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Solubilization of Insoluble Copper and Enhancement of Phytoremediation by Copper —resistant Bacteria
Inoculated to Copper—contaminated Soil

WANG Gui—ping, GUO Ming—zhi, CHEN Ya—hua, SHEN Zhen—guo, XTA Yan"

(College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China )

Abstract: This study investigated the effects of two copper( Cu)-resistant bacterial strains, F16a and Fw17a, on insoluble Cu solubilization
in different cultures and Cu—contaminated soils, and also evaluated their effects on the phytoremediation of Cu—contaminated soils in a pot
experiment. Compared with the control, F16a increased water—soluble Cu concentrations, whereas Fw17a decreased water—soluble Cu in su-
pernatant of N—containing liquid medium with 500 mg- L' CuCO;. The magnitude of such change (increase or decrease) in water—soluble
Cu concentrations increased with amount of F16a (or Fwl7a) inoculums at the beginning. F16a and Fw17a had the greatest effects when
exposed to their optimum temperatures. F16a significantly enhanced water—soluble Cu in Cu—contaminated soil, but Fw17a had little effects
on water—soluble Cu. Inoculation with F16a significantly increased Cu absorption and accumulation in shoots of Trifolium repensa and Ve—
twer zizanioides in Cu—contaminated soil.
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Table 1 Selected physical and chemical properties of tested soil
HHLT AR o T [ R s AR
Soil organic  pHea, Soil solution electric Tot: l‘N 1 Text _}\a /% Cation exchange capacity/ Total soil Cu concentration/
matter/% conductivity/pS+cm™ o ¢ exturer cmol - kg™ mg-kg™!
30.88 5.06 78.2 1.64 D345 @431 324 7.83 635

1 :a:0>0.05 mm,20.05~0.001 mm, 3<0.001 mm, KA,

=2 BFtENEAER

Table 2 Selected physical and chemical properties of soil used in the pot experiment

HHLT i - [ R s R i
- . . . . £ B . . ; .
Soil organic  pHea, Soil solution electric Cation exchange capacity/ Total soil Cu concentration/
. -, Total N/% Texture’/% » B
matter/% conductivity/pS - em cmol - kg mg-kg
10.06 5.24 75.2 2.59 @376 @393 3257 6.83 6065
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Figure 1 Effects of different culture media on pH value( A ) and insoluble Cu solubilization(B )
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Figure 2 Effects of inoculum concentrations on solubilization of insoluble Cu
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Figure 4 Solubilization of insoluble copper in soils by Cu-resistant

strains suspended with sterile water or N—containing liquid media
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