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What are the effects on tidal wetland 

community structure when 

Phragmites is removed?  



Recovery of wetland vegetation  

Removal 

plots  Density  

Species 

richness 

Removal 

plots  



YAY! 



What species come in? 

Year 2 

Wild rice! 

Yay! 

Year 3 

Cattails! 

Hmmm! 



Does the Phragmites come back? 



Is it hopeless??? 



We HAVE made progress in: 

• Identifying most invasive species 

• Targeting new potential invasives 

• Improving the science 

• Educating the public 

• Restoring sites with volunteers 



 Identifying most invasive species 
Regional atlases 

IPANE 

mapping 

tool 



 Identifying most invasive species 
Purple loosestrife 

Field data 

Herbarium 

data 



 Identifying most invasive species 
Regional atlases 

Lythrum salicaria 



 Identifying most invasive species 
Impact indices 

Magee, T. K. et al. 2010.  Environmental Management 45: 759-778  



Map data 
• Clusters of 

invasive 
species at rare 
plant sites 

• Major rivers 

• Invasion 
frequency is 
correlated with 
rare species 
richness 

 

Farnsworth, E. J. 2004. Rhodora 106: 97-117. 



 Targeting new potential invasives 
Characteristics of invasives 

Pyšek et al. 2009. Diversity & Distributions 15: 891-903 

Schmidt et al. 2012. Ecological Applications 22: 1512–1525 

te Beest et al. 2011.  Annals of Botany (doi:10.1093/aob/mcr277) 

Small seeds 

Plastic life histories 

Multiple habitats  

Non-biotic pollination 

Taxonomic novelty 

New ecosystem functions 

Polyploidy 

Small genomes 



Phalaris arundinacea 

Lavergne et al. 2010. Annals of Botany 105: 109–116 

Lavergne and Molofsky. 2007. PNAS 105: 3883-3888 

Reduced genome size 



Phragmites spread by seed & disturbance 

McCormick et al. 2010. Journal of Ecology 98:1369-78 



Improving the science 

Science Citation Index 

Natural Areas Journal 

2002-2006 



Improving the science 

Calloway & Maron. 2006. TRENDS in Ecology and Evolution 21:369-74 

Lockwood et al. 2007. Invasion Ecology.  Blackwell Publishing, USA 

Davis, M.  2009. Invasion Biology. Oxford Press, UK 

Rapid evolution 

Allelopathy 

Demographic models 

Community assembly & invasibility 

Ecosystem ecology 

Plant-soil interactions 

Biotic homogenization 

Responses to climate change 



Improving the science 

Less of a “controversy” than we think. 

Invasion Biology: Paradigms Glossed.  Anne Arbuthnot, 2012. 



Improving the science 
Multi-trophic interactions 

Responses to climate change 



Multi-trophic interactions 



Herbivores 

Tallamy, D. 2007.  Bringing Nature Home.  Timber Press, OR. 



Global Worming: Bottom-up 

Kourtev et al. 1999. Biological Invasions 1: 237–245 

Heneghan et al. 2007. Pedobiologia 50: 543-551 

Microstegium vimineum 

N, pH 



Deer: Top-down 

Williams & Ward. 2006. Natural Areas Journal 26: 383-390. 

Seed dispersal 

Removal of competing vegetation 



Responses to climate change 

National Climate Data Center, 2013 

2012  The hottest year on record in United States 



Responses to climate change in 

Concord, MA 

Invasives track seasonal temperature variation 

better than natives  

 

Invasives shifted flowering time:  

11 days earlier than natives and  

9 days earlier than non-native non-invasives 

Willis et al. 2010. PLoS One 5: doi:10.1371/journal.pone.0008878 



Management advantage? 



Responses to climate change 

Models of present, potential and future species’ ranges 

Ibáñez, I., et al. 2009. Ecological Applications 19: 359-375. 



Responses to climate change 

Are all invasives “poised to prosper?” 
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Sorte, C., et al. 2012. Ecology Letters doi: 10.1111/ele.12017. 
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Need for long-term study 
That’s what pointy-headed academics are for… 

Strayer, D., et al. 2006. TRENDS in Ecology & Evolution 21: 645-651. 



But who has time/$ for science??? 
Free scientific information!!! 

Free journal apps, rss feeds, and tables of contents 

NatureServe I-ranks 



Educating the public 
Fact sheets 

Alternatives 

Go Botany! 



www.newenglandwild.org/gobotany 



Narrow to group 



Narrow to subgroup 



Answer some questions 



Answer some questions 



Drawings of characters 



Glossary – All terms defined 



Innovations 
The Whaddyagot feature 



Innovations 
Next best question feature 



Taxon Information Page 



Dichotomous Keys 



PlantShare 

Sign up, create checklists 

Share sightings 



Helping kids ID invasives 
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Restoration with volunteers 
Can it work? 

Pepperweed (Lepidium latifolium) in Salisbury and Newburyport 

80% controlled with multi-agency and volunteer participation 



Mile-a-minute vine (Persicaria perfoliata) in Westford, MA 

Volunteers recruit volunteers, significant reduction in 3 years 



Water Chestnut (Trapa natans) in Connecticut River tribs 

Consistency and continual monitoring 



Common reed (Phragmites australis) Barnstable, MA 

Lombard et al. 2011.  Northeastern Naturalist 19: 181-195 

Herbicide 

Person-hours 

$ per hectare 



Meta-analysis of invasive control outcomes 

Kettenring and Adams. 2011.  J. Applied Ecology 48: 970-979 

Native 

Invasive 



We HAVE made progress in: 

• Identifying most invasive species 

• Targeting new potential invasives 

• Improving the science 

• Educating the public 

• Restoring sites with volunteers 



Step back and take a deep breath… 

What do we need to do? 



What do we need to do? 

Management = Science. 

Share your science. 
 



What do we need to do? 
Systematic planning 

 



What do we need to do? 

Don’t just yank stuff out. 

Put plants back in. 
 



What do we need to do? 

Understand: 
 

Unexpected impacts of management 

Technical options 

Feasibility 

Risks 

Likelihood of success 

Extent of interest 



What do we need to do? 

Know when to walk away. 

Invaded places DO provide good data. 

Novel ecosystems function, too. 
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What do we need to do? 

Adopt a long-term view 
 

What fostered the invasion? 

Interactions change. 

Plan for a changing planet. 

Conserve proactively. 

Think big. 



Nature can drive you a little nutty… 

Don’t lose hope! 
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