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Glyphosate biodegradation and potential soil 
bioremediation by Bacillus subtilis strain Bs-15
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ABSTRACT. Glyphosate and glyphosate-containing herbicides have 
an adverse effect on mammals, humans, and soil microbial ecosystems. 
Therefore, it is important to develop methods for enhancing glyphosate 
degradation in soil through bioremediation. We investigated the potential 
of glyphosate degradation and bioremediation in soil by Bacillus 
subtilis Bs-15. Bs-15 grew well at high concentrations of glyphosate; 
the maximum concentration tolerated by Bs-15 reached 40,000 mg/L. 
The optimal conditions for bacterial growth and glyphosate degradation 
were less than 10,000 mg/L glyphosate, with a temperature of 35°C and 
a pH of 8.0. Optimal fermentation occurred at 180 rpm for 60 h with 
an inoculum ratio of 4%. Bs-15 degraded 17.65% (12 h) to 66.97% 
(96 h) of glyphosate in sterile soil and 19.01% (12 h) to 71.57% (96 h) 
in unsterilized soil. Using a BIOLOG ECO plate test, we observed no 
significant difference in average well color development values between 
the soil inoculated with Bs-15 and the control soil before 72 h, although 
there was a significant difference (P < 0.01) after 72 h. In the presence 
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of Bs-15, the 5 functional diversity indices (Shannon index, Shannon 
uniformity, Simpson index, McIntosh index, and McIntosh uniformity) 
were greater (P < 0.01) compared with the control soil. These results 
indicate that Bs-15 could be used to alleviate contamination from 
glyphosate-containing herbicides, increasing the microbial functional 
diversity in glyphosate-contaminated soils and thus enhancing the 
bioremediation of glyphosate-contaminated soils.
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