
INVASIVE PLANT CONTROL METHODS 
AND HOW TO SELECT THEM

Jesse Wheeler
Vegetation Program 
Manager
Acadia National Park
Jesse_wheeler@nps.gov
207-288-8722

Nancy Olmstead
Invasive Plant Biologist
DACF – MNAP
Nancy.Olmstead@maine.gov

207-287-8046 NPS photo

mailto:Jesse_wheeler@nps.gov
mailto:Nancy.Olmstead@maine.gov


OUTLINE

• Mechanical and Manual Methods

• Herbicide

• Flame Weeding and Biological Control

• Things to Consider for Treatment Recommendations

• Conundrums and Questions

Presenter
Presentation Notes
Jesse - Strategy to starve the plant of carbohydrates through above ground or belowground biomass removal Can be done anytime of year for woody perennials, but best if done in summer before fruit matures and nutrients get pushed to the roots before the dormant season. 



MECHANICAL AND MANUAL REMOVAL

Forestry Mulching
Brush Cutting

Complete guide to Forestry Mulching

www.baumalight.com NPS photo

Presenter
Presentation Notes
Jesse - Strategy to starve the plant of carbohydrates through above ground or belowground biomass removal Can be done anytime of year for woody perennials, but best if done in summer before fruit matures and nutrients get pushed to the roots before the dormant season. 

https://gphgrading.com/the-complete-guide-to-forestry-mulching/


MECHANICAL AND MANUAL REMOVAL

Weed wrench
Digging

Presenter
Presentation Notes
Jesse - Digging when the whole plant, including roots, can be removedNot recommended for rhizomatic plants or those that propagate well vegetatively – think stoloniferous plants (Japanese knotweed)This may work when plants are young and fewThis disturbs the soil (obvs) thus encouraging the seed bank to growWeed wrench can be used for the right size plant – pulls the plant out by the stem and roots with less soil disturbance as a shover.



MECHANICAL AND MANUAL REMOVAL

Cutting
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Presenter
Presentation Notes
Jesse -  3x cut in 2 growing seasons approach; (any images to show this progress?) OK for individual shrubs or treesMowing, weed whacking, or brush-hogging for woodland edges of forest trails may workNeeds to be easily accessible



MECHANICAL AND MANUAL REMOVAL

Hand Pulling

NPS photo
NPS photo

Presenter
Presentation Notes
Jesse -  Hand-pulling can work if you keep on it year after year – outlast your seedbank!Be careful – too much disturbance can lead to a degraded site, favoring invasive plantsSoil compactionSoil disturbanceErosion – go light on slopes or when soil stabilizing plant roots are taken outDestruction of native desirable plantsClean equipment before and after use to prevent seed spread (ATV or truck tires, boot treads)



MECHANICAL REMOVAL WITH COVERING
BUCKTHORN BAGGIES 

Buckthorn Baggie :: Control, Remove, 
and Kill Buckthorn Without Poison

www.buckthornbaggies.com

Presenter
Presentation Notes
Jesse - buckthorn baggies – claim to work for shrubs that are good stump sprouters.Combination of mechanical and covering to prevent regrowth

http://buckthornbaggie.com/


MECHANICAL REMOVAL WITH COVERING
WEED BLOCK FABRIC - MULCHING

Preventing the Spread of Japanese 
Knotweed: Best Management 
Practices. 2018. Doug Cygan, NH Dept. 
Ag., Markets, and Food.  

Presenter
Presentation Notes
NANCYMulching, e.g., for: Knotweeds, Goutweed, Other herbaceous, patch-forming plantsUse “the biggest heavy-duty dark colored tarp you can find, or use large sheets of thick (7-mill or thicker) black plastic. If more than one tarp or sheet of plastic is used make sure to have a wide overlap of 2’ between sheets to prevent sunlight from penetrating. Also, make sure the cover material extends a few feet beyond the limit of knotweed in all directions;”Weight the topLeave in place 5 years (note, longer may be required for larger patches knotweed)MAINTENANCE may be needed too around edges if knotweed grows out

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


MECHANICAL REMOVAL 
WITH CHEMICAL FOLLOW-UP NEXT YEAR

NPS photo

Presenter
Presentation Notes
Jesse - Tall, out of control and bushy shrubs and vines can be cut in Year 1 to remove most above-ground biomassFollow-up Year 2 with foliar herbicide on the new shoots



HERBICIDE

• Foliar
• Basal Bark
• Cut/Stem
• Hack/Frill
• Injection

NPS photo

Presenter
Presentation Notes
Jesse



HERBICIDE

• Foliar

NPS photo

Presenter
Presentation Notes
Jesse - Use broad spectrum or selective herbicide products (Read the Label! - find target invasives listed here)May be preferable for herbaceous invasives that can't be hand-pulledLower concentrations needed for full effect compared to woody treatment methods (cut/stem or basal bark). Potential for drift and off-target hazards (desirable plants, pollinators, surface waters)Timing is key – can treat early sprouting invasives before natives are out (Japanese barberry, honeysuckle) Not a great option in drought conditions



HERBICIDE

• Foliar

NPS photo

Presenter
Presentation Notes
Jesse -  Foliar (cont.) May require mixing and hauling a lot of liquid around, depending on your site.some products take weeks to show effectsome parts of plant may survive or sprout, if not sufficient coverage (>90%)Formulations and ready-made bottles widely available at home improvement and garden centers. Make sure you have water, surfactant and dye



HERBICIDE

• Basal Bark

Nancy Loewenstein-
Alabama Coop Ext

Presenter
Presentation Notes
Jesse - Basal bark Good for smooth barked trees and large shrubs about 2-6 inch DBHAbout a 12-18 inch band around the trunk.Higher concentration than foliar, but can be done in leaf-off season.



HERBICIDE

• Cut/Stem

NPS photoNPS photo

Presenter
Presentation Notes
Jesse – Cut/StemMostly for woody stems, but you can do herbaceousEx. Knotweed or Phragmites – multiple stems all at onceLikely not large phragmites Or knotweed in shady forestsCan be slow, but removes biomass quickly and sets up a clear area for follow-up treatmentsSpray bottle – only need to cover the living tissue, so just the perimeter of tree or large shrub stumps



HERBICIDE

• Cut/Stem 
with Dabber

NPS photoNPS photo

Presenter
Presentation Notes
Jesse – Cut/Stem with DabberWand or paint stick for dabbing (can be messy)



HERBICIDE

• Vine 
‘Window’

NPS photo NPS photo

Presenter
Presentation Notes
Jesse – Vine Cut/Stem 'Window'Vines – Window cut, leave vines in trees if they are tangled – can damage branches if you yank on them too hard.



HERBICIDE

• Hack/Frill

David Jackson photo

Presenter
Presentation Notes
Jesse – hack/frill; hack and squirt; frill and sprayCreate injury where systemic herbicide can enter the vascular tissue and transport to the plant roots.Typically used on hardwood trees that are too big for basal barkTargeted approach with practically no off-target killThis method may be desirable if you want to create dead snags for wildlife habitat.Can be done anytime of year, except for spring sap flow time or severe drought.



HERBICIDE

• Stem 
Injection

o Stem Injection Systems (UK)
• “As stem injection is specific to the target species, the treatment can be completed in 

all weather conditions and near water with the relevant applicator licenses”

JK Injection systems

Presenter
Presentation Notes
Stem injection – Used similarly to hack & squirt – injury and systemic herbicide infected.Bore holes for trees and large woody plantsParticularly useful for Japanese knotweed (Stem Injection - JK Injection Tools) and other soft tissue, hollow cane plants like giant hogweed.labor intensive and expensive equipment ($300) but targeted and effective

https://www.steminjectionsystems.com/


FLAME WEEDING WITH PROPANE TORCH

Smithsonian Magazine, 2016

• *Fire = Serious risk potential* 
careful attention to weather 
conditions required

• Consult local fire authorities before 
using

• Most effective for herbaceous 
annuals; less effective on perennial, 
woody veg w/deep roots

• Repeated applications needed

“A New Weapon in the War on Weeds: 
Flamethrowers,” by Alison Gillespie 
smithsonianmag.com 
March 16, 2016 

Presenter
Presentation Notes
NANCYGarlic mustard, maybe for stiltgrass, wall lettuce, ornamental jewelweed

https://www.smithsonianmag.com/science-nature/new-weapon-war-weeds-flamethrowers-180958450/


BIOLOGICAL CONTROLS
• “Classical” - insects

Several different beetles to control purple 
loosestrife

See Cornell’s NYISRI website for more details

• In research:

Knotweeds

Phragmites

Swallowworts

(Water chestnut)

(Hemlock woolly adelgid)

Presenter
Presentation Notes
NANCYPurple loosestrife = best example in our area; several spp of beetles in different guilds used – leaf-feeders most common, plus flower and root feeders.

http://www.nyisri.org/research/biological-control/biocontrol-updates-resources/


BIOLOGICAL CONTROLS
• Animals: goats, sheep

• *Need careful planning and 
professional help*

• Goats remove above-ground 
tissue only

• Part of a long-term plan
• Fairly indiscriminate eaters, 

mostly woody veg
• Issues with poop in some 

habitats
• Plant species present and size 

of seeds

Presenter
Presentation Notes
NANCYGoats, sheepNatural Areas Assocation webinar on goats for invasive plant control to be posted:https://www.naturalareas.org/webinars.php Paper on digestion and seed viability in goats, + review of multiple animals    “seeds >4 mm long were unlikely to be recovered from feces intact, while smaller seeds posed higher dispersal risk.”https://bioone.org/journals/Natural-Areas-Journal/volume-40/issue-2/043.040.0206/Goat-Digestion-Leads-to-Low-Survival-and-Viability-of-Common/10.3375/043.040.0206.short



Management Library
 Maine Natural Areas Program – Maine Invasive Plants Field Guide
 Penn State Cooperative Extension factsheet series

 https://extension.psu.edu/announcing-new-invasive-plant-fact-sheets-
series

 Cal-IPC: BMPs for Non-Chemical Weed Control
 https://www.cal-ipc.org/resources/library/publications/non-chem/

 Casco Bay Invasive Species Network – Winning the War on Weeds
 https://cbisn.wordpress.com/

There are no “silver bullets” – monitor, repeat, use combinations of methods.
Invasive plant control is a long-term commitment in many cases.



Factors to consider when 
recommending

treatment methods



Landowner preferences

 Talk to the landowner!

Presenter
Presentation Notes
NANCY



Integrated Pest Management –
11 Step Process boiled down to 6-ish

• Identify the pest and biology

• Research best control tactics (efficient, realistic, timely, etc.)

• Choose the least aggressive method needed to do the job (lowest 
risk and most effective)

• Emphasize prevention, avoidance of spread, monitoring

• Eradication is not the only good goal; suppression can be a good goal

• Use pesticides when necessary, not as the first and easy choice

Integrated Pest Management: Maine ACF

Presenter
Presentation Notes
 Jesse – IPM approachRisk reduction strategy for pests that are science-based and site specific.

https://www.maine.gov/dacf/php/integrated_pest_management/index.shtml


Timeline and resources available
 Is a harvest planned for next year?

 Do the landowners have equipment and are they willing 
and able to work on the property themselves 
 esp. important for follow-up monitoring and follow-up treatments

Presenter
Presentation Notes
NANCY



Herbicide-specific considerations

 Pesticide Notification Registry – neighbors?
Town by Town

 Town pesticide ordinance?
Town by Town; list maintained by BPC

 Organic certified farm area?
Must consult with certifier to determine 
acceptable use in non-farm areas; note 
sugaring can be organic too.  

Presenter
Presentation Notes
NANCY can cover all 

https://www.maine.gov/dacf/php/pesticides/public/notification.shtml
https://www.maine.gov/dacf/php/pesticides/public/municipal_ordinances.shtml


Property open to the public /
recreational uses

 Commercial Applicator License
 Posting signs along trails
 Messaging the point of the work

NPS photo

Presenter
Presentation Notes
Jesse - 



Sensitive areas (Shoreland Zone, wetlands)

 Additional rules and precautions
 250 feet of the upland edge of ocean,

coastal & freshwater wetlands, and great ponds

 75 feet of streams

 Resource Protection Zone may be more restrictive

 May be worth checking with the local Code Enforcement Officer for permits

 Maine DEP Shoreland Zoning by Town
 Shoreland Zoning, Bur. of Land & Water Quality, Maine Department of 

Environmental Protection

Presenter
Presentation Notes
Jesse - There are considerations in Shoreland Zone and DEP regulated removal of plants from wetlands or soil disturbance in wetlands.CONTACT YOUR TOWN'S CEO or Clerk for local rules. 

https://www.maine.gov/dep/land/slz/index.html


Sensitive areas (Shoreland Zone, wetlands)

Example from Bucksport’s Supplemental Shoreland Vegetation 
Standards
Exemption #6: The removal of non-native invasive vegetation species, 
provided the following minimum requirements are met:
 Removal of vegetation within 25 feet from the shoreline occurs via hand tools; and
 If applicable clearing and vegetation removal standards are exceeded due to the 

removal of non-native invasive species vegetation, the area shall be revegetated 
with native species to achieve compliance.

In 2016, Kennebunk imposed only a $500 penalty on a land trust for cutting invasive 
bushes in the Shoreland Zone. The consent agreement also included $10,554 for 
remediation and additional money for legal and surveyor fees. (Andrew Hill Legal, 
andrewchill.com)

It could happen to you...

Presenter
Presentation Notes
Jesse and Nancy

http://bangordailynews.com/2016/08/11/news/york/land-trust-fined-500-for-illegal-pruning/


Conundrums
 Labor source for non-herbicide 

work/manual/mechanical

 MNAP non-herbicide (or 
herbicide+) list of providers
 https://www.maine.gov/dacf/m

nap/features/invasive_plants/no
nherbicide.html

 Local landscaping companies Photo from link here

https://www.maine.gov/dacf/mnap/features/invasive_plants/nonherbicide.html
https://www.srs.fs.fed.us/pubs/ja/2011/ja_2011_manning_002.pdf


Conundrums
 Knotweed stands in wetland

ATG-Group.co.uk

Presenter
Presentation Notes
Need to add visual



Conundrums
 New England Cottontail habitat (southern Maine)

Nhrabbitreports.org

Presenter
Presentation Notes
Need to add visual
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