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A Landscape-Scale Problem

* Direct impact on people and habitats

* Priority for resource managers

* Need comprehensive approach

Il Invasive Phragmites
87% overall accuracy, MMU = 0.2 ha (0.5 ac)



Current Management Strategies

Chemical

« Challenges
— Resource intensive
— Not species specific
— Treat symptom rather than cause

2 USGS



Developing Aproaches

Biological Control

Mark Schwarzlander & Patrick
Hafliger, CABI Biosciences,
Bugwood.org

Gene Silencing

2 USGS



Developing Approaches

Biological Control

Phragmites
Symbiosis
Collaborative

Microbial
Symbiosis

2 USGS



Plant Microbiota and Symbiosis

Young seedling

. BENEFITS
Endophytic
Fungi & Tolerance
Bacteria ) )
Epiphytic - Drought
Fungi &
Bacteria - Temperature
- Salt
- Disease

Accelerated
Development
Fungi & i of Seedlings

Bacteria

-~4 -~/
Rhizosphere ': Mycorrhizal Rhizosphere ’: Mycorrhizal
Microbes Fungi

Microbes Fungi

Increased Growth
and Yield

(Kowalski et al 2015)



Symbiosis and Invasion

Does symbiosis influence invasion? %




Symbiosis and Invasion

Does symbiosis influence invasion? #

Without endophytes With endophytes

Target symbiotic relationships that confer benefits? i
= Impact invasive properties of Phragmites? |
= Benefit native plants?
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Collective Impact

“the commitment of a group of important actors from
different sectors to a common agenda for solving a specific
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Source: www.northfieldpromise.org

e Managing collective impact requires separate organization
e Serves as backbone for initiative and coordinates agencies
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w (Great Lakes LINKING PEOPLE, INFORMATION AND ACTION
.\ PHRAGMITES = "

"\ COLLABORATIVE

\
e Home About Biology Management Research Resources

Learn more about
the biology of
Phragmites

Phragmites australis (common reed) is a highly invasive plant species ~& Management Monday! May is National

now common in North American wetlands. Its continued progression Wetlands Month! Learn, explore, go out

across the Great Lakes Basin will increasingly challenge resources and appreciate these amazing systems.

www.greatlakesphragmites.net



Collaborative for Microbial Symbiosis
and Phragmites Management

Purpose

Support and facilitate research
focused on furthering the science
of Phragmites and symbiosis

Strateqy

Engage microbial scientists to
develop a research agenda
toward a common goal

» Collective Impact

des Grands Lacs

ey ZUSGS)



Collaborative for Microbial Symbiosis
and Phragmites Management

What do we know about
Phragmites and symbiosis?

What gaps exist in our understanding? The Collaborative

‘  International Membership

. « ~10 Researchers
Create Science Agenda ] . :
‘ e Microbial ecologists
« Active since April 2013
Craft individual research projects

addressing gaps

All members contribute to goal of
microbe-based Phragmites contro



Collaborative for Microbial Symbiosis
and Phragmites Management

What do we know about
Phragmites and symbiosis?

What gaps exist in our understanding?

Create Science Agenda

Craft individual research projects
addressing gaps

AII members contrlbute to goal of

WNLY BRSONW Y

Cornell University
College of Agriculture and Life Sciences



Conceptual Strategy

121 17

2 USGS



Conceptual Strategy

Identify
microbes
influential to
Phragmites

=

Determine
roles played
by microbial
assemblage

-

Target
relationships
for control or
enhancement

=

Test
effectiveness
and feasibility

of new
methods in the
field

MICROBIAL INVENTORY

Composition and transmission method

Variation of microbiome in time and space

Goal:

Microbe-
based
Phragmites
management

Relevant pathogenic microbes and interactions with mutualistic microbes

Compare microbiomes of native and invasive Phragmites

Target native plant species for probiotic exploration

Variation in native species in space, species, and growth stage




Conceptual Strategy

Test Goal:
|dentify Determine Target effectiveness Microbe-
microbes roles played relationships and feasibility e
influential to - by microbial - for control or - of new Phragmites
Phragmites assemblage enhancement methods in the management

field

BENEFITS OF MICROBES

Test plant response to inoculation by microbes
Determine microbes with key impacts (e.g., growth)

Competitive impacts of inoculants on Phragmites

Impacts of Phragmites pathogens on native species

Increase competitiveness of native species

Impact on plant-development pathways




Conceptual Strategy

Test
|dentify Determine effectiveness

microbes roles played - and feasibility
influential to - by microbial of new -
Phragmites assemblage methods in the
field

Microbial sensitivity to inhibitors
Selectivity of inhibitors for target groups

Endophyte sensitivity to low-impact treatments

Competitive response to treatment of mutualistic/pathogenic microbes

Competitive response of native plants after microbial treatments

Mechanisms that underly reductions in competitiveness




Conceptual Strategy

Test
Identify Determine Target effectiveness
microbes roles played relationships and feasibility
influential to - by microbial - for control or - of new
Phragmites assemblage enhancement methods in the
field
TEST CONTROL METHODS

Goal:

Microbe-
based
Phragmites
management

Considerations to scale up to landscape-level applications

Optimal management efficacy at varying time scales

Discussions with regulatory bodies

Impact on non-target species

Direct environmental impact of treatments

Costs for microbiome manipulation strategy
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Additional Information

Kowalski et al. 2015. Advancing the science of microbial symbiosis to support
invasive species management: A case study on Phragmites in the Great Lakes.
Frontiers in Microbiology 6:95. doi: 10.3389/fmicb.2015.00095

http://journal.frontiersin.org/article/10.3389/fmicb.2015.00095/abstract
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Phragmites
"% COLLABORATIVE

ACTIO-N

Emerging Research Webinar Series

http://greatlakesphragmites.net/webinars-presentations/

y

=2USGS Email: kkowalski@usgs.gov
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