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Controlled fire incidents have been seen as a necessary ecological management tool adopted by 

vulnerable ecosystems in order to protect themselves from major fires, encourage the growth of new 

vegetation, and conserve the habitat. Nevertheless, the specific effects of controlled fire incidents on 

behavioral adaptation, nest selection, and reproductive success among ground-nesting birds still 

require further study. Therefore, this study examines the influence of prescribed burn regimes, pyro 

diversity, and regeneration of vegetative structures after burning on microhabitat selections for nests 

and the subsequent survival rates of juvenile birds. With the aid of field observation techniques and 

demographic studies carried out within experimental burn plots, structural changes experienced within 

the vegetation and their effects on the bird population were analyzed. It is clear that although the 

immediate aftermath of fires leads to reduced cover vegetation suitable for nests, they significantly 

lower the obstacles present, hinder the movements of generalists, and enhance the growth of plants 

important for chicks. Pyro diversity in burning practices ensures maximum concealment of nests and 

efficiency in brooding. In essence, the study establishes that carefully planned, low-intensity 

controlled burning does not lead to the irreversible destabilization of avian species, but rather serves 

as an important trigger for optimizing habitat. The findings establish a connection between two vital 

ecological activities by serving as an ecological map for wildlife protection agencies that need to 

protect sensitive ground-nesting birds. 
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Introduction 

In terms of the implementation of controlled 

fire activities, usually known as prescribed 

burning, it has become a key element in the 

adaptive land management strategies and 

ecosystem conservation. In most cases, fire is a 

naturally occurring disturbance regime that 

works towards maintaining the structural 

characteristics of an ecosystem through the 

prevention of the dominance of invasive species 

and the growth of an understory vegetation that 

allows light penetration. It is worth noting that 

ground-nesting bird species are intricately linked 

to such ecosystems through direct dependence on 

the specific characteristics of the understory 

vegetation. These birds build their nests either on 

the ground or in low vegetation. Thus, any 

change in the structural and architectural features 

of vegetation due to fire impacts them heavily. 

The major relevance of this question is related 

to the steady decrease in the numbers of birds 

inhabiting grasslands and open woodlands 

around the globe. As an immediate danger to bird 

biodiversity in terms of fire-related threats, 

wildfires should be considered; at the same time, 

the use of prescribed fires allows managing the 

impact by creating conditions favorable to birds' 

life. At the same time, inappropriate fire-related 

activity may harm bird biodiversity due to the 

destruction of active nests, depletion of 

immediate food supplies, and increased predation 

pressure on juveniles (Matkarimov et al., 2025). 

Hence, the key task for conservation biologists 

and managers is to learn the conditions ensuring 

juvenile safety and proper nesting site selection. 

Contributions of the current research paper 

towards the avian fire ecology literature include 

the following points. The study first outlines the 

findings on bird microhabitat use following 

wildfires by showing how vegetation successions 

impact birds' behavioral patterns. The paper 

further clarifies the complexity of effects from 

fire events through differentiating the adverse 

and beneficial aspects of fires over the short and 

long term, respectively. Namely, the paper 

distinguishes between fire hazards, related to nest 

exposure to danger, and fire benefits, including 

increased insect availability and decreased 

efficiency of avian predators. 

This research paper is organized into seven 

descriptive sections to provide a clear and 

systematic trajectory. After this introductory 

contextualization, Section 2 provides an 

extensive literature survey that grounds the study 

in established ecological findings. Section 3 

provides a descriptive framework to illustrate the 

conceptual mechanics of postfire habitat use and 

brood safety. Section 4 describes the qualitative 

methods and collection procedures of 

environmental data used to assess avian 

responses. Section 5 presents the empirical 

results and a descriptive data analysis of nesting 

patterns and survival metrics. Section 6 presents 

an integrated discussion on conservation 

implications, limitations of the landscape, and 

future research directions. Section 7 ends with a 

brief summary of the main findings of this 

investigation. 
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Literature Survey 

Reviewing the literature on how birds respond 

to fires through historical and contemporary 

sources shows an intricate pattern of behavioral 

adaptations and contrasting demographic 

outcomes. Initially, the perception of the 

influence of fire was one of devastation; 

however, more modern ecological theory stresses 

its importance in creating spatial variability in the 

environment – pyro diversity (Stillman et al., 

2019). Indeed, studies monitoring the presence of 

unique species in areas affected by fires show that 

many of them intentionally seek habitats in which 

recent fires occurred because of the increased 

accessibility of both food and nest sites (Stillman 

et al., 2019). At the same time, models predicting 

the effect of changes in the climate point out that, 

along with rising temperatures, it will become 

crucial to manage fire as a way to avoid massive 

uncontrolled wildfires in temperate ecosystems 

(Anuradha & Taconi, 2023). Specifically, in open 

prairie areas, controlled application of fires in 

combination with grazing shows that upland 

sandpipers choose resources in dependence on 

the period of time from the previous fire event 

(Sandercock et al., 2015). 

The use of these techniques is further 

maximized using various oversight technologies 

such as unmanned drones powered by edge 

intelligence, which help in the real-time 

supervision of not only the spread of fires but also 

the subsequent recovery of habitats in the region 

(Nandagopal et al., 2025). The ideal timing of 

controlled applications of fire is one of the 

important issues currently being discussed 

among scientists; for instance, using prescribed 

burns during the growth period of the plants may 

cause significant impacts on wild turkey nests' 

success as well as their microhabitats, requiring 

them to resort to non-burned edges (Kilburg et 

al., 2014). These environmental engineers are 

becoming more involved in the field due to the 

development of techniques for limiting         

macro-level damages while maximizing the 

positive effects of low-intensity ground burns 

locally (Arora & Kapoor, 2021). Finally, research 

highlights the importance of pyrodiversity for the 

age-dependent relations between the birds and 

their habitat, whereby mature birds and recently 

fledged birds use separate succession patches 

(Stillman et al., 2019). 

The demands of young broods make the issue 

more complicated since the success of the broods 

of northern bobwhite quail appears to be entirely 

dependent on the rich insect fauna and open 

movement corridors provided by the regular   

low-intensity fires (Kamps et al., 2017). Local 

population dynamics within different pitch     

pine-scrub oak barrens have revealed that site 

selection of the prairie warbler's nests and its 

subsequent survival rates are consistently 

affected by the density of the regenerating 

understory (Akresh, 2012). The behavioral 

aspects in the process of nesting also play a part 

in these outcomes; for instance, thorough 

observations into the incubation behavior of wild 

turkeys showed that long off-nests or certain    

off-nest activities were capable of influencing the 

total survival rate of nests when the area was 

lacking in appropriate vegetation coverage 

(Bakner et al., 2019). Likewise, reproductive 

ecology in the longleaf pine savannas, which are 
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regularly burned, depends on the fast recovery of 

native grass cover to provide sufficient 

concealment (Little et al., 2014). 

According to international studies, especially 

those carried out on tropical savannas, changes in 

fire patterns will cause drastic changes in bird 

communities because the failure to manage fires 

may cause the emergence of later-season fires, 

which kill many species on the ground 

(Woinarski & Legge, 2013). Post-fledgling 

survival, just like that of grasshopper sparrows, is 

strongly influenced by the habitat structure 

created through fire and grazing (Hovick et al., 

2011). In addition, predation plays a vital role 

here as exclusion experiments with predators 

have proved that keeping nests and chicks safe 

from the threat of generalist predators 

significantly increases recruitment success 

(Smith et al., 2013). The landscape edge itself 

cannot be left out either, since having artificial 

rows of trees and edge fragments creates hunting 

grounds for both bird and mammalian predators 

(Ellison et al., 2013). 

Framework of Post-Fire Habitat 

Utilization 

In order to construct a theoretical framework 

around the interplay between the fire activity and 

reproductive processes of the ground-nesting 

species, one must take into consideration 

structural, trophic, and predatory shifts at various 

stages of succession. As a fire passes through the 

ground-level ecosystem, it instantly eliminates 

all the accumulated organic matter, litter, and 

growing woody understory. This physical 

transformation of the environment results in a 

change in the microclimate and triggers the 

emergence of seeds adapted to fire conditions and 

faster nutrient recycling. To the ground-nesting 

bird, this structural reorganization becomes a 

double-edged sword because the concealment 

factor gets minimized, but increased visibility 

allows more time for spotting approaching 

predators. 

The relationship described above could be 

better understood through a descriptive 

ecological balance model where the quality of the 

habitat is shown as an equation dependent on the 

period following fire events. In the first few 

months after fire events (0 to 3 months), the 

habitat is known for its highly visible structure 

with little cover from plant material. In the next 

few months (4 to 12 months), there will be fast 

growth, yielding high levels of succulent herbs, 

native grasses, and an increased population of 

herbivore insects. During this time, the habitat 

provides the best ecological window for        

brood-raising, as it offers hiding places and 

plenty of food sources. After 12 months, there 

will be more biomass buildup, and the habitat 

will become increasingly choked, offering less 

space and food for the birds. 

As illustrated in figure 1, controlled fires have 

a systematic way of organizing the understory 

environment, such that it enables reproduction 

for birds that nest on the ground. This cycle starts 

with an initial structural re-organization whereby 

low-intensity fires remove dead organic matter 

and create clear paths for animal movement. This 

initiates a series of vegetational regrowth through 

nutrient release from the soil and high-protein 

insects. 



Journal of Animal Environment, Vol. 18, No. 1, Spring 2026 

268 

 

Figure 1: Post-Fire Habitat Transformation Flow 

Finally, this results in an ideal nesting mosaic 

which facilitates hiding and easy access to food. 

In the dynamic environment that the chicks 

face, the dynamics of their survival can be 

described by an optimization principle involving 

several variables. Chick brood success is not a 

result of one variable but depends on foraging 

efficacy, speed of movement, and predator 

avoidance ability. In densely vegetated and 

undisturbed habitats, the movement of the chicks 

is physically hindered, reducing the efficacy of 

foraging and requiring juveniles to beg for food 

longer than necessary, increasing their chances of 

predation because of loud calls. On the other 

hand, in newly burnt territories, although chicks 

can move freely and prey easily, there is the risk 

of exposure from aerial predators such as hawks 

and crows because of the lack of canopy cover. 

Qualitative Methods and 

Environmental Data Collection 

Ground nesting birds' reactions to the use of 

fire management have to be studied using a tiered 

methodology that takes into consideration 

changes in the landscape and changes in the 

population dynamics of the birds. For this study, 

various test sites were created by creating various 

burning regimes for each site, which included 

burning annually once in spring, burning 

biennially using the rotation method, and leaving 

one fire-suppressed area as a control. Each test 

site was then mapped to show various physical 

characteristics such as obstructions, litter depth, 

and vegetation height. 

Bird demography tracking was done early 

during the reproductive season by using 

systematic searches on the ground to find active 

nests without disturbing any local nesting pairs of 

birds. Once a nest had been found, its 

geographical coordinates would be taken 

together with its habitat parameters according to 

a certain layout. In order to obtain comprehensive 

information regarding the behaviors of the birds 

in the nests, some nests had to be equipped with 

miniature field cameras, which were resistant to 

weather conditions. 

With the success of the hatching, observations 

moved on to measure juvenile survival following 

fledging. Juveniles are very mobile and hard to 

observe; hence, brooding techniques in addition 

to the attachment of radio-telemetry transmitters 

to selected indicator species were used to monitor 

Controlled Fire Event 

Structural Reset Phase Consumes Thick Litter, Opens Travel Paths 

Vegetative Regeneration  Sparks Nutrient Release & Insect Surges 

Optimized Brood Mosaic 
Balances Safety Concealment 
With Foraging Ease 
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the juvenile survival of the birds. Brood size and 

loss were determined through repeated flush 

counts and observation of the different burn 

regimes. This would enable the scientists to relate 

the movement of juveniles with their survival 

probabilities with respect to the characteristics of 

the patches they moved through. 

Results 

These results clearly show differences in nest 

placement and juveniles' survival rates for the 

different fire management plots. Birds 

constructing nests in newly burned areas (less 

than three months since fire) exhibited a strong 

tendency to choose microhabitats with remaining 

unburnt tufts of perennial bunchgrasses, which 

suggests that birds deliberately seek out local 

refuge patches within the general burnt area. 

Nesting birds in the fire-suppressed control plots 

required very thick cover but were disadvantaged 

by decreased visibility, which often enabled 

terrestrial predators to come close unnoticed. 

Intermediate rotation burns plots (four to twelve 

months since fire) attracted the greatest number 

of nesting pairs because the growing vegetation 

offered good protection with exposed patches of 

soil. 

Table 1: Avian Demographic Metrics Across Varying Successional Post-Fire Intervals 

Fire Management 

Treatment 

Mean Nest 

Cover 

Density (%) 

Relative 

Foraging Insect 

Abundance 

Daily Nest 

Survival 

Probability (%) 

30-Day Juvenile 

Fledgling 

Success (%) 

Primary 

Documented 

Cause of Mortality 

Immediate post-

burn (0–3 Mos) 
15% 

High (Surface 

Exposure) 
42% 35% 

Avian Aerial 

Predation 

Intermediate 

Regenerated (4–12 

Mos) 

65% 
Very High (Insect 

Surge) 
78% 68% 

Minimal / 

Starvation Low 

Late Successional 

(>12 Mos) 
90% 

Low (Choked 

Understory) 
55% 40% 

Terrestrial 

Mammals 

Fire-Suppressed 

Control 
95% 

Very Low (Dense 

Litter) 
48% 30% 

Small Mammal 

Infiltration 

The information provided in table 1 above 

shows the definite benefits of intermediate 

successional habitats. Although the post-burn 

sites ensure higher surface insect accessibility, 

their lower nest cover density of 15% gives a 

lower nest survival rate per day of 42% as a result 

of predation from the air. However, the 

intermediate successional habitat ensures the 

highest fledgling survival rate within the first 30 

days at 68%. This is facilitated by the high nest 

cover density of 65% and the availability of food 

through increased insect populations. When the 

habitat changes to the late successional stage or 

fire is fully suppressed, there will be excessive 

organic litter, thus limiting insect access and 

restricting movement of juveniles, leading to a 

survival rate of only 30-40%. 

Discussion 

The results obtained in the present study show 

that controlled fires do not present a consistent 

threat to ground-nesting birds but, instead, 

function as a vital tool that reconfigures the 
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environmental factors influencing breeding 

success. The obvious preference for                         

mid-successional habitat by nesting birds shows 

that these animals are adapted to capitalize on the 

environmental resets that result from natural 

wildfires. Management strategies that depend 

upon extensive burning programs may end up 

creating large areas of land where temporary lack 

of vegetative cover will result in high rates of 

predation among juveniles. On the other hand, 

the absence of all fires will create underbrush that 

is dense with dead vegetation, making it difficult 

for chicks to move around and search for food. 

In order to maximize the success of these 

actions, it is important to use the method that 

involves the creation of a diverse habitat mosaic 

(pyrodiversity). The idea here lies in creating 

fires in smaller patches of the area, alternating 

them over several seasons, so that freshly burned 

pastures for foraging purposes would adjoin 

densely forested nesting areas which have not 

been burnt yet. Thanks to that, the young birds 

will be able to gain access to nutritious insects 

located in the cleared area, without moving far 

from their shelters, which would allow them to 

quickly hide from any approaching danger. 

However, despite being a significant study 

concerning the ecological role of fire, several 

limitations related to the studied landscape and 

potential biases should be considered. First, the 

response of birds to wildfires may differ 

depending on the local rainfall regimes, fertility 

of the soil, and dominance of certain vegetation. 

This means that the conclusions reached for a 

particular savanna or prairie will not necessarily 

reflect the situation in other places. Second, 

studying highly mobile juvenile birds at the stage 

after leaving nests poses challenges due to the 

detection bias, which suggests that broods hiding 

in denser and unburned vegetation areas are 

difficult to find compared to birds in more open 

and recently burned landscapes. 

Conclusion 

This research has clearly established that 

well-controlled fires are crucial in dictating the 

site choices of nesting and also influencing 

juvenile survival among the ground-nesting 

birds. Although the immediate aftermath of a fire 

event decreases the cover available to the birds as 

well as their safety against predators, the growth 

of new vegetation in the area makes it fertile, full 

of food sources, and open tracks. The data 

obtained from the research shows that                

mid-successional habitats, four to twelve months 

after the fire, have the highest success rates 

because they manage to offer protection at the 

same time, making efficient movement possible. 

However, fire suppression results in an 

overgrown and dense understory, which makes 

movement difficult for the juveniles and exposes 

them to terrestrial predators. In conclusion, the 

use of rotation and patch burning is effective in 

avoiding any potential damage to the landscape 

while promoting pyrodiversity. 
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