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Focus on stories!
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What are the effects on tidal wetland
community structure when
Phragmites is removed?




of wetland vegetation

Removal

Density plots

=
[&]
-
T'F 1
e
o
E
h
E
2
]
[/}
2
S
£
%
=
=]
=

Removal
plots

Species
richness

Number of species/m” +/- 1 Cl




YAY!




What species come in?

Year 2 Year 3
Wild rice! Cattails!
Yay!
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Is it hopeless???




We HAVE made in

. most invasive species
. new potential invasives
. the science

o the public

. sites with volunteers




most invasive species
Regional atlases
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icentitying most invasive species
Purple loosestrife
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most invasive species
Regional atlases

Westford | L - Billericg - “ Wilmington

Lythrum salicaria



most invasive species
Impact indices

Environmental Management (2 ) 45:759-778
Table 3 Invasive impact scores (/) for the 61 alien and 2 cry 'S red in 1side vegetation of the John Day River

-impact category re  State S Weec NatureServe Impac k ) ank
name
mpact
OR, ID, WA i High
i High
OR, ID, WA g
Melilotus inalis (L.) Lam. 6 Medium
Centaure stitialis L. 52 OR, 1D, WA High
sive invasive I
Linaria dalmatica (L.y P. Mill. OR, 1D, WA
Phalaris arundinacea L.* WA
Heolcus lanatus L.
Leucanthemum vulgare Lam. D, WA Moderate
Schedonorus phoenix ( y.) Holub Moderate
Phlewm pratense L. Aedium
OR, WA Medium Moderate

OR, 1D, WA Medium

Unknown

Medium

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



e Clusters of

species at rare
plant sites

Major rivers

Invasion
frequency is
correlated with
rare species
richness

Farnsworth, E. J. 2004. Rhodora 106




new potential invasives
Characteristics of invasives

Small seeds
Plastic life histories
Multiple habitats
Non-biotic pollination
Taxonomic novelty
New ecosystem functions
Polyploidy
Small genomes
Pysek 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)



Phalaris arundinacea

Reduced genome size

Lavergne et al. 2010. Annals of Botany 105: 109-116
Lavergne and Molofsky. 2007. PNAS 105: 3883-3888



Phragmites spread by seed & disturbance

Forested
Watersheds

Developed
Watersheds

Few disturbances Few viable seeds
(less shoreline (less colonization of
development , less exposed soll)

sediment deposition \

Small, low diversity patches

Low seedling
establishment and
slow clonal growth
{lower nutrients)

I

from uplands)

Many disturbances Many viable seeds
{more shoreline {exposed soll I1Is more
development, more likely to be

sediment deposition colonized)

Large, multi-genotype patches

Legend

Wetland

Disturbance
(exposed soil)

High seedling Phragmites patches
establishment and (variable shades reflect

ﬁL?‘r?g:thﬁfe distinct clones)

J—"}

from uplands) hame

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




the science

Invasive species

Trends in papers with "Invasive Species" in title
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the science

Rapid evolution
Allelopathy
Demographic models
Community assembly & invasibility
Ecosystem ecology
Plant-soil interactions
Biotic homogenization
Responses to climate change

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



the science

Less of a “controversy” than we think.
Invasion Biology: Paradigms Glossed. Anne Arbuthnot, 2012.



the science

Multi-trophic interactions
Responses to climate change




Multi-trophic interactions

m Global changes

Biodiversity

Species interachions
L e
" &y ~ Mutualistic
# — Competitive
- Trophic

Human activitias
and benefits

Ecosystem goods
and servicaes

Ecosystem processes

Sotic
2Ccosystem
coniroks
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Herbivores

Native plant species support more herbivores
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by humber of species

Species richness per gram of leaf

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



Globa IWormmg Bottom- up
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Kourtev et aI 1999. Blologlcal Invas:ons1 237—245
Heneghan et al. 2007. Pedobiologia 50: 543-551



Deer: Top-down

Removal of competing vegetation

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



Responses to climate change
2012 The hottest year on record in United States

National Climate Data Center, 2013



Responses to climate change in
Concord, MA

Invasives track seasonal temperature variation
better than natives

Invasives shifted flowering time:

days earlier than natives and
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

Predictive Distribution Maps

Potential distributions based on multi-variate models (Ibafiez et al. 2009%)

Berberis thunbergii

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



Responses to climate change

Are all invasives “poised to prosper?”
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Non-native “
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Sorte, C., et al. 2012. Ecology Letters doi: 10.1111/ele.12017.



That’s what pointy-headed academics are for...
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Strayer, D., et al. 2006. TRENDS in Ecology & Evolution 21: 645-651.



Free scientific information!!!

Description

Tom Brow Web Site* PLoS5 Reader Support ¥

What's New in Version 1.0.3

Pasitional Identity in A‘ Feeq_Fomald Circuit
al Meural Tube by the Mo... | Signaling, and the Wa
Wing Growth
Distorted of Biodiversity: Miyriam Zecea™, Gary Strubl"*
atial and Temporal Bias in 1 - -

Customer Ratings

and D

Institutional Open Access Funds
Now Is the Time

More iPad Apps by
Tom Brow

Free journal apps, rss feeds, and tables of contents
NatureServe /-ranks
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www.newengland

Go BoTrany

PlantShare

maps, and
learn about subspec

to our region.

es and varieties native cC

wild.org/
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Plant of the Day: PRUNUS VIRGINIANA

ke cherry may get its name from its

borne on d
June. Its br

tringent and rather unappe g fruits. The flow are

t the ends of branches, appearing with the leaves in late May and

alike, pin cherr
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Narrow to group

Go Borany D

hat to do
t this
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ble plant map

your plant more

s your plant?

KE ERISTIC
Stems have secondary thickening (i.e., ba

ying shrubs can be mistaken for herb

es that can withstand flocding

EXCEPTIONS
Some upland plants can be flooded temporarily but are not

Grass-like plants



Narrow to subgroup
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Answer some questions

B

Number of leaves on
stem?

Start Over:




Answer some questions

-
Go Borany

Home Si Key PlantShare Advanced ID Tools Teaching Tools About

r

Orchids

Orchids

Phe = 25 matching species

Habitat?

How are the leaves arranged along the stem?

y change higher u
Number of leaves on em e
stem?

re
apparent
pt
reproductiv

are three
per node




Drawings of characters

A
) Go BoTany Discover the

) Home I By Plantshare Advanced ID Tools Teaching Tools About

ted plants = Orchids

Habitat? c c
Photos List 25 matching specie

How are the leaves arranged along the stem?

The leaf arrangement may change higher up on the stem. Look at the leaf arrangeme

between the base of the stem and the base of the inflorescence.

‘@) don't know

the leaves are there are no
one leaf per node leaves per node along arowing only at the apparent leaves
along the stem (14) the stem (1) base of the plant excepton the
Nartze cnae? (basal) (3) reproductive stems

@

Add a few more questions for
narrowing your matching
species.

Already know the family or
genus? or mare leaves per node
along the stem (2)

Start Over:




Glossary — All terms defined

What type of| es the plant produce? Q

re to look at a matur ecimen with fully open

w questions for
ing your matching
species.

Start Over:




Innovations
The Whaddyagot feature

]
Go Borany Di ) usands of New England plants

Home Simple Key PlantShare Advanced ID Tools Teaching Tools About

g

Orchids

Nectar spur?

Number of leaves on stem?

r matching
species.

Alrea
genus?
Cypripedium reginae Epipac

F pink lady's-sli ¥ ¥ : y lady broad




Innovations

Next best question feature

More questions added

Orchids

Orchids

Phatos List 25 matching species

=& Show photos of: |flowars




Taxon Information Page

W

@’ GoBortanv D
N
PlantShare  Full Key Dichotomous Key ~ Teaching Help

> Celastrus orbiculatus

Celastrus orbiculatus .
Asian bittersweet, Asiatic bittersweet

North America Distribution

ed from BOMNAP data

and can quicl
ts abundant c

B Enlarge

Native to Morth America?

No

Sometimes Confused With




Dichotomous Keys

1A. Plants typically reproducing by spores, seeds and fruits not produ

gametophyte independent of sportophyte; ferns and fern-iike plants.

18. Plants typically reproducing
hyte dependent on s

cing by true flowers; seeds commonly barne in s
cale (embedded in a fleshy aril in Taxus, never enclosed in an
cale- or needie

owers, seeds enclosed in an

nt, elevated above the

18. Plants typically rep
e dependent

nd usually style(s) present

plants, wit

plants thalloid in some Ara

ianth typ or -6 merous; vascular

stem; secandary growth absent




PlantShare

\ P
' > Go Borany [ : nd plan

About

} Home Plant Identifier Plantshare Advanced 1D Tools Teaching Tools

Find Friends and Cr
PlantShare My profiLe

Recent Sightings

Geo Region Cape Cod

] ]
— - ' Share sightings
Total Locations ; -

Nymphaea odorata
Lists

Tribes

Sightings Locator

t plant sightings for

How to Use

Around the Post

Latin Name Camboba caroliniana
Don't see a plant you think '
should be there? i s C R & Common Name Carolina Fanwort

You will
Location Burlington, VT

Lat/Long 44.473, 73.155
Rare and endangered plants will Date June 27, 2012 8:14AM
not be displayed.
e ot Sighted by Greenman
; Notes Oh no! Invasive plant now being seen in
Lake Champlain. Located near
Johnsen’s Marina.

Ask the Botanist

¥, Count me In!

Jean Paul Sartre " Registered users can ask questions, all ors can see the answers.

Sign up, create checklists



Helping kids ID invasives

Jim Sirch



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

University of

College of J’Lgriculture and Natural Resources
Connecticut

Department of Plant Science and Landscape Architecture

CIPWE HOME

Welcome to the CT mile-a-minute vine website!

Volunteers recruit volunteers, significant reduction in 3 years



Water Chestnut (Trapa natans) in Connecticut River tribs

Pradna srip

Consistency and continual monitoring



Common reed (Phragmites australis) Barnstable, MA

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



Meta-analysis of invasive control outcomes

Malive revegetation

Cut and/or Removal

Herbicide

o Invasive
Ry L .
——&@— Native

{E) Dewsityl

~2 -1 0

Response ratio (mean £ 95% confidence intervals)

Kettenring and Adams. 2011. J. Applied Ecology 48: 970-979
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. most invasive species
. new potential invasives
. the science

o the public

. sites with volunteers




,cus THE ALGAE ATE,
THEY GAVE OFF THE
FIRST PURE OXYGEN.
OXYGEN RUSTED METALS,
TURNED AMMONIA AND

METHANE TO NITROGEN
AND CARBON DIOXIDE,
AND FORMED AN
OZONE LANER INTHE
UPPER ATMOSPHERE

WHICH SCREENED QUT
COSMIC RAYS...

Step back and take a deep breath...



Management = Science.
Share your science.

USDA

i National Agricultural Library

Search NISIC

Search all USDA
» Advanced Search
' Search Tips

P United States

¥ Intemational

Browse by Subject
P Aguatic Species
¥ Plants
Animals
Microbes
P Economic Impacts
Laws and Regulations
b Manager’s Tool Kit
» Resource

NATIONAL INVASIVE SPECIES

About NISIC News and Events

ource Library / Datab

Resource Libra

Databases

Regional

Describes databases available online related to invasive
species regiona See Resource Library - Databases for
general r other species, and expertise information.

apS - Early Detection and Distribution

's Center for Invasive Species and
Ecosystem Health
Scope: The Alaska Exotic Plant Information
(AKEPIC) Database is a collaborative effort to corr
informati the distribution and abundance of e
invasive plant species in Alaska. EDDMaps (Early Detection
and Distribution Mapping System) Alas ides a more
accurate picture of the distribution of invasive species in the
Alaska.

Database: Alaska Exotic Plants Information Clearinghouse -
AKEPIC Database (formerly AKEPI

st: University of Alaska - Anchorage, Alaska Natural
Heritage Program

INFORMATION CENTER

SHARE K
Resource Library
Agencies and Organizations
@ Databases
Discussion Groups
Educational Resources
Frequently Asked Questions
Identification Resources
Image Galleries
Invasive Species Lists

Publications

Media Help
To view PDF files you must
have Adobe Acrobat




Systematic planning

SuAsCo Waters}
iversity Sites

Estavrook "‘“ .
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What do we need to do?

Don’t just yank stuff out.
Put plants back in.

.o




Understand:

Unexpected impacts of management
Technical options
Feasibility
Risks
Likelihood of success
Extent of interest



Know when to walk away.
Invaded places DO provide good data.
Novel ecosystems function, too.

John Burns



Adopt a long-term view

What fostered the invasion?
Interactions change.
Plan for a changing planet.
Conserve proactively.
Think big.






SuAsCo

CIPWG

Cynthia Boettner
Bill Brumback
Ted Elliman
Donna Ellis
Martha Hoopes
Laura Meyerson
National Science Foundation
NE Natural Heritage Programs
Jim Sirch

Harvard University




