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Outline 

1. Quick eDNA intro. 

 

2. eDNA for local nutrient 
impacts & nutrient criteria 

 

3. eDNA for tracing E. coli 



Part 1: Introduction to eDNA 

• Genetic material shed 
into the environment 

 

• Feces & urine are main 
sources 

 

• Also, skin sloughing, 
decomposition, 
reproduction, etc. 

BugGuide.net 



Some eDNA applications 

• Forensics 

 

• Endangered,   
invasive, elusive 
species 

 

• Community 
reconstruction 

 

• Ecosystem dynamics 

 

 



Advantages 

 



www.fishbio.com 

http://fishbio.com/wp-content/uploads/eDNA-challenges.png


• Detection depends on: 

– Volume of water filtered 

– Equipment and primers 

– Organism size, density, & 
shed rate 

 

• Longitudinal stream 
degradation 

 

 

Potential Disadvantages in Streams 

• Scale differences 

– eDNA shed from 
watershed 

– Scraped algae are local 

 

 

• No positive controls 

 

 

 



Part 2: eDNA and Nutrient Criteria 



 



• Uncertain background 
concentrations 
 

• Uncertain local 
impacts to water 
quality 
 

• Serious ecological & 
economic 
consequences 
 

“Numeric nutrient criteria are 
quantitative expressions of water 

quality management goals” 
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First step: 
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local impacts 
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Stream group 



Genus Percentage 

Eunotia 28.87 

Cyclotella 20.82 

Navicula 8.97 

Amphiprora 7.03 

Synechococcus 6.18 

Lithodesmium 4.88 

Cryptomonas 3.88 

Melosira 3.10 

Planktothrix 2.76 

Sellaphora 1.38 

R2 = 0.555, p < 0.001 

R2 = 0.291, p = 0.004 

Photos: microscopyView.com, 
nordicmicroalgae.org 



Photo: inaturalist.org 



Part 2 Summary 

• eDNA sampling was 
fast and cheap 

 

• Not prone to burial, 
herbivores, etc. 

 

• Apparent community 
& population 
responses to N & P 



Part 3: eDNA as a Bacterial Tracer 
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R2 = 0.482, p < 0.001 
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R2 = 0.405, p = 0.001 



R2 = 0.166, p = 0.048 

R2 = 0.086, p = 0.163 

R2 = 0.024, p = 0.473 



Only the “cattle” sites 

 
R2 = 0.348, p = 0.072 



Part 3 Summary 

• More E. coli in 
streams with more 
human DNA 

 

• Those streams do 
not have 
wastewater inputs 

 



2017 eDNA Sample Locations 



2017 Sample Design 

• More sites, more gloves 

 

• Mix of spatial and 
temporal sampling 

 

• Sampling during rain 
events 

 

• Mix of land use: crops, 
pastures, feed lots, parks 

outdoornebraska.gov 



Questions? 


