
TYPE Research Article

Roosting Patterns and Site Selection among Sympatric 
Egret Species in a Tropical Wetland Ecosystem in India
Faiza Abbasi1       , Mohd Shahnawaz Khan2*
1 Aligarh Muslim University, Aligarh, Uttar Pradesh, 202 001, India.
2 WWF-India, 172-B Lodi Estate, New Delhi, 110 003, India.

Communal roosting, where individuals of the same or different species gather at 
a shared location to rest, is an adaptive behaviour widely observed in birds and 
other animal taxa. While it provides benefits such as energy conservation, predator 
avoidance, and social communication, communal roosting also carries risks, including 
disease transmission. This study addresses a gap in the knowledge of roosting 
behaviour among waterbirds, particularly four sympatric egret species, by examining 
their roosting patterns and roost site selection in a tropical wetland in the Gangetic 
Plains of Uttar Pradesh, India. Observations conducted over three years recorded 
habitat variables at the roost, roosting behaviours, emergence and settling times, and 
pre- and post-roosting activities of four egret species: cattle egret (Bubulcus ibis), little 
egret (Egretta garzetta), median egret (Ardea intermedia), and great egret (Ardea 
alba).

Statistical analyses revealed significant correlations between roosting patterns and 
daylight cycles, with emergence positively correlated with sunrise (cattle egret r = 
0.991, little egret r = 0.766, median egret r = 0.970, great egret r = 0.899; all P <0.01) 
and settling with sunset (cattle egret r = 0.980, little egret r = 0.996, median egret 
r = 0.966, great egret r = 0.899; all P < 0.01). Day length was negatively correlated 
with total roosting duration (cattle egret r = −0.699, P = 0.05; little egret r = −0.854, 
median egret r = −0.856, great egret r = −0.866; all P < 0.01). The comparative 
analysis of median values revealed significant differences in emergence and settling 
times, total roosting duration, and pre- and post-roosting behaviours across the 
four egret species. In contrast, no statistically significant differences were observed 
in medians of roost site habitat characteristics among the sympatric egret species, 
suggesting an absence of distinct habitat preference within shared roosting sites. This 
study enhances understanding of communal roosting dynamics in tropical wetlands 
and provides insights into the roosting ecology of sympatric egrets, contributing to 
broader avian conservation efforts.

The aggregation of conspecifics and individuals of different species at a location for 
resting or sleeping at night is called communal roosting (Koli et al., 2019). Some 
nocturnal birds may, however, rest during the daytime (Khan & Syed, 2010). Some 
solitary species, such as woodpeckers and other hole-nesters, roost singly (Khan & 
Syed, 2010). However, solitary roosting is uncommon, as it may be less advantageous 
(Gadgil & Ali, 1975). Communal roosting is widespread across animal taxa, from 
invertebrates to birds and mammals (Koli et al., 2019). Roosting is an important 
behaviour in birds, occupying almost half of their daily cycle (Khan & Syed, 2010), 
and it influences energy conservation, predation risk, and social communication. 
Communal roosting, where multiple individuals or species share roost sites, confers 
advantages such as improved foraging efficiency and predator avoidance (Gadgil & 
Ali, 1975; Wijeweera et al., 2023). Although roosting is a routine activity in birds, 
some species use traditional roost sites successively for 50 years or more, whereas 
others change roost sites according to food availability (Khan & Syed, 2010). 

The number of individuals roosting together varies greatly with the season (non-
breeding or breeding season), food scarcity or abundance, and behaviour (whether 
gregarious or not; territorial or not) (Beauchamp, 1999; Laughlin et al., 2014; Koli et 
al., 2019). 
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Research on bird roosting behaviour indicates a preference 
for large gatherings during the non-breeding season, driven 
primarily by the need to secure high-quality and abundant 
food resources (Mahabal, 1997). This strategy enables birds to 
meet their energy requirements in preparation for the breeding 
season, when priorities shift from foraging to reproductive 
activities. In this context, communal roosts of species such as 
the common myna (Acridotheres tristis) and black kite (Milvus 
migrans govinda), which initially function as information 
centres for locating optimal feeding sites, may become less 
advantageous as they also serve as arenas for mate competition 
(Khan & Syed, 2010). Moreover, some studies have highlighted 
potential drawbacks associated with communal roosting. 
The congregation of thousands of birds in a confined area can 
attract predators, increase predation risk, and serve as a focal 
point for the transmission of infectious diseases (Dodge et al., 
1965; Ward et al., 2006). However, in some cases, communal 
roosting also enhances safety through increased vigilance (more 
eyes and alarm calls), predator confusion (dilution effect and 
concealment within the group), and collective defence such as 
mobbing, making it harder for predators to target individuals 
(Saxena, 2022).

Great egret (Ardea alba), median egret (Ardea intermedia), little 
egret (Egretta garzetta), and cattle egret (Bubulcus ibis) are 
sympatric species widely distributed across wetlands in India 
(Abbasi & Khan, 2023). As generalist predators, egrets play a 
significant role in structuring lower trophic levels by modifying 
the abundance and spatial distribution of various prey species, 
thereby indirectly influencing the interactions of their prey 
with other components of the ecosystem (Huang et al., 2015). 
Accordingly, studies on their habitat use and behavioural 
ecology are essential for understanding their ecological needs 
and their function as top predators in maintaining biodiversity 
within wetland ecosystems (Jennings, 2017). Insights into 
roosting ecology are particularly important for identifying 
and conserving critical habitats that provide safety, support 
energy conservation, and ensure survival during vulnerable 
periods (Khan & Syed, 2010). Such knowledge also strengthens 
population monitoring and threat mitigation efforts, enabling 
more focused management strategies to enhance resilience to 
disturbance and environmental change (Khan & Syed, 2010). 
Despite the widespread occurrence of communal roosting 
among waterbirds, studies examining roosting behaviour and 
site selection in sympatric egret species remain relatively scarce, 
particularly in tropical wetland ecosystems in India (Ali & Ripley, 
2007; Mehta et al., 2024). A review of the existing literature 
indicates that roosting is one of the least explored aspects of 
avian ecology, particularly in India. The case of sympatric egret 
species is especially noteworthy, as they display communal 
nocturnal roosting despite occupying different microhabitats 
during the day (Abbasi & Khan, 2023). Comparative analyses of 
roosting patterns, pre- and post-roosting behaviours, and roost 
site selection among sympatric egret species are particularly 
lacking. 

This study addresses this gap by comparing roosting patterns 
(emergence and settling times, and roosting duration), pre- and 
post-roosting behaviours, and roost site selection among four 
sympatric egret species in a tropical wetland ecosystem in India. 

Materials and Methods
Study area
Sheikha Lake is a permanent tropical wetland that covers 2.5 
km² and is located in the Gangetic Plains between the rivers 
Ganga and Yamuna, a region historically known as the Doab (‘two 
waters’; Rodgers & Panwar, 1988), approximately 17 km from 
Aligarh city, Uttar Pradesh, India, between 27.870°-27.839°N 
and 78.204°-78.234°E (Figure 1). Summer temperatures in 
the area can reach 47 °C, while winter temperatures can drop 
below 0°C. Mean annual rainfall is 650–750 mm (Abbasi & Khan, 
2023). The wetland supports a high diversity of resident and 

migratory duck species, and its provision of suitable habitat has 
led to its designation as an Important Bird Area (IBA) (Islam & 
Rahmani, 2004).

The wetland is divided into Blocks A and B by the Upper Ganga 
Canal. The main lake lies in Block A, on the western side of the 
canal. During the dry season, Block B fragments into several small, 
patchy pools. The permanent waterbody, seasonal waterlogging 
of the surrounding areas, varied weather, shelterbelt trees, 
surrounding agricultural fields, and the canal passing through 
the wetland together provide a wide range of habitat conditions 
for many life forms (Abbasi & Khan, 2023). Terminalia arjuna, 
Syzygium cumini, Acacia leucophloea, Acacia nilotica, Holoptelea 
integrifolia, Ficus religiosa, Dalbergia sissoo, Azadirachta indica, 
and Prosopis juliflora are the main tree species surrounding 
the wetland; they provide suitable roosting and heronry sites 
for egrets (Abbasi & Khan, 2023). Sheikha Lake currently 
faces ecological pressures, including eutrophication driven by 
water hyacinth (Pontederia crassipes) proliferation, extensive 
growth of water chestnut over large areas, and siltation. These 
prevailing factors are degrading habitat quality and adversely 
affecting local bird diversity (Akram & Ilyas, 2021).

The wetland is bordered on all four sides by dense plantations 
and a continuous forested trail along the adjacent canal banks, 
creating a structurally complex habitat that functions as a 
refuge for both resident and migratory waterbirds. The wetland 
is primarily used for foraging and general activity, while the 
adjoining agricultural fields provide supplementary feeding 
grounds, and the surrounding thickets serve as important 
breeding and roosting habitats.

Data collection
The study was conducted at Sheikha Lake (Figure 1) from 2001 
to 2003. Field data were collected at 10-day intervals, with one 
3-hour observation session at dawn, beginning 1.5 hours before 
sunrise, and one at dusk, beginning 1.5 hours before sunset. In 
total, 191 observation occasions (95 arrivals and 96 departures) 
were recorded during the breeding (June–September) and 
non-breeding (October–May) seasons. Roosting observations 
were conducted on the mixed roosting colonies of four egret 
species, along with associated waterbirds such as little 
cormorant (Microcarbo niger), black-headed ibis (Threskiornis 
melanocephalus), and glossy ibis (Plegadis falcinellus), on tree 
clusters around the lake. This study involved a comparative 
analysis of the roosting patterns of these sympatric egrets, 
focusing on emergence and settling times, pre- and post-
roosting behaviours, and the characteristics of selected roost 
sites. Roosting patterns, including emergence and settling times, 
roosting duration, roosting behaviour, and flock size, were 
recorded an hour before sunrise and sunset. The sunrise and 
sunset times were obtained from various sources, including the 
Hindi newspapers Dainik Jagran and Amar Ujala. Behaviour was 
recorded by scan sampling (Altmann, 1974) at 15-min intervals, 
documenting activities such as hopping, crouching, hovering, 
fighting, chasing, and calling (Table 1; Draulans & van Vessem, 
1986). Observations were conducted from fixed vantage points 
located within a maximum distance of 100 m from the focal roost 
to minimise disturbance while ensuring adequate visibility. Data 
were recorded using a combination of binoculars (8×–35×) and 
the naked eye. Settling time, emergence time, flock size and 
species composition were systematically recorded at different 
roost sites within the study area. 

To identify factors influencing egret roosting behaviour, habitat 
characteristics at roost sites around Sheikha Lake were compared 
among the four egret species. Habitat characteristics such as tree 
height, girth, and canopy cover were recorded at each roost site. 
Canopy cover was estimated using the point-intercept method 
and expressed on the modified Braun-Blanquet cover scale 
(Causton, 1988; Cayley & Bird, 1996): + (very small cover), 1 
(plentiful but small cover), 2 (5–25% cover), 3 (25–50% cover), 
4 (50–75% cover), and 5 (>75% cover). All trees with more than 
10 cm girth at breast height (GBH) were measured. Cloud cover 
was assessed using a 10 × 10 cm gridded mirror. The proportion 
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Figure 1. Location of Sheikha Lake, a tropical perennial wetland in the Gangetic Plain. 

of the grid covered by clouds was used to classify cloud cover 
intensity into four categories: sunny (0% cloud cover), partly 
cloudy (≤50%), cloudy (>50–90%), and very cloudy (>90%).

Data analysis
Pearson’s product–moment correlation coefficient (r) was 
used to test the relationships between total roosting duration 
and day length, between emergence time and sunrise time, and 
between settling time and sunset time. Settling time, emergence 
time, and roosting duration were plotted against sunset time, 
sunrise time, and day length, respectively, and species-wise pre- 
and post-roosting activities were also plotted, using Microsoft 
Excel 2021. The roosting site selection and roosting behaviours 
between the egret species were compared pairwise using the 
Mann–Whitney U test. Statistical analyses were conducted in 
SPSS version 11.0 (SPSS, 2001).

Results
A total of 191 roosting observations, comprising 95 roost arrivals 
(settling) and 96 departures (emergence), were recorded over 
the course of the study from 2001 to 2003. The data includes 
5,946 observations of egrets: 2,871 cattle egrets, 379 little 
egrets, 1,714 median egrets, and 982 great egrets. The size of 
mixed egret flocks during communal roosting generally ranged 
from 30 to 50 individuals, although flocks of 10–582 individuals 
were recorded. Analysis of roosting patterns revealed a strong 
positive correlation between the emergence times of all four 
egret species and sunrise (cattle egret r = 0.991, little egret r = 
0.766, median egret r = 0.970, great egret r = 0.899; all P <0.01). 
Emergence typically began approximately 1 hour before sunrise 
and continued until about 15 min after sunrise (Figure 2). 

Similarly, roosting arrivals showed a significant positive 
correlation with sunset (cattle egret r = 0.980, little egret r 
= 0.996, median egret r = 0.966, great egret r = 0.899; all P < 
0.01), starting about 10 minutes before sunset and extending 
to about 30 min after sunset (Figure 3). These findings indicate 
that emergence and settling times are closely tied to sunrise and 
sunset times, respectively.

Roosting duration was inversely correlated with day length; 
as daylight hours increased, roosting time decreased (cattle 
egret r = −0.699, P = 0.05; little egret r = −0.854, median egret 
r = −0.856, great egret r = −0.866; all P < 0.01; Figure 4). Little 
egrets spent more time roosting than great egrets, which had the 
shortest roosting durations (Figures 2–4).

Pre- and post-roosting behaviours varied significantly among 
the four sympatric species, with all pairwise comparisons 
showing significant differences (P<0.01 for all 6 pairs). These 
behaviours included hopping, crouching, chasing, calling, 
fighting, and hovering above the roost (Table 1; Figure 5). 
Crouching accounted for 39% of the activities recorded for great 
egrets, which were also the most vocal species, with calling 
accounting for 30.3% of their activities (Figure 5). Little egrets 
mainly engaged in hopping (38.6%) and chasing (26.3%) (Figure 
5). Cattle egrets showed a more even distribution of activities: 
calling (27.6%), hopping (25%), and hovering above the roost 
(21%) (Figure 5). Median egrets were the most aggressive, with 
fighting accounting for 13.7% of their activities (Figure 5).

Egrets used trees along the wetland ranging from 1–10 cm 
in girth and 10–50 m in height, irrespective of tree species. 
Typically, they mostly roosted in sites with >50% canopy cover 
and predominantly settled in the upper canopy, though the 
middle and lower canopy strata were sparsely occupied by 
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weaker or subordinate individuals across all species. Roost sites 
were shared with other waterbirds, such as little cormorants, 
black-headed ibises, and glossy ibises (Plegadis falcinellus).

Comparative analysis of roost site characteristics, including 
canopy cover, canopy strata, tree height, and girth, revealed 
no significant differences among the egret species (Table 2), 
indicating that these sympatric species exhibit no distinct 
habitat preferences for communal roosting.

Abbasi & Khan

Figure 2. Emergence patterns from the roost among sympatric species of egrets relative to sunrise time.

Figure 3. Settling pattern on the roost among the sympatric species of egrets relative to sunset time.

Figure 4. Seasonal variation and pattern of roosting duration across the sympatric species of egrets. 
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Table 1. Ethogram of roosting behaviour (activities) recorded during the sampling. 

Table 2. Mean (± SE) of total number of individuals of four sympatric egret species in each habitat-variable class at roost sites..

Roosting behaviours 
(activities) Description

Hopping Short, quick jumps between branches or on the same branch, typically during repositioning within the 
roost.

Crouching A low, compact posture in which the egret bends its legs and body to remain close to the perch, associated 
with pre-movement or with response to disturbance at the roost.

Chasing Pursuit of one individual by another, usually in competition for space and perches on the roost.

Calling Vocalisations, including squawks or croaks, typically associated with communication, alarm, and social 
interactions.

Fighting Direct aggressive interactions involving pecking, wing flapping, or physical contact between individuals.

Hovering Brief stationary flight over a spot, often while assessing the roosting site and the landing area on the roost.

Girth (m)
Average number of individuals sighted 
Cattle Egret Little Egret Median Egret Great Egret

0 – 0.1 0 0 0 0
0.1 – 0.2 29.4 ± 7.19 1.3 ± 0.08 11.2 ± 2.91 3.5 ± 1.17
0.2 – 0.5 214 ± 22.48 8.6 ± 3.32 86.4 ± 27.63 17.7 ± 5.36
0.5 – 1.0 62.5 ± 16.32 3.1 ± 1.49  31.3 ± 6.44 5.8 ± 2.81
Above 1.0 0 0 0 0
Tree height (m)
0 – 10 0 0 0 0
10 – 20 141.6 ± 10.21 7.4 ± 3.34 66.8 ± 3.72 11.2 ± 4.34
20 – 30 119 ± 8.39 6.4 ± 2.07 47.6 ± 15.27 8 ± 3.16
30 – 40 34.2 ± 4.65 1.2 ± 0.63 8.8 ± 4.3 6.8 ± 2.14
40 – 50 11.4 ± 2.32 0 5 ± 2.58 1.8 ± 0.09
Canopy cover (%)
+ (Sparse) 11.5 ± 4.59 0 3 ± 0.41 0
1 (Plentiful) 19.3 ± 2.94 0 7 ± 1.36 1.5 ± 0.04
2 (5 – 20%) 20.3 ± 4.54 1.8 ± 0.32 5 ± 1.63 1.1 ± 0.01
3 (25 – 50%) 54.6 ± 10.55 2 ± 0.63 19 ± 5.19 3 ± 0.75
4 (50 – 75%) 113.4 ± 16.4 5.5 ± 1.01 66.7 ± 18.67 12.5 ± 1.8
5 (>75%) 86.8 ± 11.56 6 ± 1.16 24 ± 4.51 9.3 ± 1.03
Canopy strata (classes)
Upper canopy 273.3 ± 50.08 11.33 ± 3.51 95.66 ± 5.13 21 ± 1.5
Middle canopy 37 ± 12.52 1.53 ± 0.50 15.33 ± 4.50 4 ± 1.0
Lower canopy 4.3 ± 1.15 1.63 ± 0.56 6.66 ± 0.57 2.3 ± 0.57
Ground cover (%)
+ (Sparse) 216.9 ± 10.40 6.8 ± 2.12 91.5 ± 14.89 12.5 ± 1.78
1 (Plentiful) 41.4 ± 9.31 2.6 ± 0.94 19.9 ± 3.17 4.9 ± 1.44
2 (5 – 20%) 26 ± 4.56 1.8 ± 1.23 9.4 ± 2.74 3.7 ± 0.76
3 (25 – 50%) 16.9 ± 2.71 1.1 ± 0.93 6.6 ± 3.11 1 ± 0.79
4 (50 – 75%) 11.8 ± 2.03 0 3.8 ± 1.02 1 ± 0.61
5 (>75%) 0 0 0 0

Abbasi & Khan

05Journal of Wildlife Science https://doi.org/10.63033/JWLS.RHPI4490

https://doi.org/10.63033/JWLS.RHPI4490


Discussion
This study documented the communal roosting behaviour of 
four sympatric egret species at Sheikha Lake. Although these 
species use significantly different microhabitats for foraging 
during the day, they share the same roost sites at night (Abbasi 
& Khan, 2023).

Feeding habits and the distribution of food sources strongly 
influence the tendency of birds to aggregate. Datta (2001) 
suggests that, as their diet is patchily distributed, frugivorous 
birds need more information to locate food; hence, most of them 
(76%) tend to form communal roosts, which act as information 
centres. In contrast, as food for insectivorous birds is almost 
evenly distributed, only about 23% of carnivorous birds roost 
communally. Not all individuals find food at the same rate, and 
less successful foragers can locate good food sources by following 
successful roost mates (Ward & Zahavi, 1973). Compared with 
that of insectivorous birds, the diet of egrets is more localised, 
which may explain their mixed communal roosting behaviour. 
They feed on terrestrial and aquatic insects, worms, crustaceans, 
molluscs, amphibians, and small fish (Abbasi & Khan, 2023). 

There is a clear relationship between the movement of the 
sun and egret roosting behaviour, similar to patterns observed 
in other bird species, including house swift (Apus nipalensis; 
Naik & Razack, 1967), blue magpie (Cyanopica cyana; Hosono, 
1975), and common crane (Grus grus; Alonso et al., 1987). This 
relationship extends to various herons and egrets, such as cattle 
egrets (Siegfried, 1971) and great blue herons (Ardea herodias; 
Bayer, 1981). While light intensity likely influences roosting 
patterns (Siegfried, 1971; Counsilman, 1974), the present study 
found that cloud cover did not significantly affect roosting 
times, suggesting an underlying endogenous rhythm, such as 
the circadian cycle (Aschoff, 1965). Differences in roosting 
hours among the egret species may contribute to ecological 
separation, with late-emerging species such as great and little 
egrets potentially following others to feeding sites (Krebs, 1974).

Birds typically restrict foraging to daylight hours and rely on 
stored energy reserves overnight, a strategy that becomes 
particularly critical during long, cold winter nights (Walsberg, 
1986). Roosting times are influenced by light intensity, season, 
and prevailing weather conditions. Although early work 
suggested species-specific light thresholds for activity (Seibert, 
1951), later studies demonstrated that the light levels required 
to initiate or cease activity vary seasonally (Dominoni et al., 
2014; Kumar et al., 2025). In vertebrates, the natural light–
dark cycle functions as the primary synchroniser of biological 
rhythms (Aschoff et al., 1982), and locomotor activity provides a 

reliable measure of the temporal alignment between biological 
and environmental cues (Daan & Aschoff, 1975).

In this context, the observed inverse relationship between 
roosting duration and day length underscores photoperiod as 
a key regulator of daily time allocation in egrets, with longer 
daylight enabling extended foraging and increased investment 
in breeding activities during the summer months, particularly 
between June and September. Interspecific differences, such as 
longer roosting in little egrets compared to great egrets, likely 
reflect variation in body size, metabolic demand, and foraging 
efficiency.

Latitudinally, these relationships are expected to be more tightly 
coupled to photoperiod in temperate species, whereas in tropical 
systems they are often modulated by resource availability, 
hydrology, and disturbance regimes. Comparable effects of 
habitat structure and disturbance on communal roosting and 
activity budgets have been documented in Indian birds (Gadgil 
& Ali, 1975; Mahabal, 1997; Koli et al., 2019), reinforcing the 
value of roosting duration as an indicator of energetic balance 
and habitat quality.

The timing of bird movements at communal roosts depends on 
group size, time of year, light intensity, and weather conditions 
(Greig-Smith, 1982). For example, birds may arrive earlier on 
cloudy days than on clear ones (Bastawde, 1976). This study 
observed that cattle egrets, as early settlers, engaged in more 
hovering behaviour, while great and little egrets arrived later, 
likely to maximise feeding time. Roosting communally provides 
benefits, such as improved foraging efficiency, as communal 
roosts serve as information centres where birds can learn about 
food locations from others (Siegfried, 1971; Ward & Zahavi, 
1973).

Throughout the study, morning emergence occurred more 
rapidly than evening settlement, likely driven by energetic 
demands following nocturnal fasting and thermoregulatory 
costs, circadian rhythms, and social facilitation (Beauchamp, 
1999). Differences in settling and emerging durations among 
the species may relate to the distances travelled to feeding sites 
and local food availability. Seasonal variations also affected 
behaviour, with egrets emerging earlier and arriving later in 
winter to optimise feeding during shorter days (Figures 2 & 3).

The interspecific differences in pre- and post-roosting 
behaviours highlight behavioural niche partitioning among 
sympatric egrets, revealing species-specific strategies for space 
acquisition, dominance, and access to preferred perches within 
shared roosts. Patterns such as higher vocalisation, increased 
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Figure 5. Different composition of activities in the pre- and post-roosting behaviours across the sympatric species of egrets.
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