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Effects of Microorganisms on the Bioavailability of Cadmium, Lead and Zinc in Soil
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Abstract The study was conducted to investigate the effects of microbial inoculation on bioavailability of Cd,Pb and Zn in soil when Brassica
Juncea as a hyperaccumulator growing using a pot experiment. The results showed that stains JA27, JC55 and JC40 not only promoted plant
growth markedly and decreased soil pH, but also improved the bioavailability of Cd, Pb, Zn in the soil, which significantly enhanced the phy-
toremeditation efficiency of three heavy metals eventually. Furthermore, the concentrations of Cd, Pb and Zn in shoot of Brassica juncea in—
creased by 117% to 137%, 37% to 62% and 9% to 15.1% when strains JA27, JC55 and JC40 inoculated in soil, respectively. However, stain
JB37 inhibited Cd, Pb, Zn uptake from soil, and decreased the concentrations of Cd, Pb, Zn in Brassica juncea. The concentrations of Pb and
Zn in shoot of Brassica juncea decreased by 72.5% and 27% in treatment of stain JB37 inoculation , but had no significant effect on Cd con—
centrations.
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1% 0.3 % NaCl 0.5% Cd.Pb  Zn HNO;-
2% pH 7.2~7.4, HCIO, 7-5000
° DTPA 0.005 mol - L' DTPA-0.01
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Table 1 Characteristics of physical and chemical properties in tested soil
/mg-kg / N/ P/ K/ <0.01 mm
cd Ph grkg™ mg kg mg kg mg-kg! PN %
0.83 30.54 75.88 10.89 30.71 14.02 98.04 8.2 38.78
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2 JB37 Pb 72.5% JC55
2.1 o JA27.JC55.JC40 /n
9.8%.9% 15.1% JB37
4 Listeria denitrificans Zn 27%.
JC40 Bacillus cirallans JA27 JA27.JC55.JC40 Cd
Listeria grayi  JC55 68%.74%  T9%
Neisseria sicca JB37 . Pb 449% .24%  27%
2.2 Zn 7% 9.8%
2 o 10%.  JB37 Cd.Pb.Zn
JA27.JC55.JC40 5% 16% 15%. JA27 .
JC55.JC40
3 JB37 JB37 o
32.60% 2.4
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Table 2 Effect of microbial inoculation on growth of the tested plants ° JA27
Ja-plot” rom Cd.Pb.Zn 1.76% .
CK 6423371b 3471179 6.20% 15.35% Zn o JC55
JA27 74.87+4.30¢ 42.87+3.00b Cd.Pb.Zn
IB37 43.29+2.13a 33.97+2.04a 12.22% 4.45%  7.58% Cd
Jcss 72.513.21¢ 45.09+2.01d _JC40 Cd.Pb.Zn
JC40 66.90+2.12h 40.49+1.81b 18.76% .8.79%  17.86% cd
Dancan P<0.05
. 4 mg kg
Note Significance of difference between treatments were tested by One—way Table 4 Contents of available heavy metals in the soil mg-kg™!
AVOVA. Number which in the same column followed by different letters cd Pb In
were significantly different at P<0.05. The same below. CK 15308095 165.013.10b 57122284
JA27 15.571.00ab  175.24+0.90cb ~ 65.86+1.24¢
2.3 JB37 1423£1.10a  145.06£2.54a  54.11x2.63a
3 4 Jcss 17.17+¢1.81b  17235+3.18¢c  61.43+0.75h
Cd.Pb  Zn . IB37 Jc40 18.17+221b  179.51£3.54b  67.30£2.03¢
3 mg-kg? DW
Tabel 3 Heavy metal uptake by Brassica juncea mg-kg™" DW
Cd Ph Cd Ph Zn
CK 26.03+1.05a 7.85+0.30b 307.05+2.22h 36.32+0.23a 15.54+0.54b 410.1£1.14b
JA27 55.63+2.45h 12.71£1.62¢ 337.12+1.08c¢ 62.15+0.59h 22.38+0.51d 439.5+0.20c
JB37 24.26+1.87a 2.16+0.45a 224.15+0.77a 34.65+0.35a 13.02:£0.89a 350.2+1.76a
jcss 56.52+2.49h 8.23+0.72b 334.74+1.50c 63.28+1.06bc 19.23+0.50¢ 450.3+1.17d
JC40 61.69+0.40c 10.73+2.16¢ 353.37+0.58d 65.04+1.27c¢ 19.7120.17¢ 452.6+0.87d
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