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Abstract
Glyphosate (N-(phosphonomethyl) glycine), a non- selective herbicide used to eliminate weeds, is applied extensively throughout the world. However, the excessive use of glyphosate in agriculture has raised concerns due to its accumulation in the soil and its non-targeted toxicity. Glyphosate targets and binds the enzyme EPSPS (5-enolpyruvylshikimate 3-phosphate synthase) to form a very stable complex that permanently deactivates the enzyme to affect the metabolic activity of the plant, which results in its death. However, this pathway is also found in soil microorganisms. The purpose of this study is to assess the effect of glyphosate treatment on soil enzymatic activities and to isolate glyphosate resistant bacteria and characterize these bacteria using molecular techniques. Soil was collected and treated with glyphosate (6 L/ha) three times and once with 120 kg/ha of urea and ammonium nitrate fertilizers. Soil was sampled in 24-hour intervals. Dehydrogenase activity was measured spectrophotometrically using TTC as a substrate and urease activity was quantified using an assay kit. Glyphosate resistant bacteria were cultured and purified from agricultural soil in nutrient agar containing different concentrations of glyphosate of 1 g/L, 2 g/L, 5 g/L, 10 g/L and 20 g/L. DNA was then isolated, amplified with 16S rDNA primers and sequenced. Bioinformatics tools were then used to identify these bacteria. Dehydrogenase and urease activity were found to be high on native soil samples that received glyphosate and nitrogen fertilizers, compared to agricultural soil that received the same treatment. Bacillus sp., Paenibacillus sp., Rhodococcus sp., Pseudomonas sp., Stenotrophomonas sp., Enterobacter sp., Xanthomonas arboricola, Pantoaea agglomerans, Klebsiella pneumoniae and Bordetella avium bacteria were found to be resistant to glyphosate. This study shows that the measurement of changes in enzyme activities provide useful guide of changes in soil quality and increase knowledge of glyphosate resistant bacteria.
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Figure 1: (a) Mean values of dehydrogenase activity measured after hours of sampling soil over a period of seven days after glyphosate application. (b) Mean values of urease activity measured after hours of sampling soil over a period of seven days after urea application. (c) Phylogenetic relationships built on sequences of 16S rDNA amplicons derived glyphosate-resistant bacterial isolate. 
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Hours of sampling after application of glyphosate and nitrogen fertlzers.
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