
The ecological effects of wildfires
are typically beneficial given the
natural role of fire in perpetuat-

ing ecosystems. Fires remove dead and
built-up vegetation that hinders new
growth and quickly releases nutrients
bound up in litter, enriching the soil.
Depending on fire severity and plant
characteristics, many plants will sur-
vive and reinitiate growth soon after a
fire. 

H o w e v e r, the ability of survived
plants to reestablish, thrive, and reseed
in subsequent years will be greatly af-
fected by the presence of invasive
plants. These non-indigenous, highly
competitive and aggressive plants in-
vade and displace native plant com-
munities. Burned area invasive plant
presence can occur as a result of im-
proper preventative management or
survival of invasive plants existing
prior to the fire. 

Burned areas can contain high nutri-
ent levels, exposed ground surfaces,
and low shade with high light condi-
tions. These disturbances directly favor
colonization of new and survived inva-
sive plants. Survival coupled with dis-
turbances produced by fire can cause
rapid and expanded invasive plant
growth. 

As a result, values such as wildlife
habitat, livestock forage production,
watershed stability, and water quality
often deteriorate. If permitted to reach
l a rge infestation levels, the invasive
plants will persist and be difficult and
expensive to manage. 

To prevent invasive plants from
overtaking burned areas, all burned
and adjacent areas should be managed
using a burned area invasive plant
management plan. When properly de-
signed and implemented, an invasive
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What To Do When Fires Fuel Weeds
A step-by-step guide for managing invasive plants after a wildfire.
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A high-intensity fire during the Yellowstone NP, U.S.A. fires of 1988. Photo courtesy
of the Bureau of Land Management.









inclusion of an eradication program:

• Determine size and density of
patches to prioritize management
e fforts (small patches with low
density are most responsive to
eradication)

• Annually determine changes in
patch size and density to evaluate
management efficacy (modify
management if patch size and
density are not decreasing over
time)

• Flag the patches for easy relocation
during the vulnerable seedl-
ing/rosette stage during spring
months 

• Frequent visits to:

• Implement weed removal
through hand-pulling (if appro-
priate) or herbicide treatments

• Hand-pull or clip, bag, and burn
plants prior to seed dispersal

• Implement revegetation eff o r t s ,
if desired vegetation cover is
inadequate within patches

Managing Large Infestations
Infestations that survived or devel-

oped as a result of fire disturbance
coupled with nonexistent or inade-
quate weed management, will require
management directed by an integrated
weed management plan. The plan
should prevent expansion and/or
greatly limit seed dispersal, while also
providing management towards the
reestablishment of healthy plant com-
munitie by shifting the competitive
balance through revegetation when de-
sired vegetation cover levels are low.
There are four main management
methods that, when combined as nec-
e s s a r y, can be effective in managing
large infestations: mowing, herbicides,
cultural control, and in some cases,
biological control.

Mowing—Proper timing of mowing
is central in managing large infesta-
tions to limit seed production while
also encouraging competitive vigor of
desired vegetation, if present within an

infestation. The most effective time to
mow is during the early bud stage.
Mowing each time the infestation
reaches this growth stage can weaken
the infestation over time by eventually
depleting root reserves. This timing is
especially important when mowing
rhizomatous weeds since these root
systems have large energy storage ca-
pacities. Frequent mowings may be
necessary, but only after any regrowth
has reached the early bud stage. 

Infestations containing moderate to
high levels of desired vegetation
should be mowed short (to two inches)
when the invasive plants have reached
the early bud stage and the grasses
have reached dormancy. This encour-
ages unrestricted grass growth and
maintenance of strong competitive
vigor needed to minimize re-invasion.
This also allows the grasses to pro-
duce and disperse seed for next years
stand. Depending on the type of domi-
nant grass, some weeds will bolt (or
extend) above the height of these
grasses. If the grasses have not
reached dormancy, mowers can be set
at a height directly above the seed
heads of the grasses. This way, a per-
centage of the invasive plants are de-

foliated, reducing vigor and seed pro-
duction, while increasing resource
availability to the neighboring grasses. 

H e r b i c i d e —Herbicides can provide
e ffective management when adequate
desired vegetation cover is present.
The absence of such cover will allow
the target weed or another weed
species to become established after the
residual effects of the herbicide have
dissipated. To attain long-term control
of an infestation with herbicides,
revegetate as necessary.

The most effective time to apply a
n o n-residual systemic herbicide to an
infestation is during the seedling/rosette
stage, the most vulnerable period for
perennial invasive plants. Other eff e c-
tive times include the period between
the bolt and early bud stage, and the fall
regrowth stage. Herbicide treatments
during these periods will ensure herbi-
cide translocation to roots that can erad-
icate the plant or greatly reduce its
vigor. 

Timing of soil-residual herbicides is
less important than herbicides with no
residual activity because plants that
e m e rge and begin to grow within the
treated soil zone are still exposed to
the applied herbicides through the
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Spotted knapweed regrowth two weeks after an August 2000 fire. Desired plants are ab -
sent and spotted knapweed is taking early advantage of fire-produced disturbances. Photo
courtesy of Bitterroot National Forest, Montana.



roots. The best application times for
soil-residual herbicides are during the
spring or fall months. 

Herbicide treatments can be used to
contain or control a population, depend-
ing on infestation size. A moderately
sized infestation, too large to eradicate,
could receive infestation-wide herbicide
treatment. Revegetation, if necessary,
could follow as a fall-dormant seeding. 

Very large populations, too large for
c o s t - e ffective control, could be con-
tained by applying an appropriate her-
bicide to the borders of the infestation.
This approach is designed to concen-
trate efforts on the advancing edge of
the infestation. Containment programs
for very large populations typically re-
quire a long-term commitment to her-
bicide application because these pro-
grams are not designed to eliminate or
reduce the infestation level, only to
limit its spread. In most cases, con-
taining infestations that are too larg e
to eradicate is cost effective because it
preserves adjacent, uninfested areas
and enhances the success of future
l a rge-scale control programs (Sheley
et al. 1999).

Cultural—Cultural control methods
promote the growth and competitive
ability of desired vegetation by estab-
lishing and properly managing a
healthy plant community. This can

provide competition against present
invasive plants and relative weed-re-
sistance to future invaders. Cultural
control methods include revegetation
and grazing.

L a rge infestation revegetation ef-
forts are oftentimes expensive because
of the number of attempts required for
success and the number of field entries
needed to maximize the potential for
seedling establishment (Sheley et al.
2001). However, a “single-entry” ap-
proach may provide cost-effective and
reliable revegetation success. Wi t h
one late-fall field entry, a residual
broadleaf herbicide could be applied
simultaneously as competitive grasses
are seeded with a no-till drill

In one study, Sheley et al. (2001)
combined eight herbicide treatments
and three grass species at two spotted
knapweed infested sites in southwest
Montana. The best revegetation success
resulted from the application of To r d o n
2 2 K® at 1/2 or one pint per acre with
‘Luna’ pubescent wheatgrass as the
seeded species. This cost-effective and
reliable “single-entry” revegetation
strategy could be a major component of
many sustainable weed management
p r o g r a m s .

Cultural control through domestic
sheep grazing is an effective method
in managing broadleaved weed infes-
tations while assisting the successional

process towards a perennial grass cli-
max community. When properly im-
plemented, these benefits are accom-
plished through the inherent dietary
preferences of domestic sheep that
tend towards forbs (e.g. broadleaved
weeds).The optimum time for domes-
tic sheep grazing is during the early
bud stage. This stage is most suscepti-
ble to defoliation and will have the
maximum impact on an infestation.
Repeated grazing during this suscepti-
ble period can weaken the infestation
and over time, can reduce the ability
of the infestation to compete with de-
sired plants. 

E ffective control of large infesta-
tions by reducing densities through
grazing is a long-term commitment.
During the first few years, sheep graz-
ing can initially increase infestation
stem densities by removing apical
dominance and stimulating growth of
root buds in certain rhizomatous
weeds such as leafy spurge. But over
time, grazing can begin affecting un-
derground reserves and eventually re-
duce stem densities. For instance, in
Saskatchewan, Canada, summerlong
continuous sheep grazing on leafy
spurge had no effect on stem densities
for the first three years, after which
densities declined dramatically
(Bowes and Thomas 1978).

Biological–Biological control meth-
ods reunite a target weed with its host-
specific natural enemies. This control
method is an alternative management
strategy that can be effective on some
l a rge-scale invasive plant infestations
by having the ability to provide long-
term, cost-effective, sustainable con-
trol. However, biological control will
not eliminate or entirely prevent spread
of the target weed; it aims instead at
reducing the target weed density to a
stable, non-damaging level based on
an acceptable minimum. 

Biological control can be most ef-
fective when combined with other
management techniques, specifically
cultural methods such as grazing and
revegetation. For instance, Hansen
(1993) stated that in small-scale field
trials, sheep grazing and the flea bee-
tle (a root feeder) reduced densities of
leafy spurge more than sheep grazing
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Proper implementation of a burned area weed management plan can direct recovery to -
wards a healthy, relatively weed-resistant plant communities. Photo courtesy of the Bureau
of Land Management.



or the flea beetles did alone, after
three years.

Conclusions

Fire-produced disturbances directly
favor colonization of new and survived
invasive plants. To prevent establish-
ment, mitigate reestablishment, and es-
tablishment and maintain healthy, weed-
resistant plant communities that meet
land use objectives, burned and adjacent
areas should be managed under a burned
area invasive plant management plan.
This includes revegetation if anticipated
or actual desired vegetation levels are
inadequate to efffectively compete for
available resources. A burned area plan
also includes the implementation of
weed preventation strategies by limiting
weed seed spread and implementing an
early weed detection program through
systematic monitoring.

Small weed patches can be eradicat-
ed where invasive plants are removed
and steadily replaced with desired
vegetation until all viable seeds are
depleted from the soil. Large infesta-
tion management should focus toward
the reestablishment of healthy plant
communities. This can be accom-
plished by integrating management
methods such as mowing, herbicide,
cultural, and/or in some cases, biologi-
cal control followed by revegetation if
desired vegetation cover is inadequate.
Evaluate management eff e c t i v e n e s s
and modify techniques if management
objectives are not being met.

Authors are Project Specialist and
Associate Professor, respectively,
Department of Land Resources and
Environmental Sciences, Montana State
University, Bozeman. 
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