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Abstract Antibiotic resistance in bacteria is a pressing public health problem. Although most research on antibiotic resistance is focused on clinical settings, antibiotic resistant bacteria are also found in the environment. Selection for resistance in the environment may stem
from the use of antibiotics in agricultural practices, from indirect selection for resistance to heavy metals, and from natural interactions among soil microbes. The extent, pattern, and causes of this environmental resistance are not well understood. We performed a novel study
of the large-scale distribution of resistance in enteric bacteria inhabiting soil. We determined the relationship of antibiotic resistance in Enterobacter aerogenes to land use and concentration of heavy metals during July of 2007 and 2009 in Lancaster County, PA. Sites for soil
collection were randomly chosen within each land use type. Measures of resistance involved the isolation and replica plating of 48 isolates per site. Growth at or above the threshold drug-level was deemed resistance. Metal analyses were performed with a MS-ICP. From soil
samples collected from 84 sites in 2007, we found mean proportions of isolates resistant to ampicillin (0.50), chloramphenicol (0.49), kanamycin (0.05), and tetracycline (0.03). From soil samples collected from 73 sites in 2009, we found mean proportions of isolates resistant to
ampicillin (0.64), chloramphenicol (0.12), kanamycin (0.002), and tetracycline (0.02). Levels of resistance were typically lower in forest versus residential, pasture, and crop land uses. In both years, bacteria isolated from forests had significantly less resistance to ampicillin
(2007: F3 40 = 6.7, p = 0.001; 2009: F5 44 = 5.6, p = 0.002) than those in residential, crop, or pasture sites. In 2007, bacteria isolated from forests and residential sites had significantly less resistance to kanamycin (F; ;o = 11.88, p = 0.001) than from agricultural sites (crop and
pasture). We did not detect an effect of heavy metal concentration on antibiotic resistance. Our research documents current levels of antibiotic resistance in the environment and provides an initial assessment of variables affecting that resistance. We suggest a greater effort be
made to understand the relationship between land use, soil characteristics, and antibiotic resistance in the environment and the implications of these relationships on public health.
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