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Abstract Although a global ban on the use of endosulfan, an organochloline insecticide, has taken effect in
mid-2012, it has been still used in several countries, including India and China, and detected in diverse
environments in the world due to its relative persistence and semi-volatility. In this study, the effect of
endosulfan on soil bacterial community was investigated using 16S rRNA gene pyrosequencing method.
When endosulfan was applied to an upland soil at a rate of 100 mg/kg soil (ES soil), the number of
operational taxonomic units (OTU) and diversity indices for bacteria initially decreased and gradually
recovered to the level of the non-treated soil (NT soil) during an eight-week incubation period. At bacterial
phylum level, relative abundances of Proteobacteria and Verrucomicrobia were higher while those of
Chloroflexi and Spirochaetes were lower in the ES soil than in the NT soil, suggesting that an endosulfan
application affects the bacterial community structure in soil. In the ES soil, the relative abundances of the
OTUs affiliated to the genera Sphingomonas and Burkholderia increased in the initial period of incubation
while those affiliated to the genera Pseudonocardia and Opitutus increased in the late period of incubation.
Because the first three genera contain bacterial strains reported to degrade endosulfan, they are expected to be
involved in the degradation of endosulfan, probably one after another.
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Table 1. Chemical properties of the upland soil used in this study
pH OM T-N Av.P,05 Av.SiO, Exchangeable cation (cmol/kg)
(1:5 H,0) (g/kg) (%0) (mg/kg) (mg/kg) Ca Mg K Na
5.1 18 0.04 128 68 43 2.1 0.96 1.31
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Fig. 1. Variations in (A) the number of OTUs; (B) Shannon
diversity index; (C) inverse Simpson index in the non-treated
(NT) and endosulfan-treated (ES) soils according to the
incubation time.
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Fig. 2. Variation in phylum distribution of bacterial community in non-treated (NT) and endosulfan-treated (ES) soils according to
incubation time. The numbers indicate the incubation time (week). The symbol ‘O’ represents the initial soil before incubation.
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Fig. 3. Variations in relative abundances of bacterial phyla in the non-treated (NT) and endosulfan-treated (ES) soils according to the
incubation time. (A) Bacteroidetes; (B) Proteobacteria; (C) Actinobacteria; (D) Chloroflexi; (E) Planctomycetes; (F) Acidobacteria,
(G) Verrucomicrobia; (H) Spirochaetes; (1) Firmicutes.
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