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Antibiotic-resistant bacteria (ARB) are bacteria 
that can resist the effects of a particular 
antibiotic. Antibiotic resistance (AR) is a 
naturally occurring process where previously 
susceptible bacteria develop the ability to resist 
the effects of an antibiotic. AR is not gained by 
the host (animal or human) but by the bacteria. 
ARB are naturally present in low quantities in 
the environment; however, it is widely believed 
that the extensive use of human and veterinary 
antibiotics has increased the prevalence of ARB. 
Refer to the Frequently Asked Questions on 
Antibiotic Resistance and Dairy Production for 
more information on antibiotics, ARB, and 
antibiotic resistance genes (ARG).1 

Fate of ARB in Anaerobic Digestion Systems 

ARB are not usually prevalent in dairy manure-
based anaerobic digester (AD) effluents, but 
they have been detected.2,3 The study of a 
mesophilic (100°F) AD system treating manure 
slurry and waste milk showed that greater than 
99% of ARB were gone after 20 days, but 
approximately 40% of the initial count of ARB 
were detected again by day 34. A similar study 
found that after an initial decrease in ARB 
resistant to ceftiofur, eventually the ARB count 
rose to near initial levels.4,5 The complex 
dynamics of ARB have not been extensively 
studied in dairy manure-based AD systems, 
though the observed patterns are likely due to 
the differential death and survival of ARB and 
the horizontal transfer of ARG to digester 
bacterial groups.6 

Like the impact on antibiotic residue 
degradation, AD systems operating at 
thermophilic (130°F) conditions better reduce 

pathogens and ARB than mesophilic AD systems 
when hydraulic retention times are the same. 

Fate of ARB in Composting Systems 

Antibiotic residuals concentrations decline to 
varying degrees during the composting 
process, yet the effect on ARB and ARG is less 
predictable. Studies have suggested that while 
medically relevant ARB can sometimes be 
mitigated with composting, persistent ARG may 
be transferred to soil bacteria in contact with 
the finished compost. In a survey of 
commercially available organic fertilizers7, 13% 
of cow manure-based composts contained 
streptomycin-resistant Escherichia coli (E. coli). 
The study also found that the use of all but two 
of the organic fertilizers in soils resulted in the 
growth of both E. coli and Salmonella even 
though Salmonella ARB were not found in the 
compost.  

Fate of ARB in the Agroecosystem 

Even when used correctly, antibiotic residues, 
ARB, and ARG may accumulate in manure8 and 
could enter the environment via manure 
application to cropland, where they may spread 
through the ecosystem via multiple pathways. 
Factors associated with the soil can influence 
levels of ARB. In general, there is much 
opportunity for further research on the role of 
the environment in the spread of AR and on the 
risk of human exposure to AR in the 
environment. The U.S. Food and Drug 
Administration (FDA) tightened the antibiotic 
drug approval process in recent years to 
require AR and environmental impact 
assessments including residue excretion rate 
and mobility testing.9
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