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Abstract: Prescribed fires are frequently used to restore and maintain pine savanna in the southeastern United States. Although several declining bird 
species occur within these pine savannas, few studies have directly compared the effects of growing versus dormant season prescribed fires on breeding 
birds. Therefore, we compared the effects of growing- versus dormant-season prescribed fires on breeding bird communities in mature pine (Pinus spp.) 
stands within the Fort Benning Military Reservation in west-central Georgia. We used 50 m fixed-radius point counts to sample breeding bird com-
munities in growing and dormant season burned stands for two years post-treatment. We detected 50 bird species between 1–2 years post-burn, with 
43 species detected on growing-season burned sites and 48 species detected on dormant season burned sites. We detected few effects of season of burn 
on vegetation, individual bird species, bird habitat associations, or migratory strategy. Of the 25 bird species with >1.5 individuals 10 ha–1, only prairie 
warbler (Setophaga discolor), red-cockaded woodpecker (Picoides borealis), and red-headed woodpecker (Melanerpes erythrocephalus) abundance dif-
fered by season of burn, and all three species were more commonly encountered in growing- season burned stands 1–2 years post-burn. Although our 
results indicate that season of burn may have little effect on breeding bird communities after a single growing season burn, multiple growing season 
burns may result in more profound changes in the vegetation that could affect breeding bird communities within fire-maintained pine forests in the 
southeastern United States.
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Many southeastern United States forest types are fire-dominated 
or fire-influenced systems. Historically, most natural fires in this 
region were set by lightning during the growing season due to dry 
conditions and high temperatures (Komarek 1968). Additionally, 
Native Americans frequently set fires year-round to improve condi-
tions for game, maintain travel corridors, and improve food pro-
duction (Carroll et al. 2002, Van Lear et al. 2005). Today, prescribed 
fire is used to reduce forest fuel loads, prevent or minimize destruc-
tive wildfires (USDA 2000, Baeza et al. 2002), reduce hardwood 
cover to improve pine growth (Van Lear and Waldrop 1991, Shiver 
and Martin 2002), and create early successional plant communities 
(Sparks et al. 1998). 

Although pine (Pinus spp.) savannas once encompassed approx-
imately 30 million ha in the southeastern United States prior to Eu-
ropean settlement, changing land uses and fire suppression have re-
duced pine savanna to only about 1.2 million ha in widely scattered 
patches (Van Lear et al. 2005). Some bird species that depend on 
mature pine stands with open understories maintained by fire have 
declined in response to decreasing pine savanna, such as Bachman’s 
sparrow (Peucaea aestivalis), northern bobwhite (Colinus virgin-
ianus), and the federally endangered red-cockaded woodpecker 
(Picoides borealis) (Ligon et al. 1986, Hunter et al. 2001, Tucker et 
al. 2004). Additionally, several bird species of Partners in Flight 
conservation priority are common in fire-maintained vegetation 
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associations, such as brown-headed nuthatches (Sitta pusilla), log-
gerhead shrikes (Lanus ludovicianus), prairie warblers (Setophaga 
discolor), and yellow-breasted chats (Icteria virens) (Panjabi et al. 
2005). 

Prescribed burns can affect bird communities by altering struc-
ture and composition of understory vegetation (Brockway and 
Lewis 1997, Brawn et al. 2001). Dormant-season prescribed burns 
are frequently preferred by land managers due to lower ambient 
temperatures, higher fuel moisture, and consistent winds that 
minimize the risk of fires escaping control (Wade and Lunsford 
1989). However, use of growing-season burns to mimic natural fire 
regimes has received attention, particularly to control understory 
hardwood vegetation (Waldrop et al. 1992). Because growing- 
season burns occur during the nesting season of many bird spe-
cies, growing season fire may affect ground and shrub nesting spe-
cies (Petersen and Best 1987, Lang et al. 2002).

Several studies have demonstrated the effects of burned versus 
unburned areas in a variety of fire-maintained habitats on breed-
ing bird communities (Wilson et al. 1995, Allen et al. 2006). How-
ever, few studies have directly compared the effects of growing ver-
sus dormant season prescribed fires on breeding bird communities 
in mature upland pine forests. Therefore, to determine if season of 
burn affected individual bird species abundance and altered com-
position of breeding bird communities, we compared breeding 
bird communities on growing and dormant season burned upland 
pine forests for two years in west-central Georgia.

Methods
We conducted our study at the 74,000-ha Fort Benning Military 

Reservation near Columbus, Georgia. Fort Benning is situated on 
the Fall Line between the Piedmont and Upper Coastal Plain phys-
iographic regions. The Reservation has loamy latosolic soils, and 
elevations range from 61–213 m above sea level. It contains one of 
the largest populations of red-cockaded woodpeckers in the state 
(Schneider et al. 2010), and prescribed fire on a three-year rotation 
is used to control hardwoods to maintain low basal area pine forests 
with an open understory as part of red-cockaded woodpecker habi-
tat management. Mixed and pure forest stands of longleaf (Pinus 
palustris), loblolly (P. taeda), and shortleaf pine (P. echinata) domi-
nated the landscape. Sweetgum (Liquidambar styraciflua), persim-
mon (Diospyros virginiana), flowering dogwood (Cornus florida), 
broomsedge (Andropogon spp.), blackberry (Rubus spp.), gallberry 
(Ilex glauca), and wax myrtle (Morella cerifera) were common un-
derstory plants. 

We selected nine stands burned in the dormant season (January– 
March) and eight stands burned in the growing season (April–
May) in 1994. Stands varied from 50–150 ha in size. Plot selection 

was limited to areas that were planned for burns according to the 
installation management plan, and random sites were not logisti-
cally feasible because of safety concerns. All burns contained simi-
lar fuel loads and intensities, and all fires were controlled, creeping, 
and slow-to-moderate with no torching of canopy trees. Between 
September 1995 and March 1996, one dormant and four growing 
season stands were burned by wildfires and removed from sam-
pling for the second year. All stands were dominated by loblolly 
pine. Unburned plots were not included because fire exclusion is 
considered a treatment rather than a control in fire maintained 
habitats (Platt et al. 1988).

During July and August 1995 and 1996, we measured vegeta-
tion at nine random sampling points (0.04 ha) in each study stand 
(James and Shugart 1970). We measured stand age, woody basal 
area, shrub density, percent canopy closure, percent vegetative 
ground cover, vegetation profile, and snag density. We recorded 
species and diameter at breast height (DBH) of woody vegetation 
≥3.0 cm to measure woody basal area. We measured shrub density 
by recording all woody stems <3.0 within 1 m of 11.3m transects 
in each cardinal direction from each center point. We estimated 
percent canopy closure with a spherical densiometer (Lemmon 
1956). We recorded 10 estimates of vegetative ground cover at 
each sampling point using an ocular tube at 1 m intervals in each 
cardinal direction. Vegetative profile was visually estimated using 
a 0.5 × 3 m density board situated 11.3 m from the center point 
(Noon 1981). We measured snag density by counting snags along 
122 m transects through each avian and vegetation sampling point 
within 61 m of each side of each transect. We used analysis of vari-
ance (ANOVA) for vegetation comparisons between burn treat-
ments and years, and present the average of all points within each 
stand as the value for each vegetation variable.

We sampled birds at nine point counts located 122 m apart 
along a line transect within each stand. We conducted breeding 
bird counts biweekly from 1 April through mid-June in 1995–1996 
using the fixed-radius point count method (Hutto et al. 1986). 
Point counts were surveyed between sunrise and 1030 and were 
rotated among observers to reduce bias. All birds seen or heard 
during a five-minute interval and within 50 m were counted. Each 
point count was minimally situated 80 m from stand edges, creat-
ing a 30-m buffer between the farthest extent of the point count 
and a stand’s edge. We did not conduct counts on days with wind 
≥4 Beaufort Wind Scale or in moderate rain (Robbins 1981). Birds 
flushed when approaching or leaving a survey point were noted 
but not used in our analysis. Likewise, birds observed flying over 
a point or late overwintering species that do not breed in central 
Georgia (e.g., yellow-rumped warbler, Setophaga coronata) were 
excluded from analysis. Because adjacent point counts only had a 
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22-m buffer between their farthest extents, we were careful not to 
double count by paying attention to bird movements. Birds were 
classified according to habitat association (forest interior, for-
est edge, and pine-grassland) (Wilson et al. 1995) and migratory 
strategy (neotropical migrant, short-distance migrant, or resident) 
(Poole 2010). 

We examined the hypothesis that season of burn did not affect 
bird abundance, species richness, or diversity. We calculated detec-
tion probabilities and absolute abundance estimates using a Royle 
repeat count model in program PRESENCE (Royle 2004, Hines 
2006, Donovan and Hines 2007). We attempted to calculate abun-
dance estimates for each stand by analyzing each stand indepen-
dently using the nine nested point counts as independent counts 
over six visits. Unfortunately, sample size was small and generated 
such large confidence intervals that we had little confidence in the 
detection probabilities and absolute abundance estimates. Never-
theless, we calculated the maximum number of individual birds 
encountered by species at each point within a stand over all visits 
and summed these maximum values to provide a single count in-
dex for each stand. We assumed our maximum values represented 
perfect detection of all individuals within a stand for our count 
index model, although not accounting for heterogeneous detec-
tion probabilities among species likely underestimated the num-
ber of birds actually present (Royle et al. 2007). However, because 
all stands were maintained in low basal area pine with a relatively 
open understory, we believed that assuming detection was uni-
form between growing and dormant season burns was reasonable 
for our analysis. Additionally, although we had uneven replications 
between treatments and years, our standard errors were relatively 

unaffected despite reduced sample sizes. Thus, we assume that any 
observed differences in count abundance, species richness, and di-
versity was attributable to season of burn and not to errors associ-
ated with small sample sizes. 

We used multivariate ANOVA to compare count abundance 
(hereafter referred to as abundance) for individual bird species 
with >1.5 individuals 10 ha–1 and Shannon H´ diversity between 
growing and dormant season burns and year, and we tested for 
a burn by year interaction. Shannon diversity index values range 
from 0 where there is no diversity to ~5 for the most diverse com-
munities (Shannon and Weaver 1949). We calculated evenness as 
part of our diversity calculations, which varied from 0–1 with 0 
where most species were rare and just a few were abundant to 1 
where all species were almost equally abundant. We used multi-
variate ANOVA to compare abundance and species richness for 
habitat association and migratory status between growing and 
dormant season burns and year. We checked for possible viola-
tions of normality and outliers by examining graphs of residuals, 
Cook’s distance, and quantile-quantile plots in Program R (R De-
velopment Core Team 2008). When necessary, we used log(x + 1) 
transformations to normalize our data; however, we present un-
transformed values for ease of interpretation. We classified differ-
ences as significant at α = 0.05.

Results
Vegetation characteristics and profile were similar between 

growing and dormant season burned areas (Table 1). Only ground 
cover showed a treatment response and was greater in growing-
season burned areas (P = 0.04). We detected 50 bird species be-

Table 1. Mean vegetation characteristics and standard errors of growing- and dormant-season burns at one-year (1995) and two-years 
(1996) post-burn on Fort Benning Military Reservation, Georgia.

1995 1996

Growing Dormant Growing Dormant

Habitat characteristic Mean SE Mean SE P-value Mean SE Mean SE P-value

Stand agea (years) 51.6 4.3 57.7 4.0 0.31
Snag densitya (n/0.04 ha) 29.1 19.0 37.2 28.6 0.49
Basal areaa (m2/acre) 51.3 5.9 60.5 7.7 0.35
Canopy closurea (%) 31.7 0.9 31.0 0.8 0.56
Shrub density (n/0.04 ha) 10.2 0.8 8.0 0.8 0.45 15.1 1.6 13.4 1.2 0.73
Vegetative ground cover (%) 6.3 0.1 5.0 0.2 0.04 6.5 0.4 5.7 0.2 0.30
Vegetation profile (%)
      0.0–0.5 m 58.8 1.9 48.1 2.0 0.15 64.4 2.9 56.4 2.4 0.26
      0.5–1.0 m 36.1 2.1 30.6 2.0 0.41 44.7 3.1 38.9 2.5 0.48
      1.0–1.5 m 18.9 1.7 17.7 1.6 0.79 25.7 2.7 23.5 2.1 0.72
      1.5–2.0 m 13.3 1.5 15.5 1.6 0.57 23.3 2.7 20.4 2.0 0.59
      2.0–2.5 m 11.2 1.4 11.7 1.4 0.90 20.1 2.5 14.3 1.7 0.30
      2.5–3.0 m 11.7 1.5 10.6 1.3 0.74 16.9 2.3 14.6 1.8 0.66

a. Measurements only taken in 1995.
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tween 1–2 years post-burn, with 43 species detected in sites with 
growing season burned areas and 48 species detected in dormant 
season burned areas. In the first year post-burn, 40 species were 
observed in growing season burned areas and 43 species in dor-
mant season burned areas, and in the second year 33 and 37 spe-
cies were detected in growing and dormant season burned areas, 
respectively.

We detected few differences in individual bird species abundance 
between burn treatments. Only prairie warbler, red-cockaded wood-
pecker, and red-headed woodpecker (Melanerpes erythrocephalus) 
abundance differed by season of burn, and all three species were 
more commonly encountered in growing-season burned stands 1–2 
years post-burn (Table 2). Only downy woodpecker (Picoides pu-
bescens), summer tanager (Piranga rubra), and white-breasted nut-
hatch (Sitta carolinensis) abundance varied by year irrespective of 
treatment. Downy woodpecker abundance increased in both burn 
treatments in the second year, whereas summer tanagers and white-

breasted nuthatches were not detected in either burn treatment in 
the second year. The yellow-breasted chat was the only species with 
a year by season of burn interaction (F1,25 = 4.81, P = 0.04); chats were 
more abundant on dormant-season burned areas in the first year 
following burning, and more abundant on growing-season burned 
areas in the second year.

Avian Shannon H´ diversity was similar between burn treat-
ments and years (F1,24 ≤ 1.27, P ≥ 0.27) and averaged 2.82 (SE = 0.03) 
with average evenness of 0.90 (SE = 0.01). Season of burn had no 
effect on forest interior, forest edge, pine-grassland, neotropical 
migrant, or resident bird species (Tables 3 and 4). Forest interior 
birds declined in abundance and species richness in the second 
year irrespective of treatment (Table 3). We detected more species 
of short-distance migrants in growing season than dormant sea-
son burns in both years, but abundance of short-distance migrants 
was similar between burn treatments (Table 4). 

Table 2. Breeding bird count abundance (individuals/10 ha) comparisons for birds with >1.5 individuals 10 ha–1 between growing and dormant season burns at one-year (1995) and two-years (1996) post-
burn on Fort Benning Military Reservation, Georgia.

1995 1996

Growing Dormant Growing Dormant Burn Year

Common name Scientific name Statusa Mean SE  Mean SE  Mean SE  Mean SE  F P b  F P

Bachman’s sparrow Peucaea aestivalis B, F 6.3 1.2 7.6 2.2 8.2 3.8 4.5 1.3 0.08 0.78 0.35 0.56
Blue-gray gnatcatcher Polioptila caerulea A, E 2.1 0.9 4.1 1.2 5.0 3.1 4.8 1.2 0.70 0.41 1.11 0.30
Brown-headed cowbird Molothrus ater B, E 3.0 0.9 2.3 0.9 3.9 1.2 3.0 0.9 0.67 0.42 0.68 0.42
Brown-headed nuthatch Sitta pusilla C, F 4.1 1.3 4.0 1.4 2.1 1.4 3.6 1.0 0.12 0.74 0.54 0.46
Blue jay Cyanocitta cristata B, E 1.6 0.8 1.6 0.5 0.7 0.4 0.9 0.4 0.00 0.94 1.51 0.23
Carolina chickadee Poecile carolinensis C, D 3.0 1.1 4.4 1.0 2.9 1.2 5.9 1.7 2.28 0.14 0.41 0.53
Carolina wren Thryothorus ludovicianus C, E 7.3 1.5 5.6 1.3 6.4 2.1 4.3 0.9 1.87 0.18 0.67 0.42
Common yellowthroat Geothlypis trichas A, E 3.9 1.4 3.6 1.6 4.6 1.4 2.3 1.1 1.76 0.20 0.03 0.87
Downy woodpecker Picoides pubescens C, D 0.4 0.2 0.9 0.2 2.9 1.2 1.6 0.5 0.12 0.73 9.50 <0.01
Eastern towhee Pipilo erythrophthalmus B, E 9.1 1.6 9.7 2.1 12.5 1.5 10.9 2.6 0.00 0.92 0.78 0.38
Eastern wood-pewee Contopus virens A, F 4.1 1.4 3.6 0.7 4.3 1.3 3.8 0.7 0.04 0.84 0.36 0.55
Great crested flycatcher Myiarchus crinitus A, D 5.5 1.4 5.7 1.4 2.9 1.5 5.7 1.2 0.66 0.42 0.48 0.49
Indigo bunting Passerina cyanea A, F 8.4 1.1 7.9 0.7 8.9 1.2 9.3 1.8 0.02 0.88 0.71 0.41
Northern cardinal Cardinalis cardinalis C, E 5.2 1.0 6.6 1.4 6.8 1.2 5.7 1.8 0.09 0.76 0.00 0.97
Pine warbler Setophaga pinus B, F 17.5 4.8 15.0 1.9 6.1 2.0 12.1 1.9 0.05 0.82 3.73 0.06
Prairie warbler Setophaga discolor A, F 13.9 2.4 6.7 1.7 17.9 2.6 10.4 2.7 9.41 <0.01 0.13 0.13
Red-bellied woodpecker Melanerpes carolinus C, D 2.0 0.5 2.9 0.6 2.5 0.4 2.5 0.9 0.44 0.51 0.00 0.96
Red-cockaded woodpecker Picoides borealis C, F 6.4 1.9 2.7 1.1 4.6 3.4 1.4 1.2 4.55 0.04 2.37 0.14
Red-eyed vireo Vireo olivaceus A, D 3.8 0.9 2.7 0.7 3.9 1.6 3.8 1.1 0.53 0.47 0.53 0.47
Red-headed woodpecker Melanerpes erythrocephalus B, F 2.7 1.1 1.1 0.5 3.6 2.1 0.5 0.4 5.29 0.03 0.00 0.96
Summer tanager Piranga rubra A, D 3.8 1.1 6.0 1.1 0.0 0.0 0.0 0.0 2.09 0.09 75.50 <0.01
Tufted titmouse Baeolophus bicolor C, D 2.9 0.9 4.0 1.3 3.9 0.4 2.9 0.7 0.08 0.78 0.08 0.78
White-breasted nuthatch Sitta carolinensis B, E 3.2 1.5 2.3 0.8 0.0 0.0 0.0 0.0 0.34 0.57 6.99 0.02
White-eyed vireo Vireo griseus A, E 0.9 0.5 2.7 1.0 1.8 1.4 1.1 0.5 1.02 0.32 0.65 0.43
Yellow-breasted chat Icteria virens A, E 2.3 1.0 4.7 1.2 7.1 1.7 3.8 1.2 0.03 0.86 0.89 0.35

a. A = Neotropical migrant, B = Short-distance migrant, C. Resident; D = Forest interior, E = Forest edge, F = Pine-grassland
b. Degrees of freedom: season of burn = 1, year = 1, year × season of burn = 1, error = 24.
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Discussion
Bird communities respond to changes in vegetation structure 

and composition created by a variety of abiotic and anthropogenic 
causes (MacArthur and MacArthur 1961). In most cases, differ-
ences in bird community abundance and species richness before 
and after prescribed fire are most obvious during efforts to re-
store fire-dependent pine-grassland communities after extended 
periods of fire suppression. Reintroduction of fire to these areas 
often causes abrupt changes in stand conditions (e.g., reduced 
understory woody cover, increase in herbaceous vegetation) that 
encourage bird species that utilize early successional vegetation as-
sociations while simultaneously causing declines in forest interior 
birds (Wilson et al. 1995, Davis et al. 2000, Allen et al. 2006). In 
areas that have been restored to pyric pine-grassland communities 
and maintained under similar fire frequencies, differences in plant 
communities among sites burned in the growing versus dormant 
season are less distinct (Sparks et al. 1998). 

We observed similar vegetation and breeding bird communities 
between growing and dormant season burns. Similarly, Howell et 
al. (2008) reported no differences in apparent nest success for all 
bird species, except for prairie warbler, in dormant versus growing 
season burned areas in the first year following a burn. However, 
because the use of growing season fire was limited within Fort 
Benning, vegetation differences between growing and dormant 
season fires may not be apparent unless sites are subjected to grow-
ing season fires over several fire cycles. 

Vegetative responses between sites that have undergone long-
term growing and dormant season burns are obscure. Sparks et al. 
(1998) observed only minor effects after a single growing season 
burn on a site that was historically burned in the dormant sea-
son. Season of fire influenced the distribution and abundance of 
fewer than 10% of the plant species they encountered. However, 
season of burn differentially affected seed production of several 
grass species in Florida (Shepherd et al. 2011); therefore, burning 

Table 3. Abundance and species richness means and standard errors for bird habitat associations between growing and dormant season burns at one-year 
(1995) and two-years (1996) post-burn on Fort Benning Military Reservation, Georgia.

1995 1996

Growing Dormant Growing Dormant Burn Year

Mean SE  Mean SE  Mean SE  Mean SE  F P a  F P

Abundance
      Forest interior 26.6 3.4 32.2 2.5 20.7 3.8 24.6 2.8 2.6 0.12 4.95 0.04
      Forest edge 39.8 5.0 44.7 7.4 53.2 5.3 38.9 6.2 0.11 0.74 0.04 0.84
      Pine-grassland 65.2 10.8 50.6 5.8 56.4 11.0 47.0 7.4 2.11 0.16 0.40 0.53

Species richness 
      Forest interior 8.0 0.8 8.5 0.7 6.5 1.0 6.6 0.7 0.21 0.65 4.82 0.04
      Forest edge 8.0 0.4 7.7 0.9 9.5 0.3 8.1 0.8 0.80 0.38 1.11 0.30
      Pine-grassland 8.3 0.5 7.1 0.6 7.0 0.6 6.8 0.6 1.65 0.21 1.18 0.29

a. Degrees of freedom: season of burn = 1, year = 1, year × season of burn = 1, error = 24.

Table 4. Abundance and species richness means and standard errors for bird migratory strategies between growing and dormant season burns at one-year 
(1995) and two-years (1996) post-burn on Fort Benning Military Reservation, Georgia.

1995 1996

Growing Dormant Growing Dormant Burn Year

Mean SE  Mean SE  Mean SE  Mean SE  F P a  F P

Abundance
      Neotropical migrant 53.8 3.4 53.6 4.5 57.9 4.4 48.6 4.9 0.59 0.45 0.12 0.74
      Short-distance migrant 38.8 5.3 33.6 3.2 31.4 5.2 29.3 3.1 0.89 0.35 1.61 0.22
      Resident 39.1 2.2 40.4 3.1 41.1 8.1 32.7 4.0 0.35 0.56 1.11 0.30

Species richness
      Neotropical migrant 10.4 0.5 10.3 0.8 8.8 0.6 9.3 0.4 0.08 0.78 3.16 0.09
      Short-distance migrant 5.4 0.4 4.9 0.4 6.3 0.8 4.5 0.4 4.25 0.05 0.03 0.87
      Resident 8.5 0.4 8.1 0.5 8.0 0.7 7.6 0.4 0.60 0.44 0.93 0.34

a. Degrees of freedom: season of burn = 1, year = 1, year × season of burn = 1, error = 24.
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in the growing season over several fire cycles may shift understory 
vegetation characteristics. Also, growing season burns had less 
shrub resprouting than dormant-season burns in Florida and Lou-
isiana after two fire cycles (Drewa et al. 2002). In a 20-year study 
examining the effects of dormant and growing season burns, Lewis 
and Harshbarger (1976) observed that grasses were dominant on 
annually and biennially burned growing season plots, while low-
growing shrubs were dominant on dormant season plots. There-
fore, multiple and regularly timed growing season burns may alter 
understory vegetation characteristics and affect bird communities 
in the long-term. 

Although most bird species were unaffected by season of burn, 
we observed greater abundance of prairie warblers, red-cockaded 
woodpeckers, and red-headed woodpeckers in growing-season 
burned areas than dormant-season burned areas. Many species of 
insects are attracted to recently burned areas (Evans 1971, Hanula 
and Wade 2003), and growing-season burns may attract wood 
boring and bark inhabiting insects while these insects are most ac-
tive, thus increasing the amount of food available to woodpeckers. 

Prairie warblers and yellow-breasted chats use patchy low shrub 
cover to nest and feed (Schneider et al. 2010) and more effective 
understory hardwood control potentially achieved in growing- 
season burns may cause temporary reductions in prairie warbler and 
chat abundance when compared with less effective dormant-season 
burns (Waldrop et al. 1992). Wilson et al. (1995) observed an in-
crease in prairie warbler abundance following dormant-season fire 
over unburned stands. Prairie warbler densities peak a few years 
after fire, then decline as woody shrubs grow into the midstory or 
the stand is burned again (Nolan 1978). Although season of burn 
did not affect shrub density in our study, shrub cover may have 
differed between burn treatments and possibly influenced prairie 
warbler and chat abundance. Drewa et al. (2002) observed no dif-
ferences in shrub density between growing and dormant season 
burns, but they observed fewer shrub resprouts following a growing 
season burn when compared with a dormant season burn. There-
fore, a dormant season burn may already have an excess of woody 
cover that may discourage yellow-breasted chats and prairie war-
blers by the second year.

Similar to Howell et al. (2008), our results indicate that season 
of burn may have little effect on breeding bird communities with-
in fire-maintained pine forests in the southeastern United States. 
However, we only examined breeding bird communities after a 
single growing season burn, and multiple growing season burns 
may result in more profound changes in the vegetation that could 
affect breeding bird communities. Although our knowledge of the 
effects of long-term growing versus dormant season burns on veg-
etation and wildlife is still relatively incomplete, the use of growing 

season burns as a management tool appears to pose little risk to 
breeding and nesting birds. 

Acknowledgments
This study was funded by Daniel B. Warnell School of Forest-

ry and Natural Resources-University of Georgia, McIntire Sten-
nis Project No. GEO-0074-MS, and the Department of Defense 
Legacy Resource Management Program. P. Swiderek and the late 
C. Ford obtained funding and provided help while at Fort Benning 
Military Reservation. Statistical support was giving by R. J. Coo-
per. K. Ellington, S. B. Castleberry, and R. Schorr assisted sampling 
vegetation.

Literature Cited
Allen, J. C., S. M. Krieger, J. R. Walters, J. A. Collazo, and P. C. Stouffer. 2006. 

Associations of breeding birds with fire-influenced and riparian-upland 
gradients in a longleaf pine ecosystem. The Auk 123:1110–1128.

Baeza, M. J., M. De Luís, J. Raventós, and A. Escarré. 2002. Factors influencing 
fire behaviour in shrublands of different stand ages and the implications 
for using prescribed burning to reduce wildfire risk. Journal of Environ-
mental Management 65:199–208.

Brawn, J. D., S. K. Robinson, and R. T. Frank, III. 2001. The role of disturbance 
in the ecology and conservation of birds. Annual Review of Ecology and 
Systematics 32:251–276.

Brockway, D. G. and C. E. Lewis. 1997. Long-term effects of dormant-season 
prescribed fire on plant community diversity, structure and productivity 
in a longleaf pine wiregrass ecosystem. Forest Ecology and Management 
96:167–183.

Carroll, W. C., P. R. Kapeluck, R. A. Harper, and D. H. Van Lear. 2002. Back-
ground paper: historical overview of the southern forest landscape and 
associated resources. Pages 583–606 in D. N. Wear, and J. G. Greis, edi-
tors. Southern Forest Resource Assessment. USDA Forest Service, Gen-
eral Technical Report SRS-53, Asheville, North Carolina.

Davis, M. A., D. W. Peterson, P. B. Reich, M. Crozier, T. Query, E. Mitchell,  
J. Huntington, and P. Bazakas. 2000. Restoring savanna using fire: impact 
on the breeding bird community. Restoration Ecology 8:30–40.

Donovan, T. M. and J. E. Hines. 2007. Exercises in occupancy modeling and 
estimation. http://www.uvm.edu/rsenr/vtcfwru/spreadsheets/occupancy/
occupancy.htm. Accessed 6 May 2011.

Drewa, P. B., W. J. Platt, and E. B. Moser. 2002. Fire effects on resprouting 
of shrubs in headwaters of southeastern longleaf pine savannas. Ecology 
83:755–767.

Evans, G. W. 1971. The attraction of insects to forest fires. Proceedings of the 
Tall Timbers Conference on Ecological Animal Control by Habitat Man-
agement 3:115–127.

Hanula, J. L. and D. D. Wade. 2003. Influence of long-term dormant-season 
burning and fire exclusion on ground-dwelling arthropod populations 
in longleaf pine flatwoods ecosystems. Forest Ecology and Management 
175:163–184.

Hines, J. E. 2006. PRESENCE2-Software to estimate patch occupancy and re-
lated parameters. USGS-PWRC. http://www.mbr-pwrc.usgs.gov/software 
/presence.html. Accessed 6 May 2011.

Howell, M. A., J. A. Martin, T. G. King, B. R. Chapman, and K. V. Miller. 2008. 
Avian nest success in growing and dormant season burned pine forests of 
Georgia. Proceedings of the Southeastern Association of Fish and Wild-
life Agencies 62:12–16.



2011 Proc. Annu. Conf. SEAFWA

Season of Burn Effects on Breeding Birds Lane et al.   7

Hunter, W. C., D. A. Buehler, R. A. Canterbury, J. L. Confer, and P. B. Hamel. 
2001. Conservation of disturbance-dependent birds in eastern North 
America. Wildlife Society Bulletin 29:440–455.

Hutto, R. L., S. M. Pletschet, and P. Hendricks. 1986. A fixed-radius point count 
method for nonbreeding and breeding season use. The Auk 103:593–602.

James, F. C. and H. H. Shugart, Jr. 1970. A quantitative method of habitat de-
scription. Audubon Field Notes 24:727–736.

Komarek, E. V. 1968. Lightning and lightning fires as ecological forces. Pro-
ceedings of the Annual Tall Timbers Fire Ecology Conference 8:169–197.

Lang, J. D., L. A. Powell, D. G. Krementz, M. J. Conroy, and T. Grubb. 2002. 
Wood thrush movements and habitat use: effects of forest management 
for red-cockaded woodpeckers. The Auk 119:109–124.

Lemmon, P. E. 1956. A spherical densiometer for estimating forest overstory 
density. Forest Science 2:314–320.

Lewis, C. E. and T. J. Harshbarger. 1976. Shrub and herbaceous vegetation af-
ter 20 years of prescribed burning in the South Carolina Coastal Plain. 
Journal of Range Management 29:13–18.

Ligon, J. D., P. B. Stacey, R. N. Conner, C. E. Bock, and C. S. Adkisson. 1986. 
Report of the American Ornithologists’ Union committee for the conser-
vation of the red-cockaded woodpecker. The Auk 103:848–855.

MacArthur, R. and J. MacArthur. 1961. On bird species diversity. Ecology 
42:594–598.

Nolan, V., Jr. 1978. The ecology and behavior of the prairie warbler Dendroica 
discolor. Ornithological Monographs 26:1–595.

Noon, B. R. 1981. Techniques for sampling avian habitats. Pages 42–51 in  
D. E. Campen, editor. The use of multivariate statistics in studies of wild-
life habitat. USDA Forest Service, General Technical Report. RM-87, Fort 
Collins, Colorado.

Panjabi, A. O., E. H. Dunn, P. J. Blancher, W. C. Hunter, B. Altman, J. Bart,  
C. J. Beardmore, et al. 2005. Partners in Flight species assessment data-
base. Rocky Mountain Bird Observatory. http://www.rmbo.org/pif/pifdb 
.html. Accessed 6 May 2011.

Petersen, K. L. and L. B. Best. 1987. Effects of prescribed burning on nongame 
birds in a sagebrush community. Wildlife Society Bulletin 15:317–329.

Platt, W. J., G. W. Evans, and M. M. Davis. 1988. Effects of fire season on flow-
ering of forbs and shrubs in longleaf pine forests. Oecologia 76:353–363.

Poole, A. 2010. The birds of North America online. Cornell Laboratory of Or-
nithology. http://bna.birds.cornell.edu/bna. Accessed 6 May 2011.

R Development Core Team. 2008. R: A language and environment for statisti-
cal computing. R Foundation for Statistical Computing, Vienna, Austria.

Robbins, C. S. 1981. Bird activity levels related to weather. Studies in Avian 
Biology 6:301–310.

Royle, J. A. 2004. N-mixture models for estimating population size from spa-
tially replicated counts. Biometrics 60:108–115.

———, M. Kerv, R. Gautier, and H. Schmid. 2007. Hierarchical spatial mod-
els of abundance and occurrence from imperfect survey data. Ecological 
Monographs 77:465–481.

Schneider, T. M., G. Beaton, T. S. Keyes, and N. A. Klaus, editors. 2010. The 
Breeding Bird Atlas of Georgia. University of Georgia Press, Athens.

Shannon, C. E. and W. Weaver. 1949. The Mathematical Theory of Communi-
cation. University of Illinois Press, Urbana, Illinois.

Shepherd, B. J., D. L. Miller, and M. Thetford. 2011. Fire season effects on 
flowering characteristics and germination of longleaf pine (Pinus palus-
tris) savanna grasses. Restoration Ecology 19:1–9.

Shiver, B. D. and S. W. Martin. 2002. Twelve-year results of a loblolly pine 
site preparation study in the Piedmont and Upper Coastal Plain of South 
Carolina, Georgia, and Alabama. Southern Journal of Applied Forestry 
26:32–36.

Sparks, J. C., R. E. Masters, D. M. Engle, M. W. Palmer, and G. A. Bukenhofer. 
1998. Effects of late growing-season and late dormant-season prescribed 
fire on herbaceous vegetation in restored pine-grassland communities. 
Journal of Vegetation Science 9:133–142.

Tucker, J. W. Jr., W. D. Robinson, and J. B. Grand. 2004. Influence of fire on 
Bachman’s sparrow, an endemic North American songbird. Journal of 
Wildlife Management 68:1114–1123.

USDA. 2000. Managing the impact of wildfires on communities and the en-
vironment: A report to the president in response to the wildfires of 2000. 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.65.2726&rep=
rep1&type=pdf#page=9. Accessed 6 May 2011.

Van Lear, D. H. W. D. Carroll, P. R. Kapeluck, and R. Johnson. 2005. History 
and restoration of the longleaf pine-grassland ecosystem: Implications for 
species at risk. Forest Ecology and Management 211:150–165.

Van Lear, D. H. and T. A. Waldrop. 1991. Prescribed burning in regeneration. 
Pages 235–250 in M. L. Duryea, and P. M. Dougherty, editors. Forest Re-
generation Manual. Kluwer Academic Publishers, Dordrecht, Netherlands.

Wade, D. D. and J. D. Lunsford. 1989. A guide for prescribed fire in southern 
forests. U.S. Department of Agriculture, Forest Service Southern Region. 
Technical Publication R8-TP11. http://www.gfc.state.ga.us/ForestFire/
PrescribedFireGuide/index.html. Accessed 6 May 2011.

Waldrop, T. A., D. L. White, and S. M. Jones. 1992. Fire regimes for pine-
grassland communities in the southeastern United States. Forest Ecology 
and Management 47:195–210.

Wilson, C. W., R. E. Masters, and G. A. Bukenhofer. 1995. Breeding bird re-
sponse to pine grassland community restoration for red-cockaded wood-
peckers. Journal of Wildlife Management 59:56–67.


