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INTRODUCTION

The vegetation patterns and succession of Great
Plains grasslands are structured largely by fire. We
can see how important fire is to these grasslands by
its exclusion, in as little as 40 years tallgrass prairie
without fire can become a woodland. When grasslands
transition from a grass dominated to woody-dominated
there are major consequences including negative
reductions of forage biomass and livestock production,
along with major alterations to native wildlife habitat
and species diversity. In the Great Plains today most
prescribed fires are traditionally conducted in late
winter to early spring prior to green up. However, fires
can occur in different seasons and prior to European
settlement Native Americans set fires at other times
of the year such as summer and fall. Moreover, how
fires in different seasons affect vegetation is not well
understood due to the lack of burning in these other
seasons. Most fire studies in the Great Plains have been
primarily concerned with the response of grasses yet
it has been suggested that season of burn effects are
highly variable. Scientists from Oklahoma and Kansas
have suggested that more research is needed to further
understand how burning in different seasons might
affect Great Plains grasslands vegetation.
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Figure 1. Plot burn dates.
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DESCRIPTION

We tested how the seasonality of prescribed fire affected
the vegetation in a tallgrass prairie. Specifically we
wanted to understand changes to plant functional
groups when fires were conducted at different times
of the year and determine how this might inform
managers in the Great Plains. We burned 20 m x 30
m plots every two years in January-February, March-
April, May-June, July-August, September-October,
November-December, or did not burn with a control
‘No Burn’ treatment (Figure 1). Plots were replicated
twice and were burned in 2004, 2006-2007, 2008-
2009, 2010-2011, 2012-2013, and 2014-2015 for six
iterations of the seasonal burn treatment in each plot
and in all cases, plots were burned during the same
2 month window throughout the study (Figure 2 and
3). Each plot contained three permanent transects
and vegetation data was measured at 10 points along
each transect in the late growing season. We estimated
canopy cover at each point for the following functional
groups: tallgrass, other grass, forbs, legumes, and
woody.

RESULTS

Tallgrass cover — after 13 years was lower in the no
burn plots (-50%), May-June burn plots (-8%), and
July-August burn plots (-22%); did not change in the
January-February burn plots or March-April burn plots;
and was higher in the September-October burn plots
(+6%) and November-December burn plots (+14%).
Other grass cover — after 13 years was lower in all
plots.

Forb cover — after 13 years was higher in the no burn
plots (+9%), May-June burn plots (+12%), July-August
burn plots (+11%), September-October burn plots



(+14%), and November-December burn plots (+5%);
but was lower in the January-February burn plots (-8%)
and March-April burn plots (-4%).

Legume cover — after 13 years was higher in the no
burn plots (+6%), March-April burn plots (+3%),
and November-December burn plots (+3%); and did
not change or had very marginal decreases (-1%) in
January-February burn plots, May-June burn plots,
July-August burn plots, and September-October burn
plots.

Woody cover — after 13 years was higher in the no burn
plots (+63%), January-February burn plots (+29%),
March-April burn plots (+37%), May-June burn plots
(+20%), July-August burn plots (+19%), and November-
December burn plots (+18%); but did not change or did
not change or had very marginal decreases (-1%) in the

September-October burn plots (Figure 4).
A B

Figure 2. Plots over time. Plot 1-2 (March-April burns)
December 2004 (A) to January 2018 (B) showing very
little difference in tallgrass cover and a 37% increase in
woody cover. Vegetation height is different but is due to
precipitation variations. While plot 1-7 (C), no burn, shows a
major difference during the same time, especially in woody
plant cover (+63%) and tallgrass cover (-50%) after 14 years
of no fire (D).
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Figure 3. Woody plant cover at the beginning and end of
the experiment. The only burning treatment that did not
experience a significant increase in woody plant cover was
the September-October (SepOct) treatment (denoted by the
asterisk (*)).

IMPLICATIONS

Burning later in the year, specifically early-fall may
offer positive effects of increasing forb diversity,
reducing other grasses, and increasing native tallgrass
species. Moreover, burning in early-fall was the only
time frame that fire effectively neutralized increases
in woody cover (Figure 3). Burning at other times did
not necessarily do that, with traditional burning season
(Jan-Apr) showing a higher increase in woody cover
than burning in the growing season (May-August). This
is particularly important for increases in smooth sumac
(Rhus glabra) which was one of the dominant shrubs in
the study plots. Burning later in the year may also offer
managers more potential burn days and may mitigate
smoke dispersion issues in the spring burning season.
Burning at varying seasons may also readily mimic
Native American fire regimes, and be more effective
at maintaining grass and forb plant communities in the
Great Plains which has implications for biodiversity
particularly for pollinators and grassland birds. Other
studies have also shown that the more diversity in the
plant community the greater the benefit to livestock
production as well.
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