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Invasive Species 

• Refers to non-native species that increases 
dramatically in their spread 

 

• Often harm local ecosystems and limit resources 
for local plants 

 

• An excess may cause irreversible changes in 
natural environments (Santos, 2009) 

 



About Elodea nuttallii 

• Commonly known as 
St. John’s or western 
waterweed 
 

• Freshwater aquatic 
plant native to 
temperate North 
America (Escobar, 
2011) 
 

• Reproduces mainly by 
fragmentation 

http://www.awc-america.com/plant_id_utility/plants/elocan.html 



Elodea nuttallii in Alaska 

• 1982 – found in Cordova 
• 2010 – reaffirmed and 

identified as invasive 
species in AK by U.S. 
Forest Service 

• Able to over-winter 
• Invasive in Europe (UK, 

France), North America 
(USA, Canada), Asia 
(Japan), Australia and 
New Zealand (Vernon, 
2011). 
 

http://www.cordovaalaska.com/maps.htm 



Previous Studies 

• With proliferation of invasive plants, there was 
noticeable drop in richness of native plants and their 
biomass (Santos, 2009) 

 
• Elodea appeared in disturbed plots of land just three 

weeks following the complete clearing of a plot of 
the river (Barrat-Segretain, 1996). 
 

• Europe: E. nuttallii has led to widespread 
displacement of native species (Barrat-Segretain, 
2004). 

 



E. nuttallii: Know your Enemy 

• Clogs up waterways  

▫ Leads to extensive bacterial growth  

▫ Provides breeding ground for mosquitoes (Vernon 
2011) 

 

• Takes nutrition away from fish and other plants  

▫ Grows rapidly  

▫ Blocks out light (Barrat-Segretain, 2004) 



Map of Soil and Water Conservation District survey of Fairbanks waterways in 2011 



The Objectives of this Experiment: 

• To examine competition between the invasive 
species of E. nuttallii and the Alaskan native 
species Hippuris vulgaris.  

 

• To test the limiting conditions that E. nuttallii 
can survive:  

▫ Drying  

▫ Light 

▫ Aeration 



My Hypotheses 

• Competition 
▫ E. nuttallii would outgrow and outroot the native 

plant, H. vulgaris.  

 
• Limiting Factors 

▫ E. nuttallii would survive well after exposure to 
both damp and dry conditions if re-submerged. 

   
▫ Light would affect the growth of E. nuttallii more 

than aeration. 

 



Methods 

E. nuttallii and H. 
vulgaris were 
collected on the 
upstream side of 
the Peede Road 
Crossing in the 
Chena Slough. 



Experiment Background 

• E. nuttallii and H. vulgaris were grown in 
plastic containers in a greenhouse growth 
chamber at the Institute of Arctic Biology 
Greenhouse at the University of Alaska 
Fairbanks from July 14th to August 11th 2011. 

 

• All plant fragments were cut 5 cm. 



Competition Experiment 

E. nuttallii and H. vulgaris 
arranged in: 

• Mixed  

• Aggregate 

• Solo  

for 28 days. 

 

4 replicates/treatment 

8 plants/container 

 

Arrangements based on 
Barrat-Segretain methods 
(2006) 
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Aeration and Light 

Treatments 

Each container was 
planted with 8 shoots of E. 
nuttallii.  

 

Treatment levels:  

• Light with aeration  

• Light without aeration  

• Reduced light with 
aeration 

• Reduced light without 
aeration 



Dry-Time 

Experiment 

Six fragments of E. 
nuttallii were laid on 
either damp or dry 
smooth plastic surfaces 
for 1, 2, 4, 6, 12, 24, or 
72 hours.  

 

Fragments were towel 
dried before each 
weigh-in 



After reaching the 
prescribed time and 
weighing, the 
fragments were placed 
in a cup of de-ionized 
water for 1 week to see 
if the fragments were 
still viable.  Fragments 
were considered viable 
if they grew roots or 
increased in length. 
 

Re-submerged damp plants 

Re-submerged dry plants 
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Figure 1. Growth of E. nuttallii and H. vulgaris in Competition. Overall, the 
biomass of E. nuttallii was significantly greater than the biomass of H. vulgaris 
for all arrangements (t-test, p = 0.01). There was a difference only between 
biomass of E. nuttallii and H. vulgaris in mixed arrangements (t-test, p = 0.05) 
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Competition Experiment 

• My results indicate that: 

▫ E. nuttallii is less sensitive to competition than 
native plants (Barrat-Segretain, 2004).  

▫ Fragments of E. nuttallii can put out roots after 
one day 

▫ Fragments can lengthen visibly after few days.  

• Previous studies showed: 

▫  E. nuttallii  can grow quickly and densely in 
mixed arrangement due to higher growth and 
rooting rate (Barrat-Segretain, 2004). 
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Figure 2. Dry-Time Experiments.  

The change in biomass was more extreme for the dry treatment 
than for the damp treatment over time (F1,8 = 6.29, P > 0.05). 

Damp 
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Figure 3. Growth of E. nuttallii After Exposure to Dry Conditions.  

More damp plants survived than dry plants (F1,7 = 24.78, P < 0.01). 
For damp plants, after 1 hour of exposure, fragments grew 1.2 to 3.1 
cm and after 72 hours, fragments grew 0.7 to 2.4 cm.  
For dry plants, three 12-hour and one 72-hour plants survived but 
there was no increase in length.  



Dry-Time Experiments 

• My results indicate that: 

▫ As long as fragments of E. nuttallii are kept damp, 
they have the ability to survive up to 72 hours out 
of water.  

▫ E. nuttallii is harmful invasive species with ability 
to survive in harsh conditions.  

▫ E. nuttallii may be capable of invading new 
environments through fragments as short as 5 cm 
in length.  
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Figure 4. Growth of E. nuttallii in Varying Light and Aeration 

Environments.  

There was a significant difference between the aerated and non-aerated 

treatments (Fig. 4, t-test, p < 0.01) 
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Light and Aeration Trials 

• My results indicate that: 

▫ E. nuttallii has the ability to survive in dark 
environments.  

▫ Aeration appears to be important factor in E. 
nuttallii survival.  

▫ E. nuttallii would perform better in lotic systems, 
systems with flowing water, than in lentic systems, 
systems with still water.  

 



Revisiting my hypotheses 

• E. nuttallii would outgrow and outroot the 
native plant, H. vulgaris. Partially supported. 

 

• E. nuttallii would survive well after exposure to 
both damp and dry conditions if re-submerged. 
Partially supported. 

   

• Light would affect the growth of E. nuttallii 
more than aeration. Not supported. 

 



Conclusion 

• Prior to my experiment, no studies had been 
published on Elodea in Alaska 
 

• Elodea nuttallii 
▫ Outcompetes native species, ex. H. vulgaris.  
▫ Able to survive more easily and efficiently because 

when grown together, E. nuttallii had higher 
growth rate.  

▫ May be able to survive up to 3 days out of water  
▫ Grew less efficiently in stagnant water but just as 

well in darkness 
 
 

 



Good Guy 
BAD GUY 

Identification of Species 

Hippuris vulgaris 

http://species.wikimedia.org/wiki/File:ElodeaNuttallii.jpg 

Elodea nuttallii 

http://www.monsterfishkeepers.com/forums/showthread.php?277357-
PHOTOS-of-Plants-in-the-wild!-(56K) 



The Chena Slough 

http://www.fairbankssoilwater.org/resources_Chena_Slough_Invasive.html 



Negative Impact 

• Degraded fish habitat 

 

• More difficult boat travel 

 

• Drastic alteration of the freshwater habitat! 

 



To prevent 

http://paul.montagne.free.fr/Invasives/Pages%20I/Elodea%20pg/Elodea2.html 



 

http://eol.org/pages/1089140/overview?status=moved_permanently 



“A Small Step for Man…” 

• Drying effectively kills E. nuttallii 
 

• E. nuttallii caught in boat tanks should not be placed 
back into the water.  
 

• Fish tanks should not be dumped into bodies of 
water! 
 

• Eradication efforts 
▫ Grass carp and snails introduced—NOT successful 
▫ Dredging—Current method 



Future Directions 

• Simulate conditions of different seasons in Alaska 

 

• Test E. nuttallii’s interactions with wider variety of 
species 

▫ Native species 

▫ Lepidoptera (Erhard, 2007) 

▫ Fish 

 

• Research on phenology-periodic events such as 
budding and flowering (Wolkovich, 2010).  

 



Acknowledgements 

• Jessica Armstrong, my mentor, U.S. Fish and 
Wildlife Service 

• Fairbanks Soil and Water Conservation District 
• Louise Smith, U.S. Fish and Wildlife Service 
• Mark Wright, Institute of Arctic Biology 

Greenhouse 
• Dr. Denise Kind, UAF Biology and Wildlife 
• Ms. Cyndie Beale, biology teacher 
• Mr. Gregory Kahoe, chemistry teacher 
• Dr. Jungho Baek, UAF School of Management 



Literature Cited 
 

• Barrat-Segretain, Marie-Hélène and Arnaud Elger. “Experiments on Growth Interactions Between Two 
Invasive Macrophyte Species.” Journal of Vegetation Science Vol. 15, No. 1 (Feb., 2004), pp. 109-114. 
Blackwell Publishing. JSTOR. <http://www.jstor.org/stable/3236501>. 27 Sept. 2011. 

 

• Barrat-Segretain, M. H. and C. Amoros. “Recolonization of Cleared Riverine Macrophyte Patches: 
Importance of the Border Effect.” Journal of Vegetation Science Vol. 7, No. 6 (Dec., 1996), pp. 769-776. 
Blackwell Publishing. JSTOR.  

 

• Escobar, Marcela M. , et al. “Potential Uses of Elodea nuttallii-harvested biomass.” Energy, 
Sustainability, and Society. 2011.  

 

• Erhard, Daniela, Elisabeth M. Gross, and Georg Pohnert. "Chemical Defense in Elodea nuttallii Reduces 
Feeding and Growth of Aquatic Herbivorous Lepidoptera [electronic resource]." Journal of chemical 
ecology 33.8 (2007): 1646-1661.Agricola. EBSCO. Web. 27 Sept. 2011. 

 

• Santos, Maria J., Lars W. Anderson, and Susan L. Ustin. “Effects of invasive species on plant 
communities: an example using submersed aquatic plants at the regional scale.” Biological Invasions 
Vol. 13 (July, 2010), pp. 443-457. Springer publishing. 30 November 2011. 

 

• Vernon, E. and Hamilton, H. (2011). Literature review on methods of control and eradication of 
Canadian pondweed and Nuttall’s pondweed in standing waters. Scottish Natural Heritage 
Commissioned Report No. 433. 



Any questions? 

 

 

 

 

 

 

 

 

Thank you for your attention. 

http://doris.ffessm.fr/fiche2.asp?fiche_numero=357 


