
SYNDELL PARKS, RYAN THUM

PROJECT AQUAGEN

ROBERT B. ANNIS WATER RESOURCES INSTITUTE



Outline

 Evolutionary potential

Watermilfoil management

Genetic methods in management



Outline

 Evolutionary potential

Watermilfoil management

Genetic methods in management



Evolutionary potential

 Evolution requires: Selection pressure and 

heritable genetic variation
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Evolutionary potential

 Resistance evolution is commonly seen in 

managed terrestrial systems

 Agricultural weeds

Common groundsel

Velvetleaf 

 Lawn and garden

Dandelions
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aquatic systems

 Hydrilla

 Potential for evolution in other managed 

aquatic weeds is possible
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Watermilfoil

 Eurasian

 Invasive aquatic plant

 Heavily managed with herbicides

 Hybridized with a native watermilfoil

 Problems:

 More aggressive growth

 Difficult identification
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Selection pressure

Is there a difference in response to 

herbicides?



 Muted 2,4-D response (one of the most common 

herbicides used for treatment)

Herbicide Response

LaRue et al. 2013

Hybrid

Eurasian



Evolutionary Potential

Decreased response to selection

Is there variation with a  genetic 

source??
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Hybrid Eurasian

Variation in response 

between hybrid 

genotypes

Genetic source for 

variation! 



Implications

 Potential for resistance evolution

Treatment

Spread
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More sensitive genotypes may be replaced by 

more resistant genotypes



Biology         Management

 Hybrid Watermilfoil

 Grow aggressively

 Difficult to identify

 Possess potential for herbicide resistance 

evolution

 What does that mean for management? 
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Problems with Mistaken Identity

What you think it is What it Actually Is Outcome

Eurasian or Hybrid Northern
Mistakenly removing native plants 
opening space for future invasion

Northern Eurasian or Hybrid
Remain untreated and might become a 

problem locally and/or spread

Eurasian Hybrid
May not respond well to treatments 

usually effective on Eurasian

Hybrids that survive the treatment can then 

pass on their resistance to the next generation 
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Vegetation Maps

 Maps are a key component for watermilfoil management

 Uses phenology to determine distribution and abundance

 Management determines action

 Maps

 Response

 Biology

 Hybrid variation can lead to a disconnect between maps and 

management

?
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Watermilfoil Identification

 Historically ID is done using visual methods

 Subjective

 ~30% error rate

 Genetic techniques provide an alternative

 Relatively objective

 ~2.7% error



A Clearer Picture

?
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What do genetics have to 

do with weed 

management??



 Many populations can have the potential to 

evolve in response to management
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 Many populations can have the potential to 

evolve in response to management

 Applied genetics can be very accessible and 

fast

 Genetic techniques inform initial 

management

 Aid in adaptive management

Genetics in  Management



Conclusions

 The possibility for herbicide resistance evolution 

in managed weeds exists

 Genetic methods:

 Are easy and accessible

 Can help determine herbicide effectiveness

 Can provide better information for long term 

management



Acknowledgements

AWRI folks
Lindsey Schulte

Jeff Pashnick

Andrew Pyman

Danielle Grimm

Ryan Scheik

Gregg Chorak

Jeremy Newtwon

Fatouma Abdoulaye 

Idrissa


