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Effect of Lead-tolerant Bacteria on Lead Uptake and Accumulation by Ricinus communis L.

TAN Gui-e, HE Chi-quan, LU Xiao-yi

(School of Environmental Science & Engineering, Shanghai University, Shanghai 200072, China)

Abstract: A pot experiment with soil amended with Pb(NOs), (300 mg Pb - kg~soil) was carried out to study the effect of three Pb-tolerant
bacterial strains, Bacillus cereus, Bacillus subtilis and Pseudomonas aeruginosa on Pb uptake and accumulation by Ricinus communis L. The
results showed that B.subtilis and P.aeruginosa did not significantly change the shoot biomass of R. communis, but B.cereus increased the
shoot biomass of plant compared to non-inoculated plants(P<0.05). However, Pb accumulation in shoots of R. communis inoculated with B.
cereus, B. subtilis and P.aeruginosa increased by 40%, 18% and 19% (P<0.05 )respectively compared with non-inoculated plants. It was sug—
gested that the Pb-tolerant bacteria improved Pb uptake by R. communis and the inoculation of tolerant bacteria could potentially enhance R.
communis the remediation efficiency of Pb contaminated soil.
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Brassica juncea #3Fx, A BUMR BR 2 B T A A0 A=
KR E T PRI 48 Cu Cd . Pb il Zn BRHE,
PaE4iE , B RR (Ricinus communis L)Xt Cu . Cd . Zn
S T 4 A BRI PRI ScRe e BRR AR
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1.1 TEHR

+HER A B A, KL FE(0~20em)
TGt 2 mm i, - HEEAYERTIT . pH(H,0)8.3,
4N 1.69 mg-kg™, 4 P 0.93 mg-kg™, 4 K35g-kg,
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THIRFER B _FHRRIETS KT 15 Ue o 2 4lifk
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ety 5 g-LL, NaCl 5 g- L, Ji§ NaOH ¥ pH %] 7.0,
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S TR e

1.4 Rk

PRI R i T+, #45 10009, $EALIR>
150 g, A HLAE 50 g VERFEAE, 31 1 200 g- 7%, ARJG L
TS MA Pb(NOy),, il g Pb 15 44 1 48 | H AL F ik
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ZF 6L FT T R A 2R A0 AT D A Y B R D P X
I 4391 0.75x10° CFU - ki, 0.83x10° CFU - ki,
0.68x10° CFU - i,
2.2 Pb HHEBE#RITE R KA

Pb U R AR B RRA K A L35 2, R 2R
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Table 1 Effect of different Pb concentration on bacteria growth
B R img « L
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%3, LA RRAH L, BERE 2 AT R AL BE A BERR R
Pb ¥ e i, Z57h Pb WO B AR AL, - Ph #k 3
A BT DD s R FRURT R A AR BB B RRAR 2K

0 200 400 600 Ph V& J5E Y4 BA S R T, 5558 RECR b 22 7 P 8 5 (P<

ALY N N * * 0.05); HARH Pb kil 252.6 mg-kg, J2xJ MY
o ' : L L 136 AR IR B BB P YRR,
e . . o . ik42mgekg? RN 2 £ (FUAR Y P v I
v AL BN - - b, X UL SRR TR BE L 1 BERRKE P ML T3

T L S A AR I, DL - R CA R A

3 2 Pb FUIEREMRIT B AR E KBS
Table 2 Effect of Pb-tolerant strains on growth of R. communis

HALEHh

LS B 5 Jom ) I A e P R A8 AL X T
GRS R IEAMELERETT . AR 3 AL, BERE AT
R MR 5 24 FRUAF T Ak B PO A PR AR B X A A MR AR

BT B em PR P, 556 R LT 5 35 B2 o b
cK 26.9+3.4a 0.11+001a 0.59+0.02b AR RRARS 5 AT A 82 062> (P<0.05) o B A2 42
LY 27.1+26a 0.11+0.01a 0.85+0.04a FFRRT B ZE AR B I P P P A B A AR I
KC 21.0+1.9b 0.09+0.01a 0.56+0.03b TOGHEY AR W XAT B B A S %) BEAH e 22 vk B
L 22.4+2.0ab 0.10+001a 0.53+0.02b

TE: OFDEHR 3 WEE T + brkiRE, J— 58405
FHRERR Z R AL BLIE A 2 25 5 (P<0.05) , R4 [ 22 7 b B |
BEES . QCK REAING; LY FORIEFEZEHIAF I KC AN 2
JEAT IR s TLACR S A A T, 3R )

Note: (D Data in the table are means of three replicates+SD, val—
ues with different letters in the same column are significantly different
(P<0.05), and values with same letter are not significantly different.
@CK:not inoculated with bacteria;LY:Bacillus cereus;KC:Bacillus sub—

tilis; TL:Pseudomonas aeruginosa. The same below.

Toi 751k (P<0.05) ; (HHH 33 H5%0.85 g- #k
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A U BORRHE PR AR . AR AT B S (R
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At T A YA BT (H 55 BEAH L E B AR
f6(P<0.05), H b ] 01, AN [] (4 TR AR X BE BRI A K5
M A—A
2.3 Pb HUHERE#R T B R AR UCFR B4R A 220

Pb H0 P BT BEIRRAR 25 | I H i B 1 5 ) D

(P<0.05) , H: A 2R AT PR AL PR A R et R X6 4
MR IR Ao, 35 13.18 mg- Bk, HL X FREE I T 40%;
R B 2R AT T 7R o P T A P ) AR b XoF
P IR AT 43 A1) U T RS i 18% 1 19%

3 it

TR 2 A A R AL 1 3 B A 35 5 2%, AT
i ARG IR SR R AR
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. e A 4 ) R SR AR AR DX ) 3 SR ) I K
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E R B N T e 84 R v et
P, HeFh BT AR DGR B M T (fluorescent
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A R E A bR M R Cd B I iE . Duponnois
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FEICER BRI, 58 TR PNE s RO R T
FERIS R A A ETR, $em 1 Cd iAW T A
PE G T AEYIRT Cd A, ARSI AR 3 Bk

3 3 Pb Fuik Bk B AR AE AR R IR EFNSR IR 2RI RN
Table 3 Effect of Pb-tolerant strains on Pb concentration and uptake by R. communis

R 43 A BE/mg » kg™ BERR R B g - BT

s
R ES iy R Mo b0
CK 186.0+ 2.6¢ 20.2+0.9¢ 12.2+0.5b 19.27+1.05a 9.40+0.13c
LY 199.4+1.5b 21.9+0.4c 10.7+1.0c 21.58+1.31a 13.18+0.33a
KC 252.6+2.1a 25.6+1.6b 15.3%0.7a 21.96+1.80a 11.11+0.06b
TL 159.440.7d 42.0+2.0a 10.9£0.7¢ 15.89+0.96b 11.17+0.13b
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