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Invasive plants vary in their sensitivity to fire during 
the invasion process. Some species are sensitive to fire 
management at all stages. Both seeds and non-sprouting 
adult plants experience high mortality after fire such that the 
species is unable to reproduce, spread, and become dominant 
in fire-frequented environments. In other cases, invasive 
species are resilient to occasional fire. Fire can stimulate 
germination in these species and promote spread, but fires 
that occur too frequently or before plants begin to reproduce 
can kill adult plants, deplete the seed bank, and prevent 
dominance at a site. Some species are unaffected or even 
promoted by fire. These species are often the most difficult 
to control, because they tend to survive fire by resprouting 
followed by rapid growth and sometimes abundant seed 
production that allows them to quickly gain dominance. Fire-

plant relationships can change over time and are influenced 
by the environmental context, including the native community 
assemblage, soil fertility and hydrology, and presence of pests 
and pathogens. 

Invasive plants are a concern in fire management when they 
influence fire regimes. Some species, such as cogongrass 
(Imperata cylindrica), produce abundant biomass that greatly 
increases fuel loading and generates intense fires. Other 
species, such as Chinese tallow (Triadica sebifera), shade 
out understory fine fuels or produce dense litter that holds 
moisture and suppresses fire. Typically, the effects that plants 
have on the fire regime will increase as their density increases.

The following table summarizes our current knowledge of 
the fire ecology of several common invasive plants in fire-
frequented habitats of the southeastern US.

Terrestrial Invasive 
Plants and Fire

Jennifer Fill & Raelene Crandall

Invasive plants complicate management on lands where fire 
is used to maintain native communities. Invasive species 
can make it difficult to achieve prescribed fire objectives 

(for example, by changing fire intensity and fuel continuity), 
especially when they are resilient to fire. 

Stages of Invasion
Invasive plants can be affected by fire at one or more stages of the invasion process: 1) colonization 
by seed or vegetative propagules, 2) survival and reproduction, 3) growth or increase in density by 
spreading vegetatively or by seed (low density, but increasing), and 4) dominance, in which a species is 
not only very abundant but also suppresses other species. 

SFE Fact Sheet 2019-2



2

Sp
ec

ie
s

G
ro

w
th

 
fo

rm
En

vi
ro

nm
en

ts
 it

 
in

va
de

s
Ef

fe
ct

s 
on

 f
ir

e
P

os
t-

fi
re

 r
es

p
on

se
A

dd
it

io
na

l c
ha

ra
ct

er
is

ti
cs

Tr
ee

 o
f h

ea
ve

n
 

(A
ila

nt
hu

s 
a

lti
ss

im
a

)
Tr

ee
D

is
tu

rb
ed

 fo
re

st
s,

 
ed

ge
s,

 o
p

en
 a

re
as

N
o

 e
ff

ec
t,

 b
ut

 c
o

u
ld

 p
ro

d
uc

e 
to

xi
c 

sm
o

ke
 w

he
n

 b
u

rn
ed

•	E
st

ab
lis

he
d

 p
la

nt
s 

re
sp

ro
ut

 fr
om

 
ba

se
 a

nd
 r

oo
ts

•	H
ig

h
 p

os
tf

ir
e 

se
ed

lin
g 

es
ta

b
lis

h
m

en
t 

fr
om

 m
an

y 
w

in
d

d
is

p
er

se
d

 s
ee

d
s 

th
at

 
ge

rm
in

at
e 

on
 o

p
en

 g
ro

u
nd

•	S
ee

d
lin

gs
 c

an
 e

st
ab

lis
h

 o
n

 b
u

rn
ed

 a
nd

 u
nb

u
rn

ed
 s

ite
s

•	G
ro

w
s 

b
es

t 
in

 h
ig

h
 n

ut
ri

en
t 

an
d

 o
p

en
 c

an
op

y 
co

nd
it

io
ns

 
•	C

he
m

ic
al

s 
in

 le
av

es
, b

ar
k,

 a
nd

 s
ee

d
s 

in
hi

b
it

 g
ro

w
th

 o
f 

ne
ar

by
 p

la
nt

s

C
al

le
ry

 p
ea

r
(P

yr
us

 c
a

lle
ry

a
na

)
Tr

ee
D

is
tu

rb
ed

 fo
re

st
s,

 
o

ld
 fi

el
d

s,
 o

p
en

 
ar

ea
s

N
o

 p
ar

ti
cu

la
r 

ef
fe

ct
•	S

ee
d

lin
gs

 2
 y

ea
rs

 a
nd

 o
ld

er
 r

es
p

ro
ut

 
•	F

ir
e 

ki
lls

 s
ee

d
s 

an
d

 s
ee

d
lin

gs
 u

p
 t

o
 

1 
ye

ar
 o

ld

•	T
ho

ug
ht

 t
o

 b
e 

st
er

ile
 b

ut
 d

iff
er

en
t 

va
ri

et
ie

s 
in

 c
lo

se
 

p
ro

xi
m

it
y 

ca
n

 c
ro

ss
p

o
lli

na
te

C
hi

ne
se

 t
al

lo
w

 
(T

ri
a

d
ic

a
 s

eb
ife

ra
)

Tr
ee

St
re

am
s,

 
flo

od
p

la
in

s,
 

u
p

la
nd

s

La
ck

 o
f f

ue
l u

nd
er

 d
en

se
 

st
an

d
s 

so
 fi

re
 d

oe
s 

no
t 

sp
re

ad

•	R
es

p
ro

ut
s 

vi
go

ro
us

ly
 fr

om
 

ba
se

 a
nd

 r
oo

ts
•	C

an
op

y 
is

 n
ot

 fl
am

m
ab

le

•	S
m

al
l t

re
es

 a
re

 m
or

e 
vu

ln
er

ab
le

 t
o

 fi
re

, s
o

 t
he

y 
ar

e 
u

nl
ik

el
y 

to
 in

va
d

e 
fr

eq
ue

nt
ly

 b
u

rn
ed

 a
re

as
•	A

n
nu

al
 s

p
ri

ng
 b

u
rn

in
g 

ca
n

 r
ed

uc
e 

se
ed

lin
g 

gr
ow

th
•	T

hi
ck

 b
ar

k 
in

 o
ld

er
 t

re
es

 p
ro

te
ct

s 
th

em
 fr

om
 fi

re
•	S

ho
rt

liv
ed

 s
ee

d
 b

an
k

Se
ri

ce
a 

le
sp

ed
ez

a
(L

es
pe

d
ez

a
 c

un
ea

ta
)

Sh
ru

b
B

ot
to

m
la

nd
s,

 
gr

as
sl

an
d

s
N

o
 p

ar
ti

cu
la

r 
ef

fe
ct

•	R
es

p
ro

ut
s 

fr
om

 r
oo

t 
cr

ow
n

•	R
eg

en
er

at
es

 fr
om

 la
rg

e 
se

ed
ba

nk
 in

 s
o

il
•	P

op
u

la
ti

on
s 

p
ro

m
ot

ed
 b

y 
fir

e

•	M
or

e 
vu

ln
er

ab
le

 t
o

 la
te

 s
u

m
m

er
 fi

re
s

•	W
in

te
r 

fir
es

 p
ro

m
ot

e 
se

ed
 g

er
m

in
at

io
n

•	S
ee

d
s 

ar
e 

vi
ab

le
 fo

r 
u

p
 t

o
 2

0
 y

ea
rs

B
ra

zi
lia

n
 p

ep
p

er
(S

ch
in

us
 t

er
eb

in
th

ifo
lia

)
Sh

ru
b

D
is

tu
rb

ed
 a

re
as

, 
m

o
is

t 
to

 d
ry

 s
ite

s
D

en
se

 c
lo

se
d

-c
an

op
y 

st
an

d
s 

lim
it

 fi
ne

 fu
el

s 
so

 fi
re

 d
oe

s 
no

t 
sp

re
ad

 

•	S
ee

d
s 

ha
ve

 li
m

ite
d

 h
ea

t 
to

le
ra

nc
e

•	R
es

p
ro

ut
s 

fr
om

 a
b

ov
eg

ro
u

nd
 s

te
m

s 
an

d
 r

oo
t 

cr
ow

n
•	B

u
rn

ed
 in

d
iv

id
ua

ls
 m

ig
ht

 p
ro

d
uc

e 
fe

w
er

 s
ee

d
s

•	M
or

e 
vu

ln
er

ab
le

 t
o

 fi
re

 a
t 

sm
al

l s
iz

es
 a

nd
 a

t 
lo

w
 d

en
si

ti
es

•	L
es

s 
lik

el
y 

to
 c

o
lo

ni
ze

 fr
eq

ue
nt

ly
 b

u
rn

ed
 s

ite
s,

 
es

p
ec

ia
lly

 t
ho

se
 t

ha
t 

ar
e 

u
nd

is
tu

rb
ed

, b
ut

 c
an

 c
o

lo
ni

ze
 

re
ce

nt
ly

 b
u

rn
ed

 a
re

as

C
hi

ne
se

 p
ri

ve
t 

(L
ig

us
tr

um
 s

in
en

se
)

Sh
ru

b
R

ip
ar

ia
n

 a
nd

 
u

p
la

nd
 h

ab
it

at
s

M
o

is
t 

co
nd

it
io

ns
 u

nd
er

 
d

en
se

 s
ta

nd
s 

re
d

uc
e 

fir
e 

sp
re

ad
 a

nd
 in

te
ns

it
y

•	R
es

p
ro

ut
s 

fr
om

 r
oo

t 
cr

ow
ns

 o
r 

ro
ot

s
•	S

ee
d

lin
gs

 a
re

 m
or

e 
vu

ln
er

ab
le

 t
ha

n
 a

d
u

lt
s

C
og

on
gr

as
s 

(I
m

pe
ra

ta
 c

yl
in

d
ri

ca
)

G
ra

ss
D

is
tu

rb
ed

 a
re

as
, 

m
o

is
t 

to
 d

ry
 s

ite
s

In
cr

ea
se

s 
fir

e 
in

te
ns

it
y 

an
d

 
sp

re
ad

•	Q
u

ic
kl

y 
re

sp
ro

ut
s 

fr
om

 r
hi

zo
m

es
•	A

b
le

 t
o

 o
ut

co
m

p
et

e 
na

ti
ve

 s
p

ec
ie

s 
af

te
r 

fir
e

•	 
P

ro
d

uc
es

 a
b

u
nd

an
t 

se
ed

s 
th

at
 e

st
ab

lis
h

 in
 a

 v
ar

ie
ty

 o
f 

co
nd

it
io

ns
, e

sp
ec

ia
lly

 d
is

tu
rb

ed
 a

re
as

•	B
u

rn
s 

in
te

ns
el

y 
at

 a
ny

 t
im

e 
of

 y
ea

r
•	H

ea
vy

 li
tt

er
 a

cc
u

m
u

la
ti

on

K
ud

zu
 

(P
ue

ra
ri

a
 m

on
ta

na
 v

ar
. 

lo
b

at
a

)

V
in

e
Fo

re
st

 e
d

ge
s,

 
d

is
tu

rb
ed

 a
re

as
, 

m
o

is
t 

to
 d

ry
 s

o
ils

•	L
ad

d
er

 fu
el

s 
in

cr
ea

se
 

cr
ow

n
 fi

re
 p

ot
en

ti
al

•	H
ig

h
 m

o
is

tu
re

 c
on

te
nt

 
re

d
uc

es
 fi

re
 in

te
ns

it
y 

an
d

 
sp

re
ad

 d
u

ri
ng

 s
u

m
m

er
•	D

ry
 fu

el
s 

in
 w

in
te

r 
co

u
ld

 
b

u
rn

 in
te

ns
el

y

•	R
es

p
ro

ut
s 

fr
om

 s
u

b
su

rf
ac

e 
ro

ot
 c

ro
w

n
 

af
te

r 
fir

e
•	S

o
il 

he
at

in
g 

co
u

ld
 p

ro
m

ot
e 

se
ed

 
ge

rm
in

at
io

n

•	Q
u

ic
kl

y 
d

ev
el

op
s 

a 
d

ee
p

 t
ap

ro
ot

 a
nd

 s
p

re
ad

s 
vi

a 
b

el
ow

gr
o

u
nd

 r
hi

zo
m

es
 

•	D
en

se
 k

ud
zu

 li
tt

er
 in

hi
b

it
s 

ge
rm

in
at

io
n

 o
f o

th
er

 p
la

nt
s

A
ir

 p
ot

at
o

(D
io

sc
or

ea
 b

ul
b

ife
ra

)
V

in
e

O
p

en
 o

r 
d

is
tu

rb
ed

 
ar

ea
s 

an
d

 in
 

ri
pa

ri
an

 z
on

es

•	L
ad

d
er

 fu
el

s 
in

cr
ea

se
 

cr
ow

n
 fi

re
 p

ot
en

ti
al

•	R
es

p
ro

ut
s 

fr
om

 t
u

b
er

s
•	L

ar
ge

r 
b

u
lb

ils
 h

av
e 

hi
gh

er
 s

u
rv

iv
al

 
af

te
r 

fir
e

•	A
b

u
nd

an
ce

 in
cr

ea
se

d
 a

ft
er

 3
 y

ea
rs

 o
f a

n
nu

al
 M

ar
ch

 
fir

es
 in

 s
an

d
hi

lls
 (p

ri
or

 t
o

 v
in

e 
em

er
ge

nc
e)

•	L
on

ge
r 

b
u

lb
il 

vi
ab

ili
ty

 w
he

n
 b

u
ri

ed
 u

nd
er

 li
tt

er

O
ld

 w
or

ld
 c

lim
b

in
g 

fe
rn

 
(L

yg
od

iu
m

 
m

ic
ro

p
hy

llu
m

)

V
in

e
M

o
is

t 
ha

b
it

at
s 

an
d

 
sw

am
p

s
•	L

ad
d

er
 fu

el
s 

in
cr

ea
se

 
cr

ow
n

 fi
re

 p
ot

en
ti

al
•	P

ie
ce

s 
of

 fe
rn

 c
o

u
ld

 b
re

ak
 

of
f a

nd
 s

ta
rt

 s
p

ot
 fi

re
s

•	R
es

p
ro

ut
s 

ra
p

id
ly

 a
ft

er
 fi

re
•	S

p
or

es
 s

p
re

ad
 b

y 
w

in
d



3

What is the stage 
of invasion?

What is the size 
of invasion?

How does the invasive 
species affect fire?

How does the invasive 
species regenerate 

after fire?

How does fire affect 
the invasive species?

Do other methods 
need to be considered 

instead of or in addition 
to prescribed fire?

Early - Most plants are young/not reproductive

Late - Plants are established and reproducing

Small - Few plants scattered across the landscape

Large - Invasive dominating or nearly dominating 
across the landscape

No effect

Negative - invasive decreases fire frequency 
and intensity

Positive - invasive increase fire frequency 
and intensity

Reseeder – regeneration is by seed only; adult plants 
do not survive fires

Resprouter – regeneration is  primarily by 
resprouting from root crowns 

Reseeder/Resprouter – both regeneration methods 
are common after fire

No effect

Negative - fire decreases density of invasive species

Negative, but depends on burn season - fire 
decreases density of invasive species when sensitive 
(i.e., when plants are reproducing

Positive - fire increases density of invasive species

Zero bold questions, No - But proceed with caution 
and continue monitoring invasive density and spread

One or more bold answers, Yes - Consider 
controlling invasive prior to or in 
conjunction with fire

If one or more questions have a bold answer, carefully consider the benefits  
of applying prescribed fire prior to reducing invasion size and extent.
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For more information on the Southern Fire Exchange, 
visit www.southernfireexchange.org or email contactus@southernfireexchange.org.

For additional information on the reciprocal effects of invasive plants and fire, see https://www.feis-crs.org/feis/
The Southern Fire Exchange is funded through the Joint Fire Science Program, in agreement with the  

United States Forest Service, Southern Research Station. This institution is an equal opportunity provider.

Key Management Considerations
Fire management can target fire-resilient species as seeds 
or as adults. Fire can be used to kill some seeds on the soil 
surface or those still on reproducing plants. Mature plants 
that resprout after fire are rarely killed by a single fire. Often 
very frequent (annual) fires can slow population spread but 
will likely not eliminate invasive species unless populations 
are low-density or composed of mainly young plants. When 
densities are high, mechanical or chemical removal methods 
should be considered (e.g., mature kudzu vines), especially 
if the invasive is known to alter the fire regime by increasing 

(e.g., cogongrass) or decreasing (e.g., Brazilian pepper) 
intensity and spread. 

Burning when populations are sensitive to fire will also reduce 
recovery after fire. For instance, it is recommended, when 
possible, to burn when plants are flowering or producing 
seeds to reduce seed production and germination after fire. 
Ultimately, outcomes will depend on habitat type, coexisting 
species, and stage of invasion. Each invasion should be 
carefully and individually considered before management 
actions are taken.
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Additional Resources
More specific resources for invasive plant management recommendations can be found by contacting 
your local/state Cooperative Extension office and by searching on the US Forest Service TreeSearch 
search engine (https://www.fs.usda.gov/treesearch/).

https://www.feis-crs.org/feis/
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