Effects of Contaminant Deposition on Microbial Community Dynamics of the Rio Grande Floodplain


The flooding of the Rio Grande, beginning on July 5, 2010, was the second largest flood in 60 years. Flooded lands included agricultural, mining, and industrial/municipal sources which mobilized contaminants including heavy metals and organics. Contaminants of interest were elevated during the flood in Rio Grande waters. Our study aimed to determine the impact of the flood on the floodplain soil microbial community and the microbial community structure of the Rio Grande waters. Flooded lands contained high levels of organic contaminants that were not present in non-flooded areas, though heavy metals were found in all samples collected. The bacterial community in the flooded soils and in the Rio Grande flood waters were impacted by the flood with decreases in heterotrophic bacterial counts in soils and an increase in the persistent bacteria in flood waters.

Our study indicates that impacts of flooding on soil microbial communities are not merely physical, but instead may be more of a function of contaminant deposition and depth of infiltration of contaminants. We were able to determine that the soil bacteria were able to recover within 6 weeks of flooding with a 6-fold increase at the upstream sampling site and 3-fold increase at the LLC site which contained greater levels of contamination. In situ bacterial counts for the Rio Grande returned to normal in 4 weeks. These findings have implications as to the potential impact of flood waters and irrigation waters on agricultural lands, possibly affecting diversity and function of important microbial populations for environmental sustainability.
