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The effect of wastewater irrigation on the 

prevalence of ARGs in surface soil and 
subsoil passages

DISCUSSION

• The ARGs are showing a variability of patterns in their dissemination profile.
• blaOXA, int1 and sul1 were found in high concentration in the wastewater,

the genes qnrS, blaTEM and tetM in medium concentration and the genes
blaCTX-M-32, blaCT-X-M-15 and blaKPC-3 were detected in very low concentrations.

• One irrigation event was enough to increase significantly the prevalence of
wastewater abundant genes (int1, sul1 and blaOXA) and the genes qnrS and
blaCTX-M-32 confirming our hypothesis for those genes.

• Our hypothesis was not confirmed for the rest of the genes since their
prevalence and abundance did not increase (blaCTX-M-15, tetM, blaKPC-3 and
blaTEM)

Figure 1: The prevalence of  eight ARGs and int1 normalized to the copies of gene 16SrRNA in the tested 
samples before (Pre-Feb) and after (Post-Feb) irrigation (*p<0.05, **p<0.01, ***p< 0.001 , ****p<0.0001).

RESULTS

• Sampling of soil and subsoil passages (lysimeters)
from a field associated with the wastewater 
treatment company Abwasserverband –
Braunschweig.

• Sampling at the end of three-month rainwater 
irrigation season and the start of new wastewater 
irrigation season.

• DNA extraction and qPCR reactions for 8 ARGs (sul1, 
blaTEM, blaCTX-M-32, blaCT-X-M-15, blaOXA, qnrS, blaKPC-3,

tetM), the mobile-element associated gene int1 and 
the gene 16SrRNA. 

THEORETICAL BACKGROUND

HYPOTHESIS
H1: Wastewater reuse is increasing the prevalence of
ARGs in soil and subsoil passages of water.

METHODS
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