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Introduction
Variation in prescribed fire characteristics over space and 
time can create a fire regime that is beneficial for many 
different plants and animals. Prescribed fire regimes are 
described by frequency, seasonality, intensity, size, and 
heterogeneity. When prescribed fire characteristics vary 
over time, the variability in the fire regime causes variation 
across the landscape (Table 1). Consider fire size: suppose 
fires often burn only small patches of vegetation in an area, 
but in some years, they completely burn all the vegetation 
in an area. In that case, there will be areas of vegetation 
on the landscape that vary in structure over time. This 
variation in vegetation structure affects biodiversity because 
plants and animals use resources (e.g., food, pollinators, 
mates, nest materials, soil microbes, etc.) at different times 
of the year in different types of vegetation patches. For 
example, deer and turkeys might use recently burned areas 
to search for food, while birds might find good nesting 
habitats in unburned areas (Fill and Crandall 2018).

Pyrodiversity refers to variation in fire regimes and their 
ecological effects over time and space. Highly variable 
fire regimes are said to have high pyrodiversity, and more 
consistent fire regimes have lower pyrodiversity (Jones 
and Tingley 2021). The original definition of pyrodiversity 
proposed that more variable fire regimes can meet more 
habitat needs, thereby increasing biodiversity (Martin and 
Sapsis 1992). The beneficial aspects of fire regime variability 

are used in other definitions for pyrodiversity and several 
related concepts (see the list of definitions below). The 
purpose of this publication is to provide information on 
how variation in prescribed fire size and heterogeneity and 
their impact over time relate to the habitat needs of animals 
and plants that live in frequently burned savannas. This 
document’s target audience consists of southeastern United 
States fire managers, land managers, and those interested in 
the ecological effects of prescribed fire.

Prescribed Fire Size
The size and arrangement of burned areas influence pyro-
diversity by affecting resources (Figure 1). The amount of 
land an animal or plant uses to meet its needs is called the 
organism’s home range (Powell and Mitchell 2012). When 
the size of a prescribed fire is much larger than a home 
range, an organism’s habitat needs must be met within the 
burned area. When the size of a fire is smaller than a home 
range, an organism could ideally move between burned 
and unburned areas to find resources. This concept applies 
to both horizontal and vertical space (Wiens 1976). For 
example, scorched trees provide a different habitat than 
trees with green leaves. This fact sheet focuses on horizontal 
spatial scale because most fires in southeastern landscapes 
are unlikely to burn into the treetops.
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Fire heterogeneity, or the arrangement, size, and structure 
of unburned patches within or around a burned area, affects 
the distribution of available resources. When a fire burns 
an animal’s home range completely, the area might become 
less suitable for some predators and competing species. 
Completely burned areas can be barriers to the movement 
of animals from outside the burned area, such as predators 
or competitors, because there is no shelter. For example, 
reptiles and amphibians sensitive to temperature and 
moisture extremes are unlikely to move across large, open, 
burned landscapes without shelter. Patchy fires, however, 
can allow animals with small home ranges to access more 
diverse resources. If an animal’s home range includes 
burned and unburned patches, the animal might search for 
food in unburned areas and use the burned areas for shelter 
because it can more readily see approaching predators 
(Embar et al. 2011). White-tailed deer exhibited increased 
movement when their home ranges included burned areas, 
presumably to avoid predators, relative to deer whose home 
ranges did not include burned areas (Cherry et al. 2018). 
Thus, deer still increased their use of burned areas for 
foraging while maintaining use of unburned areas (Cherry 
et al. 2018). Bees that nest in plant twigs and cavities 
can use patches of unburned vegetation within burned 
areas, but some bees can travel several kilometers to find 
resources (Mitchell et al. 2022).

Patchy or small burns also increase edge habitat, which is 
the area between two different habitats (Figure 2). Many 
organisms are drawn to edges because they can use each 
habitat to meet different needs (Wiens 1976; Harris 1988). 
However, the amount of edge and area within a burned or 
unburned patch affects habitat use differently (Sullivan et 
al. 2020) and can facilitate predation on some organisms. 
Habitat use can therefore be influenced by tradeoffs, such 
as the one between needing food and risking attack by 

predators (Cherry et al. 2017). Barriers such as busy roads 
and rivers that prevent plant or animal movement to 
different locations also affect the area that plant and animal 
populations require.

For plants, patchy fires provide spaces for seeds to germi-
nate or for plants to regrow from underground organs. 
Patchy fires are also good for species that need unburned 
areas to grow larger before they burn. For example, seeds 
of longleaf pine (Pinus palustris) need bare ground, or 
burned areas, in which to germinate. Early growth occurs 
mainly in unburned patches, which allow young trees to be 
sheltered from fires until they reach a larger size (Robertson 
et al. 2019). Fire patchiness can interact with the wetness 
and dryness of landscapes to provide habitat for different 
plant species. In north Florida pine savannas, for example, 
dry upland areas that burn completely provide habitat for 
resprouting Hypericum microsepalum. In contrast,two other 
reseeding Hypericum species grow in wetter lowland areas 
that burn infrequently and patchily (Crandall and Platt 
2012). Thus, patchy or heterogeneous fires allow species 
with different life histories to grow in the same burn area.

Variation over Time
Immediately after a fire, there are winners and losers. For 
example, predators such as snakes and raptors tend to be 
more successful immediately after fires than smaller mam-
mals such as raccoons, bobcats, and coyotes which avoid 
recently burned areas (Conner et al. 2011). This can make 
recently burned areas dangerous for smaller organisms 
(e.g., mice, lizards, etc.) but safer for larger organisms such 
as deer (Conner et al. 2011). In general, immediately after 
a fire, there is less food in the burned area for most animals 
(Lashley et al. 2011; Lashley et al. 2015); this is especially 
true if the burn is complete or not very patchy.

Over time, vegetation regrows in burned areas, and 
animal habitat use changes. For example, wild turkey and 
white-tailed deer increase their use of recently burned areas 
over time (Main and Richardson 2002), and more habitat 
becomes available for bee species as the vegetation returns 
and begins to flower (Mitchell et al. 2022). Regrowing 

Figure 1. A landscape with high pyrodiversity has a network of areas 
with different fire histories. On the left, the red patches within the 
white burn block represent only the areas that burned during the 
most recent fire. On the right, the last four burns appear and show 
that some areas might burn during every fire, whereas others burn 
occasionally or rarely.
Credits: R. M. Crandall, UF/IFAS

Figure 2. A small, patchy fire (A) in pine savannas leaves unburned 
habitat for plants and animals and creates the edge habitat (B) that is 
preferred by some animal species.
Credits: R. M. Crandall, UF/IFAS
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vegetation can be useful for an animal up to a point; for 
instance, deer have been shown to use 4-year-old vegetation 
patches less than more recently burned patches (Main and 
Richardson 2002). The effects of fire over time also depend 
on the animal’s lifespan. For example, if an organism 
lives for only a few days, vegetation in completely burned 
areas might not regrow sufficiently to provide necessary 
resources, and the individual will need unburned areas to 
survive as long as possible. Home ranges can differ between 
seasons (Niedzielski and Bowman 2016); therefore, fire 
seasonality may influence habitat availability in one season 
but not in another.

For some plant species, reproduction only or primarily 
occurs in the immediate aftermath of a fire. For instance, 
many plants in the sand pine ecosystem and other scrubby 
ecosystems in Florida, such as rosemary scrub, are favored 
by large areas of bare ground after an intense fire that 
kills all the adult plants (Greenberg 2003). Reproduction 
happens within a short post-fire window, and the vegetation 
recovers over time. This is why fire is so important for many 
fire-dependent plant species.

Management Considerations
Management goals can include providing habitat for spe-
cific species or increasing overall pyrodiversity. To achieve 
a consistent or variable fire regime, managers can adjust 
the area burned in prescribed fires, the weather conditions 
under which they burn, and the time since the previous 
fire. More variable fire regimes are generally considered to 
provide the greatest pyrodiversity value.

The most appropriate acreage to burn in prescribed fire 
regimes depends on management goals. When developing 
management objectives targeting specific plants or animals, 
consider animal home range size and habitat needs, and 
plant seed dispersal and reproduction. For example, 
research suggests that burn blocks of 40–60 acres, with 
50% of them burned annually, support nesting areas and 
food for northern bobwhite quail (Palmer and Sisson 2017; 
Rosche et al. 2019). Studies recommend burning 12%–33% 
of burn blocks (Wann et al. 2020) that are between 50 
and 500 acres (Chamberlain 2019; Sullivan et al. 2020) 
to support habitat needs when managing wild turkeys. 
If management objectives include supporting a broader 
variety of species, consider changing the size of a fire in a 
given area for each burn.

Figure 3. Overview of the effects of spatial variation of fire on plants and animals.
Credits: R. M. Crandall, UF/IFAS
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For a given fire size, patchy or more heterogeneous fires 
tend to maximize biodiversity. Fires that leave at least some 
unburned patches can help support a greater variety of 
species, including those that benefit from recent or past 
burns or both in close proximity (Figure 3). Management 
strategies to maximize biodiversity might include patch-
mosaic burning. Patch-mosaic burning means creating 
patchy fires by burning in less favorable fire conditions 
(e.g., high relative humidity), using less intense firing 
techniques (e.g., back-burning or widely spaced point 
source) (Waldrop and Goodrick 2012), and not going back 
to ignite patches that failed to burn. All of these techniques 
should increase burn patchiness in space and time. This 
can also be accomplished by increasing the overall fire size 
and letting fires burn in a natural pattern along gradients of 
fuel and soil moisture. If the goal is to manage for specific 
species, managers can identify the area an animal needs for 
particular resources. With that information, managers can 
then decide which areas to burn completely and which to 
burn heterogeneously.

Below are a few useful definitions for understanding the 
effects of fire over space and time.

Natural range of variability: Historical amount of variation 
in fire regime and ecosystem characteristics. In the United 
States, this is considered prior to European settlement 
(Jones and Tingley 2021).

Patchiness: Variation in size and arrangement of vegetation 
patches or burned areas on a landscape (Jones and Tingley 
2021).

Patch-mosaic burning: Establishing a network or mosaic 
of vegetation patches that have different structures to 
maximize biodiversity. Burns are ignited in different areas 
across the landscape and allowed to burn naturally (Jones 
and Tingley 2021).

Pyrodiversity: Biodiversity that results from the interac-
tions between fire regimes and animal and plant biodiver-
sity, especially related to food webs (Bowman et al. 2016).
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