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1. Initial Inventory of Material to be Removed 
 
1.1 The first task to be completed within the treatment areas will be to inventory the       

invasive species within each treatment area.  A Professional Wetland Scientist 
(PWS) will mark each invasive to be removed with orange surveyor’s tape.   

 
1.2 Known invasive species of concern at 887 Boston Road: 
 
 1.2.1 Purple Loosestrife (Lythrum salicaria) 
 
 1.2.2 Multiflora Rose (Rosa multiflora) 
 
 1.2.3 Asiatic Bittersweet (Celastrus orbiculatus) 
 
 1.2.4 Garlic Mustard (Alliaria petiolata) 
 
 1.2.5 Honeysuckle (Lonicera spp.) 
 
 1.2.6 Japanese Knotweed (Polygonum cuspidatum) 
 

1.2.7 Burning Bush (Euonymus alatus) 
 

1.3 Information sheets for each species attached. 
 

2. Removal of Invasive Plant Material From Treatment Area 
 

2.1 With the exception of Japanese Knotweed, Polygonum cuspidatum, whole plant 
removal techniques shall be used.  Use whole plant removal techniques for the 
remaining species, using slow extraction techniques, the entire plant will be 
removed from the ground by hand pulling or mechanically pulling with a mini-
excavator with thumb attachment.  Following extraction, plant material will be 
bagged and removed from site or removed for composting and or burning.   

 
2.2 Roots of plants are to be removed carefully, and with slow, extraction methods, 

using hand tools and or a mini-excavator with rubber tracks and thumb 
attachment.   

 
2.3 Once roots are removed, hand tools are used to remove any broken roots by 

hand.  Following the initial removal, a thorough inspection of the treated area is 
made to ensure the maximum removal of broken roots and twig material is 
advanced.  

 
2.4 Manual, mechanical and chemical control methods are all effective in removing 

and killing Japanese Knotweed, Polygonum cuspidatum.  At 887 Boston Road it 
is going to be necessary to use chemical treatments due to the extent of the 
infestation and size of some of the treatment areas.   

 
2.4.1 A cut stem treatment is recommended for the Japanese Knotweed.  Live 

stems shall be cut about 3 inches above ground level between the lowest 
nodes.     
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2.4.2 A 25% solution of glyphosate, (Rodeo), and water shall be applied 
immediately to the cross-section of the stem.   

 
2.4.3 If new seedlings and re-sprouts are observed, a subsequent foliar 

application of glyphosate shall be applied.     
 
      3. Stabilization of Treatment Area 
 

3.1 Once the infestation is under control, it is recommended that the area be planted 
with native shrub species.  Some examples of native shrubs that would do well in 
the area are listed below.  The location and density should be determined by a 
PWS and approved by the Conservation Department.  Following the planting 
effort, the treatment area shall be seeded and hay mulched immediately, if 
applicable, to stabilize the area from erosive forces. 

 
3.2 The treatment areas should be seeded with a drought tolerate, native grass seed 

mix at approximately 4 to 5 times the normal application rate to insure a 
dominant native plant community within the disturbed area.  A shade or sun 
tolerant seed mix should be used where conditions dictate.  A mixture of all three 
(3) seed mixes can also be used in areas where conditions vary.  The intent is to 
not create lawn areas within the Riverfront Area, and to only seed the small 
areas where invasives are extracted from.   

 
 3.2.1 Native Shrub Species List: 
 
  3’- 4’ Northern Arrowwood Viburnum dentatum 
  3’- 4’ Highbush Blueberry  Vaccinium corymbosum 
  3’- 4’ Silky Dogwood  Cornus amomum 
  3’- 4’ Pepperbush  Clethra alnifolia 
  3’- 4’ Red Chokeberry  Aronia arbutifolia 
 
 
3.3 Salt hay should be hand cast over the area to establish protection over the newly 

seeded areas and to act as a velocity attenuation system to reduce rilling and 
erosive forces of rain and/or snow and ice melt. 

 
      4. Long Term Monitoring and Aftercare 
 

4.1 In order for any invasive species management plan to be successful it is 
important monitor the treatment areas.  Routine surveys of each of the treatment 
areas will occur on a monthly basis during the first six months after initial removal 
of the invasive species material. 

 
4.2 Inspections will be focused on removal of new invasive material principally 

starting from seed sprouts remaining from the plant extraction process. 
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4.3 Seedlings should be handpicked and placed in plastic bags or use 5 gallon 
plastic buckets to contain the material.  Harvested material should be either dried 
or burned according to local fire department rules and regulations.     

 
4.4 Routine surveys and harvests of invasive species should be made on a monthly 

basis for the first 6 months, post removal and quarterly thereafter until such time 
that the environmental monitor is confident that invasive species are controlled 
and new invasions are limited.     

 
4.5 Annual inspection should then follow for the remainder of the 5 year monitoring 

period following the same harvesting protocol as in the initial inspection process.    
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Purple Loosestrife: An Exotic Invasive Wetland Plant 

Lythrum salicaria 
 
                                             
 
 
 
 
 
 
 
 
 
 
 
Description 
• Purple Loosestrife is a hardy, aggressive, non-native wetland invader. This herbaceous, 

ornamental perennial was first documented in the 19th century and it is likely purple Loosestrife 
was introduced either accidentally in ship ballast water or intentionally as colorful garden 
ornamental.  

• The 2-4 inch lance-shaped leaves are heart-shaped at their base and are arranged in opposite 
pairs along the stem. Each pair grows at a 90-degree angle to the next pair. (Occasionally leaves 
are in whorls of three) 

• The woody square-shaped stem is distinctly four sided, up to six feet high and is often covered 
with fine hairs. 

• During late summer (July to September) Purple Loosestrife produces vibrant purple flowers on an 
enlongated spike. The small showy flowers have 5-6 petals.  

 
Purple Loosestrife 

                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Habitat 
Purple Loosestrife has become established in a wide range of habitats including disturbed areas, river 
banks, lake and pond shores, irrigation ditches and roadsides. 
• Purple Loosestrife is distributed statewide and country wide, with the exception of six states. 
• Purple Loosestrife can tolerate a variety of soil conditions, including water fluctuations, poor water 

quality and is often the first species to invade a disturbed site. 
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Distribution Map 
                                             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reproduction 
Purple Loosestrife reproduces in a variety of ways. 
• The main method of reproduction for L. salicaria is by seed dispersal. Each plant produces one to 

three million seeds, which have a 60-70% survival rate. Seeds can remain viable in the soil for 
several years and are easily dispersed by wind, animals, floodwaters and human disturbances.  

• Purple Loosestrife can reproduce from adventitious shoots, up to 50 shoots per plant, and rooting 
of buried stems and cuttings. 

 
Impacts and Threats Posed by Purple Loosestrife 
Purple Loosestrife is a highly competitive plant that is capable of rapid growth and spread. Purple 
Loosestrife displaces native species, reduces biodiversity, degrades wetland habitats, and chokes 
irrigation channels and waterways 
• Once established, Purple Loosestrife may dominate an area to the complete exclusion of other 

plants.                
• Purple Loosestrife can form dense single species stands that do not provide ideal habitat or food 

for native wildlife, and these native wildlife populations are often forced to relocate or perish, 
ultimately resulting in a loss of biodiversity. 

• As L. salicaria spreads rapidly and fills in wetlands, water flow is reduced and the flood retention of 
the wetland is decreased.  

• L. salicaria  stems can trap sediments, causing the waterbody to become increasingly shallow. 
 
 
Management Methods 
Management methods currently include mechanical removal, herbicides and biological controls. 
• Pulling and cutting of L. salicaria is very time and labor intensive. It is a technique that is best 

applied to pioneer infestations, otherwise follow up treatment may be necessary due to the 
reserve of seeds in the soil. Timing is critical because pulling the plant when it is seeding will only 
further spread the seeds. Mowing fields of L. salicaria several times a summer can keep the  
bio-mass down but this is not an ideal choice for a wild setting and mowing is not species specific.  

• Spot treatment of glycophosphate based herbicides (Roundup 
 and Rodeo) have been effective, especially when applied to cut stems,  
however, permits are required. 

• Several biological controls are showing potential in controlling Purple  
Loosestrife populations. In 1992 the USDA approved several European  
beetles for the control of L. salicaria. Two leaf-eating beetles,  
Galerucella calmariensis and G. pusilla, feed on the leaves, buds  
and stems which prevents Purple Loosestrife from seeding.  
The root eating weevil, Hylobius transversovittatus (photo on right), destroys 
the roots of L. salicaria, resulting in weakness and ultimately, death of the plant. 

 
 
 
 
 
 

Lythrum salicaria 
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Other Information 
• Purple Loosestrife is on the Massachusetts Prohibited Plant List (as of January 1, 2006) 
• For information on bio-control: http://www.mass.gov/czm/wrp/projects_pages/loosestrife.htm  
• Informational websites: 

http://dnr.metrokc.gov/wlr/waterres/smlakes/weed.htm                   (Washington State King County) 
www.ProtectYourWaters.net    (Aquatic Nuisance Species national web site) 
http://plants.ifas.ufl.edu/decver.html         (Center for Aquatic and Invasive Species) 

      http://www.nps.gov/plants/alien/fact/lysa1.htm       (National Park Service fact sheet) 
• In ancient times the Greeks used to believe that hanging garlands of Purple Loosestrife around 

the necks of their oxen would encourage the oxen to plow in harmony. 
• Leaves and flowers of Purple Loosestrife have been used in gargles and wound treatments. In the 

past, Purple Loosestrife has been used as a hair dye and has been burned to repel insects. 
• Purple Loosestrife may be confused with the native Swamp Loosestrife (Decodon verticillatus). 

- Swamp Loosestrife has individual flowers located directly on the stem above each leaf pair,    
       rather than on one elongated spike. 

 
Purple Loosestrife compared to native Fireweed and Swamp Loosestrife 

                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References: 
1) Literature sources: 
 http://dnr.metrokc.gov/wlr/waterres/smlakes/loose.htm (WA State King County web site) 

http://infoweb.magi.com/~ehaber/factpurp.html  (Invasive Exotic Plants of Canada) 
http://www.nps.gov/plants/alien/fact/lysa1.htm  (National Park Service fact sheet) 
http://pi.cdfa.ca.gov/purpleloosestrife/BioControl.htm (California State web site) 

2) Photographs were obtained from: 
 http://dnr.metrokc.gov/wlr/lands/Weeds/lstrife.htm  (photo & drawing of L. salicaria) 
 http://pi.cdfa.ca.gov/purpleloosestrife/BioControl.htm (photo of weevil) 
 http://plants.ifas.ufl.edu/decver.html   (line drawing of Swamp Loosestrife) 
3) The distribution map was taken from:  
 http://plants.usda.gov/cgi_bin/plant_profile.cgi?symbol=LYSA2 
  
For more information please contact: 
D.C.R. Office of Water Resources, Lakes and Ponds Program 
Michelle Robinson at: michelle.robinson@state.ma.us 
Or visit the Lakes and Ponds web site at: www.mass.gov/lakesandponds 
Prepared by Michelle Robinson: November 2002 

Purple Loosestrife Swamp Loosestrife 
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Managing Multiflora Rose 
Multiflora rose (Rosa multiflora) is an invasive shrub that 

can develop into impenetrable, thorny thickets. It has the 
distinction of being among the first plants to be named to 
Pennsylvania’s Noxious Weed List. This plant was 
introduced from Asia and widely promoted as a ‘living fence’ 
to provide erosion control and as a food and cover source for 
wildlife. Multiflora rose does provide cover and some food 
value with its fleshy fruit (called 'hips'), but its overall effect on 
habitat value is negative. Multiflora rose is very aggressive, 
and crowds planted grasses, forbs, and trees established on 
CREP acres to enhance wildlife habitat. 

Telling Bad Rose from Good 
There are least 13 species of rose that that grow 'wild' in 

Pennsylvania, and most of them are desirable in a wildlife 
habitat planting. Multiflora rose is readily distinguished from 
other roses by two features - its white-to-pinkish, five-petaled 
flowers occur in branched clusters, and the base of the leaf 
where it attaches to the thorny stem is fringed (Figure 1). 
Memorial rose (Rosa wichuraiana) is the only other species 
with a fringed leaf base, but its flowers are borne singly. 

Individual plants can easily grow to more than 10 feet tall 
and 10 feet wide. When they grow singly, multiflora rose 
plants have a mounded form because of their arching stems 
(Figure 2). When the tips of the stems touch the ground, 
they can take root (called layering) and form a new crown. If 
near trees, the rose behaves almost like a vine, and can 
grow 20 feet into the tree. 

Figure 1: Two features that distinguish multiflora rose from the 
other rose species that grow in Pennsylvania are the flowers that 
appear in branched clusters, and the fringed base of the 
compound leaf (inset). 

Gary Fewless, Univ. of Wisc., Green Bay 
Figure 2. Multiflora rose in whole-plant view, with its mounded 
form from arching stems, and cascades of showy, white-to-
pinkish blooms. 

Multiflora rose breaks bud early in the spring, quickly 
developing a full canopy of compound leaves that have 
seven to nine leaflets. Peak bloom is in early June. Birds 
and browsing animals eat the fleshy, bright red hips and the 
seeds pass through their digestive systems intact. These 
seeds can remain viable in the soil up to 20 years. 

Multiflora Rose Control Measures 
A single-method control approach will not eradicate a 

multiflora rose infestation. Like other invasive species, a 
combination of control tactics is necessary to manage this 
plant. 

Finding multiflora rose early is the best way to simplify 
control. Controlling rose as small, scattered plants is much 
easier than trying to eliminate established thickets. Vigorous, 
competitive vegetation greatly aids control as well. 

Brush mowers, or similar equipment can be used to cut 
and pulverize the top growth of established plants. Mowing 
alone will not control multiflora rose, but it is a great way to 
make it easier to treat the plant with herbicides. Top growth 
of smaller plants can be removed with conventional mowing 
equipment. 

Herbicides can be applied to rose foliage or to the stems. 
Applications to foliage can be spot-applied with a hydraulic 
sprayer with a handgun, mounted on an ATV, tractor, or 
truck; or a backpack sprayer. In a grassland planting, 
treatments of the herbicide Cimmaron (metsulfuron) mixed at 

This publication is available at http://www.pgc.state.pa.us/crep

This publication's development and printing was supported in part by a grant from the U.S. Department of Agriculture,

Natural Resources Conservation Service (USDA-NRCS) Harrisburg, PA. This work was sponsored by the

Pennsylvania Association of Resource Conservation & Development (RC&D) Councils and U.S. Department of

Agriculture, Farm Services Agency (USDA-FSA) Harrisburg, PA.

USDA and Pennsylvania Association of RC&D Councils are equal opportunity providers and employers.
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1 oz per 100 gal of spray solution will be very effective. Apply 
this solution uniformly to the rose foliage, so that it is visibly 
wet but the solution is not running off the foliage. Avoid 
treating the surrounding vegetation. Metsulfuron is extremely 
effective against rose, but it will cause injury to adjacent 
grasses if you contact their foliage during the application. 

In tree plantings, there is some risk of injury by 
metsulfuron through root absorption, so a glyphosate 
(Roundup Pro) treatment is a better choice. If either 
metsulfuron or glyphosate is accidentally applied to the 
foliage of the trees, severe injury will result. When treating 
multiflora rose, you should also target any other undesirable 
woody species in your CREP plantings. Metsulfuron in 
combination with glyphosate provides an effective treatment 
against a wide spectrum of woody and herbaceous species 
(Table 1). 

A more selective, but more expensive treatment is a 
foliar application of the combination of triclopyr + 2,4-D 
(Crossbow). Apply Crossbow as a one percent mixture (one 
quart in 25 total gallons of spray solution) to multiflora rose in 
grassland plantings on a spray-to-wet basis. The ingredients 
in Crossbow will not injure adjacent grasses. This treatment 
is more likely to cause injury if used in tree plantings than a 
glyphosate treatment. 

The herbicide triclopyr (Pathfinder II) can be applied to 
multiflora rose stems to kill the top growth, either after cutting, 

or to intact plants as a basal bark application. For either 
application, apply the ready-to-use Pathfinder II to wet the 
stems, but not to the point of run-off. 

Stump treatment is a very effective way to enhance a 
mowing treatment. Pathfinder II is oil-based, and can be 
applied after a mowing to prevent regrowth. The oil solution 
penetrates the bark of the rose stems and kills the tissue 
underneath, preventing sprouts. You can apply this 
treatment with a squirt bottle, but if you have a lot of crowns 
to treat, it's much easier to use a backpack sprayer. 

When it's acceptable to leave the top growth of the rose 
in place, and when you can actually access the base of the 
plant with a spray wand, you can control multiflora rose with a 
basal bark treatment. Apply Pathfinder II to the lower 12 
inches of all the stems, completely wetting each stem, but 
avoiding run-off. Basal bark treatments are best applied from 
January up to the point of fall coloration. 

After making your initial control applications, it is 
essential to follow-up. If you don't, multiflora rose will re-
establish. Where rose was dense, it is unlikely you were able 
to thoroughly treat all the plants while trying not to get tangled 
in the thorny stems. When spot treating, it's easy to miss a 
few stems. When stump treating after mowing, it's almost 
impossible to find all the crowns that need to be treated. 
Don't get complacent. If you had a significant infestation, 
only ongoing maintenance will prevent it from returning. 

Table 1. You can effectively treat multiflora rose with herbicides applied to the foliage or to the stems. Metsulfuron (Cimarron) or the 
combination of triclopyr + 2,4-D (Crossbow) are very useful in grassland plantings, but glyphosate (Roundup Pro) poses less risk of non-
target injury through root absorption in tree plantings. Triclopyr (Pathfinder II) is effective for treating stumps (stubble) or the stems of 
intact plants. 

method treatment application rate 
(herbicide/total mix) comments 

foliar Cimarron 1 oz/100 gal 

Cimarron (metsulfuron) is extremely active against multiflora rose. 
Thoroughly spray all the foliage to the point of being wet without 
running off. Add surfactant according to label directions. 
Metsulfuron is somewhat selective at this rate, but avoid treating 
adjacent grasses, and limit this treatment to grassland plantings. 

foliar Roundup Pro 128 oz/100 gal 

Roundup Pro (glyphosate) is not as active against rose as 
metsulfuron, but is a safer option in tree plantings because it has no 
soil activity. If you have a lot of problem woody species, tank mix 
this treatment with Cimarron at 0.5 oz/100 gallons for broad 
spectrum brush control in grassland plantings. 

foliar Crossbow 1 gal/100 gal 

Crossbow contains triclopyr + 2,4-D, and is safer to grasses than 
Cimarron, but more expensive. Avoid using this treatment in tree 
plantings. Crossbow can potentially injure trees through root 
absorption, or volatilization during high air temperatures. 

mow and 
stump treat Pathfinder II ready-to-use 

Use when mowing is practical. After cutting, apply Pathfinder II to 
the point of just wetting the remaining stubble. This treatment can 
be applied year-round. 

basal bark Pathfinder II ready-to-use 

This application is only feasible when you can access the base of 
the plant. Apply Pathfinder II to completely wet the lower 12 inches 
of the stems, without causing run-off. This is best applied from 
January up to fall color. 

By Jon Johnson, Art Gover, and Jim Sellmer, 2007. The contents of this work reflect the views of the authors who are responsible for the facts and the accuracy of the data presented herein. The 
contents do not necessarily reflect the official views or policies of the U.S. Department of Agriculture or The Pennsylvania State University at the time of publication. 
Where trade names appear, no discrimination is intended, and no endorsement by the Penn State College of Agricultural Sciences is implied. 
This publication is available in alternative media on request. 
The Pennsylvania State University is committed to the policy that all persons shall have equal access to programs, facilities, admission, and employment without regard to personal characteristics not 
related to ability, performance, or qualifications as determined by University policy or by state or federal authorities. It is the policy of the University to maintain an academic and work environment free of 
discrimination, including harassment. The Pennsylvania State University prohibits discrimination and harassment against any person because of age, ancestry, color, disability or handicap, national 
origin, race, religious creed, sex, sexual orientation, gender identity, or veteran status. Discrimination or harassment against faculty, staff, or students will not be tolerated at The Pennsylvania State 
University. Direct all inquiries regarding the nondiscrimination policy to the Affirmative Action Director, The Pennsylvania State University, 328 Boucke Building, University Park, PA 16802-5901; Tel 814-
865-4700/V, 814-863-1150/TTY. 
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Brush Management – Invasive Plant Control 
Oriental Bittersweet – Celastrus orbiculatus 
Conservation Practice Job Sheet      NH-314 

 

       
Oriental Bittersweet 
Celastrus orbiculatus is native to temperate East Asia 
and has been considered weedy in all of New England 
and most of the Atlantic Coast States since 1971.  
Oriental bittersweet is a vigorously growing vine that 
climbs over and smothers vegetation which may die 
from excessive shading or breakage.  When bittersweet 
climbs high up on trees the increased weight can lead to 
uprooting and blow-over during high winds and heavy 
snowfalls.   
 
In addition, oriental bittersweet is displacing our native 
american bittersweet through competition and 
hybridization.  Upland meadows, thickets, young 
forests, and beaches are most vulnerable to Oriental 
Bittersweet invasion and dominance.  Similar to most 
invasive plants, C. orbiculatus has a high reproductive 
rate, long range dispersal, ability to root sucker, and 
rapid growth rates.   
 
Description 

Oriental bittersweet is a deciduous woody perennial 
plant which grows as a climbing vine and a trailing 
shrub.  The leaves are alternate, glossy, nearly as wide 
as they are long (round), with finely toothed margins.  
There are separate female (fruiting) and male (non-
fruiting) plants.  Female plants produce clusters of 

small greenish flowers, and each plant can produce 
large numbers of fruits and seeds.   
 
The fruits are three-valved, yellow, globular capsules 
that at maturity split open to reveal three red-orange, 
fleshy arils each containing one or two seeds. The 
abundance of showy fruits has made Oriental 
bittersweet extremely popular for use in floral 
arrangements. 
 

Similar Natives 
American bittersweet (Celastrus scandens) is a very 
similar native that may be distinguished from C. 

orbiculatus by the location of its fruit - C. orbiculatus 
has small clusters in the leaf axils while C. scandens has 
clusters at its branch tips.  The two species may be 
capable of hybridizing and since the native is relatively 
rare it is possible that its distinct genetic identity is 
threatened. 
 
Control 
Manual, mechanical and chemical control methods are 
all effective in removing and killing Oriental 
bittersweet. Employing a combination of methods 
often yields the best results and may reduce potential 
impacts to native plants, animals and people. The 
method you select depends on the extent and type of 
infestation, the amount of native vegetation on the 

Oriental Bittersweet blanketing native plants Oriental Bittersweet, Celastrus orbiculatus 
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site, and the time, labor and other resources available 
to you. Whenever possible and especially for vines 
climbing up trees or buildings, a combination of 
cutting followed by application of concentrated 
systemic herbicide to rooted, living cut surfaces is 
likely to be the most effective approach. For large 
infestations spanning extensive areas of ground, a 
foliar herbicide may be the best choice rather than 
manual or mechanical means which could result in 
soil disturbance. 
 
Recovery of natural areas highly infested with C. 

orbiculatus is unpredictable.  Previous natural 
vegetation structure and function are often severely 
altered, although remnants of the flora may persist.  
Removal methods often further disrupt remnants of 
previous plant communities.  A number of workers 
report that even with complete removal and rootkill of 
C. orbiculatus, substantial seedling regeneration occurs 
in following years, due to a persistent soil seed bank.   
 

Biological Control 
There are no known biological controls of bittersweet. 
 
Mechanical Control 
Small infestations can be hand-pulled but the entire 
plant should be removed including all the root 
portions.  For climbing vines, first cut the vines near 
the ground at a comfortable height to kill upper 
portions and relieve the tree canopy.  Try to minimize 
damage to the bark of the host tree.  Rooted portions 
will remain alive and should be pulled, repeatedly cut 
to the ground or treated with herbicide.  Cutting 
without herbicide treatment will require vigilance and 
repeated cutting because plants will resprout from the 
base. 
 

Prescribed Burning 

Prescribed burning for Oriental Bittersweet is not a 
viable option for control.  It is likely that Oriental 
Bittersweet is actually favored by fire due to rapid 
growth in response to opening the canopy and the 
large nutrient flushes that usually occur after fires. 
 
 
 
 
 
 
 
 
 
 

Chemical Control 

CAUTION: ALWAYS READ THE ENTIRE HERBICIDE 
LABEL. HERBICIDES ARE REGULATED AND MAY 
ONLY BE USED UNDER SPECIFIC CONDITIONS. 
CONTACT YOUR STATE DEPARTMENT OF 
AGRICULTURE FOR USE REQUIREMENTS, 
RESTRICTIONS OR RECOMMENDATIONS.  
 
Systemic herbicides like triclopyr (i.e., Garlon 3A and 
Garlon 4) and glyphosate (i.e., Accord, Glypro, 
Rodeo) are absorbed into plant tissues and carried to 
the roots, killing the entire plant within about a week1.  
Garlon 4 is soluble in oil or water, is highly volatile 
and can be extremely toxic to fish and aquatic 
invertebrates1.  It should not be used in or near water 
sources or wetlands and should only be applied under 
cool, calm conditions.  Chemical control is most 
effective if the stems are first cut by hand or mowed 
and herbicide is applied immediately to cut stem 
tissue.  
 
Fall and winter applications will avoid or minimize 
impacts to native plants and animals.  Repeated 
treatments are likely to be needed.  In areas where 
spring wildflowers or other native plants occur, 
application of herbicides should be conducted prior to 
their emergence, delayed until late summer or autumn, 
after the last killing frost occurs, or carefully targeted.  
If native grasses are intermingled with the bittersweet, 
triclopyr should be used because it is selective for 
broad-leaved plants and will not harm grasses.  
Follow-up monitoring should be conducted to ensure 
effective control.  
 
Foliar Treatment:  Use this method to control 
extensive patches of solid Bittersweet.  Apply a 2% 
solution (8 oz per 3 gal. mix) triclopyr ester (Garlon 4) 
or triclopyr amine (Garlon 3A) mixed in water with a 
non-ionic surfactant to the leaves1.  In Rhode Island, 
concentrations as low as 1% in mid-summer and 
0.05% in September have been very effective. 
Thoroughly wet the foliage but not to the point of 
runoff.  The ideal time to spray is after much of the 
native vegetation has become dormant (October-
November) to avoid affecting non-target species.  A 
0.5% concentration of a non-ionic surfactant is 
recommended in order to penetrate leaf cuticle. If the 
2% rate is not effective try an increased rate of 3-5%. 
Ambient air temperature should be above 65°F.  
 
For dense, low patches of bittersweet another 
alternative is to cut the entire patch to the ground early 
in the growing season.  About one month later, apply 



Job Sheet –Brush Management (314) Page 3 of 3 

1-2% solution of triclopyr ester (Garlon 4) or triclopyr 
salt (Garlon 3A) in water to the previously cut patch 
using a backpack sprayer2.  This method has resulted 
in complete rootkill of the bittersweet and no off-
target damage or root uptake by adjacent plants.  
  

Cut Stem Treatments:  Use this method in areas 
where vines are established within or around non-
target plants or where vines have grown into the 
canopy.  Cut each vine stem close to the ground 
(about 2 in. above ground) and immediately apply a 
25% solution of glyphosate (e.g., Accord) or triclopyr 
(e.g., Garlon 3A) mixed with water to the cut surface 
of the stem1.  The glyphosate application is effective 
at temperatures as low as 40°F and the triclopyr 
application remains effective at temperatures <60°F as 
long as the ground is not frozen. A subsequent foliar 
application may be necessary to control new 
seedlings.  Homeowners can apply products like 
Brush-B-Gone, Brush Killer and Roundup Pro 
Concentrate undiluted to cut surface using a paint 
brush or a plastic spray bottle. 
 

Basal Bark Method: Use a string trimmer or hand 
saw to remove some of the foliage in a band a few feet 
from the ground at comfortable height.  To the 
exposed stems, apply a 20% solution of triclopyr ester 
(Garlon 4) (2.5 quarts per 3-gallon mix) in 
commercially available basal oil with a penetrant 
(check with herbicide distributor) to vine stems1.  As 
much as possible, avoid application of herbicide to the 
bark of the host tree.  This can be done year-round 
although efficacy may vary seasonally; temperatures 
should be above 50°F for several days. 
 
1 – Plant Conservation Alliance (PCA) Alien Plant 
Working Group 

2 – Dreyer, G. 1988. “Efficacy of triclopyr in 
rootkilling Oriental Bittersweet and certain other 
woody weeds.”  Proceedings of the Northeastern 
Weed Science Society.   
 
Important Note 

Mention of specific pesticide products in this 
document does not constitute an endorsement.  These 
products are mentioned specifically in control 
literature used to create this document. 
 
Disposal 

There are a few general rules of thumb that will 
ensure proper disposal.  Be sure the plant is dead 
before placing in a mulch or compost pile.  Either dry 
it out in the sun, or bag it in a heavy duty black plastic 

bag.  If you have flowers and/or seeds on the plant, 
put the flowers and seed heads into the bag head first 
so that there is minimal risk in dispersing seed. 
 
 
 

Information and Recommendations compiled 

from: 

 Dreyer, G. 1988. “Efficacy of triclopyr in 
rootkilling Oriental Bittersweet and certain other 
woody weeds.”  Proceedings of the Northeastern 
Weed Science Society.   

 Howard, Janet L. 2005. “Celastrus orbiculatus. In: 
Fire Effects Information System.” U.S. 
Department of Agriculture, Forest Service. 
http://www.fs.fed.us/database/feis/  

 Invasive Plant Atlas of New England (IPANE) 
 Plant Conservation Alliance (PCA) Alien Plant 

Working Group 
 The Nature Conservancy -  Element Stewardship 

Abstract (and references therein) 
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 FACT SHEET: GARLIC MUSTARD 
 

 

Garlic Mustard 
Alliaria petiolata [Bieb] Cavara & Grande 
Mustard family (Brassicaceae)  
 
NATIVE RANGE 
Europe  
 
DESCRIPTION 
Garlic mustard is a cool season biennial herb with stalked, triangular to heart-
shaped, coarsely toothed leaves that give off an odor of garlic when crushed. 
First-year plants appear as a rosette of green leaves close to the ground. 
Rosettes remain green through the winter and develop into mature flowering 
plants the following spring. Flowering plants of garlic mustard reach from 2 to 
3½ feet in height and produce buttonlike clusters of small white flowers, each 
with four petals in the shape of a cross.  
 
Recognition of garlic mustard is critical. Several white-flowered native plants, 
including toothworts (Dentaria spp.), sweet cicely (Osmorhiza claytonii), and 
early saxifrage (Saxifraga virginica), occur alongside garlic mustard and may 
be mistaken for it.  
 
Beginning in May (in the mid-Atlantic Coast Plain region), seeds are produced 
in erect, slender pods and become shiny black when mature. By late June, 
when most garlic mustard plants have died, they can be recognized only by 
the erect stalks of dry, pale brown seedpods that remain, and may hold viable 
seed, through the summer.  
 
ECOLOGICAL THREAT 
Garlic mustard poses a severe threat to native plants and animals in forest 
communities in much of the eastern and midwestern U.S. Many native widlflowers that complete their life cycles in the 
springtime (e.g., spring beauty, wild ginger, bloodroot, Dutchman's breeches, hepatica, toothworts, and trilliums) occur in 
the same habitat as garlic mustard. Once introduced to an area, garlic mustard outcompetes native plants by aggressively 
monopolizing light, moisture, nutrients, soil and space. Wildlife species that depend on these early plants for their foliage, 
pollen, nectar, fruits, seeds and roots, are deprived of these essential food sources when garlic mustard replaces them. 
Humans are also deprived of the vibrant display of beautiful spring wildflowers.  
 
Garlic mustard also poses a threat to one of our rare native insects, the West Virginia white butterfly (Pieris virginiensis). 
Several species of spring wildflowers known as "toothworts" (Dentaria spp.), also in the mustard family, are the primary 
food source for the caterpillar stage of this butterfly. Invasions of garlic mustard are causing local extirpations of the 
toothworts, and chemicals in garlic mustard appear to be toxic to the eggs of the butterfly, as evidenced by their failure to 
hatch when laid on garlic mustard plants. 

 
DISTRIBUTION IN THE UNITED STATES 
Garlic mustard ranges from eastern Canada, south to Virginia and as far west 
as Kansas and Nebraska. 
 
HABITAT IN THE UNITED STATES 
Garlic mustard frequently occurs in moist, shaded soil of river floodplains, 
forests, roadsides, edges of woods and trails edges and forest openings. 
Disturbed areas are most susceptible to rapid invasion and dominance. 
Though invasive under a wide range of light and soil conditions, garlic mustard 
is associated with calcareous soils and does not tolerate high acidity. Growing 
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season inundation may limit invasion of garlic mustard to some extent.  
 
BACKGROUND 
Garlic mustard was first recorded in the United States about 1868, from Long Island, 
New York. It was likely introduced by settlers for food or medicinal purposes.  
 
BIOLOGY & SPREAD 
After spending the first half of its two-year life cycle as a rosette of leaves, garlic 
mustard plants develop rapidly the following spring into mature plants that flower, 
produce seed and die by late June. In the mid-Atlantic Coastal Plain region, seeds 
are produced in erect, slender, four-sided pods, called siliques, beginning in May. 
Siliques become tan and papery as they mature and contain shiny black seeds in a 
row. By late June, most of the leaves have faded away and garlic mustard plants can 
be recognized only by the dead and dying stalks of dry, pale brown seedpods that 
may remain and hold viable seed throughout the summer. 
 
A single plant can produce thousands of seeds, which scatter as much as several 
meters from the parent plant. Depending upon conditions, garlic mustard flowers 
either self-fertilize or are cross-pollinated by a variety of insects. Self-fertilized seed 
is genetically identical to the parent plant, enhancing its ability to colonize an area. 
Although water may transport seeds of garlic mustard, they do not float well and are 
probably not carried far by wind. Long distance dispersal is most likely aided by 
human activities and wildlife. Additionally, because white-tailed deer prefer native 
plants to garlic mustard, large deer populations may help to expand it by removing 
competing native plants and exposing the soil and seedbed through trampling.  

 
MANAGEMENT OPTIONS 
Because the seeds of garlic can remain viable in the soil for five years or more, 
effective management requires a long term commitment. The goal is to prevent 
seed production until the stored seed is exhausted. Hand removal of plants is 
possible for light infestations and when desirable native species co-occur. 
Care must be taken to remove the plant with its entire root system because 
new plants can sprout from root fragments. This is best achieved when the soil 
is moist, by grasping low and firmly on the plant and tugging gently until the 
main root loosens from the soil and the entire plant pulls out. Pulled plants 
should be removed from site if at all possible, especially if flowers are present.  
 
Mechanical 
For larger infestations of garlic mustard, or when hand-pulling is not practical, 
flowering stems can be cut at ground level or within several inches of the 
ground, to prevent seed production. If stems are cut too high, the plant may 
produce additional flowers at leaf axils. Once seedpods are present, but before 
the seeds have matured or scattered, the stalks can be clipped, bagged and 
removed from the site to help prevent continued buildup of seed stores. This 
can be done through much of the summer.  
 
 

Chemical 
For very heavy infestations, where the risk to desirable plant species is minimal, application of the systemic herbicide 
glyphosate (e.g., Roundup®) is also effective. Herbicide may be applied at any time of year, including winter (to kill 
overwintering rosettes), as long as the temperature is above 50 degrees F and rain is not expected for about 8 hours. 
Extreme care must be taken not to get glyphosate on desirable plants as the product is non-selective and will kill almost 
any plant it contacts. Spray shields may be used to better direct herbicide and limit non-intentional drift.  
 
Fire 
Fire has been used to control garlic mustard in some large natural settings but, because burning opens the understory, it 
can encourage germination of stored seeds and promote growth of emerging garlic mustard seedlings. For this reason, 
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burns must be conducted for three to five consecutive years. Regardless of the control method employed, annual 
monitoring is necessary for a period of at least five years to ensure that seed stores of garlic mustard have been 
exhausted.  
 
Biological 
Researchers are investigating potential biological control agents for garlic mustard which may greatly improve the control 
of this insidious weed.  
 

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all 
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use 
requirements, restrictions or recommendations.  
 
NOTICE: mention of pesticide products on this page does not constitute endorsement of any material. 

 
CONTACTS 
For more information on the management of garlic mustard, please contact: 
 

• Cornell University, Biological Control of Weeds--Garlic Mustard; http://www.invasiveplants.net 

• Tennessee Exotic Pest Plant Council; http://www.se-eppc.org/states/tennessee.cfm 

• Victoria Nuzzo, Cornell University, Ithaca, NY (vnuzzo @ earthlink.net) 

• Virginia Natural Heritage Program Fact Sheet--Garlic Mustard; http://www.state.va.us/~dcr/dnh/invallia.htm 
 
OTHER LINKS 

• http://www.invasive.org/search/action.cfm?q=Alliaria%20petiolata 

• http://www.lib.uconn.edu/webapps/ipane/browsing.cfm?descriptionid=15 
 
AUTHORS 
Pamela Rowe, Montgomery County Department of Environmental Protection, Rockville, MD 
Jil M. Swearingen, National Park Service, Washington, DC 
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John M. Randall, The Nature Conservancy, Davis, CA 
Olivia Kwong, Plant Conservation Alliance, Washington, DC 
 
REFERENCES 
Abugatta, Alonso. 1996. Progress made in educating about problems with invasive plants. Virginia Native Plant Society 

Newsletter, Vol. 15, No. 3, (May) p. 5.  
 
Byers, D.L. 1987. The effect of habitat variation in Alliaria petiolata on life history characteristics. American Journal of 

Botany 74:647.  
 
Nuzzo, V.A. 1991. Experimental Control of garlic mustard in Northern Illinois using fire, herbicide, and cutting. Natural 

Areas Journal 11(3):158-167.  
 
Nuzzo, V.A. 1993. Distribution and spread of the invasive biennial garlic mustard (Alliaria petiolata) in North America, pp. 

137-146. In B.N. McKnight (ed.), Biological Pollution. Indiana Acad. Sci. Indianapolis, Indiana, 261 pp.  
 
Nuzzo, V.A. 1996. Impact of dormant season herbicide treatment on the alien herb garlic mustard (Alliaria petiolata) [Bieb] 

Cavara & Grande. Transactions of the Illinois State Academy of Science, vol 89, pp. 25-36.  
 
Tennessee Exotic Pest Plant Council. 1997. Tennessee Exotic Plant Management Manual, pp. 56-59.  
 
The Nature Conservancy. Garlic Mustard: Element Stewardship Abstract. In: Wildland Weeds Management & Research 

Program, Weeds on the Web. 



Oriental bittersweet 
Control Guidelines 

 
NH Department of Agriculture, Markets & Food, Division of Plant Industry, 29 Hazen Dr, Concord, NH 03301 

(603) 271-3488 
 
Common Name: Honeysuckles      Latin Name: Lonicera spp. 
New Hampshire Invasive Species Status: Prohibited (Agr 3800)  Native to: Eurasia 
 

Bell’s honeysuckle 
Lonicera x bella 

Morrow’s honeysuckle 
Lonicera morrowii 

Tatarian honeysuckle 
Lonicera tatarica 

 
Flowering –whitish to pink fading to yellow 

with slightly pubescent flower stalks 

 
Flowering –whitish to pink with long 

pubescent flower stalks 

 
Flowering – pink to almost red with long 

glabrous flower stalks 

 
Leaves are bluish green, slightly pubescent 

beneath 

 
Leaves elliptic to ovate, soft pubescent 

beneath, petiole 1/12 to 1/8” long  

 
Leaves bluish-green, petiole 1/12 to ¼” long, 

hairless on underside  

 
Stem/bark, sparsely pubescent 

 
Stem light brown turning gray 

 
Stems green turning brown, glabrous 

 
Buds & leaf scar 

 
Leaf buds 

 
Leaf buds-flattened, glabrous 

 
Hollow stem 

 
Hollow stem 

 
Hollow stem  

 
Fruits are red or yellow ¼” diameter on short 

peduncles that are longer than the petioles  

 
Ripe fruit is blood red, ¼” diameter on long 

peduncles, which are very hairy 

 
¼” red to orange berry 

 

Honeysuckle shrubs 
Lonicera spp. 

Fact Sheet 
 

 



Bell’s honeysuckle 
Lonicera x bella 

 

Description: Shrub reaching 20' in height 
and width. Stems: Greenish to tan with 
corky wings.  Leaves: Oppositely 
arranged, simple and elliptic, 1-3'' long by 
half as wide, light green. Flowers: 
Yellow, white or pink, May to early June. 
Fruit: Fleshy red, forming in pairs in leaf 
axis. Zone: 4-8. Habitat: Prefers dry 
upland soils, full sun to heavy shade, pH 
adaptable. Spread: Seeds are dispersed by 
birds.  Comments: L. x bella is a cross 
between L. tatarica & L. morrowii. 
Spreads into natural areas forming dense 
stands, which displace native species. 
Controls: Hand or mechanical removal, 
continuous cutting, girdling, and herbicide 
treatment.   
 

Morrow’s honeysuckle 
Lonicera morrowii 

 

Description: Shrub reaching 6-8' tall. 
Stems: Smooth, glabrous, Tannish, 
hollow. Leaves: Ovate, simple, entire, 
opposite, pubescent beneath, 1-21/2'' long. 
Flowers: Tubular, white, turning yellow 
with age, May to June. Fruits: Berry 
turning red.   Zone: 3-8 . Habitat: Moist 
to wet shaded floodplains, forests, 
roadsides, fields, waste places. Spread: 
Seeds are dispersed by wildlife and 
humans. Comments: Rapidly invades 
sites, forming a dense vegetative layer that 
outcompetes native flora and fauna 
species. Controls: Hand control is 
effective for small plants, while 
mechanical removal and repetitive cutting 
also work well. Herbicide treatment is 
better for areas with greater infestations.   

Tatarian honeysuckle 
Lonicera tatarica 

 

Description: Upright deciduous shrub 
reaching 6-15' tall. Stems: Smooth, 
glabrous, tan, hollow. Leaves: Ovate, 
smooth, bluish-green, opposite, 1-21/2'' 
long. Flowers: Tubular, pink or white, 
April to May. Fruit: Berry with two seeds, 
turning red in fall.  Zone: 3-8. Habitat: 
Under story species in woodland sites, also 
invades open spaces. Thrives in moist 
soils. Spread: Seeds dispersed by wildlife 
and humans. Comments: Rapidly invades 
forests, fields, roadsides and floodplains. 
Outcompetes native species.  Controls: 
Hand control is effective for small plants 
while mechanical removal, cutting and 
chemical applications are better for larger 
stands.   
 

 
General Considerations 
Bush honeysuckles are large deciduous shrubs originating 
from Eurasia. Bell’s honeysuckle grows to an average 
height of 9’, Morrow’s is generally less than 7’ tall and 
Tatarian rarely exceeds 10’. Stems of all of these are 
hollow, whereas native honeysuckles have solid pith. 
Flowers are tubular and occur from April to June. Birds 
widely disseminate seeds after eating the fleshy fruits. 
Seedlings emerge throughout the growing season. It is 
also one of the earliest plants to leaf out in the spring and 
one of the latest to drop its leaves in the fall. Their early 
development and dense canopy allows them to displace 
native plants. This effectively leaves the forest floor barren 
and subject to erosion as well as diminishing the 
availability of food for wildlife. These invasive 
honeysuckles have also been shown to be allelopathic, 
which prevents and/or inhibits native species 
regeneration.  
 
Control Options 
See the following control guides: Integrated Pest 
Management (IPM) for Woody Plants; or the Control of 
Invasive Species by Numbers 
 
Berries may be mildly poisonous if eaten. Sensitivity to a toxin varies with a 
person’s age, weight, physical condition, and individual susceptibility. 
Children are most vulnerable because of their curiosity and small size. 
Toxicity can vary in a plant according to season, the plant’s different parts, 
and its stage of growth 
 
Sources 
Mehrhoff, L., 2001. Invasive Plant Atlas of New England: 
http://www.eddmaps.org/ipane/ipanespecies/shrubs/Lonicera_t
atarica.htm 
Ohio State University: http://www.oardc.ohio-
state.edu/weedguide/singlerecord.asp?id=840 
Illinois Dept of Natural Resources: 
http://dnr.state.il.us/inpc/pdf/VMG%20Bush%20honeysuckle
%20revised%202007.pdf 

Lonicera spp. 
Shrub honeysuckles 

Plant Type Shrub 
Habitat Type Forests, fields, roadsides, wetlands  
USDA Hardiness Zone 3-8 
Rooting Structure Fibrous shallow 
Environmental Impacts Dense shade outcompetes and 

displaces native understory plants 
thus reducing the availability of 
food for wildlife. These plants are 
also allelopathic lending to their 
ability to create monotypic shrub 
layers. 

Wildlife Impacts Loss of valuable habitat 
Leaf arrangement Opposite  
NWI Ranking FACU 
Soil Type  
Soil pH Range 6.5-8 
Light Requirements Prefers partial to full sun, shade 
Growing Season  
Growth Rate 1-ft per year 
Mature Height 7-10 ft. (2.13 -3 m) 
Life Span 20 -35 years 
Reproductive Age 3 years 
Flowering Period April to June 
Flower Type Monoecious 
Pollination Insects 
Seed Set September 
Seed Per Plant >20,000 
Scarification Required Yes  
Cold Stratification 3-4 °C for 90-120 days 
Seed Longevity 2 or more years 
Seed Germination Rate 80% 
Seedling Density 459,000 plants/acre 
Other Propagules Suckering, layering 
Dispersal Vectors Birds and mammals 

 

http://agriculture.nh.gov/publications-forms/documents/integrated-pest-management-woody-plants.pdf
http://agriculture.nh.gov/publications-forms/documents/integrated-pest-management-woody-plants.pdf
http://agriculture.nh.gov/publications-forms/documents/control-invasive-species-numbers.pdf
http://agriculture.nh.gov/publications-forms/documents/control-invasive-species-numbers.pdf
http://www.eddmaps.org/ipane/ipanespecies/shrubs/Lonicera_tatarica.htm
http://www.eddmaps.org/ipane/ipanespecies/shrubs/Lonicera_tatarica.htm
http://www.oardc.ohio-state.edu/weedguide/singlerecord.asp?id=840
http://www.oardc.ohio-state.edu/weedguide/singlerecord.asp?id=840


 
 

Pest Management – Invasive Plant Control 
Japanese Knotweed – Polygonum cuspidatum 
Conservation Practice Job Sheet      NH-595 

 

       
Japanese Knotweed (Polygonum cuspidatum)     Japanese Knotweed, leaves              
 

Japanese Knotweed 
Japanese knotweed, also known commonly as 
‘bamboo’, is a native of Japan that was brought to the 
US from Britain in the late 1800’s as an ornamental.  
It quickly naturalized and spread throughout the 
Northeast.  It is found throughout the US and in all of 
New England.   
 
Japanese knotweed is a shrub-like, herbaceous 
perennial (but dies back to ground each fall) that can 
grow to ten feet in height and form dense thickets that 
exclude native vegetation and greatly alter natural 
ecosystems.  It poses a significant threat to riparian 
areas, where it can survive severe floods and is able to 
rapidly colonize scoured shores and islands.  Once 
established, populations are extremely persistent and 
difficult to control.   
 
Japanese knotweed is most commonly found in areas 
with full sunlight and where the soil has been 
disturbed. It is often seen along stream banks (erosion 
and deposition areas), roadways and waste places.  
Knotweed reproduces sexually as well as vegetatively 
through an extensive network of rhizomes (roots that 
can sprout new stems) that may spread up to 65 feet 
from the parent plant.    
 

Knotweed may colonize new areas through wind 
dispersed seed as well as through transported root and 
stem fragments as small as ½ inch.  Knotweed is often 
transported to new sites in floodwaters and as a 
contaminant in fill (along roads). 
 
Description 
Japanese knotweed’s stout, hollow, bamboo-like 
stems and the large (3 to 6 inches long), broadly 
ovate, alternate leaves are distinctive. Tiny white or 
greenish-white flowers develop in August and 
September and grow in numerous linear clusters that 
form a mass of white over the plant when in full 
flower (see picture above). The plant is insect 
pollinated.  Frost-killed stems turn bronze colored and 
may remain upright through winter. 
 
Similar Natives 
There are no similar natives in New Hampshire. 
 
Control 
Japanese knotweed control should take a watershed 
perspective, from the headwaters downstream, as the 
primary dispersal mechanism is by water (both seeds 
and plant fragments).  Control of knotweed must be 
well thought out due to the extensive root system and 
sprouting ability as well as the site limitations.  
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Knotweed frequently infests riparian areas near 
streams which add complexity to any control plan. 
 
Manual, mechanical and chemical methods are all 
useful to varying degrees in controlling knotweed.      
Removing or killing plants will provide increased 
light at the site which may lead to a surge of sprouts in 
the following year.  Prepare to monitor and control 
these outbreaks for multiple years. 
 
As with all invasive species, Japanese knotweed is 
most effectively controlled by recognizing their 
appearance early and removing isolated plants before 
they begin spread. 
 
Biological Control 
Biological controls of knotweed are being studied. 
 
Mechanical or Manual Control 
Mechanical controls include grubbing or pulling 
seedlings, rhizomes, mature plants, and repeated 
clipping. Manual control takes special precautions 
because any live plant part (1/2 inch or larger) may 
sprout.  Plant parts must be disposed of properly and 
must not be allowed to enter waterways.  Stems and 
roots must be contained or dried with little or no soil 
contact or they may sprout.  Do not compost plant 
parts. 
 
Digging or pulling (uprooting) will eliminate a portion 
of the root system but not all.  Pull the root crown and 
as much root as possible.  Each time new sprouts are 
seen (look after a week and at least 20 feet from the 
plant) uproot them and get as much root as possible.  
This method is only feasible on very small patches. 
 
Hand cutting, mowing or other methods are not 
recommended due to the plants ability to spread from 
fragments.  If this is the only option, be careful not to 
spread plant pieces and expect to cut multiple times a 
year for several years.  This method is highly 
ineffective and should only be used if no other options 
are available.    
 
Covering with heavy plastics and geotextile fabrics 
has had some success but is costly and requires 
pulling, cutting or herbicide treatment near the edges.   
Cut stems to the ground surface and then cover the 
stand being sure to extend coverage at least 10 feet 
beyond the farthest stems.  Weigh down the edges and 
monitor for sprouts.  Leave cover in place for at least 
two growing seasons.  
 

Any type of manual control will require a strong 
commitment from the manager because of the 
aggressive growth characteristics of knotweed.  The 
treatments will need to continue, as described above, 
for at least three years but probably much longer 
depending on the size of the patch.  Manual control of 
knotweed is best suited to ecologically sensitive areas 
and isolated small patches where there is a 
commitment to avoid herbicide use. 
 
Prescribed Burning 
There is little information about the efficacy of burns. 
 
Chemical Control 
CAUTION: ALWAYS READ THE ENTIRE HERBICIDE 
LABEL. HERBICIDES ARE REGULATED AND MAY 
ONLY BE USED UNDER SPECIFIC CONDITIONS. 
CONTACT YOUR STATE DEPARTMENT OF 
AGRICULTURE FOR USE REQUIREMENTS, 
RESTRICTIONS OR RECOMMENDATIONS.  
 
Herbicide applications to knotweed must be carefully 
planned and implemented as the stands are typically 
near surface waters.  Methods include spraying, 
wicking, injecting, and pouring.  Integrating control 
techniques, such as cutting in the spring and applying 
herbicide in late summer, may be a good alternative 
for the site.  
 
Glyphosate (brand names Roundup, and for use near 
waterbodies, Rodeo) is a nonselective herbicide which 
kills both grasses and broad-leaved plants while 
triclopyr (brand names Garlon, Pathfinder, and others) 
is a selective herbicide that kills broad-leaved plants 
but does little or no harm to grasses.  
 
Foliar Treatment:  It may be necessary to precede 
foliar applications with stem treatments to reduce the 
risk of damaging non-target species.  Although it is 
generally best to apply foliar spray in late summer 
when the plant is translocating nutrients, this is not 
usually practical for knotweed which may be 10 feet 
tall late in the season.  From a practical standpoint, the 
best time to foliar spray is when the plants are 3-6 feet 
tall2.  These stands will require follow up treatments 
later in the growing season.  Apply a 2% solution of 
glyphosate or triclopyr and water to thoroughly wet all 
foliage1.  Do not apply so heavily that herbicide will 
drip off leaves1.  A 0.5% non-ionic surfactant is 
recommended in order to penetrate the leaf cuticle, 
and ambient air temperature should be above 65 ºF2.  
Foliar applications appear to be a reasonably efficient 
approach (1 to 4 treatments over two seasons) to 
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obtain control over small and medium size knotweed 
patches. Larger patches will often require treatment 
over several years and combinations of manual and 
chemical control methods2.   Do not cut down treated 
plants for at least a full growing season. 
  
Cut stem treatment:  Use this method in areas where 
plants are established within or around non-target 
plants or where vines have grown into the canopy.   
Cut the live stem about 2 inches above ground level 
(between the lowest nodes).  Immediately apply a 
25% solution of glyphosate (e.g., Roundup, or use 
Rodeo if applying in or near wetland areas) or 
triclopyr (e.g., Garlon) and water to the cross-section 
of the stem.1  A subsequent foliar application of 
glyphosate may be require to control new seedlings 
and re-sprouts.  Stem injections, though labor 
intensive may also be a viable option for 
environmentally sensitive areas.   
 
See Best Management Practices from Soll (2004) 
for additional information and specifics on 
injection and cut and pour techniques. 
 
1 – From Alien Plant Invaders of Natural Areas Fact 
Sheets (NPS)  
2 – From Controlling knotweed in the PNW, J. Soll 
2004. 
 
Important Note 
Mention of specific pesticide products in this 
document does not constitute an endorsement.  These 
products are mentioned specifically in control 
literature used to create this document. 
 
Disposal 
Stem and root fragments as small as ½ inch can sprout 
so special care must be taken to contain the plant parts 
when using manual control.  Do not allow plant parts 
to enter waterways during control.  Limit soil contact 
when drying the plant parts.  Small plants may be 
hung in trees to prevent re-rooting.  Cut stems may be 
piled on a raised platform, brush pile or tarp for 
drying.  Do not compost plant materials as they may 
sprout and then spread.  Piles may be burned.  Do not 
remove soil or plant material from the site unless 
being disposed of in a landfill.    
 

 

 
 
 
 
 

Information and Recommendations compiled 
from: 
 The Nature Conservancy -  Fact Sheets (and 

references therein) 
 Invasive Plant Atlas of New England (IPANE) 
 CT NRCS Invasive Species ID Sheets  
 Literature Review for USFWS (Draft) – SLCVP 

TNC 2006 
 Vermont Invasive Exotic  Plant Fact Sheets 
 Alien Plant Invaders of Natural Areas (NPS) 
 Controlling Knotweed in the Pacific Northwest.  

TNC of Oregon.  J. Soll, 2004. 
http://tncweeds.ucdavis.edu/moredocs/polspp01.pdf 
 

http://tncweeds.ucdavis.edu/moredocs/polspp01.pdf


Oriental bittersweet 
Control Guidelines 

 
NH Department of Agriculture, Markets & Food, Division of Plant Industry, 29 Hazen Dr, Concord, NH 03301 

(603) 271-3488 
 
Common Name: Burning bush      Latin Name: Euonymus alatus 
New Hampshire Invasive Species Status: Prohibited (Agr 3800)  Native to: Asia 
 

 
Leaves-opposite (summer) 

 
Burning bush – Boscawen, NH 

 
Branching habit (summer) 

 
Flowers (spring) 

 
Berries (summer) 

 
Berries (fall) 

 
Terminal buds (spring) 

 
Corky bark (summer) 

 
Fall foliage (Autumn) 

 
General Considerations 
Burning bush, also known as winged Euonymus, is often a multi-stemmed deciduous shrub that grows to 6-12' tall. It 
develops a dense branching habit and often is wider than it is tall. The bark of older stems is gray or brownish gray with 
small fissures/furrows. Younger stems are green having lateral tan corky wing appendages. Leaves are arranged oppositely 
along the stems and grow outward in a horizontal fashion (in the fall when the leaves turn color they droop). Leaves are 
1-2½" long and ½-1¼" across; they are elliptic to broadly elliptic and finely serrated along their margins. Upper leaf 
surfaces are medium to dark green, while their lower surfaces are a lighter shade of green. 
 

Burning bush 
Euonymus alatus 

Fact Sheet 
 

 

Description: Deciduous shrub reaching 20' in height and width. Stems: Greenish with corky wings. Leaves: 
Oppositely arranged, simple and elliptic, 1-3'' long by half as wide, light green. Flowers: Inconspicuous greenish-
yellow, May to June. Fruit: Fleshy green capsule turning red in fall. Zone: 3 to 8. Habitat: Prefers dry upland soils, full 
sun to heavy shade, pH adaptable. Spread: Seeds are dispersed by birds and wildlife. Comments: Outcompetes and 
displaces native species. Controls: Hand remove seedlings and saplings. Use a spade or shovel to dig out larger plants. 
Large populations may be controlled with herbicide use.   



Flowers are somewhat inconspicuous and form in the axils of the leaves between May and June. Flowers are about 1/3" 
across, consisting of 4 yellowish green petals, 4 green sepals, 4 short stamens, and a central green disk, from which a 
multi-lobed stigma develops. The petals are well-rounded and widely spreading when a flower is fully open. The 
blooming period occurs during early summer and lasts about 3 weeks. During the summer, fertile flowers develop into 4-
lobed seed capsules with smooth sides. At maturity during the fall, the seed capsules are up to ½" long and their exteriors 
become dark red or purple. Each capsule splits open along the margins of its lobes to reveal 1-4 orange-red arils. The 
fleshy exterior of each aril contains a single ellipsoid seed up to 1/3" long. The deciduous leaves become bright red during 
the autumn before they fall to the ground. 
 
Burning bush tolerates full sun to medium shade, moist to dry-mesic conditions, and many soil types allowing it to 
become established in natural woodland areas. Typical habitats include disturbed woodlands, woodland borders, 
thickets, vacant lots, roadsides, and fence rows. This shrub is often cultivated in lawns and along highways; it usually 
naturalizes near urban and suburban areas. 
 
Seeds are dispersed by frugivorous birds that eat the fleshy arils and spread their seeds to new locations. White-Tailed 
Deer avoid the foliage of Winged Euonymus. As a result, this shrub has a tendency to increase in wooded areas. 
 
Control Options 
 
See the following control guides: Integrated Pest Management (IPM) for Woody Plants or the Control of Invasive 
Species by Numbers 

 
 
Sources 
 
Mehrhoff, L., 2001. Invasive Plant Atlas of New 
England, Catalog of Species, Alliaria petiolata: 
http://www.eddmaps.org/ipane/ipanespecies/shrubs/E
uonymus_alata.htm  
 
USDA Forest Service invasive species website: 
http://www.fs.fed.us/database/feis/plants/shrub/euoala
/all.html#Palatability%20and/or%20nutritional%20val
ue 
 
Invasives.org: 
http://www.invasive.org/browse/subinfo.cfm?sub=3023 
 
 

Euonymus alatus 
Burning bush 

Plant Type Shrub 
Habitat Type Forests, field edges, roadsides 
USDA Hardiness Zone 3-8 
Rooting Structure Deep and fibrous  
Environmental Impacts Outcompetes native understory 

vegetation by diminishes the 
availability of light. Foliage is not 
palatable to deer and so they avoid 
it and over brows other species. 

Wildlife Impacts Degradation of habitat 
Leaf arrangement Opposite 
NWI Ranking UPL 
Soil Type Adaptable to a variety of site 

conditions 
Soil pH Range 6-6.5 
Light Requirements Very shade tolerant 
Growing Season  
Growth Rate 1-ft per year 
Mature Height 8.2 feet (2.5 m) tall 
Life Span 250 years 
Reproductive Age 5 years 
Flowering Period May to June 
Flower Type Dioecious 
Pollination Insects - bees 
Seed Set September and October 
Seed Per Plant Prodigious 
Scarification Required Not required  
Cold Stratification Yes 
Seed Longevity Unknown 
Seed Germination Rate ~90% 
Seedling Density 170–700/acre 
Other Propagules Suckering and layering 
Dispersal Vectors Frugivorous birds 

 

http://agriculture.nh.gov/publications-forms/documents/integrated-pest-management-woody-plants.pdf
http://agriculture.nh.gov/publications-forms/documents/control-invasive-species-numbers.pdf
http://agriculture.nh.gov/publications-forms/documents/control-invasive-species-numbers.pdf
http://www.eddmaps.org/ipane/ipanespecies/shrubs/Euonymus_alata.htm
http://www.eddmaps.org/ipane/ipanespecies/shrubs/Euonymus_alata.htm
http://www.fs.fed.us/database/feis/plants/shrub/euoala/all.html#Palatability%20and/or%20nutritional%20value
http://www.fs.fed.us/database/feis/plants/shrub/euoala/all.html#Palatability%20and/or%20nutritional%20value
http://www.fs.fed.us/database/feis/plants/shrub/euoala/all.html#Palatability%20and/or%20nutritional%20value
http://www.invasive.org/browse/subinfo.cfm?sub=3023

	Cover
	Invasive Species Managment Body
	purple-loosestrife
	multiflora rose
	Asiatic Bittersweet
	garlicmustard
	bush-honeysuckle
	Japanese Knotweed
	burning-bush



