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Goal of the Project: 
The goal of this research is to better understand the varying food safety hazards associated with aquaponic, hydroponic, and soil-grown 

smooth-textured leafy greens (STLG) available with and without attached roots at grocery stores in Minnesota.  
  

Objectives: 
1. Collect STLG samples at grocery stores produced in aquaponic, hydroponic, and soil-based systems with and without attached roots.   

2. Quantify and compare bacterial contamination of STLG samples collected in Objective 1.  

 Methods 
• Sample collection took place in St. Paul, 

Minneapolis, and Duluth, Minnesota.  
• For the six different treatments five different 

representative samples were chosen that differ 
either in the store where the smooth-textured 
greens were purchased, or the location where 
the smooth-textured greens were produced. 
Three replications of each representative 
sample were collected.  

Recommendations: 
 

1. Avoid human  
introduction of  
pathogens. 

 
 
 
 

2. Inform consumers  
of the food safety  
hazards associated  
with their STLG.  

 
 
 
  
  Produce and implement  

a set of good agricultural  
practices (GAP’s) for both  
hydroponic and aquaponic 
 
systems. 
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Hypotheses Tested: 
The hypothesis being tested is that there is no bacterial contamination difference between aquaponic, 
hydroponic, and soil-based systems at retail. Furthermore, there is no bacterial contamination difference 
between the smooth leafy greens packaged with or without roots. 

Overview:  
Aquaponics and hydroponics are perceived by 
many to be a safer alternative to soil-based 
production in regards to food safety concerns. 
However, environmental conditions are suitable 
and contamination risks remain, including 
untreated water, contaminated growth media, 
harvesting practices, worker hygiene, processing, 
etc.  One additional risk factor are roots, which 
have been shown to harbor higher levels of 
bacteria than the surrounding environment and 
plant leaves. Despite this risk, roots occasionally 
remain attached at retail in all production 
systems.  Research is clearly needed to 
understand the food safety risks between 
production systems and roots. 
 
Therefore, the goal of this research is to better 
inform consumers on the varying food safety 
hazards associated with aquaponic, hydroponic, 
and soil-grown foods, purchased both in the 
presence, and absence of an attached root.  

Findings 
• There is no significant difference between treatments or root presence in Aerobic Plate Count (APC) 

(p=0.116), enterobacteriaceae (p=0.328), listeria (p=0.866), and non-pathogenic E. Coli. 
• This indicates that aquaponic and hydroponic systems have the same hazard potential of soil-

based systems.  
• Coliform contamination was significant (p=0.015) between samples, though means were classified in the 

same group, due to high variance of data.  
• Though listeria is not statistically significant, it is biologically significant due to the harm listeria can 

cause in respect to human health.  Hydroponic STLGs, both with and without roots, have the highest 
probability of listeria contamination, at 27% and 40%, respectively. 
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1. Avoid human 
introduction of 
pathogens. 

 

2. Inform 
consumers of the 
food safety hazard 
associated with 
STLG 

 
3. Produce and 
implement a set of 
good agricultural 
practices (GAP’s) for 
both hydroponic and 
aquaponic systems. 
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