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Long-term vegetation responses to prescribed
fires in the southern Sierra Nevada
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A century of fire suppression has led to major
changes in composition, structure, and function of
many western US forests. It is widely believed
that reintroduction of fire is fundamental to
restoring forest structure and function in fireadapted forests, but relatively little is known
about the consequences of reintroducing fire for
plant diversity.
A 2010 paper by researchers Karen Webster and
Charles Halpern examined two decades of postprescribed fire data from permanent monitoring
plots in mixed-conifer forests of Sequoia-Kings
Canyon National Parks. The study provides
evidence that repeated burning not only can
reduce fuels and change forest structure; it can
also enhance the richness and abundance of plant
species that have been detrimentally affected by
decades of fire suppression.
The researchers assessed changes in understory
plant diversity and cover following first- and
second-entry prescribed fires, and compared
trends to a set of unburned control plots. Plots
were sampled before burning; at 2, 5, 10, and 20
years after initial burning; and at 2, 5, and 10
years after second fires. The time between firstand second-entry burns averaged 13 years.
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Management Implications
• Repeated, low to moderate severity fires
in mixed-conifer forests can have
significant positive effects on understory
richness and abundance—effects that are
manifested gradually over multiple
decades.
• First-entry prescribed fires can reduce
densities of shade-tolerant subcanopy
trees, but repeated burning may be
necessary to limit establishment of dense
seedling populations and to promote tree
species diversity.
Successful restoration of frequent-fire
systems like Sierra Nevada mixed-conifer
forests will require a commitment to (a)
more frequent cycles of prescribed fire
(or managed wildfire), and (b) ecological
monitoring to understand fire’s long
term effects.

Fires greatly reduced the density of smaller trees
(especially Abies concolor [white fir]), and did so
without significantly altering stand basal area.
However, fires were also followed by an increase
in density of white fir seedlings. This result
1 which
corroborates other prescribed fire studies in the
Sierra Nevada, indicates that where regeneration
is locally abundant, subsequent burning may be
needed to reduce seedling densities.
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Suggestions for further reading:
Agee, J.K., and H.H. Biswell. 1970. Some effects of
thinning and fertilization on ponderosa pine
and understory vegetation. Journal of Forestry
68: 709-711.

A second-entry prescribed burn in 2005 in a mixedconifer forest of Sequoia and Kings Canyon National
Parks, California. A second-entry burn is typically
conducted within one to two decades after an initial
burn. Densities Of small trees have already been
reduced and fuels on the forest floor are mainly the
accumulation of these small dead trees. Photo by Todd
Erdody.

Species of concern, such as Pinus lambertiana
(sugar pine) and Sequoiadendron giganteum
(giant sequoia), were most abundant in plots
that experienced two fires, further highlighting
the importance of repeated burning for
reestablishing populations of these firedependent tree species.
Areas experiencing first- and second-entry burns
showed gradual yet significant increases in
understory species composition and cover over
time. Mean differences in species richness
between burned and unburned plots were large,
but not statistically significant until 5 years after
fire. Similarly, understory cover increased after
burning, but did not differ statistically from
unburned plots until year 20. Shrub species
showed the largest differences in response
between burned and unburned plots.

Fire severity ranged from low to moderate (as
likely occurred historically) and typically had
positive relationships with understory
richness and cover over time. However, the
nature and strength of these relationships varied
among growth forms: relationships were strong
for annual forbs and shrubs, but were weak for
grasses and perennial forbs. Long-term trends
suggest that moderate severity fire and repeated
burning can have highly beneficial effects on
understory diversity and abundance.
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