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BENEFITS TO THE INDUSTRY
This work should result in the identifi cation of novel indicator organisms that can 
be better correlated with the presence of foodborne pathogens (rather than just 
fecal contamination of irrigation waters) than with existing indicators such as 
generic E. coli. This will have a broad impact on the produce industry in Arizona 
and likely other regions as it will enable stakeholders to better determine the 
risks of contaminating their food crops with irrigation waters of varying quality. 
This will allow the fresh produce industry to make risk-based assessments of 
water quality and help to determine when it is safe to irrigate fi elds. In addition, 
it is possible that the results of this work might shed light on species which 
might serve as surrogate organisms for future research in the fi eld and for use as 
indicators of the presence of foodborne pathogens in other environments such as 
in a produce handling facility.

A total of 75 samples have been collected from Yuma and Maricopa Counties 
in Arizona and assayed for the presence of indicator and pathogenic bacteria. 
Confi rmation tests are ongoing. All of these samples have also been concentrated 
for viruses, the viral nucleic acids (DNA or RNA) extracted and purifi ed, and 
the extracts stored at -80°C prior to detection via qPCR. The fi lters with the 
concentrated bacteria and protozoa have also been stored at -80°C prior to 
sequencing analyses.

• Irrigation water samples (6 L each) collected during the winter and summer in 
Yuma and Maricopa, Arizona, over two years

• Sampling sites include areas with “high” and “low” levels of contamination 
based on empirical and historical data

• 1 L will be examined for the presence of Salmonella and Escherichia coli (generic 
and STEC) by cultural methods, with confi rmation using polymerase chain 
reaction (PCR)

• 3 L will be examined for the presence of enteric/fecal viruses by concentration 
followed by detection using quantitative PCR (qPCR)

• 2 L concentrated via fi ltration. The nucleic acid from the bacteria and protozoa 
on the fi lter will then be extracted and used for sequencing:

 – Perform 16S rRNA gene sequencing (bacteria) and 18S rRNA gene 
sequencing (protozoa, algae, fungi)

 – Analyze the sequence data to determine the number of operational 
taxonomic units (OTUs) in the sample, their species classifi cation, and their 
relative abundance

• Information used to correlate the presence of foodborne pathogens with either 
shifts in the community makeup (from that of un-impacted waters) or with the 
presence of specifi c species (i.e., potential indicator organisms)

Objective 1 – To examine irrigation water samples to determine the levels of 
indicator and pathogenic species by existing cultural and molecular methods.

Objective 2 – To examine irrigation water samples to determine the levels of 
viruses known to be found in high concentrations in fecally-contaminated waters. 

Objective 3 – To determine the composition (presence and relative abundance) of 
the entire microbial communities found in irrigation water samples. 

Objective 4 – To identify groups of organisms or specifi c species whose 
presence correlate well (both presence/absence and relative abundance) with the 
occurrence of foodborne pathogens in irrigation waters.

The methods used to detect E. coli were developed for drinking water and are 
known to produce high levels of false-positive and false-negative results when 
used for irrigation waters. Therefore, growers are required to make decisions 
about water quality/safety based on inaccurate tests. Our project goal is to 
identify microorganisms which may be used as novel indicators of the presence 
of pathogens (not just fecal contamination) in irrigation waters to allow the 
produce industry to make more accurate risk-based assessments to determine 
when it is safe to irrigate crops. A comparison of the microbial communities 
between irrigation water samples that are positive and negative for the presence 
of pathogens (both culturally and via DNA sequencing) will be conducted and 
analyzed to identify groups of organisms or specifi c species whose presence 
correlate well (both presence/absence and relative abundance) with the 
occurrence of foodborne pathogens and that could potentially be used as novel 
indicators of irrigation water quality.
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