
•  Compare the persistence of Enterococcus and antibiotic 
resistant Enterococcus.

•  Determine the effect of application timing and crop rotation 
on the persistence of Enterococcus and ermB. 

•  Determine if ermB, which results in resistance to tylosin, 
decays at the same rate as tylosin-resistant Enterococcus.
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BACKGROUND INFORMATION 
•  Fields receiving swine manure have the potential to transport antibiotic 

resistant pathogenic bacteria and their associated resistance genes outside of 
agricultural settings. 

•  Iowa livestock produce 10 billion gallons of manure annually. 
•  Different manure application timing, tillage, and crop rotations may impact 

the persistence and transport of antibiotic resistant bacteria and antibiotic 
resistance genes. 

•  The longer resistant bacteria and resistance genes persist in agricultural 
soils, the longer they are at risk to be transported from the system through 
tile drainage. 
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•  Four manure treatments + UAN 
control

•  15 cm soil cores in and between 
manure bands

•  Analyze for Enterococcus and 
Resistance Genes 

•  Sample 5-7 time points over 6-month 
span

RESULTS + STATISTICS 
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PROCESSING + ANALYSIS 

CONCLUSIONS 

•  Spring application resulted in the shortest half-life 
for all analytes. Early Fall resulted in the longest. 
This could be explained by lower temperatures in the 
fall, changes in the soil biota

•  Application timing has a significant effect on the 
persistence of Enterococcus, Enterococcus resistant 
to tetracycline, and Enterococcus resistant to tylosin. 

•  Crop rotation did not have a significant effect on 
differences in the persistence of Enterococcus or 
ermB. 
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R – Data Processing 
+ Analysis 

RESEARCH OBJECTIVES 

FUTURE RESEARCH 

•  Determine the persistence of another macrolide 
resistance gene, and three tetracycline resistance 
genes.

•  Compare the persistence of resistance genes 
conferring the same type of resistance (e.g. 
macrolide, tetracycline).

•  Compare the persistence of antibiotic resistance 
genes with different mechanisms of resistance (e.g. 
efflux pump, ribosomal protection). 
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•  This statistical model was chosen to understand the 
effects of manure application timing and crop 
rotation on the persistence of Enterococcus and 
ermB. 

•  Factor variables: treatment, crop, band
•  Continuous Variables: days after application
•  Random Variables: plot

PERSISTENCE OF ENTEROCOCCUS + 
ermB 

R – Half-Life 
Determination 


