Developing eDNA Tools For
Native and Invasive Aquatic
Plant Detection in Maine

Sharon Mann & Roberta Hill



Environmental Consultant, LWA Invasive Aquatics Program Director, 7 LA
Bioregion Regeneration Coordinator CEBE PhD candidate, UMaine
Former Invasive Species Director, LSM sharon.mann@maine.edu
2robertahill@gmail.com



Aquatic plants are important to wildlife & water quality

Protect water quality

Stabilize shoreline and
sediments

Provide oxygen and play
key role in nitrogen cycle

Enhance biodiversity

Provide food and shelter
for wildlife

Structure for dragonflies
and midges (fish food)




Anthropogenic threats to aquatic plants and those that
depend on them

Desire for “clean” Shoreline development

swimming areas Climate-driven
spread of invasive

species



Diverse plant communities are more resilient to environmental
stress

Invasive milfoil in Great Pond



Less than 1% of
Maine’s lakes are
infested with one of
“the 11-most unwanted
invasive aquatic plants”

Since 2011, the
number of infestations

has DOUBLED

Most of the infested
water bodies are
popular tourist
destinations are are
close to major
highways



Many lakes are currently

Big Lake
unstewarded by local

groups due to:

e |naccessibility

e Low population \
e Limited funding







Early detection is KEY! Need a way to survey
aquatic plant communities that is:

1) Inexpensive

3) Informative

(
(
(
(4) Adaptable




Genetic material obtained directly from environmental samples without any obvious
signs of the biological source material (Thomsen and Willerslev, 2015)

Where does eDNA come from?
e Cellular decomposition
e \Whole shed cells
e \Whole microorganisms

Where is eDNA found?

e Water

e Soils

o Air

How is eDNA used?

e Community
characterization
(metabarcoding i.e.
general primers)

e Targeted detection &
quantification (QPCR)



Using a two-tiered approach with eDNA tools

Metabarcoding for whole qPCR for targeted detection
community composition



Using a two-tiered approach with eDNA tools

General
primers

Specific
primers



No PCR = no primers!



Develop targeted Build a Maine Inventory population

qPCR assays for metabarcoding diversity statewide
single-species library of native and
detection invasive aquatic

plants for long-term
monitoring



Half of “the 11 most unwanted” have
published targeted gPCR primers

Will add

new
invasives
as they
come up



Metabarcoding is all about the library

e Published libraries are not e Need to fill our library with
great for aquatic plants our own plant sequences
e Aquatic plant sequences e Both native and invasive

from around the globe



In some cases, eDNA
identified more rare
species than
identified using
traditional methods!

New research has
shown that aquatic
plant eDNA pairs well
with traditional
surveys



A Metagenomics approach to fingerprinting

Population 1

Population 1

Population 2



How will the data be used?

Faster response to new
infestations

Conservation of rare or
threatened native species

To monitor long-term
community shifts

Invasive species

) _ Image credit: Jen Smith Mayo, UMO
monitoring



Plans for Phase 1

e Design primers for remaining |IAPs

(Bigelow Labs)
e [est eDNA detection over distance

and flow (7 Lakes)
e Start building the library (open for
collaboration!)



Volunteers will be needed to help with data &
sample collection

OC

Step 1.

|dentify fertile
pockets in the

waterbody @



Step 2. Inventory all aquatic plants in fertile pockets




Step 3.

Collect plant samples
(alcohol and
herbarium presses)

Collect water for
eDNA outside each
fertile pocket

Take pictures
GPS locate

Share information




https://forms.gle/x92PnEgtwYPZWTS8EG



Thank you to all of our partners
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Question: Your Answers:
What can eDNA methods do “Invasive Species” and “Help”

for Maine Lakes?



How Can |IPPers Help?






