Biodiversity Matters:
Moving Beyond a Shotgun Approach

to Managing Invasive Species
Phyllis Higman
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Michigan Neiturzal



GIS based database:

~ 18,000 element occurrences (EO’s)

= endangered, threatened, special concern spp.
= high quality natural communities




Mission:. Guide the conservation of Michigan’s

biodiversity by providing the highest guality
scientific expertise and information.




A great day!



Imagine if....

you were In charge of protecting
Michigan’s biodiversity



Natural Communities

The coarse filter




[rizaraciiric) olarits, arlifrlals
and other organisms occurring across the

landscape under similar environmental

conditions; predominantly structured
by natural processes.
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Michigan circa 1800

northern hardwoods,
boreal forest, pine northern hardwoods,

forests, conifer swamps peatlands, alvar, cedar
SET]of

cooler

northern
hardwoods

oak-pine
barrens

pine barrens
pine forests




Natural Communities

The coarse filter



Vulnerable Species

The fine filter




Biodiversity Is not just
a numbers game.

It's about coevolved

relationships.

Keep all the parts!

Mlicnigan Neitural
reaiures Inventory



Ecosystem

Services

Jessica Jahre,
EPA Contractor

Diverse functional ecosystems sustain life

on earth



That was my view of the context for
Invasive species work.

Knowing what to protect is critical to cost-
effective invasive species management.

Step number one:
ldentify the most important places in

your area and understand them.






Fragmentation
Development
Roads, etc.

Aquatic barriers:

DEIS
Stream-road intersections

Terrestrial barriers
Roads

Hydrologic alteration
WWaterWitharenvel
GL water level changes

Nutrient enrichment
PolpE Satlfas ge)lltiElen]

Non-point source
dolltfilen

Suppression of natural
processes

Fire, flooding, etc.
Loss of upland buffers

Invasive species
Climate change







Asian carp!

Jason Lindsey.com






Purple loosestrife



Garlic mustard!



Spotted knapweed!



http://images.google.com/imgres?imgurl=http://www.missouriplants.com/Pinkalt/Centaurea_maculosa_involucre.jpg&imgrefurl=http://www.missouriplants.com/Pinkalt/Centaurea_maculosa_page.html&h=410&w=314&sz=30&hl=en&start=1&um=1&tbnid=OaSN18JBkRfmJM:&tbnh=125&tbnw=96&prev=/images?q%3DCentaurea%2Bmaculosa%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DG

Glossy buckthorn!



Purple loosestrife Garlic mustard

We're not talking about dandelions!

Glossy buckthorn Spotted knapweed


http://images.google.com/imgres?imgurl=http://www.missouriplants.com/Pinkalt/Centaurea_maculosa_involucre.jpg&imgrefurl=http://www.missouriplants.com/Pinkalt/Centaurea_maculosa_page.html&h=410&w=314&sz=30&hl=en&start=1&um=1&tbnid=OaSN18JBkRfmJM:&tbnh=125&tbnw=96&prev=/images?q%3DCentaurea%2Bmaculosa%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DG

Oriental bittersweet Japanese knotweed

Invasive species are simplifying ecosystems and

eroding native biodiversity.

Japanese barberry  Swallow-wort










Invasive species change the rules of existence for
assoclated species.

If the rules change too fast & last a long time,
there can be consequences for many species.
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Native species: “have been
here for a sufficient amount of

time to develop complex and
essential relationships” Douglas Tallamy;

Bringing Nature Home

/nvasive species. “have
NOT been here for a sufficient

amount of time to develop
complex and essential
relationships”

Mlicnigan Neitural
reaiures Inventory



Currently we don't have
evidence of invasive species filling
functional roles without dominating

or reaucing diversity to many fewer
species than were here
originally.

Mlicnigan Neitural
reaiures Inventory






Should we be managing invasive species?

We can do something or we can do nothing.



We have and continue to protect many places through
early detection and strategic management of invasive

species, and we have CISMAs across the entire state!
(Cooperative Invasive Management Areas)







Non-native phragmites



Japanese knotweed



Japanese knotweed Invasive phragmites

Aesthetics impacts, property values ¥

Swallow-wort Oriental bittersweet



Recreational impacts

European frog-bit







autumn olive honeysuckle

Native insect specialists do not thrive here!

buckthorn







Florticulture


http://images.google.com/imgres?imgurl=http://www.bostonherald.com/blogs/sports/rap_sheet/wp-content/uploads/2009/10/devil.gif&imgrefurl=http://www.bostonherald.com/blogs/sports/rap_sheet/index.php/2009/10/15/&usg=__lDUFDUiotz0udFsqxPe1vOOqx4E=&h=1243&w=1315&sz=238&hl=en&start=1&itbs=1&tbnid=qRLllUuolPqS1M:&tbnh=142&tbnw=150&prev=/images?q%3Ddevil%26hl%3Den%26sa%3DG%26gbv%3D2%26tbs%3Disch:1
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Buckthorn stump sprouts

Jap. knotweed fragment

Honeysuckle fruits

Garlic mustard

longer growth phragmites rhizome







Michigen Naturzal
reaiures Inventory







Should we be managing invasive species?
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Thanks Ellen Jacquart
and Suzan Campbell!

are widespread,
costs sky rocket
and the failure
rate Is high.

Lag timerl
WA E

Area invaded

difficult, costs
more, intensive,

feasible,
cheaper

easier,
cheapest

expensive mgmt.
lower success




Our challenge is to pick the right battles.

Thanks Ellen Jacquart
T and Suzan Campbell! Widespread awareness
— . locati
Big impact species wherever | ™" """l Important places
they are uncommon. Success likely

Detection
(scattered locggions)

Area invadeld e —

Prioritizing winnable battles.

Control, contain, restore.

arly detectio
Prevention and response







The power of mapping!

High quality

pine barrens

Camp Grayling
Spotted knapweed




A good map allows you
to make informed,
explicit choices.

e Important places
e Success likely

e QOutliers Greens:

e Sources biodiversity

e Pathways >COre

Red: phrag



This is when we'd like to detect phragmites!



With good planning and research on integrated

control strategies, success Is indeed possible!

Photo June 2017, the following spring
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Phragmites Is a perennial, rhizomatous grass.



Phragmites Is a perennial, rhizomatous grass.

Apply herbicide in the fall when the plant is sending it’s
resources to the rhizomes. The herbicide will be
translocated too. If you don't kill the rhizome, it will
grow right back. If possible, burn the dead biomass from
large infestations the next year and treat re-sprouts.
Repeat as needed.




Garlic mustard iIs an herbaceous biennial that
produces seed In year two and then dies. It is
a prolific seeder producing seeds that can live
upwards of 10 years in the

seed bank.


http://dnr.wi.gov/invasives/photos/index.asp?mode=photoview&RecID=71&Code=Allpet



http://dnr.wi.gov/invasives/photos/index.asp?mode=photoview&RecID=71&Code=Allpet




Duh! Should have planned for that.






A Simple Mapping Tool
Phone app or Web

( IDENTIFICATION:)
MODULES

zEpORT N CALERTS DISTRIBUTION”




Midwest Invasive Species Information Network

We took lessons learned from DNR Parks

Stewardship Program: simple but informative



Select by common
or scientific name

Individual, few, several
< 1000 sq. ft
1000 sq. ft. to 0.5 acre

0.5to 1 acre
>1 acre

Sparse
Patchy
Dense
Monoculture

ym [ake a photo too!

rFeatures Inventory






Midwest Invasive Species Information Network (MISIN)

Michigan Neaiturzl
reztures Inventory



http.//www.misin.msu.edu/



http://www.misin.msu.edu/




Michigan Natural Features Inventory ©2002. Gary Fewless



garlic mustard

4 petaled,
white flowers Long siliques with

many seeds

2nd year bolt & flowering; first year, round
triangular leaves basal rosettes



http://dnr.wi.gov/invasives/photos/index.asp?mode=photoview&RecID=71&Code=Allpet

garlic mustard

Photo by: Leslie J. Mehrhoff, University of Connecticut, Bugwood.org



garlic mustard

Michigan Naturel
Feaiures Inventory
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spotted knapweed

© Ted Carland P. ngman




Compound, pinnately divided basal leaves




Wild parsnip wild parsnip

Flat-topped umbel of yellow flowers



Wild parsnip

Phytotoxin: sap, skin moisture and

sunlight result in serious burns






Japanese knotweed

e

Alternate leaves; flat bases; cuspidate leaf tips



axillary flowers in clusters

R.W. Smith

P. ngman

-/

Ocrea: tubular sheathing stipule

©2003 Gary Fewless




NRCS USDA

USFS, Bugwood,org

Japanese knotweed, LTD. Ireland, Ltd.







Restricted

Japanese knotweed



glant knotweed







glossy buckthorn

Berries ripen from red to black

prominent | _
lenticles prominent veins

to leaf margin

alternate leaves, entire
margins, obovate




glossy buckthorn
In a prairie fen




glossy buckthorn

Invades full canopy too; usu. wet sites; leaves still green

while overstory trees are senescing-longer growing time.







common buckthorn

Michigan Neaiturzl
reztures Inventory

John M. Randall, TNC ©2002 Gary Fewless




common buckthorn

round-toothed
margin; veins curve
towards leaf tip

orange inner bark

sub-opposite and
vinvasives.oro [ alternate leaves







Eurasian honeysuckles

opposite leaves
entire margins

prolific berries

iIrregular flowers

Michigan Naturel

— L ) L Photos by John M. Randall, The Nature Conservancy
reatures Inventory







James H. Miller, USDA Forest
Service, www.forestryimages.org

petiole (leaf stalk)

cilia on stipule


http://www.invasive.org/images/768x512/2307111.jpg

multiflora rose

stout, down-curved
thorns AND cilia

Wl CRIVEES

compound leaves

Michigan Naturel
reatures Inventory


http://www.invasive.org/images/768x512/2307111.jpg




©2003, Gary Fewless



Autumn olive

Emmet J. Judziewicz,
Wisconsin State Herbarium

©2003 Gary FeWIGSS S. Kelly Kearns, Wisconsin DNR, Wisconsin State Herbarium




P. Higman, MNFI



Japanese barberry

dangling flowers

small, arching shrub

alternate leaf clusters

with thorns at base


http://www.fs.fed.us/r9/ottawa/forest_management/botany/invasive_folder/tnails/images/Berberis thunbergii_1047_JPG.jpg

Japanese barberry



opposite leaves; entire margins




Black swallow-wort A vine with opposite,

entire leaves and
winged seeds In pods




Pale swallow-wort ‘ Black swallow-wort

narrow
green seed
pods




Black swallow-wort



vine with alternate leaves



Oriental bittersweet



Oriental bittersweet










|
Japanese Stlltgrass Jim Odell, Ann Arbor, MI

Leaves grow on top of each ¢
and root at the nodes look lik
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white stripe on mid-rib
of leaves, slightly off-
ce nter; ShOrt |eaveS Leslie J. Mehrhoff, Univ of Connecticut, Bugwood.org




MDNR Watch list

Japanese stiltgrass

Chris Evans, IL Wildlife Action Plant, Bugwood.org



)

cletection and rignt response, 3) winnable patiles









Healthy, diverse, functional

ecosystems really do matter!




The sum Is greater than its parts!



