Maine’s Top 10 Most Invasive Plant Species: Spread and Management
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Dense Stands Outcompete Native Species

Enemy release

 No need for defense = better competitors

More efficient resource use

Differential timing of resource use

Habitat alterations

e E.g., Allelopathy

Aggressive growth of biomass & root structures

e Monocultures

Extended leaf phenology (ELP)

(USA National Phenology Network)
(Levine et al. 2003; Vila and Weiner 2004; Richardson et al 2007, Murrell et al. 2011; Abgrall et al. 2018; Cygan 2018)




e iMap Invasives Mobile App & Survey 123 Mobile App
* No connection necessary!

©




24 647 total records since 2014
~70 total species

Common Name

Scientific Name

# Observations

Percent (%)

Honeysuckle Shrub (species unknown) | Lonicera spp. 4737 19
Asiatic Bittersweet Celastrus orbiculata 3683 15
Multiflora Rose Rosa multiflora 3474 14
Japanese Barberry Berberis thunbergii 2708 11
Glossy False Buckthorn Frangula alnus 1379 6
Common Buckthorn Rhamnus cathartica 1198 5
Japanese Knotweed Fallopia japonica 1150 5
Autumn Olive Elaeagnus umbellata 982 4
Norway Maple Acer platanoides 708 3
Purple Loosestrife Lythrum salicaria 575 2

Total 20594 84




Reproduction & Spread

Prolific sexual and vegetative reproduction
* Monoecious

Morrows .
H Kl e Red or orange round berries
oneysuckie
& other Seed/fruits — present mid summer to winter
Shrub  Birds and mammals
ru  Water/flooding
Honeysuckle . Beavers!

Can reproduce vegetatively
 Root collar only

(Lonicera
morrowii;
tatarica; x

be//a) * Can re-root

e Prolific stump-sprouter!
* Extended leaf phenology (ELP)

Noteworthy Characteristics for Management
e Cannot sprout from root fragments!




Control

Seedlings/small plants:
* Hand-Pulling
* Roots in the air!

Morrows * ProperID
HOneySUCkle * Constant mowing
& other * 6x/year for 3 years
* Prohibits establishment/no seeds
Shrub » Non-selective
Honeysuckle .
Medium Plants:
* Cutroots and pull-out plant
. e Shallow roots
(LOn/Cerq e Root collar vs. root fragments
maorro WII/’ * Honeysuckle popper/Weed Wrench
tatari Ca/' X Large plants:
be//a) * Cut off aboveground crown

* Monitor for resprouting - it will resprout!
e Cut/treat shoots




Morrows
Honeysuckle
& other
Shrub

Honeysuckle

(Lonicera
morrowii;

tatarica; x
bella)

Control (Cont.)

Solarization
e Solarize with thick black bag
e After cutting crown.....
e 6” stump
e Buckthorn baggie
* Inspect for damage
* Inspect for sprouts
e Entire/multiple growing season(s)
e www.buckthornbaggie.com

Fire
e Burn with a torch for several minutes
e Prescribed burn

e Will resprout

* Treat Sprouts

e Monitor area


http://www.buckthornbaggie.com/

Morrows
Honeysuckle
& other
Shrub

Honeysuckle

(Lonicera
morrowii;

tatarica; x
bella)

Herbicide Control

Cut-Stump Method
Targeted application

Less chemicals
Less non-target damage

Immediately apply to cut-stump

Glyphosate solution
Sponge/brush/low-pressure sprayer

Conduct in Fall

Better translocation to roots

Foliar Spray
Spring or fall is best

ELP
Less not-target damage
Reduce overspray and/or drip



Multiflora Rose

(Rosa multiflora)

Reproduction & Spread

Prolific sexual and vegetative reproduction
* High seed production and viability
e Up to 500,000 per plant (Munger 2002)
* Monoecious
e Presentlate summer throughout winter
e Birds and mammals eat fruits and disperse seeds

Noteworthy Characteristics for Management
e Early detection and rapid response is important!
e Slow — fast

 Rooting from twig tips
 “layering”

* Root fragments can sprout

e Extreme Extended leaf phenology



Control

Seedlings and Small Plants:
e Hand-Pulling
* Gloves
*  Moist soil
* Roots can sprout!
e Stems can root (layering)

* Constant mowing-Grazing
* 6x/year for 3 years
* No establishment/no seeds
* Non-selective

Multiflora Rose

(Rosa multiflora)

Medium Plants:
* Honeysuckle popper/Weed Wrench
* Shallow roots
* Root collar and roots!

Large plants:

e Cut off aboveground crown
e Monitor for resprouting (it will resprout!)
e Cut/treat shoots




Multiflora Rose

(Rosa multiflora)

Control (Cont.)

Fire
* Cut & Torch Root Crown & Stems
e Prescribed burn
e Will resprout
* TreatSprouts
* Monitor area

Herbicide Control: Glyphosate
Cut-Stump Method
* Immediately spray the cut-stumps
e Fall
e Sponge/Brush/low-pressure sprayer

Foliar Spray
e Often follow-up after cutting
e Spring or fall is best
e ELP
e Reduce overspray and/or drip

Basal Bark Application: Less effective, many small stems
Solarization: Less effective, bag damage



Reproduction & Spread

Sexual and Vegetative reproduction

e Seed/fruits late summer throughout winter

e Dioecious- only females produce fruit

e Birds and mammals eat fruits and disperse seeds
e Can reproduce from root collar and roots!

Asiatic e Stump Sprouts
e Root Suckers

Bittersweet

Noteworthy Characteristics for Management
(CG/GSU’US * Root fragments can sprout and regenerate

, * New shoots from extensive underground root system
Ol’bICU/GtUS) e Stump sprouting can occur

* Seeds viable for only 1-2 years




Control

Asiatic
Bittersweet

(Celastrus
orbiculatus)

Seedlings and small plants:

Hand-pulling when soil is moist
e Root-suckers
* Root fragments

Constant mowing
e 6x/year for 3 years

e Will prevent seedlings from establishing
 May promote germination of seed bank

e Only works on small plants/populations

 Makes large populations angry
e Root suckers will expand area!

* Non-selective
 Damages native plants



Control

Medium & Large plants:
e Cutvines & treat regrowth!
e Window-cut
e Monitor for resprouting (it will

resprout!)
e Cut new shoots for several years
Asiatic e 6x/year for 3 years
Bittersweet

* Vines can be left in tree canopy to die

e Don’t Pull!

(Celastrus

orbiculatus) e Cutting only is not an effective means

e Will resprout

e Solarizing doesn’t work
e Root-suckers




Herbicide Control

e Triclopyr > Glyphosate; or a mix of both

Foliar Spray
* Cutvines—treat sprouts
e Cutvines mid-summer
e Spray following summer
* More manageable shoots
ASiatiC e Latein growing season but before
flowering

Bittersweet

Cut-Stump Method
* Immediately apply to the cut-stump - Fall

(CG/GSU’US e Sponge/brush/low-pressure sprayer

orbiculatus) Basal Bark

* Treatlower 12-15” of stem with Triclopyr and
horticultural bark oil and dye solution

Hack-n-Squirt

e 1” apart
Small cups
Do not girdle




Reproduction & Spread

Sexual and vegetative reproduction
* Rooting from twig tips “layering”
e Sprouts vigorously from root collar
* Root fragments can sprout
* New shoots from extensive underground root system

Japa nese e Root suckers

Ba rberry Seed/fruits late summer throughout winter

* High seed production

e Birds and mammals eat fruits and disperse seeds
* Seeds viable in soil for 1-5 years

(Berberis
thunbergii)

Noteworthy Characteristics for Management

e High Extended leaf phenology

» Shallow fibrous roots up to 3x greater biomass than natives
e Qutcomplete and spread
 Hard toremove

* Highly defended against predation




Control

Seedlings and small plants:

e Hand-Pulling when soil is moist

e Constant mowing throughout growing season
e Limits seed production

Large plants:

Japanese  Cut off aboveground crown
Ba rberry e Monitor for resprouting (it will resprout!)
* Cut new shoots for several years
(Berberis Fire
: . e Burn with a torch for several minutes 2x during growing
thunbergii) oo

* Prescribed burn
e Will resprout
* Treatsprouts
* Monitor area




Herbicide Control: Glyphosate is most effective

Cut-Stump Method

e Cut latein growing season to 1” above ground
* Immediately brush or sponge the cut-stump

* Brush/sponge applicator or sprayer

Ja panese Cut-Stump/Treat Sprouts Method
Ba rberry e Cutingrowing season 1” above ground
 Letitsprout

_ e Cut sprouts & treat with glyphosate
(Berberis « within 5 min

thunberqii) * Fal

Foliar Spray

e Spring or late fall when native trees, shrubs, and wildflowers
are dormant

e Barberry still has green foliage (ELP)




Reproduction & Spread

Prolific sexual and vegetative reproduction

e Seed/fruits — present mid summer throughout winter
e  Common: Dioecious

e Glossy: Monoecious

e Seeds viable for 2-4 years

Common & Glossy * Birds, mammals and water

BUthhorn e Fruits showy and abundant and stay into winter
* Appealing to birds and mammals

e Vegetatively — stump sprouting

(Rhamnus cathartica
&
FI'OI’)gU/G O/I’)US) * Can re-root

e Prolific seeds and sprouting
e Can sprout from large root fragments

Noteworthy Characteristics for Management




Control

Seedlings and small plants:
e Hand-Pulling when soil is moist
e Constant mowing throughout growing season

Medium Plants:

CommOn & Glossy * Honeysuckle popper
Buckthorn ¢ Weed Wrench

Large plants:
(Rhamnus cathartica e Cut off aboveground crown or Girdle
I3 e Monitor for resprouting (it will resprout!)
* Cut new shoots for several years

Frangula alnus)

e Buckthorn Baggie
e Entire/multiple growing seasons




Common & Glossy
Buckthorn

(Rhamnus cathartica
&
Frangula alnus)

Fire
e Burn root collar/crown with a torch
e Prescribed burn

e Spring and fall

e May encourage resprouting

Herbicide Control: Glyphosate & Triclopyr are most effective

Cut-Stump Method

* |Immediately spray the cut-stump

Close to the ground as possible

Conduct in Fall

Sponge/brush applicator or low-pressure sprayer

Foliar Spray
e Cut/Girdle stem and treat sprouts
e Spring or fall is best

Basal Bark Application (Triclopyr)



Reproduction & Spread

Prolific Sexual and vegetative reproduction
 Small winged seeds disperse long distances
 wind and water
e Stem fragments can resprout at nodes
e roots and shoots

Japanese  Construction/Earth-moving activities
Knotweed *  Cutting/Mowing
Noteworthy Characteristics for Management
(Fallopia japonica) * Allelopathic

e Stem, root, rhizome fragments can all sprout
* Rhizome fragments dormant for many years
 Removal of aboveground stems expands the population




Mechanical Control:

Cutting Small Plants and Patches

* Repeatedly cut for several years
e Stimulates dormant buds on rhizome system
e Expands further and extends the limit of population
* Fragments can re-sprout

Japanese

Hand-pulling/Digging:
Knotweed P a7 ~199ig

 Small AND young plants only
e |f plantis resistant, use shovel and dig up rhizome

(Fallopia japonica)

e Large Patches will require additional smothering and/or
herbicides




1) Let plants grow in spring
2) Before flowering, cut at base
3) Put grass/mulch/carpet over stems as cushion
4) Cover with thick black plastic (~6-10 mil)
e Extend 2-5’ beyond extent of population in all directions
5) Weigh plastic down with rocks, mulch, bark, etc.
6) Leave covered for ~5 years

Smothering 7) Monitor and replant
Japanese

Knotweed

https://www.agriculture.nh.qov/publications-forms/documents/japanese-knotweed-bmps.pdf



http://www.agriculture.nh.gov/publications-forms/documents/japanese-knotweed-bmps.pdf

Japanese
Knotweed

(Fallopia japonica)

Chemical Control:

Small patches: use stem injection or cut-fill applications of
glyphosate

e Stem Injections: inject concentrated glyphosate into the stem
between nodes, in fall
* Very effective
e Targeted kill
* Best herbicide option for sensitive areas

e Cut-fill:
* Remove viable material beneficial
e woody stems hard to pierce
e Cutplant above 15t node
* Apply concentrated glyphosate directly into hollow stem

* Foliar Spray: Larger Patches
e Cut when plants are approximately 3-5’ tall
e Apply glyphosate or triclopyr as foliar spray when plants
have re-grown later in the same growing season
e Apply to uncut, mature stems just before flowering.



Reproduction & Spread

Seed/fruits — present mid summer to winter
* Vegetatively — stump sprouting

* Seeds viable for 3-5 years

* Birds and mammals

Autumn Olive

Noteworthy Characteristics for Management
(E/aeagnus e Can re-root
umbe//ate) e Can reproduce vegetatively from root collar only
e Cannot grow/sprout from root segments below root
collar




Autumn Olive

(Elaeagnus
umbellate)

Control

Seedlings and small plants:
e Hand-Pulling when soil is moist
e Constant mowing throughout growing season

Medium Plants:

e Cutroots and Pull-out plant
* Honeysuckle popper

e Weed Wrench

Large plants:

e Cut off aboveground crown
e Monitor for resprouting (it will resprout!)
* Cut new shoots for several years

e Solarize with thick black bag and leave covered for the
entire/multiple growing season(s)
e Buckthorn Baggie



Autumn Olive

(Elaeagnus
umbellate)

Herbicide Control: Glyphosate and/or triclopyr is most
effective

Cut-Stump Method

* Immediately spray the cut-stump

e Conductin Fall

e Sponge applicator or low-pressure sprayer

Foliar Spray
e Spring or fall is best
e Reduce overspray and/or drip

Basal Bark Application

 Mixed with oil

e 12-18" up

e Yeararound, except in snow or rain



Reproduction & Spread

Prolific seed producers and dispersers
e Seeds germinate very quickly

e Vegetatively — stump sprouting

* Wind and water, long distances

Norway Ma p|e Noteworthy Characteristics for Management
. * (Canre-root

(ACE?I’ ,O/OtG/’)OIO’ES) e Prolific seeds and sprouting

e Fardispersal

e Can sprout from large root fragments




Norway Maple

(Acer platanoides)

Control

Seedlings and small plants:
e Hand-Pulling when soil is moist
* Rootsup
e Constant mowing throughout growing season

Medium Plants:
* Honeysuckle popper
* Weed Wrench

Large Trees:

e Cut off aboveground crown
e Monitor for resprouting (it will resprout!)
* Cut new shoots for several years

e Girdlevs cut
e Solarize with thick black bag and leave covered for the

entire/multiple growing season(s)
* Buckthorn Baggie



Herbicide Control: Glyphosate and Triclopyr

Cut-Stump Method

* |Immediately spray the cut-stump

 Conductin Fall

* Sponge/brush applicator or low-pressure sprayer

Foliar Spray
Norway Maple * Spring or fall is best

(Acer platanoides) * Reduce overspray and/or drip
Basal Bark Application

e Trees<4” in diameter
e 12-14” up from base

Hack n squirt
e Trees>4" in diameter




Reproduction & Spread

Prolific Sexual and Vegetative Reproduction

e Wind, water, birds, animal (fur), turtles

e Seed mixtures, contaminated soil and equipment, clothing,
footwear and vehicles

* Seeds float — Flooding, flowing water, boats

e Germinates faster than most natives

Pu rple e Perrenial rootstock with 30-50 shoots

Loosestrife « ~2,000,000 tiny seeds
e Viable for 2-3 years

(Lythrum

salicaria ) Vegetative Reproduction
e (Can resprout!

e Broken stems, roots and plant fragments

Noteworthy Characteristics for Management
* |f mowed, fragments can root and form new plants




Mechanical/Physical Removal:
Possible for smaller stands of plants (< 100 plants)
e Often small groups near parent population

* Ensure that all root and plant pieces are dug out of the soil
e Prior to seeding time (~August)

* Removal will not eliminate the seedbed
Purple e Monitor and follow-up treatments

Loosestrife

Lvth * Removed biomass should be burned or tightly bagged to prevent
( yt ramm the spread of seeds or resprouting

salicaria) »  No composting

e |If hand-pulling during flowering time, cut off the flower stalk and
bag it before removing the plant and roots to minimize seed
dispersal




Chemical Control

In dry areas, Glyphosate can be used for control
Small pops can be selectively sprayed

Cut/Spot application:
e Cutall stems ~6” above ground

Pu rple e Late in growing season but before seeding
Loosestrife

e Paint or drip glyphosate solution on cut surface

(Lythrum

SO/fCGI'/O) * Monitor and follow up as new seedlings (seed bed) will emerge
and plants may resprout




Herbicide BMP’s

e Ensure Registered in Maine
* The Label is the Law

* Bees and Pollinators

e Wind

* Rain

e Sun and Heat

* Dew

e Contamination/Run-off

e \Water Sources

* Maine Board of Pesticides Control
e Maine Department of Environmental Protection



Disposal

Remove invasive plants before they flower and start producing fruits and seeds

Avoid moving invasive plant material and minimize distances
e Leave plants on site if possible
e Cut before fruiting
e Seed bankis present and monitoring is already recommended

Air drying plants, especially the roots
e Hang or pile — Roots up!

Bag and bake (solarization)
e Thick black contractor bag
e Bakein sun for a few weeks
e Trash or compost

Burning and Chipping

Garbage collection and transfer stations
e Check for ordinances and regulations




Chad.hammer@maine.gov



mailto:Chad.hammer@maine.gov

Biotic Resistance
Hypothesis




Early Detection and
Rapid Response

EDRR and Monitoring
is critical!




Prioritizing
Management

* Prioritize control efforts by the
size and intensity of the
invasion

e \Work towards core areas over
time

* Prevents smaller infestations
from becoming unmanageable

Control work would begin here

|




Timing

The best time for any control option is just before a plant flowers. In addition, the application
of herbicides in July, August, and up to mid-September gives maximum chemical control.
These are the months during which carbohydrates and other plant compounds are being
manufactured in the leaves by way of photosynthesis and are transported from the leaves to
the roots for storage. This downward flow of plant compounds helps facilitate the transport of
foliar and stump applied herbicide to the roots for more effective kill. The mechanical control
of cutting or mowing is also very effective during these months for the same reason. For
example, when you cut the top off any plant, the roots naturally respond by pushing up more
top growth (sprouting), reducing the root reserves (carbohydrates and other growth
compounds) and stressing the plant. Every time you cut the top off, you force the plant to
sprout which reduces the root reserves and weakens the plant.

Reduce size and density of enemy and waeaken it. Then go in for the kill. This is war!

Allowing the stumps to re-sprout during the summer months draws carbohydrate and other
growth compounds from the roots and depletes some of the root energy making herbicide
kill more effective.
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