRIV AT
Vit B BBl R 21.71 15 21.00 4%,

Pb H—GR BRI, Pb 7EAE MY KB (25 AR Y
R Cd B—AE PR AE AR, B RS AL PRk 3
AR, . Pb BRIEAEYIR A AN 8 2T
RFLEMFIZEA A HGIE . 40 Pb AbEIKF- V B, 025
N9 Pb B AN IR R T 2.80 5 6.29 %, T
A Pb 5 8 NH FR 3R T 65.80 1%,

Bl 1 BN, B /K e Cd-Pb 2 &AL BT ARER
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Figure 1 Cd,Pb accumulation in different organs of Pilea cadierei Gagnep. et Guill under single and combined treatment of Cd and Pb
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VB, e KA ZE AR Cd & B2 L Cd B
— 3KV 15 515 48.39% .14.53% ,42.91%
[EFE, i 25 R WA Pb & B L Pb B — b 3K
V 894357 H 899.42% .269.76% .109.71% . FH I ]
A, FEXTER AL, Cd-Pb B A A —E R
AR TR 2R R E SR TR
23 Cd.Pb E—RHESGRHEXNEHEKEEERE
EBEENENE

HEBITHERTE 100 PR E 3%
HeRENEE, HUIHMEY B R B RIS R rig
01, Be— AR E B AR BT UM R IR B 4
HYIEY RN, A RKEE, BE R IR S BN AR,
T A RPN A B R RGR Y , BAR
HENESRE G EMEIAZBEEEEWIERNE X H
HESREIB EEETTWA, XTI EESE

15 1E EAE IR RS AT 2R, AR R FHE
SRR BRI RIKAENIEERET]

3R 6 Al A, 7E Cd B — b ¥R KPR 2
K B Cd BB AR KT, ZEARFDK
IV E kSN, Xt REAY 348.15%, Pb B—jbFi
B, Pl Vi B 3 0, A A M 3 Pb E R BB A
S . BRESRAELEKEV, X
460.03%

7 Cd-Pb A AT, FEM /K6 L35 Cd iF
B R R AL AT TS 23S S (B 5 RIKF
Cd F—AbI AR L, Hal B8 S YA e T %, (e
K Vi, B4 HK Cd TR EBmE —&, 15
VoK fEHh_EFERAY Ph iFR8 S R AL K A9 i 5
T, BIAEFEKF VB A B BRI £ 7K T Pb (9iE
BEBEKRKIF K Pb B — BT T
758.02% .325.75% .364.30% .710.60% .373.54% , &5
R, A KIETE Cd-Pb B A A F A4 T AL 3E T #
_EBXT Pb AR
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%6 Cd.Pb B—RHE SAETHRMS KM EE Cd.Pb TRLE
Table 6 Cd and Pb transference amount in aboveground of Pilea cadierei Gagnep. et Guill under single and combined treatment of Cd and Pb

Cd H—4bag Pb B—4b3 Cd-Pb B A4bH
AEFRAKF B Cd TR R S 6 Ph FERS SR Hi 13 Cd SR B S 36 Pb FERS SR
mg+100 plant™ mg+100 plant™ mg+100 plant™ mg+100 plant™
CK 0.53+0.06 d 0.38+0.04 ¢ 0.53+0.06 d 0.38+0.04 d
I 0.88+0.03 ¢ 0.54+0.13 ¢ 0.67+0.08 cd 4.63+0.92 ¢
| 1.760.17 ab 1.23+0.23 b 0.62+0.12 cd 5.24+0.80 be
I 1.08+0.18 ¢ 1.41+0.10 ab 0.80+0.07 ¢ 6.55+0.54 b
v 1.86+0.09 a 1.07£0.27 b 1.38+0.17 b 8.65+0.98 a
v 1.55£0.21 b 1.76+0.50 a 1.78+0.26 a 8.35+1.36 a

mg-kg™ Bk # 3 Pb ¥ <750 mg-kg™ B, MM A K
E%, AR 2R A W 0 g, mT B AE Rt
7K A6 T A Cd Pb 75 Yt Hh Ay 1 38 &1 58 A 4 1k
2, 1£ Cd-Pb BEIHEZKET , B KR A4
BX/NFXIR, BREANEK LT HHEZBHIE
A, B E, WHE RS, fIaTH Cd-Pb
A AbF H B — b PR B R

e KB R FEFEE Cd.Pb B—AbFRVR B
MFH R, Se B FHE TR, X ULBAKMR Y Cd 5% Pb 5
RHFR R A K BIVEFH . (EXRP il 2 20k BE YRR
2138 Cd ¥R 30 mg-kg™ 503 +3% Pb ¥R 1250
mg-kg™ B, FEPRAIAR S BN YT BRI 78%F0 77%,
HEZIAELEHGE, X5 Cd.Pb H—-KHEA
YUXHHSEAR RIE SR A AR, 5B
A EEAR , 78 Cd-Pb Z AT, LR KAL)
FRA AL BRI BE A TN K T2 8T T R Fi TE 4B At
YVERIRT, IR M ES R, MEYA AE NEER
B, A AR BT S R s ok o BRI, FE VA 7K AEAR
FAKZ M H L —KIER Cd-Pb & &5 Y4™
BHAH T EE K

7 3 PR ERAAETR  AE A KB T 25 AR XS
P EE 4B 9 IR e B AR 5B RE A AL B VR B A T
T AR, AR Cd A1 Pb A9 RE T A
SR, X —Z5 X R L FER 3 e —
B RAITE &=35% Cd Pb RIFR E4HAE L, BB
RV, YR RARE Cd WYL FEE N 54
BESEG Oy A TRAMASY U IR £ Ik BR R VTE ,
A TIRRE . B, B KB —FEPETT RE S
A B fff Cd BRI, Xt Pb R, TLigRTE
PbEE—4b I T A& Cd-Pb E AT, HBRIAR>
e X AT REZ B Pb 7EAR & EZE LA Pb(PO, ),
PbCO; U A , TER TR P B TS ML
A7 Pb, TR AL SR ITIEME A, a1 M b3R5 4

BIXEN, BT R ARFMTERFRY R IETE Pb {54 L1
Xf P (4R CRRA Y B 43 AR RS, R IR 3 Pb
BIEREILHIRT A LIUE Pb I5 YR 8 T, #EA
CTEER N A4 KR53 P Bl s SEZEAR TR, ASB 5T
BRI —3, B TR RS EL R
R, MW T # ERA& 2 ENEEME
Fio B, iR 25 RiE M, Cd-Pb & S4B —EFE
JEEARHE T FERHA/KAEM 25 RS Cd P AT, 3
UL A A H S PIF B & B 7E1E M2 K B 1R I A AR
ZHAMRER. X—45ef2E LE9HCu Pb H—
KA E ARG F IR AKN Cu.Pb B REKZ
RAM. ELEITRZEMHEEFARAEGRE SR,
DR AR SN RN P R A 5%, TR I B AP
WA

MR KIEE S B IR B ERE 3 FibFE &
1T 35975 v B TR _E TR S U R R R Y
Cd B— BB m VR E ) Cd-Pb HAALIET, fErt
AKAEH IR Cd IERE BB Pb BB BB BSA
R, R PR VR Y a8 SR SR A R
oty ERE T, RNRA, 448, Pb
TEM-A KL 3B 4%t Cd MR MR BRI HIVE R,
Cd fEAE b 3BA>% Pb B R BN BEVE - H
WAT1S, TEMAKIERA BN HIEES R
1. RRER A ES RIS M, X Pb MRS RE S
B, AR A /K AE R — T i el B A O
HBHEY o

4 i

KM () Cd Pb B —AbFR BB AR HEAE YA K TE /Y
AR I — R TR SR I IR A E AR R T
) Cd-Pb B AL BB WRET , B KIEMAEK
FPPH], W AR, P ERER , W 0 Cd-Pb 2 A Ak 3
XS R RO REIER . TR KIEnt .
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