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Other Nonnative Plants Invading Southern Forests and their Margins

State

Spec�es AL AR FL GA KY LA MS NC OK SC TN TX VA

trees
Norway maple, Acer platanoides L. X X X X
Paper mulberry, Broussonetia papyrifera (L.) L’Hér. ex Vent. X X X X X X X X X X X X X
Camphortree, Cinnamomum camphora (L.) J. Pres� X X X X X X X X
Glossy buckthorn, Frangula alnus P. M�ll. X X
Wh�te mulberry, Morus alba L. X X X X X X X X X X X X X
Wh�te poplar, Populus alba L. X X X X X X X X X X X X X
S�ber�an elm, Ulmus pumila L X X X X X X X X X X
Tungo�l tree, Vernicia fordii (Hemsl.) A�ry-Shaw X X X X X

Shrubs
Coral ard�s�a, Ardisia crenata S�ms X X X
Japanese barberry, Berberis thunbergii DC. X X X X X X
Japanese knotweed, Polygonum cuspidatum S�eb. & Zucc. X X X X X X X X X X
Callery pear, Pyrus calleryana Dcne. X X X X X X X X X X X X X
W�neberry, w�ne raspberry, Rubus phoenicolasius Max�m. X X X X X X X
Japanese sp�raea, meadowsweet, Spiraea japonica L. f. X X X X X X
Saltcedar, Tamarix ramosissima Ledeb. X X X X X X X X X

Vines
F�veleaf akeb�a, chocolate v�ne, Akebia quinata (Houtt.) Dcne. X X X X X X
Purple crownvetch, Coronilla varia L. X X X X X X X X X X X
Porcela�n berry, Amur pepperv�ne, Ampelopsis brevipedunculata  
   (Max�m.) Trautv. X X X X

Grasses
Torpedo grass, Panicum repens L. X X X X X X X
Vasey’s grass, Paspalum urvillei Steud. X X X X X X X X X X X X X
Johnsongrass, Sorghum halepense (L.) Pers. X X X X X X X X X X X X X

Forbs and subshrubs
Spotted knapweed, Centaurea biebersteinii DC. X X X X X X X X X
Dames rocket, Hesperis matronalis L. X X X X X X
Purple loosestr�fe, Lythrum salicaria L. X X X X X X X X X X
M�le-a-m�nute, As�at�c tearthumb, Polygonum perfoliatum L. X
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 The best defense aga�nst nonnat�ve plant takeovers �s constant surve�l-
lance of r�ght-of-ways, streambanks, and �nternal roads and tra�ls followed 
by effect�ve control measures at the first appearance of new arr�vals.  Early 
detect�on and treatment w�ll m�n�m�ze efforts and costs that come w�th  
treat�ng well-establ�shed plants or full-blown �nfestat�ons.  More effort �s  
requ�red for successful erad�cat�on of establ�shed �nfestat�ons, but �t st�ll can 
be accompl�shed w�th proper treatments, although costs may be proh�b�t�ve.   
In severe cases, large-scale convers�on of ex�st�ng �nfestat�ons �s the only 
solut�on, �nvolv�ng erad�cat�on procedures that �ncorporate �ntegrated  
management treatments and reestabl�shment of nat�ve plants.  Fortunately, 
�n southern forests nat�ve plants �n the so�l seed bank or plants from 
 surround�ng areas w�ll naturally reestabl�sh once the �nvaders are el�m�- 
nated.

Effective treatments

 If an �nfestat�on �s spotted or already occurs, then proper and aggress�ve 
erad�cat�on measures should be undertaken to avo�d the �nev�table spread.  
Cont�nued treatment and retreatments w�ll be necessary.  Most nonnat�ve 
�nvas�ve plants are perenn�als, hav�ng extens�ve tough roots and runners.   
Th�s means that effect�ve herb�c�de appl�cat�ons offer the best means of  
conta�nment or erad�cat�on, because herb�c�des can k�ll roots and do so 

w�thout bar�ng so�l for re�nvas�on or eros�on.  To be successful w�th herb�c�de  
treatments:

1. Use the most effect�ve herb�c�de for the spec�es.

2. Follow the appl�cat�on methods prescr�bed on the label.

3. Choose an opt�mum t�me per�od to apply treatments; for fol�ar-appl�ed 
herb�c�des th�s �s usually m�d-summer to early fall and not later than a 
month before expected frost.  Evergreens and sem�-evergreens w�th 
leaves can be treated effect�vely �n the w�nter.

4. Adhere to all label proh�b�t�ons, precaut�ons, and Best Management 
Pract�ces dur�ng herb�c�de transport, storage, m�x�ng, and appl�cat�on.

5. Remember that some herb�c�des requ�re up to a month or more before 
herb�c�dal act�v�ty �s detectable as yellow�ng of fol�age or leaves w�th 
dead spots or marg�ns.  Thus, after appl�cat�on, be pat�ent; allow  
herb�c�des to work for several months before resort�ng to other  
treatment opt�ons.

Selective Herbicide Application Methods

 Although treat�ng extens�ve �naccess�ble �nfestat�ons may requ�re broad-
cast treatments of herb�c�de sprays or pellets by hel�copter or tractor- 
mounted appl�cat�on systems, the best approach �s usually select�ve  
appl�cat�ons of herb�c�des to target nonnat�ve 
plants wh�le avo�d�ng or m�n�m�z�ng appl�ca- 
t�on to des�rable plants.  The select�ve 
methods descr�bed are d�rected fol�ar 
sprays, stem �nject�on, cut-treat, basal 
sprays, and so�l spots.

Directed Foliar Sprays

 D�rected fol�ar sprays are herb�c�de-water  
sprays a�med at target plant fol�age to cover  
all leaves to the po�nt of run off, usually 
appl�ed w�th a backpack sprayer (use low  
pressure, dr�ft retardants, and spray sh�elds 
to avo�d dr�ft).  Herb�c�de appl�cat�on by 
d�rected fol�ar spray �s the most cost-
effect�ve method for treat�ng most types of 
�nvas�ve plant spec�es.  W�th th�s method, 
herb�c�des are thoroughly m�xed �n water, 

General Principles for Controlling Nonnative Invasive Plants

Directed foliar sprays with a back-
pack sprayer.Broadcast treatment of herbicide spray to kudzu.
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often w�th a non-�on�c surfactant, and appl�ed to the fol�age and grow�ng t�ps  
of woody plants or to completely cover herbaceous plants.  Fol�ar sprays are  
usually most effect�ve when appl�ed from m�dsummer to late fall, although 
spr�ng and w�nter appl�cat�ons have use on spec�fic plants and s�tuat�ons.  
Select�ve treatment �s poss�ble because the appl�cator d�rects the spray 
towards target plants and away from des�rable plants.  The add�t�on of a 
water-soluble dye can ass�st �n track�ng treatment and detect�ng spray dr�ft  
on des�rable plants.  Although dyes are messy and short-l�ved as a v�s�ble 
marker, they are helpful �n tra�n�ng and track�ng cr�t�cal appl�cat�ons.  
 Another safeguard �s to only use fol�ar act�ve herb�c�des, because d�rected 
sprays of so�l-act�ve herb�c�des can damage or k�ll surround�ng plants when 
the�r roots are w�th�n the treatment zone.  Never use herb�c�des w�th so�l 
act�v�ty to treat �nvas�ve plants under des�rable trees or shrubs.

 D�rected sprays are usually appl�ed w�th a backpack sprayer and a spray 
wand equ�pped w�th a full cone, flat fan, or adjustable cone spray t�p.  These 
t�ps and spray�ng pressures of 20 to 30 pounds per square �nch can ensure 

product�v�ty w�th only a few fine droplets that may dr�ft to surround�ng plants.  
To safeguard surround�ng plants from damage by spray dr�ft, suspend 
appl�cat�ons dur�ng w�ndy cond�t�ons.  A spray sh�eld that attaches to the 
end of the wand can further m�n�m�ze dr�ft.  Add�ng a dr�ft retardant to the 
spray m�xture can el�m�nate dr�ft although effect�veness may be d�m�n�shed.  
 
 Plants up to 6 feet tall can be treated w�th th�s equ�pment, wh�le the 
add�t�on of a commerc�ally ava�lable wand extens�on can sl�ghtly �ncrease 
he�ght capab�l�t�es.  To treat plants up to about 18 feet tall, use h�gher spray 
pressures w�th a stra�ght-stream or narrow flat fan t�p.  

 D�rected fol�ar sprays are also appl�ed us�ng wands on hoses attached to  
spray�ng systems mounted on all-terra�n veh�cles, trucks, or tractors.  Also, 
a spray gun w�th a narrow flat fan t�p can replace a wand for some appl�ca-
t�ons.  Another useful alternat�ve for treat�ng d�fferent s�zed woody plants �s 
a spray gun w�th a sw�vel that holds two t�ps—narrow and w�de-angled—
that can be qu�ckly changed dur�ng appl�cat�on.

Stem Injection

 Stem �nject�on (�nclud�ng 
hack-and-squ�rt) �nvolves 
herb�c�de concentrate or 
herb�c�de-water m�xtures 
appl�ed �nto downward 
�nc�s�on cuts spaced around 
woody stems made by an 
ax, hatchet, machete, brush 
ax, or tree �njector.  Tree 
�nject�on, �nclud�ng the hack- 

A spray shield fashioned from a used gallon milk jug 
(bottom removed and cap bored.)

Higher spray heights achieved  
with narrow-angle nozzle, wand 
extension, and higher pressure.

Spray gun with swivel that holds two tips—narrow and 
wide angle.

Stem injection using a hatchet and spray bottle for hack-and-squirt (A) and a tree 
injector (B).

bAA b
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and-squ�rt techn�que, �s a select�ve method of controll�ng larger trees and  
shrubs (more than 2 �nches �n d�ameter) w�th m�n�mum damage to surround-
�ng plants.  It requ�res cupl�ke downward �nc�s�ons spaced around the stem 
w�th a measured amount of herb�c�de appl�ed �nto each of the �nc�s�ons.  
Spec�al tree �njectors are ava�lable to perform th�s operat�on, or a narrow-b�t 
ax, hatchet, or machete along w�th a spray bottle can be used �n sequence 
to perform the hack-and-squ�rt method.  Completely fr�ll�ng the stem w�th 
edge-to-edge cuts or �nject�ons �s requ�red for very large stems or d�fficult-to-
control spec�es.  The herb�c�de should rema�n �n the �nject�on cut to avo�d 
wast�ng herb�c�de on the bark and to prevent damage of surround�ng plants.  
All �njected herb�c�des can be transferred to untreated plants by root grafts 
and uptake of root exudates.  Herb�c�des w�th so�l act�v�ty can damage 
nearby plants when washed from �nc�s�ons �nto the so�l by unexpected 
ra�nfall soon after appl�cat�on.  Avo�d �nject�on treatments �f ra�nfall �s 
pred�cted w�th�n 48 hours.

 Tree �nject�on treatments are most effect�ve when appl�ed �n late w�nter 
and throughout the summer.  Heavy spr�ng sap flow �n spr�ng can wash 
herb�c�de from �nc�s�on cuts, mak�ng th�s an �neffect�ve per�od.

Cut-treat

 Cut-treat �nvolves herb�c�de concentrates or herb�c�de-water m�xtures 
appl�ed to the outer c�rcumference of freshly cut stumps or the ent�re top 
surface of cut stems, appl�ed w�th a backpack sprayer, spray bottle, w�ck, or 
pa�nt brush.  Freshly cut stems and stumps of woody stems, �nclud�ng  
canes and bamboo, can be treated w�th herb�c�de m�xtures to prevent 
resprout�ng and to k�ll roots.  Cutt�ng �s usually by cha�nsaw or brush saw, 
but can be accompl�shed by handsaws or cutt�ng blades.  To m�n�m�ze 
deact�vat�on of the herb�c�de, remove sawdust from stumps before treat-
ment.  Treat stems and stumps as qu�ckly as poss�ble after cutt�ng w�th a  

backpack sprayer or ut�l�ty spray bottle for spray appl�cat�ons or a w�ck 
appl�cator, lab wash bottle, or pa�ntbrush for small stems.  Add a non-�on�c 
surfactant to the m�x to a�d �n penetrat�on, �f perm�tted by the label.

 For stumps over 3 �nches �n d�ameter, completely wet the outer edge w�th  
the herb�c�de or herb�c�de m�xture.  Completely wet the tops of smaller 
stumps and all cut stems �n a clump.  Apply a basal spray m�xture of 
herb�c�de, o�l, and penetrant to stumps that have rema�ned untreated for over 
2 hours or use Pathfinder II and wet stump s�des too.

 The most effect�ve t�me for the stump spray method �s late w�nter and 
summer.  Although w�nter treatments are sl�ghtly less effect�ve than grow�ng 
season appl�cat�ons, the absence of fol�age on cut stems and branches 
produces some offsett�ng ga�ns �n appl�cat�on effic�ency.

basal Sprays

 Basal sprays are herb�c�de-o�l-penetrant m�xtures sprayed or daubed onto 
the lower port�on of woody stems, usually appl�ed w�th a backpack sprayer 
or w�ck appl�cator.  Full basal treatments requ�re that the lower 12 to 20 
�nches of target woody stems be completely wetted on all s�des w�th an o�l- 
based spray m�xture.  Appl�cat�on �s to smooth juven�le bark.  Full basal 
sprays are usually effect�ve �n controll�ng woody stems less than about 6 
�nches �n d�ameter or larger d�ameters of 
suscept�ble spec�es, before bark becomes 
th�ck, corky, and furrowed.  The appropr�ate 
equ�pment for th�s treatment �s a backpack 
sprayer w�th a wand or spray gun fitted w�th 
a narrow-angle flat fan, cone, or adjustable 
t�p.  A w�ck appl�cator can also be used.  
Herb�c�des that are soluble �n o�l (ma�nly 
Garlon 4) are m�xed w�th a commerc�ally 
ava�lable basal o�l, vegetable o�l, crop o�l, 
d�esel fuel, or kerosene often add�ng a 
spec�al penetrant.  Some herb�c�des, such 
as Pathfinder II and V�ne-X, are sold ready-
to-use w�th these �ngred�ents.  

 A mod�fied method, streaml�ne basal 
sprays, �s effect�ve for many woody spec�es 
up to 2 �nches �n d�ameter, as well as trees 
and shrubs up to 6 �nches �n d�ameter �f the  
spec�es �s suscept�ble.  Equ�pment for th�s Cut-treat the circumference of large stems (A) and the entire top of small stems (B).

A b Basal sprays applied by spray gun 
and straight-stream nozzle to low 
stem.

A b
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treatment �s a backpack sprayer w�th a 
spray gun and a low-flow stra�ght-stream or 
narrow-angle spray t�p.  To prevent waste, 
ma�nta�n pressure below 30 pounds per 
square �nch w�th a pressure regulator.  At 
th�s pressure, an effect�ve reach of 9 feet �s  
poss�ble wh�le bark splash �s m�n�m�zed.  
For treat�ng stems less than 2 �nches �n 
d�ameter, apply the stream of spray up-and-
down s�ngle stems for about 6 to 8 �nches, 
or apply across mult�ple stems creat�ng 2- 
to 3-�nch-w�de bands.  Th�s same mult�ple-
band treatment can be effect�ve on larger 
stems.  D�rect the spray stream to smooth 

juven�le bark at a po�nt about 4 to 18 �nches from the ground.  Stems that 
are th�ck barked or near 3 �nches �n d�ameter requ�re treatment on all s�des.  

 Appl�cat�ons are usually �n late w�nter and early spr�ng, when leaves do 
not h�nder spray�ng the stem.  Summer appl�cat�ons are effect�ve but more 
d�fficult.  Avo�d ester herb�c�de formulat�ons on hot days to prevent vapor 
dr�ft �njury to nontarget plants.

Soil Spots

 So�l spots are Velpar L herb�c�de appl�ed as metered amounts to the so�l 
surface around target woody stems or �n a gr�d pattern for treat�ng many 
stems �n an area; they are usually appl�ed w�th a spot gun or w�th a back-
pack sprayer equ�pped w�th a stra�ght-stream nozzle.  Spots of so�l-act�ve 
herb�c�de (ma�nly Velpar L) are appl�ed to the so�l surface �n gr�d patterns or  
around target woody stems.  Th�s method requ�res exact amounts and 

prescr�bed spac�ngs that are 
spec�fied on the herb�c�de 
label or label supplements.  
It �s only effect�ve on spec�fic 
nonnat�ve plant spec�es and 
usually only when appl�ed �n  
spr�ng and early summer.  
Equ�pment �s a spec�al spot 
gun, ut�l�ty spray bottle, or a  
backpack sprayer w�th a 
spray gun equ�pped w�th a 
stra�ght-stream spray t�p.

Selecting an Effective Herbicide 

 Only herb�c�des reg�stered by the U.S. Env�ronmental Protect�on Agency 
for forestry use and noncroplands �n the Southern States w�ll be d�scussed 
here, although herb�c�des for other “land use areas,” such as r�ght-of-ways, 
pastures, and rangelands, may be just as effect�ve or may conta�n the same 
act�ve �ngred�ent.  The herb�c�des that w�ll be �dent�fied by trade name (and 
common act�ve-�ngred�ent name) are:

Foliar active (mostly) herbicides Foliar and soil-active herbicides

Glyphosate herb�c�des (glyphosate) Arsenal AC (�mazapyr)
 such as: Accord Concentrate, Escort XP (metsulfuron)
 Gly-Flo Herb�c�de, and etc. Pathway (2,4-D + p�cloram)
Garlon 3A (tr�clopyr) Plateau (�mazap�c)
Garlon 4 (tr�clopyr) Tordon 101 (2,4-D + p�cloram)
Kren�te S (fosam�ne) Tordon K (p�cloram)
Pathfinder II (tr�clopyr) Transl�ne (clopyral�d)
M�lestone VM (am�nopyral�d) Vanqu�sh (d�camba)

Velpar L (hexaz�none)

 Because nonnat�ve �nvas�ve plants are usually d�fficult to control, select-
�ng the most effect�ve herb�c�de(s) �s �mportant.  Often herb�c�des that have 
both so�l and fol�ar act�v�ty are most effect�ve w�th the least number of  
appl�cat�ons.  However, apply�ng herb�c�des w�th so�l act�v�ty can damage 
des�rable plants when the�r roots are present w�th�n the treatment zone or 
when herb�c�des move downh�ll to untreated areas follow�ng heavy ra�nfall.   
Garlon herb�c�des are ma�nly fol�ar act�ve, but they have some so�l act�v�ty  
at h�gh rates or when m�xed w�th o�ls.  Garlon 4 and Vanqu�sh can volat�l�ze 
at h�gh temperatures and the�r res�dues can move by a�r currents to affect 
surround�ng plants; therefore, avo�d appl�cat�on on days when temperatures 
exceed 80° F.  If poss�ble, also avo�d appl�cat�ons when ra�nfall �s ant�c�pated 
w�th�n 8 hours, unless so�l act�vat�on �s needed, and dur�ng per�ods of severe 
drought as effect�veness can be reduced dur�ng these t�mes.  

 When poss�ble, use select�ve herb�c�des that target spec�fic nonnat�ve 
spec�es, such as Transl�ne that controls ma�nly legumes and compos�tes, 
and m�n�m�ze damage to surround�ng des�rable plants even though they 
rece�ve herb�c�de contact.  M�n�m�z�ng damage to des�rable cohorts can also 
be ach�eved by mak�ng appl�cat�ons when the cohorts are dormant.  For  
example, apply basal sprays to the bark of �nvas�ves �n late w�nter before 
most other plants emerge, or fol�ar spray evergreen or sem�evergreen 
�nvas�ves after surround�ng plants have entered dormancy.  Remember that  
des�rable woody plants can be damaged through transfer of herb�c�des by 

Soil spots applied as metered herbicide amounts to the 
soil surface.

Basal spray mixture applied by a 
wick applicator to safeguard nearby 
plants.
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root exudates follow�ng stem �nject�on and cut-treat treatments or when so�l- 
act�ve herb�c�des wash off treated stems.  Damage to surround�ng nat�ve 
plants can be m�n�m�zed w�th care and forethought dur�ng plann�ng and  
appl�cat�on.

 Read and thoroughly understand the herb�c�de label and �ts proh�b�t�ons 
before and dur�ng use.  Many herb�c�des requ�re the add�t�on of a non-�on�c 
surfactant to the spray tank.  Always use clean water �n a herb�c�de m�xture  
and m�x spray solut�ons thoroughly before apply�ng.  Do not m�x �n the 
sprayer but �n a bucket w�th a st�rr�ng st�ck—st�rr�ng for several m�nutes or 
more—before transferr�ng to the sprayer.  Water that �s h�ghly bas�c (pH 
greater than 6) and conta�ns h�gh amounts of calc�um and magnes�um 
�nterferes w�th glyphosate herb�c�de effect�veness, requ�r�ng the add�t�on of 
ammon�um sulfate or appropr�ate add�t�ves.  When chang�ng from a water-
based m�x to an o�l-based m�x �n a backpack sprayer, thoroughly evacuate 
the water from the pump and run a small amount of o�l through the pump�ng 
system before fill�ng w�th the o�l-based m�x, otherw�se, a wh�te sludge w�ll 
clog the sprayer.  And, always wear personal protect�ve equ�pment pre-
scr�bed on the label and �n supplementary mater�als.

Other treatments for an Integrated Approach

 Overgraz�ng �s a way to reduce the v�gor of palatable �nvas�ve plants l�ke 
kudzu, but th�s rarely y�elds erad�cat�on and may spread seeds (as w�th 
trop�cal soda apple).  Mechan�cal treatments and prescr�bed burn�ng can 
ass�st erad�cat�on measures, but are l�m�ted �n effect�veness.  Prescr�bed 
burn�ng cannot control rootcrowns or rh�zomes of perenn�al plants and 
usually only deadens small aboveground shoots, prov�d�ng only temporary 
aboveground control.  In a s�m�lar way, cutt�ng woody plants (by cha�nsaw  
and brush saw fell�ng or brush mow�ng) and mow�ng v�nes and herbs  
w�thout k�ll�ng roots remove 
only aboveground plant 
parts.  Mechan�cal root  
rak�ng and d�sk�ng can  
actually �ntens�fy and 
spread �nfestat�ons of  
�nvas�ve plants w�th run-
ners by chopp�ng them �nto  
resprout�ng segments and 
transport�ng them on the 
equ�pment.  F�replows can  
also spread �nvas�ve plant  
rh�zomes and roots.   

However, root rak�ng, p�l�ng, brush mow�ng, 
or burn�ng may be the only way to start  
controll�ng dense �nfestat�ons of mult�ple 
woody �nvas�ve plants.  Small �nfestat�ons 
may respond to hand pull�ng, grubb�ng w�th 
a stout hoe, or shrub pull�ng w�th newly  
�ntroduced dev�ces.  Hand pull�ng or grub-
b�ng may be the qu�ckest and eas�est way 
to halt �nvaders when first spotted and stop 
them from ga�n�ng a foothold.  Str�ng  
tr�mmers can reduce �nfestat�on dens�t�es 
and �njure th�ck waxy leaves to �mprove  
herb�c�de uptake and effect�veness.

 Although �neffect�ve by themselves to ach�eve erad�cat�on, both mechan�-
cal and burn�ng treatments can g�ve added k�ll of herb�c�de-weakened plants 
and have a place �n an �ntegrated pest management program.  The  
stumps and stems of  
nonnat�ve trees, shrubs, 
and bamboos can be 
treated w�th herb�c�des  
�mmed�ately after cutt�ng to  
k�ll roots.  Resprouts of 
trees, shrubs, and v�nes 
that are topk�lled by  
burn�ng or brush mow�ng 
can be more eas�ly treated 
w�th fol�ar sprays, often the 
most cost-effect�ve way to 
use herb�c�des.  Herb�c�de 
appl�cat�ons should be 
delayed after burn�ng,  
d�sk�ng, or mow�ng to  
perm�t adequate  
resprout�ng of target plants 
and, thereby max�m�z�ng  
herb�c�de uptake and  
effect�veness.  Prescr�bed 
burn�ng can also destroy 
�nvas�ve plant seeds (and 
bulb�ls of a�r yams) and 
often st�mulate germ�nat�on  
for effic�ent herb�c�de  Wildland disk.Overgrazing for kudzu control.

Hand pulling privet.

Prescribed burn.
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control treatments.  Burn�ng can prepare the s�te for effect�ve herb�c�de  
appl�cat�ons by clear�ng debr�s and reveal�ng appl�cat�on hazards, such as 
old wells and p�ts.  D�sk�ng and root rak�ng, �f appl�ed correctly, can d�slodge 
herb�c�de-damaged woody roots and large runners, leav�ng them to dry and  
rot.  W�th mechan�cal and burn�ng treatments, take precaut�ons, such as 
burn�ng �n late w�nter or spr�ng leaf-out, to m�n�m�ze the per�od of bare so�l.  
The most effect�ve t�me for controll�ng woody �nvas�ve plants and the�r  
germ�nants w�th fire �s after plants have �n�t�ated growth �n spr�ng.  

 An erad�cat�on program for �nfestat�ons of �nvas�ve plants usually requ�res 
several years of treatment and many more years of surve�llance to check 
for rh�zome sprouts, root sprouts, seed germ�nat�on, or new �nvas�ons.   
Follow�ng these steps �n a planned manner and w�th pers�stence �s the only 
successful strategy to safeguard land access, product�v�ty, nat�ve plants, 
and su�table hab�tats for w�ldl�fe.

the rehabilitation Phase

 Rehab�l�tat�on �s the most �mportant final  
phase of an �ntegrated �nvas�ve plant 
erad�cat�on and reclamat�on program.  The 
rehab�l�tat�on phase requ�res establ�shment 
and/or release of fast-grow�ng nat�ve plants 
that can outcompete and outlast any surv�v-
�ng nonnat�ve plants wh�le stab�l�z�ng and 
protect�ng the so�l.  If the so�l seed bank 
rema�ns �ntact, nat�ve plant commun�t�es  
may naturally re�n�t�ate success�on after 
erad�cat�on of nonnat�ve plants.  L�ght- 
seeded nat�ve spec�es are usually present �n 
the seed bank wh�le heav�er seeded plants 
w�ll gradually be depos�ted on a s�te by b�rds 
and other an�mals.  In recent years, nat�ve 
plant seed and seedl�ngs have become  
�ncreas�ngly ava�lable for rehab�l�tat�on  
sow�ng and plant�ng, but a l�m�ted number of  Containerized native plants for rehabilitation plantings.

spec�es and absence of well-developed establ�shment procedures often 
h�nder use.  Tree nurser�es operated by State forestry agenc�es are a good 
source of many spec�es of nat�ve trees and shrubs.  Often �t �s necessary to 
establ�sh fast-grow�ng tree spec�es dur�ng the later control phase to h�nder 
reestabl�shment of shade �ntolerant nonnat�ve �nvas�ve plants.  Reestabl�sh-
�ng nat�ve grasses and forbs �s equally �mportant.  These spec�es are  
ava�lable from commerc�al nurser�es spec�al�z�ng �n nat�ve plants, ut�l�z�ng 
local sources when poss�ble.  Nat�ve plant seeds w�ll requ�re proper treat-
ments to assure t�mely germ�nat�on.  Seedl�ng nat�ve plants can be also 
collected and transplanted from su�table field s�tes.  The�r establ�shment w�ll  
be more challeng�ng than the commonly ava�lable nonnat�ve plants so often 
used for so�l stab�l�zat�on and w�ldl�fe food plots.  Constant surve�llance, 
ma�nta�n�ng forest v�gor w�th m�n�mal d�sturbance, treatment of new un-
wanted arr�vals, and finally rehab�l�tat�on follow�ng erad�cat�on are cr�t�cal to 
prevent�ng and controll�ng �nvas�ons on a spec�fic s�te.

Sowing native plant seed.
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 The follow�ng are herb�c�de prescr�pt�on summar�es for prevalent �nvas�ve 
plants, deta�l�ng ma�nly select�ve appl�cat�on treatments.  These prescr�p-
t�ons have been assembled from publ�shed research results, unpubl�shed 
tr�als, State reports, weed counc�l manuals, magaz�nes, and Web s�tes.  In 
general, very few spec�es-spec�fic exper�ments have been reported that 
compare a full array of treatments for nonnat�ve �nvas�ve plant spec�es.  But 
unt�l further spec�fic understand�ng �s ga�ned, we must proceed w�th current 
knowledge and technology to combat th�s �nvas�on.  Herb�c�des are men-
t�oned �n order by effect�veness when comparat�ve �nformat�on �s ava�lable 
or alphabet�cally when such �nformat�on �s lack�ng.  Remember to follow the 
label-spec�fied max�mum herb�c�de amounts that are perm�ss�ble for an acre 
of land when us�ng select�ve appl�cat�on treatments.

Nonnative trees
 Nonnat�ve tree spec�es h�nder reforestat�on and management of r�ght-of- 
ways and natural areas as well as dramat�cally alter�ng hab�tats.  Some 
occur as scattered trees wh�le others form dense stands.  Most spread by 
prol�fic seed product�on and abundant root sprouts.  They can be el�m�nated 
w�th herb�c�des by stem �nject�on, cut-treat, and so�l spots, w�th basal and 
fol�ar sprays for seedl�ngs and sapl�ngs.  Follow�ng stem control, total  
el�m�nat�on requ�res surve�llance and treatment of root sprouts and plant 
germ�nants that or�g�nate from the so�l seed bank.

tree-of-Heaven, Ailanthus 

Tree-of-heaven or a�lanthus (Ailanthus altissima) �s a  
dec�duous tree to 80 feet (25 m) tall w�th long p�nnately 
compound leaves, gray sl�ghtly fissured bark, and large 
term�nal clusters of green�sh flowers �n early summer.   
Flowers and other parts of the plant have a strong odor.   

V�able seed are produced by 2- to 3-year-old plants.  Immature appear�ng 
seeds are capable of germ�nat�on.  Root sprouts may appear after the ma�n 
stem �s deadened, and root segments left �n so�l after pull�ng treatments w�ll 
sprout.   Tree-of-heaven sprouts have been found to have 10 to 14 feet (3 to  
4 m) of first year he�ght growth, wh�le seedl�ngs can grow 3 to 6 feet (1 to  
2 m) �n the first year.   Th�s v�gorous growth can cont�nue for 4 or more 
years.

Recommended control procedures:

Large trees.  Make stem �nject�ons and then apply Garlon 3A, Pathway*, 
Pathfinder II, or Arsenal AC* �n d�lut�ons and cut spac�ngs spec�fied on the 
herb�c�de label (m�dsummer best, late w�nter somewhat less effect�ve).  For 
felled trees, apply these herb�c�des to stem and stump tops �mmed�ately 
after cutt�ng.  

Saplings.  Apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable 
o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.

Seedlings and saplings.  Thoroughly wet all leaves w�th one of the follow-
�ng herb�c�des �n water w�th a surfactant (July to October): Arsenal AC* as a  
1-percent solut�on (4 ounces per 3-gallon m�x), Kren�te S as a 15-percent 
solut�on (3 p�nts per 3-gallon m�x), Garlon 4 as a 2-percent solut�on  
(8 ounces per 3-gallon m�x), or Escort XP* at 1 ounce per acre.

Silktree, Mimosa 

S�lktree or m�mosa (Albizia julibrissin) �s a small legume 
tree to 10 to 50 feet (3 to 15 m) tall that reproduces by 
abundant seeds and root sprouts.  It has feathery dec�du-
ous leaves, smooth l�ght-brown bark, and showy p�nk 
blossoms that y�eld dangl�ng flat pods.  Seedpods float and 
seed rema�n v�able for many years.

Recommended control procedures:

Large trees.  Make stem �nject�ons us�ng Arsenal AC* or Garlon 3A �n  
d�lut�ons as spec�fied on the herb�c�de label (anyt�me except March and 
Apr�l).  For felled trees, apply these herb�c�des to stem and stump tops  
�mmed�ately after cutt�ng.  

Saplings.  Apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable 
o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.  

resprouts and seedlings.  Thoroughly wet all leaves w�th one of the  
follow�ng herb�c�des �n water w�th a surfactant: 

n	 July to October—Garlon 3A, Garlon 4, or glyphosate herb�c�de as a  
2-percent solut�on (8 ounces per 3-gallon m�x) 

n	 July to September—Transl�ne†  as a 0.2- to 0.4-percent solut�on (1 to  
2 ounces per 3-gallon m�x) 

* Nontarget plants may be k�lled or �njured by root uptake.
† Transl�ne controls a narrow spectrum of plant spec�es.

Prescriptions for Specific Nonnative Invasive Plants



76

Princesstree, Paulownia 

Pr�ncesstree or paulown�a (Paulownia tomentosa) �s a 
dec�duous tree to 60 feet (18 m) tall w�th large heart- 
shaped leaves that are fuzzy ha�ry on both s�des and 
pecan-l�ke nuts �n clusters (conta�n�ng many t�ny w�nged 
seeds) follow�ng showy pale-v�olet flowers �n early spr�ng.  
Stump sprouts and root sprouts may eventually emerge 
after ma�n stems are deadened.

Recommended control procedures:

Large trees.  Make stem �nject�ons us�ng Arsenal AC* or a glyphosate  
herb�c�de �n d�lut�ons and cut spac�ngs spec�fied on the herb�c�de label  
(anyt�me except March and Apr�l).  For felled trees, apply these herb�c�des  
to stem and stump tops �mmed�ately after cutt�ng.  

Saplings.  Apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable 
o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.  

resprouts and seedlings.  Thoroughly wet all leaves w�th one of the  
follow�ng herb�c�des �n water w�th a surfactant (July to October): Arsenal AC* 
as a 1-percent solut�on (4 ounces per 3-galllon m�x); a glyphosate  
herb�c�de, Garlon 3A, or Garlon 4 as a 2-percent solut�on (8 ounces per  
3-gallon m�x).

Chinaberrytree 

Ch�naberrytree (Melia azedarach) �s a dec�duous tree  
grow�ng to about 50 feet (15 m) tall.  It has lacy, many-
d�v�ded leaves that are dark green and blue flowers �n 
spr�ng that y�eld round yellow fru�t that pers�st dur�ng w�nter.  
Stump sprouts and root sprouts may eventually emerge 
after ma�n stems are deadened.

Recommended control procedures:

trees.  Make stem �nject�ons us�ng Arsenal AC* , Pathway*, Pathfinder II, or  
Garlon 3A �n d�lut�ons and cut spac�ngs spec�fied on the herb�c�de label 
(anyt�me except March and Apr�l).  For felled trees, apply these herb�c�des 
to stem and stump tops �mmed�ately after cutt�ng.  

Saplings.  Apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable 
o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.  

Sprouts and seedlings.  Thoroughly wet all leaves w�th one of the follow�ng  
herb�c�des �n water w�th a surfactant (July to October): Garlon 3A or Garlon 4  
as a 2-percent solut�on (8 ounces per 3-gallon m�x); Arsenal AC* as a 1-per-
cent solut�on (4 ounces per 3-gallon m�x).

tallowtree, Popcorntree 

Tallowtree or popcorntree (Triadica sebifera, formerly  
Sapium sebiferum) �s a dec�duous tree grow�ng to 60 feet 
(18 m) tall that has heart-shaped leaves turn�ng scarlet �n 
fall, long droop�ng flowers �n spr�ng, and bundles of wh�te 
waxy “popcorn-l�ke” seeds �n fall and w�nter.  Three-year-old 
plants can produce v�able seed and small seedl�ngs can be 
eas�ly hand pulled.  Burn�ng results �n abundant seedl�ngs.

Recommended control procedures: 

Large trees.  Make stem �nject�ons us�ng Arsenal AC*, Garlon 3A, or 
 Pathfinder II �n d�lut�ons and cut spac�ngs spec�fied on the herb�c�de label 
(anyt�me except March and Apr�l).  For felled trees, apply the herb�c�des to 
stem and stump tops �mmed�ately after cutt�ng (at least a 10-percent  
solut�on for Garlon 3A).  Ortho Brush-B-Gone (tr�clopyr) and Enforcer Brush 
K�ller (tr�clopyr) are effect�ve for treat�ng cut stumps and read�ly ava�lable to 
homeowners �n reta�l garden stores.  For treatment of extens�ve �nfestat�ons 
�n forest s�tuat�ons, apply Velpar L* to the so�l surface w�th�n 3 feet of the 
stem (one squ�rt of spot gun per 1-�nch stem d�ameter) or �n a gr�d pattern  
at spac�ngs spec�fied on the herb�c�de label.  

Saplings.  Apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable 
o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.

Seedlings and saplings.  Thoroughly wet all leaves w�th one of the follow-
�ng herb�c�des �n water w�th a surfactant (July to October): Arsenal AC* as a  
1-percent solut�on (4 ounces per 3-gallon m�x), Kren�te S as a 20-percent 
solut�on (2 quarts per 3-gallon m�x), or Garlon 4 as a 2-percent solut�on  
(8 ounces per 3-gallon m�x).

russian Olive 

Russ�an ol�ve (Elaeagnus angustifolia) �s a small thorny  
tree to 35 feet (10 m) tall that has m�croscop�c s�lvery 
scales cover�ng leaves, tw�gs, and fru�ts.  Leaves are long 
and narrow w�th ent�re marg�ns.  Bark �s fissured and  
redd�sh brown.  Ol�ve-l�ke fru�t are yellow and appear �n late 
summer to fall.* Nontarget plants may be k�lled or �njured by root uptake.
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Recommended control procedures:

trees.  Make stem �nject�ons us�ng Arsenal AC* or Garlon 3A �n d�lut�ons 
and cut spac�ngs spec�fied on the herb�c�de label (anyt�me except March 
and Apr�l).  For felled trees, apply the herb�c�des to stem and stump tops 
�mmed�ately after cutt�ng.  

Saplings.  Apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable 
o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.  

Seedlings and saplings.  Thoroughly wet all leaves w�th one of the follow-
�ng herb�c�des �n water w�th a surfactant (July to October): Arsenal AC* as a  
1-percent solut�on �n water (4 ounces per 3-gallon m�x); a glyphosate herb�-
c�de, Garlon 3A, or Garlon 4 as a 2-percent solut�on �n water (8 ounces per 
3-gallon m�x) for d�rected spray treatments that have l�m�ted or no so�l act�v�ty.

Nonnative Shrubs
 Nonnat�ve shrubs often occur w�th nonnat�ve tree spec�es and present 
s�m�lar problems.  Herb�c�de control opt�ons are s�m�lar to trees, w�th the 
except�on that fol�ar sprays can be used more often and are more effect�ve.  
All are shade tolerant w�th b�rd-d�spersed seeds result�ng �n scattered  
plants under ex�st�ng forest canop�es (except nonnat�ve roses), wh�ch  
requ�res add�t�onal surve�llance w�th�n the �nter�or of forest stands.  

Silverthorn, thorny Olive 

S�lverthorn or thorny ol�ve (Elaeagnus pungens) �s an  
evergreen, densely bushy shrub 3 to 25 feet (1 to 8 m) �n  
he�ght.  It has long l�mber project�ng shoots, scattered 
thorny, dense alternate leaves s�lver scaly �n spr�ng on both 
top and bottom becom�ng dark green above and s�lvery 
beneath by m�dsummer.  Oblong fru�t red and brown scaly 
appear �n spr�ng.

Recommended control procedures:

n	 Thoroughly wet all leaves w�th Arsenal AC* or Vanqu�sh* as a 1-percent 
solut�on �n water (4 ounces per 3-gallon m�x) w�th a surfactant; Garlon 3A 
and Garlon 4 as a 2-percent solut�on (8 ounces per 3-gallon m�x).

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu- 
t�on �n commerc�ally ava�lable basal o�l, d�esel fuel, or kerosene (2.5 quarts 

per 3-gallon m�x) w�th a penetrant (check w�th herb�c�de d�str�butor) to young  
bark as a basal spray (January to February or May to October).  Or, cut 
large stems and �mmed�ately treat the stumps w�th one of the follow�ng 
herb�c�des �n water w�th a surfactant: Arsenal AC* as a 10-percent solut�on 
(1 quart per 3-gallon m�x) or a glyphosate herb�c�de as a 20-percent solu- 
t�on (2.5 quarts per 3-gallon m�x).

Autumn Olive 

Autumn ol�ve (Elaeagnus umbellata) �s a tard�ly dec�duous 
bushy leafy shrub, 3 to 20 feet (1 to 6 m) �n he�ght, w�th 
scattered thorny branches.  It has alternate leaves green 
above and s�lvery scaly beneath, w�th many red berr�es �n 
fall hav�ng s�lvery scales.

Recommended control procedures: 

n	 Thoroughly wet all leaves w�th Arsenal AC* or Vanqu�sh* as a 1-percent 
solut�on �n water (4 ounces per 3-gallon m�x) w�th a surfactant (Apr�l to 
October).

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu-
t�on �n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene 
(2.5 quarts per 3-gallon m�x) or apply und�luted Pathfinder II to young bark 
as a basal spray (January to February or May to October).  Or, cut large 
stems and �mmed�ately treat the stumps w�th one of the follow�ng herb�c�des 
�n water w�th a surfactant: Arsenal AC* as a 10-percent solut�on (1 quart per 
3-gallon m�x) or a glyphosate herb�c�de as a 20-percent solut�on (2.5 quarts 
per 3-gallon m�x).

Winged burning bush 

W�nged burn�ng bush (Euonymus alata) �s a dec�duous,  
w�ng-stemmed, bushy shrub to 12 feet (4 m) �n he�ght, 
mult�ple stemmed and much branched, canopy broad and 
leafy.  It has small and obovate oppos�te leaves, green 
turn�ng br�ght scarlet to purpl�sh red �n fall, along stems w�th 

four corky w�ngs.  Many orange fru�t appear as stemmed pa�rs �n leaf ax�ls 
and turn�ng purple �n fall.

Recommended control procedures: 

n	 Thoroughly wet all leaves w�th Arsenal AC* or Vanqu�sh* as a 1-percent 
solut�on �n water (4 ounces per 3-gallon m�x) w�th a surfactant (Apr�l to  
October).

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu-
t�on �n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene * Nontarget plants may be k�lled or �njured by root uptake.
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Recommended control procedures:

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water  
w�th a surfactant (August through March): Arsenal AC* as a 1-percent 
solut�on (4 ounces per 3-gallon m�x); Garlon 4 as a 3-percent solut�on (12 
ounces per 3-gallon m�x); or a glyphosate herb�c�de as a 3-percent solut�on 
(12 ounces per 3-gallon m�x).  

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu-
t�on �n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene 
(2.5 quarts per 3-gallon m�x) or apply und�luted Pathfinder II to young bark 
as a basal spray  (January to February or May to October).  Or, cut large 
stems and �mmed�ately treat the stumps w�th Arsenal AC* or Velpar L* as 
a 10-percent solut�on �n water (1 quart per 3-gallon m�x) w�th a surfactant.  
When safety to surround�ng vegetat�on �s des�red, �mmed�ately treat stumps 
and cut stems w�th a glyphosate herb�c�de or Garlon 3A as a 20-percent 
solut�on �n water (2.5 quarts per 3-gallon m�x) w�th a surfactant.

bush Honeysuckles

Amur honeysuckle (Lonicera maackii), Morrow’s honey-
suckle (L. morrowii), Tatar�an honeysuckle (L. tatarica), and  
sweet-breath-of-spr�ng (L. fragrantissima) are all tard�ly 
dec�duous, upr�ght, arch�ng-branched shrubs.  Amur �s to 
30 feet (9 m) �n he�ght and sp�ndly �n forests, Morrow’s �s to 
6.5 feet (2 m) �n he�ght, and Tatar�an and sweet-breath-of-
spr�ng are to 10 feet (3 m) �n he�ght.  All are much branched 

and arch�ng �n open�ngs, mult�ple stemmed, w�th dark-green oval-to-oblong  
d�st�nctly oppos�te leaves 0.8 to 2.4 �nches (2 to 6 cm) long.  Fragrant showy  
tubular wh�te-to-p�nk or yellow pa�red flowers appear from May to June.  
Abundant pa�red berr�es are red to orange dur�ng w�nter.  Seeds are long-
l�ved �n the so�l.

Recommended control procedures: 

n	 Thoroughly wet all leaves w�th glyphosate herb�c�de as a 2-percent  
solut�on �n water (8 ounces per 3-gallon m�x) w�th a surfactant (August to 
October).  Or, apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegeta-
ble o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.

n	 For stems too tall for fol�ar sprays, cut large stems and �mmed�ately treat 
the stumps w�th one of the follow�ng herb�c�des �n water w�th a surfactant: 
Arsenal AC* as a 10-percent solut�on (1 quart per 3-gallon m�x) or a  
glyphosate herb�c�de as a 20-percent solut�on (2.5 quarts per 3-gallon m�x).

(2.5 quarts per 3-gallon m�x) or apply und�luted Pathfinder II to young bark 
as a basal spray (January to February or May to October).  Or, cut large 
stems and �mmed�ately treat the stumps w�th one of the follow�ng herb�c�des 
�n water w�th a surfactant: Arsenal AC* as a 10-percent solut�on (1 quart per 
3-gallon m�x) or a glyphosate herb�c�de as a 20-percent solut�on (2.5 quarts 
per 3-gallon m�x).

Chinese Privet, European Privet

Ch�nese pr�vet (Ligustrum sinense) and European pr�vet  
(L. vulgare) are d�fficult to d�st�ngu�sh except at flower�ng, 
both are evergreen to sem�evergreen.  Both are th�cket-
form�ng shrubs to 30 feet (9 m) �n he�ght that are soft 
woody, mult�ple stemmed w�th long leafy branches and 

oppos�te leaves less than 2 �nches long.  Showy clusters of small wh�te 
flowers �n spr�ng y�eld clusters of small ovo�d, dark-purple berr�es dur�ng fall 
and w�nter.

Recommended control procedures: 

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant (August to March): a glyphosate herb�c�de as a 3-percent 
solut�on (12 ounces per 3-gallon m�x) or Arsenal AC* as a 1-percent  
solut�on (4 ounces per 3-gallon m�x).

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu-
t�on �n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene 
(2.5 quarts per 3-gallon m�x) or apply und�luted Pathfinder II to young bark 
as a basal spray.  Or, cut large stems and �mmed�ately treat the stumps 
w�th Arsenal AC* or Velpar L* as a 10-percent solut�on �n water (1 quart 
per 3-gallon m�x) w�th a surfactant.  When safety to surround�ng vegeta-
t�on �s des�red, �mmed�ately treat stumps and cut stems w�th Garlon 3A or a 
glyphosate herb�c�de as a 20-percent solut�on �n water (2.5 quarts per 3-gal-
lon m�x) w�th a surfactant.

Japanese Privet, Glossy Privet 

Japanese pr�vet (Ligustrum japonicum) and glossy pr�vet 
(L. lucidum) are evergreen to 35 feet (10 m) �n he�ght, w�th 
an upward spread�ng canop�es.  They have th�ck leathery 
oppos�te leaves 2 to 4 �nches (5 to 10 cm) long, and  
ha�rless leaves and stems.  Clusters of small showy wh�te 
flowers �n spr�ng y�eld small rounded green to purple fru�t.

* Nontarget plants may be k�lled or �njured by root uptake.
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Sacred bamboo, Nandina 

Sacred bamboo or nand�na (Nandina domestica) �s an ever- 
green erect shrub to 8 feet (2.5 m) �n he�ght, w�th mult�ple 
bushy stems resembl�ng bamboo, glossy p�nnately to  
b�p�nnately compound green or redd�sh leaves.  Early  
summer term�nal clusters of t�ny wh�te-to-p�nk�sh flowers 
y�eld dangl�ng clusters of red berr�es �n fall and w�nter.

Recommended control procedures:

n	 Thoroughly wet all leaves w�th glyphosate herb�c�de as a 1-percent  
solut�on �n water (4 ounces per 3-gallon m�x) w�th a surfactant (August to 
October).  Or, apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegeta-
ble o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon 
m�x) or apply und�luted Pathfinder II to young bark as a basal spray.

n	 For stems too tall for fol�ar sprays, cut large stems and �mmed�ately treat 
the stumps w�th one of the follow�ng herb�c�des �n water w�th a surfactant: 
Arsenal AC* as a 10-percent solut�on (1 quart per 3-gallon m�x) or a  
glyphosate herb�c�de as a 20-percent solut�on (2.5 quarts per 3-gallon m�x).  

n	 Collect and destroy fru�t.  

Nonnative roses

Mult�flora rose (Rosa multiflora), Macartney rose (R.  
bracteata), Cherokee rose (R. laevigata), and other nonna-
t�ve roses are all evergreen except mult�flora and are all 
erect, arch�ng, or tra�l�ng shrubs to 10 feet (3 m) �n he�ght or  
long, clump form�ng.  They have p�nnately compound leaves  
w�th three to n�ne leaflets, frequent recurved or stra�ght 

thorns.  Clustered or s�ngle wh�te-to-p�nk flowers �n early summer y�eld red 
rose h�ps �n fall to w�nter.

Recommended control procedures:

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant: Apr�l to June (at or near the t�me of flower�ng)—Escort* at 
1 ounce per acre �n water (0.2 dry ounces per 3-gallon m�x); August to  
October—Arsenal AC* as a 1-percent solut�on (4 ounces per 3-gallon m�x) 
or Escort* XP at 1 ounce per acre �n water (0.2 dry ounces per 3-gallon m�x); 
May to October—repeated appl�cat�ons of a glyphosate herb�c�de as a  
4-percent solut�on �n water (1 p�nt per 3-gallon m�x), a less effect�ve treat-
ment that has no so�l act�v�ty to damage surround�ng plants.

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu-
t�on �n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene 
(2.5 quarts per 3-gallon m�x) or apply und�luted Pathfinder II to young bark 
as a basal spray (January to February or May to October).  Or, cut large 
stems and �mmed�ately treat the stumps w�th one of the follow�ng herb�c�des 
�n water w�th a surfactant: Arsenal AC* as a 10-percent solut�on (1 quart per 
3-gallon m�x) or a glyphosate herb�c�de as a 20-percent solut�on (2.5 quarts 
per 3-gallon m�x).

Nonnative Vines
 Nonnat�ve v�nes are some of the most troublesome �nvaders because they  
often form the densest �nfestat�ons, mak�ng herb�c�de appl�cat�ons d�fficult.  
Many of these v�nes overtop even mature forests and often form m�xed- 
spec�es �nfestat�ons w�th nonnat�ve trees and shrubs.  Spec�fic herb�c�des 
can be effect�ve on certa�n v�nes wh�le not controll�ng, but actually releas�ng 
any underly�ng nonnat�ve trees and shrubs.  In these s�tuat�ons, select the 
best herb�c�de or herb�c�de m�xture for controll�ng all the nonnat�ve spec�es �n  
a m�xed-spec�es �nfestat�on.  V�ne control �s always d�fficult because fol�ar 
act�ve herb�c�des must move through lengthy v�nes to k�ll large unseen 
woody roots and tubers.  Thus, herb�c�des that have both so�l and fol�ar 
act�v�ty are often the most effect�ve.  Only the lower fol�age w�th�n sprayer 
reach needs to be treated w�th a herb�c�de hav�ng both fol�ar and so�l act�v�ty.   
W�th all herb�c�des, spray fol�age of cl�mb�ng stems as h�gh as poss�ble and 
�f not controlled, then cut v�nes before retreatment.  

Oriental bittersweet 

Or�ental b�ttersweet (Celastrus orbiculatus) �s an attract�ve  
but very �nvas�ve dec�duous, tw�n�ng, and cl�mb�ng woody 
v�ne to 60 feet (20 m) w�th droop�ng branches �n tree 
crowns, form�ng th�cket and arbor �nfestat�ons.  It has alter- 
nate ell�pt�c-to-rounded leaves 1.2 to 5 �nches (3 to 12 cm) 
long.  Its ax�llary dangl�ng clusters of �nconsp�cuous yellow- 
�sh flowers y�eld green spher�cal fru�t that spl�t to reveal 

three-parted showy scarlet fleshy covered seeds, wh�ch rema�n through 
w�nter at most leaf ax�ls.

Recommended control procedures: 

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant (July to October): Garlon 4, Garlon 3A, or a glyphosate 
herb�c�de as a 3-percent solut�on (12 ounces per 3-gallon m�x).  

n	 For stems too tall for fol�ar sprays, apply Garlon 4 as a 20-percent solu-
t�on �n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene 

* Nontarget plants may be k�lled or �njured by root uptake.
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(2.5 quarts per 3-gallon m�x) or apply und�luted Pathfinder II as a basal 
spray to the lower 16 �nches of stems.  Or, cut large stems and �mmed�ately 
treat the cut surfaces w�th one of the follow�ng herb�c�des �n water w�th a 
surfactant: Garlon 4 or a glyphosate herb�c�de as a 25-percent solut�on (32 
ounces per 1-gallon m�x).

Climbing Yams
A�r yam (Dioscorea bulbifera), Ch�nese yam or c�nnamon 
v�ne (D. oppositifolia, formerly D. batatas), and water yam 
(D. alata) are herbaceous, h�gh cl�mb�ng v�nes to 65 feet  
(20 m) that cover shrubs and trees �n �nfestat�ons.  They 
have tw�n�ng and sprawl�ng stems w�th long-pet�oled 
smooth heart-shaped leaves and dangl�ng potato-l�ke  
tubers (bulb�ls) that appear at leaf ax�ls and drop to form 

new plants.  Aer�al tubers spread down slope by grav�ty and by water.  All 
spec�es also have large underground tubers that make control d�fficult.

Recommended control procedures:
n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant (July to October): Garlon 3A or Garlon 4 as a 2-percent 
solut�on (8 ounces per 3-gallon m�x).  Somet�mes the a�r yams take up the 
herb�c�de; otherw�se, they must be collected and destroyed (not composted).  

n	 Cut cl�mb�ng plants just above the so�l surface and �mmed�ately treat the 
freshly cut stem w�th und�luted Garlon 3A (safe to surround�ng plants).  

Winter Creeper, Climbing Euonymus 

W�nter creeper or cl�mb�ng euonymus (Euonymus fortunei) 
�s an evergreen shrub to 3 feet (1 m) �n he�ght and woody 
tra�l�ng v�ne to 40 to 70 feet (12 to 22 m) that forms a dense 
ground cover and cl�mbs by cl�ng�ng aer�al roots along the 
stem.  It has leaves that are oppos�te, th�ck, and dark green 

or green-wh�te var�egated on green stems.  P�nk�sh-to-red capsules spl�t 
open �n fall to expose orange fleshy covered seeds.

Recommended control procedures: 
n	 Thoroughly wet all leaves (unt�l runoff) w�th one of the follow�ng herb�-
c�des �n water w�th a surfactant (July to October for success�ve years):  
Tordon 101* ‡ as a 3-percent solut�on (12 ounces per 3-gallon m�x) or  
Tordon K* ‡ as a 2-percent solut�on (8 ounces per 3-gallon m�x).  

n	 Or, repeatedly apply Garlon 4 or a glyphosate herb�c�de as a 4-percent 
solut�on (1 p�nt per 3-gallon m�x) �n water w�th a surfactant, a less effect�ve 
treatment that has no so�l act�v�ty to damage surround�ng plants.  

n	 Cut all vert�cal cl�mb�ng stems to prevent fru�t�ng and spread by b�rds.

English Ivy 

Engl�sh �vy (Hedera helix) �s an evergreen v�ne cl�mb�ng to  
90 feet (28 m) that forms dense ground cover and cl�mbs by  
aer�al roots.  It has th�ck dark-green leaves w�th wh�t�sh 
ve�ns when juven�le that are heart-shaped w�th three to five  
po�nted lobes, later becom�ng broadly lanceolate, and 
term�nal flower clusters �n summer that y�eld dark-purple 
berr�es �n w�nter and spr�ng.

Recommended control procedures: 
n	 Thoroughly wet all leaves (unt�l runoff) w�th one of the follow�ng herb�- 
c�des �n water w�th a surfactant (July to October for success�ve years):  
Garlon 3A or Garlon 4 as a 3- to 5-percent solut�on (12 to 20 ounces per  
3-gallon m�x) or a glyphosate herb�c�de as a 4-percent solut�on (1 p�nt per  
3-gallon m�x).  Use a str�ng tr�mmer to reduce growth layers and �njure 
leaves for �mproved herb�c�de uptake.  Cut large v�nes and apply these 
herb�c�des to cut surfaces.

n	 Or, apply Garlon 4 as a 20-percent solut�on �n basal o�l, vegetable o�l, 
crop o�l concentrate, d�esel fuel, or kerosene (2.5 quarts per 3-gallon m�x) or 
apply und�luted Pathfinder II as a basal spray to large v�nes be�ng careful to 
avo�d the bark of the host tree.

Japanese Honeysuckle 

Japanese honeysuckle (Lonicera japonica) �s a sem�ever-
green to evergreen woody v�ne, h�gh cl�mb�ng and tra�l�ng to 
80 feet (24 m), branch�ng and often form�ng arbors �n forest 
canop�es and/or ground cover under canop�es.  It has  
oppos�te leaves and long woody rh�zomes that sprout  
frequently and make control d�fficult.

Recommended control procedures:
n	 Apply Escort* XP w�th a surfactant to fol�age June to August—e�ther by 
broadcast spray�ng 2 ounces per acre �n water (0.6 dry ounces per 3-gallon  
m�x) or by spot spray�ng 2 to 4 ounces per acre �n water (0.6 to 1.2 dry 
ounces per 3-gallon m�x).  

n	 Or, treat fol�age w�th one of the follow�ng herb�c�des �n water w�th a  
surfactant (July to October or dur�ng warm days �n early w�nter) keep�ng 

* Nontarget plants may be k�lled or �njured by root uptake.
‡ When us�ng Tordon herb�c�des, ra�nfall must occur w�th�n 6 days after appl�cat�on for  
needed so�l act�vat�on. Tordon herb�c�des are Restr�cted Use Pest�c�des. 
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spray away from des�rable plants: a glyphosate herb�c�de as a 2-percent 
solut�on (8 ounces per 3-gallon m�x) or Garlon 3A or Garlon 4 as a 3- to  
5-percent solut�on (12 to 20 ounces per 3-gallon m�x).  

n	 Or, cut large v�nes just above the so�l surface and �mmed�ately treat the 
freshly cut stem w�th a glyphosate herb�c�de or Garlon 3A as a 20-percent 
solut�on (2.5 quarts per 3-gallon sprayer) �n water w�th a surfactant July to 
October (safe to surround�ng plants).  

n	 Prescr�bed burn�ng �n spr�ng w�ll reduce dense ground mats and sever 
cl�mb�ng v�nes for more effect�ve herb�c�de treatments to resprout�ng v�nes.

Kudzu 

Kudzu (Pueraria montana) �s a dec�duous tw�n�ng, tra�l�ng, 
mat-form�ng, woody legum�nous v�ne 35 to 100 feet (10 to 
30 m) w�th lobed three-leaflet leaves.  Large root crowns 
that �ncrease �n s�ze w�th age are d�fficult to control.  Pre-
scr�bed burn�ng �n spr�ng can clear debr�s, sever cl�mb�ng 
v�nes, and reveal hazards before summer appl�cat�ons.

Recommended control procedures:

n	 Thoroughly wet all leaves (unt�l runoff) w�th one of the follow�ng herb�-
c�des �n water w�th a surfactant: July to October for success�ve years when 
regrowth appears—Tordon 101* ‡ as a 3-percent solut�on (12 ounces per  
3-gallon m�x) or Tordon K* ‡ as a 2-percent solut�on (8 ounces per 3-gallon 
m�x), e�ther by broadcast or spot spray—spray�ng cl�mb�ng v�nes as h�gh as 
poss�ble.  July to September for success�ve years—Escort* XP at 3 to 4 
ounces per acre �n water (0.8 to 1.2 dry ounces per 3-gallon m�x)—or when 
safety to surround�ng vegetat�on �s des�red, Transl�ne† as a 0.5-percent so-
lut�on �n water (2 ounces per 3-gallon m�x); spray cl�mb�ng v�nes as h�gh as 
poss�ble or cut v�nes that are not controlled after herb�c�de treatment.

n	 For part�al control, repeatedly apply Garlon 4 or a glyphosate herb�c�de 
as a 4-percent solut�on �n water (1 p�nt per 3-gallon m�x) w�th a surfactant 
dur�ng the grow�ng season.  Cut large v�nes and �mmed�ately apply these 
herb�c�des to the cut surfaces.  Or, apply Garlon 4 as a 20-percent solut�on 
�n basal o�l, vegetable o�l, crop o�l concentrate, d�esel fuel, or kerosene (2.5 
quarts per 3-gallon m�x) or apply und�luted Pathfinder II as a basal spray 
to large v�nes as a basal spray (January to Apr�l), wh�ch controls v�nes less 
than 2 �nches �n d�ameter.  

Vincas, Periwinkles

Common per�w�nkle (Vinca minor) and b�gleaf per�w�nkle  
(V. major) are evergreen to sem�evergreen (leaves always 
present) somewhat-woody, tra�l�ng or scrambl�ng v�nes to  
3 feet (1 m) long and upr�ght to 1 foot (30 cm) that form 
dense ground cover.  They have oppos�te lanceolate-to-

heart-shaped leaves and five-petaled p�nwheel-shaped v�olet s�ngle flowers.  
V�able seed appear to be produced only rarely.

Recommended control procedures:

n	 Thoroughly wet all leaves (unt�l runoff) w�th one of the follow�ng herb�-
c�des �n water w�th a surfactant (July to October for success�ve years): 
Tordon 101* ‡ as a 3-percent solut�on (12 ounces per 3-gallon m�x), Tordon 
K* ‡ as a 2-percent solut�on (8 ounces per 3-gallon m�x), or Garlon 4 as a  
4-percent solut�on (15 ounces per 3-gallon m�x).  

n	 Or, dur�ng the grow�ng season, repeatedly apply Garlon 4 or a glypho-
sate herb�c�de as a 2-percent solut�on �n water (8 ounces per 3-gallon m�x) 
w�th a surfactant.  In w�nter, herb�c�de treatments should be l�m�ted to warm 
days.

Chinese Wisteria, Japanese Wisteria 

Ch�nese w�ster�a (Wisteria sinensis) and Japanese w�ster�a  
(W. floribunda) are dec�duous h�gh cl�mb�ng, tw�n�ng, or 
tra�l�ng legum�nous woody v�nes to 70 feet (20 m) w�th long 
p�nnately compound leaves and showy spr�ng flowers.   
Ch�nese and Japanese w�ster�as are d�fficult to d�st�ngu�sh 
due to poss�ble hybr�d�zat�on.

Recommended control procedures:

Thoroughly wet all leaves (unt�l runoff) w�th one of the follow�ng herb�c�des 
�n water w�th a surfactant: 

n	 July to October for success�ve years when regrowth appears—Tordon 
101* ‡ as a 3-percent solut�on (12 ounces per 3-gallon m�x), Tordon K* ‡ as 
a 2-percent solut�on (8 ounces per 3-gallon m�x), or Garlon 4 as a 4-percent 
solut�on (15 ounces per 3-gallon m�x) 

n	 July to September for success�ve years when regrowth appears— 
Transl�ne* † as a 0.5-percent solut�on �n water (2 ounces per 3-gallon m�x) 
when safety to surround�ng vegetat�on �s des�red 

n	 September to October w�th repeated appl�cat�ons—a glyphosate herb�-
c�de as a 4-percent solut�on (1 p�nt per 3-gallon m�x) 

* Nontarget plants may be k�lled or �njured by root uptake.
† Transl�ne controls a narrow spectrum of plant spec�es.
‡ When us�ng Tordon herb�c�des, ra�nfall must occur w�th�n 6 days after appl�cat�on for  
needed so�l act�vat�on. Tordon herb�c�des are Restr�cted Use Pest�c�des. 
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Recommended control procedures:

n	 On forest lands, apply a glyphosate herb�c�de as a 0.5-percent solut�on �n 
water (2 quarts per 10 gallons m�x per acre), or Arsenal AC* as a 1-percent 
solut�on (25 ounces per 20 gallons m�x per acre) �n spr�ng.  

n	 On noncroplands, apply 10 to 12 ounces of Plateau or 20 to 24 ounces 
of Journey per 20 gallons m�x per acre (consult the label for add�t�ves) �n 
spr�ng.  M�x�ng Plateau or Journey w�th a glyphosate herb�c�de w�ll �mprove 
control but may damage assoc�ated nat�ve plants.  Vantage (sethoxyd�m), 
Poast (sethoxyd�m), Assure (qu�zalofop), and Select (clethod�m) may be 
useful on pastures, but they are usually more costly than a glyphosate m�x 
w�th Plateau or Journey.  

n	 Early spr�ng burn�ng—�f repeated—�nh�b�ts fescue and encourages nat�ve 
warm-season grasses.

Cogongrass 

Cogongrass (Imperata cylindrica) �s an aggress�ve, colony-
form�ng dense erect perenn�al grass 1 to 5 feet (30 to 150 
cm) �n he�ght.  It has tufts of long leaves, yellow-green 
blades (each w�th an off-center m�dve�n and finely saw-
toothed marg�ns), and s�lver-plumed flowers and seeds �n 

spr�ng, ar�s�ng from sharp-t�pped branch�ng rh�zomes.  Older �nfestat�ons 
w�ll be more d�fficult to control.

Recommended control procedures:

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant (September or October w�th mult�ple appl�cat�ons to  
regrowth): Arsenal AC* as a 1-percent solut�on (4 ounces per 3-gallon m�x), 
a glyphosate herb�c�de as a 4-percent solut�on (1 p�nt per 3-gallon m�x), or 
comb�nat�on of the two herb�c�des.  

n	 Repeat before flower�ng �n spr�ng to suppress seed product�on and aga�n 
�n success�ve years for erad�cat�on.

Nepalese browntop 

Nepalese browntop (Microstegium vimineum) �s a sprawl-
�ng, dense, mat-form�ng annual grass, 0.5 to 3 feet (15 to 
90 cm) long w�th stems grow�ng to 1 to 3 feet (30 to 89 cm) 
�n he�ght, often bend�ng over and root�ng at nodes to form 

extens�ve �nfestat�ons.  It has alternate, lanceolate leaf blades to 4 �nches 
(10 cm) long w�th off-center ve�ns and th�n seed heads �n summer and fall.  
Apply treatment to stop seed product�on.

Nonnative Grasses
 Nonnat�ve grasses cont�nue to spread and �ncreas�ngly res�de along h�gh- 
way r�ght-of-ways and thus ga�n access to adjo�n�ng lands.  Most nonnat�ve 
�nvas�ve grasses are h�ghly flammable, �ncreas�ng fire �ntens�t�es, subject�ng 
firefighters to �ncreased r�sk, and spread�ng even faster after w�ldfire or a 
prescr�bed burn.  Nonnat�ve grasses have become one of the most �ns�d�-
ous problems �n the field of w�ldl�fe management on pasture and pra�r�e 
lands, because they have l�ttle w�ldl�fe value and leave no room for nat�ve 
plants.  Repeated appl�cat�ons of herb�c�des are requ�red for control.

Giant reed 

G�ant reed (Arundo donax) �s a g�ant leafy reed grass to  
20 feet (6 m) �n he�ght that forms th�ckets �n d�st�nct clumps.   
It has cornl�ke gray-green and ha�rless leaves jutt�ng from 
stems and droop�ng at the ends.  Erect plumel�ke term�nal 
pan�cles of flowers and seed heads appear �n late summer 
and pers�st through w�nter.  Seed are not v�able.

Recommended control procedures:

Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water w�th 
a surfactant (September or October w�th mult�ple appl�cat�ons to regrowth): 

n	 A glyphosate herb�c�de as a 4-percent solut�on (1 p�nt per 3-gallon m�x) 

n	 Arsenal AC* as a 1-percent solut�on (4 ounces per 3-gallon m�x) 

n	 A comb�nat�on of the two herb�c�des

tall Fescue 

Tall fescue (Lolium arundinaceum, formerly Festuca 
arundinacea and F. elatior) �s an erect, tufted cool-season 
perenn�al grass, 2 to 4 feet (60 to 120 cm) �n he�ght.  It has 
wh�t�sh-eared areas where leaf blades connect to the stem, 
and the stem has swollen nodes.  Dark-green seedstalks 
and leaves appear �n late w�nter, usually flower�ng �n spr�ng 
(�nfrequently �n late summer).  Th�s grass �s dormant �n  
m�dsummer.  Most tall fescue �s �nfected w�th a fungus that 

can reduce we�ght ga�ns and lower reproduct�ve rates �n l�vestock, wh�le  
adversely affect�ng the nutr�t�on of songb�rds and Canada geese.  Tall fescue 
monocultures are generally poor hab�tat for w�ldl�fe.

* Nontarget plants may be k�lled or �njured by root uptake.
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Recommended control procedures: 

n	 Apply a glyphosate herb�c�de as a 2-percent solut�on �n water (8 ounces 
per 3-gallon m�x) w�th a surfactant �n summer.  Or, apply Vantage (see 
label) for s�tuat�ons that requ�re more select�ve control and less �mpact on 
assoc�ated plants.  

n	 Repeat treatments for several years to control abundant germ�nat�ng 
seeds.  Mow�ng or pull�ng just before seed set w�ll also prevent seed bu�ldup 
�n the so�l seed bank.

Chinese Silvergrass 

Ch�nese s�lvergrass (Miscanthus sinensis) �s a tall, densely 
tufted, perenn�al grass, upr�ght to arch�ng, 5 to 10 feet (1.5 to  
3 m) �n he�ght.  It has long, slender, and upr�ght-to-arch�ng  
leaves w�th wh�t�sh upper m�dve�ns and many loosely 
plumed pan�cles turn�ng s�lvery to p�nk�sh �n fall.

Recommended control procedures:

Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water w�th a 
surfactant (September or October w�th mult�ple appl�cat�ons to regrowth): 

n	 Arsenal AC* as a 1-percent solut�on (4 ounces per 3-gallon m�x) 

n	 A glyphosate herb�c�de as a 4-percent solut�on (1 p�nt per 3-gallon m�x) 

n	 A comb�nat�on of the two herb�c�des

bamboos

Golden bamboo (Phyllostachys aurea) and other nonnat�ve  
bamboos (Phyllostachys spp. and Bambusa spp.) are 
perenn�al �nfestat�on-form�ng grassl�ke plants 16 to 40 feet 
(5 to 12 m) �n he�ght.  They have jo�nted cane stems and 
bushy tops of lanceolate leaves �n fan clusters on grassl�ke 
stems, often golden green.

Recommended control procedures:

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant (September or October w�th mult�ple appl�cat�ons to  
regrowth): Arsenal AC* as a 1-percent solut�on (4 ounces per 3-gallon m�x), 
a glyphosate herb�c�de as a 4-percent solut�on (1 p�nt per 3-gallon m�x), or 
comb�nat�on of the two herb�c�des.

n	 Cut just above ground level and treat stems �mmed�ately w�th a double-
strength batch of the same herb�c�des or herb�c�de m�xture.

Nonnative Ferns
 Japanese cl�mb�ng fern �s presently the only nonnat�ve �nvas�ve fern �n the  
temperate parts of the South.

Japanese Climbing Fern 

Japanese cl�mb�ng fern (Lygodium japonicum) �s a cl�mb�ng 
and tw�n�ng, perenn�al v�ney fern to 90 feet (30 m), often 
form�ng mats of shrub- and tree-cover�ng �nfestat�ons.  It 
has lacy finely d�v�ded leaves along green-to-orange-to-
black w�ry v�nes.

Recommended control procedures:

Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water w�th a 
surfactant (July to October): 

n	 Escort* XP at 1 to 2 ounces per acre �n water (0.3 to 0.6 dry ounces per  
3-gallon m�x) and as a m�xture w�th a glyphosate herb�c�de

n	 Arsenal AC* as a 1-percent solut�on (4 ounces per 3-gallon m�x)

n	 Glyphosate herb�c�de, Garlon 3A, or Garlon 4 as a 4-percent solut�on  
(1 p�nt per 3-gallon m�x), or a comb�nat�on of these herb�c�des

Nonnative Forbs and Subshrubs
 Forbs are broadleaf herbaceous plants and subshrubs are short sem�-
woody plants.  Control treatments are usually by fol�ar sprays of herb�c�des.

Garlic Mustard 

Garl�c mustard (Alliaria petiolata) �s an upr�ght b�enn�al forb 
�n small-to-extens�ve colon�es under forest canop�es, char- 
acter�zed by a fa�nt-to-strong garl�c odor from all parts of the 
plant when crushed (odor fad�ng as fall approaches).  It has 
basal rosettes of broadly arrow-po�nt shaped leaves w�th 
wavy marg�ns �n the first year (rema�n�ng green dur�ng  
w�nter), a 2- to 4-foot (60- to 120-cm) flower stalk and  

term�nal clusters of flowers w�th four wh�te petals �n the second year, and 
eventually dead plants w�th long slender seed pods after June of the second 
year.  Stand dens�ty var�es yearly depend�ng on germ�nat�on requ�rements of  

* Nontarget plants may be k�lled or �njured by root uptake.
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seeds �n the so�l seed bank, w�th a s�ngle crop germ�nat�ng over a 2- to 4-
year per�od.

Recommended control procedures:

n	 To control two generat�ons, thoroughly wet all leaves w�th a glyphosate 
herb�c�de as a 2-percent solut�on �n water (8 ounces per 3-gallon m�x)  
dur�ng flower�ng (Apr�l through June).  Include a surfactant unless plants are 
near surface waters.  

n	 In locat�ons where herb�c�des cannot be used, pull plants before seed  
format�on.  Repeated annual prescr�bed burns �n fall or early spr�ng w�ll  
control th�s plant, wh�le “flam�ng” �nd�v�dual plants w�th propane torches has 
also shown prel�m�nary success.

Shrubby Lespedeza, Chinese Lespedeza

Shrubby lespedeza (Lespedeza bicolor) and Ch�nese 
lespedeza (L. cuneata) are perenn�als, w�th three-leaflet 
leaves, that rema�n stand�ng dormant most of the w�nter 
and form dense stands that prevent forest regenerat�on and 
land access.  Shrubby lespedeza �s a much-branched 
legume up to 10 feet (3 m) �n he�ght w�th small purple-p�nk 
peal�ke flowers, and s�ngle-seeded pods.  Ch�nese lespe-
deza �s not really a shrub, but a sem�woody ascend�ng-to-
upr�ght legum�nous forb to 6 feet (2 m) �n he�ght w�th many 
leaves feathered along erect slender wh�t�sh stems that 
often branch �n the upper half and t�ny cream-colored  

flowers �n leaf ax�ls dur�ng summer.  Seed of both are long l�ved �n the so�l 
seed bank and requ�re long-term mon�tor�ng after control treatments.   
Prescr�bed burn�ng can promote spread of the �nfestat�on marg�ns.

Recommended control procedures:

n	 Thoroughly wet all leaves w�th one of the follow�ng herb�c�des �n water 
w�th a surfactant (July to September): Garlon 4 as a 2-percent solut�on  
(8 ounces per 3-gallon m�x), Escort* XP at three-fourths of an ounce per 
acre (0.2 dry ounces per 3-gallon m�x), Transl�ne† as a 0.2-percent solut�on  
(1 ounce per 3-gallon m�x), a glyphosate herb�c�de as a 2-percent solut�on 
(8 ounces per 3-gallon m�x), or Velpar L* as a 2-percent solut�on (8 ounces 
per 3-gallon m�x).

n	 Mow�ng 1 to 3 months before herb�c�de appl�cat�ons can ass�st control.

tropical Soda Apple 

Trop�cal soda apple (Solanum viarum) �s an upr�ght, thorny 
perenn�al sub-shrub or shrub, 3 to 6 feet (1 to 2 m) �n 
he�ght, character�zed by rema�n�ng green year-round �n 
most southern locat�ons.  It has oak-shaped leaves, clus-
ters of t�ny wh�te flowers, and golf-ball s�ze fru�t that are 

mottled green wh�te turn�ng to yellow �n late summer to fall, wh�ch have a 
sweet smell attract�ve to l�vestock and w�ldl�fe.  Even green fru�t conta�n 
v�able seeds.  Report �nfestat�ons to county agents for treatment under a 
federally sponsored erad�cat�on program.

Recommended control procedures for isolated sightings: 

n	 Thoroughly wet leaves and stems w�th one of the follow�ng herb�c�des �n 
water w�th a surfactant at t�mes of flower�ng before fru�t appear: Garlon 4  
(or Remedy �n pastures) or Arsenal AC* as a 2-percent solut�on (8 ounces 
per 3-gallon m�x); M�leston VM as a 0.5-percent solut�on (2 ounces per 
3-gallon m�x) appl�ed as 10 gallons per acre; a glyphosate herb�c�de as a 
3-percent solut�on �n water (12 ounces per 3-gallon m�x).

n	 Collect and destroy fru�t to prevent reestabl�shment.

n	 If mow�ng �s used to stop fru�t product�on, delay herb�c�de appl�cat�ons 
unt�l 50 to 60 days to ensure adequate regrowth.

* Nontarget plants may be k�lled or �njured by root uptake.
† Transl�ne controls a narrow spectrum of plant spec�es.




