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Synergistic effect of Bacillus thuringiensis P34 and sepiolite on lead uptake of vegetables and remediation in
Pb-contaminated soils

HE Zhuo, YIN Tu-tong, GE Zhan—biao, SHENG Xia—fang, HE Lin—yan”

(Key Laboratory of Agricultural and Environmental Microbiology, Ministry of Agriculture, College of Life Sciences, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: In this study, a microbe—adsorption immobilization method was used to test the in situ remediation and safe production of vegeta-
bles in heavy metal contaminated farmlands. Field experiments were carried out on a lead—contaminated farmland adjacent a mine region
in Qixia, Nanjing. The effects of Bacillus thuringiensis P34, sepiolite (S). and P34+S treatment on the growth, Pb accumulation, and nutri-
tional quality of eggplants(SQ-1) and peppers(SJ-V ), were assessed. The influence of the treatments on the physical and chemical proper-
ties of the plant rhizosphere soil was also analyzed. The Pb content of the eggplant and pepper fruits was significantly reduced by sepiolite,
compared to the control. Furthermore, the P34+S treatment significantly reduced the Pb content of pepper and eggplant fruits by 58% and
26%, respectively. The biomass and nutritional quality of pepper fruits increased. Notably, the P34+S treatment significantly increased the
pH, the number of spore—forming bacteria, the urease—sucrase activities and the amount of >1 mm aggregates in plant rhizosphere soils. On
the other hand, it decreased the DTPA—extracted Pb content and the amount of <0.25 mm aggregates in plant rhizosphere soils. Our results
show that the synergistic amendment of P34 and sepiolite can be used efficiently to stabilize and reclaim Pb—contaminated farmlands, in-
ducing a low Pb uptake by vegetables and improving soil quality.
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in the vegetable fruits
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Table 1 Effcets of different treatments on rhizosphere soil properties of vegetables
e ) S WA W DTPABBILE Ph 5 it
B A nn ﬂﬂﬁfﬂ . . .. ..
Vecetable varieti Treatment Spore—producing bacteria  Invertase activity/ ~ Urease activity/ DTPA-extracted Pb content/ pH
egelable varieties eatments amount/104 CFU'g_l mg.g-|.24 h—l mg_g»l_24 h—l mg_kg—l
FHBR CK 3.06+0.16¢ 12.14+0.33d 0.205+0.010¢ 75.96+0.35a 6.69+0.03b
Pepper S 2.66+0.37¢ 13.94+0.96¢ 0.156+0.005d 75.92+0.47a 6.71+0.02b
P34 6.92+0.45h 15.34+0.34h 0.331+0.012a 74.90+0.44a 6.70+0.06b
P34+S 8.16+0.48a 24.90+0.49a 0.287+0.012b 68.74+1.70b 6.83+0.04a
i CK 2.84+0.54h 12.30+0.60b 0.278+0.015b 74.90+0.27b 6.65+0.03¢
Eggplant S 2.68+0.18b 11.34+0.40c 0.278+0.016b 77.89+0.49a 6.71+0.02b
P34 7.31+1.48a 19.77+0.33a 0.343+0.020a 74.61+0.50bc 6.78+0.02a
P34+S 6.59+0.28a 19.78+0.49a 0.329+0.013a 73.71£0.71¢ 6.80+0.03a

VI BT P B bR 22 7 (T 2R 5 PTG F52 107 45 R S8 P i S 1 e 3 AR I 1

Note: The results is showed in the format of “Mean value + Standard deviation” ; Enzyme activity means the enzymatic reaction product content in the

tested soil.
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Figure 4 Effects of treatments on soil aggregate distribution
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