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Abstract Colonial breeding is uncommon in Red­naped Ibis Pseudibis papillosa with only a few 
records available from India and Nepal. There are no detailed descriptions of such sites and there is no 
understanding of conditions under which this species could nest colonially. The species was observed 
nesting colonially on a regular basis at Amla village of Vadodara district of Gujarat state, India. In this 
study, I provide detailed documentation of characteristics of nesting sites, a comparison with available 
trees, document nest location at colonies, and other characteristics of the landscape around the colonial 
nesting site. The colony was observed for two years (2021 and 2022) with weekly surveys during the 
nesting period. A total of 12 nests in 2021 and 20 nests in 2022 was recorded. Red­naped Ibis selected 
two species of trees, Ficus benghalesis and Tamarindus indica, both of which had large canopies, high 
diameter, and were protected by local cultures. The ibises nested in a village that had a water source 
and was surrounded by agricultural fields. Nest success (proportion of nests with at least one chick 
fledging) was 95% during 2022. Colonially­nesting Red­naped Ibis used cues similar to that used by 
other large waterbirds in south Asia, such as nesting in a village, preferring few tree species and 
nesting on the tallest available trees. These conditions occur across the distribution range of this 
species, and the rarity of colonial breeding in this species is, as yet, inexplicable.
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Introduction

The advantage of breeding colonially to 
waterbirds has remained a topic of great interest 
among researchers. Food acquisition, predation 
avoidance, availability of mates and social 
stimulations are some of the factors that are 
thought to support colonial breeding in birds 
(Kopachena 1991; Wagner 1993; Richner and 
Heeb 1996; Baxter and Fairweather 1998). Habitat 
selection (selection of a limited number of 
favourable breeding sites relative to available 
foraging areas) and sexual selection are 
considered as important factors, other than food 

fidelity and reduced predation in evolution of 
colonial behaviour of birds (Burger 1981; Brown 
et al. 1990; Richner and Heep, 1996; Boulinier and 
Danchin 1997; Danchin et al. 1998; Danchin and 
Wagner 1999).  The distribution and size of 
waterbird colonies are governed by the availability 
of suitable nesting sites and habitat composition 
around nesting sites (Parasharya and Naik 1990; 
Fasola and Alieri 1992; Kelly et al. 1993; Sach et 
al. 2007).  

The Red­naped Ibis Pseudibis papillosa is widely 
distributed across the Indian subcontinents (Ali and 
Ripley 1987). It breeds largely as a solitary nester 
from March to November varying in different 
localities and in different years, on trees and 
artificial structures such as electricity pillion 
towers, cell phone towers, public lighting poles, 
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and temple flag poles (Whistler and Kinnear 1949; 
Dodia and Parasharya 1986; Soni 2008; Sangha 
2013; Ali et al. 2013; Rajesh and Kumar 2019). 
Colonial breeding is uncommon in Red­naped Ibis 
with only a few records available from Indian 
subcontinent. Two pairs nesting on Palmyra palms 
Borassus flabellifer was reported in ICRISAT 
campus, Patancheru, Medak district, Andhra 
Pradesh, India (Sangha 2013). A small colony of 
3­5 pairs of birds nesting together on the same tree 
was recorded from Sind, Pakistan (Baker 1935). 
Hancock et al. (1992) recorded two pairs nesting 
on the same tree in Nepal terai.  Existing 
observations were made over short visits, and it is 
not known if colonies of Red­naped Ibis are 
reused over multiple years, similar to the habits of 
other colonially nesting large waterbirds in the 
Indian subcontinent. The waterbirds are known to 
use the same nesting site regularly, for example, 
Painted Stork Mycteria leucocephala in Delhi Zoo 
(Desai 1971; Meganathan and Urfi 2009, Urfi 
2010), Black­necked stork Ephippiorhynchus 
asiaticus in Etawah and Mainpuri districts, Uttar 
Pradesh (Sundar 2003), Asian Open­bill Stork 
Anastomus oscitans at Nandankanan wildlife 
sanctuary in Orissa (Mohapatra et al. 2019) and 
many waterbird species at Bhitarkanika 
mangroves, Orissa, India (Gopi and Pandav 
2011). 

In 2021, I discovered a site in Vadodara district, 
Gujarat, in western India where Red­naped Ibis 
were nesting colonially (Tere 2021). After initial 
documentation of this phenomenon at this site, I 
continued visiting the site for another year to 
document in detail several aspects of the nesting 
site, nest locations and breeding success to develop 
an understanding of conditions at colonies in this 
species. There are no previous detailed descriptions 
of Red­naped Ibis colonies, and in this study, I 
provide details gathered over two years. 

Study area 

Vadodara is a semi­arid district located in central 
Gujarat in western India (Figure 1). It covers an area of 
7,794 km2 and receives annual precipitation of 83 cm 
on average (World Weatheronline 2022). Amla village 
(N 220 10’ 32.63”; E 730 04’ 27.20”) is located in Padra 
tehsil of Vadodara district in Gujarat, about 15 km 
southwest to Vadodara city (see Figure 1). Beside the 
village, there were two waterbodies, one smaller one 
(W1) measuring 0.01 Km2 and a larger one (W2) 
measuring ~1 Km2. Agriculture fields and scattered 
large trees surrounded W1 and W2.

Methods

Site survey

Amla village was surveyed once weekly between 0800 
– 1200 h during the active nesting period from April to 
August, and monthly during the rest of the months in 
2021 and 2022. Surveys covered the village on foot to 
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Figure 1. Maps showing 
the location of Vadodara 
district in Gujarat state, 
India (A), the location of 
Amla village in Padra 
tehsil of Vadodara 
district (B), photograph 
of Amla village showing 
location of nesting site 
of Red‐naped Ibis (C) and 
close‐up photograph 
showing location of 
nesting trees (D; source 
of photographs: Google 
Pro Earth). Letters 
indicate location of nest 
trees of two species (B ‐ 
Banyan; T ‐ Tamarind; 
No. 1 to 7 ‐ numbers 
given to individual trees 
with nests). W1 and W2 
are the two primary 
water bodies around 
Amla.
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locate all nests of Red­naped Ibis, and villagers were 
also questioned to ensure that nests were not missed. If 
more than one nest occurred on a tree, or on trees with 
contiguous canopies, it was considered a “colony”. In 
2021, I also surveyed the area around the village up to 
2 km to locate any nesting ibis.

Nests and nesting activity

Total numbers of nests on each tree were counted by 
walking around nest trees. The heights at which nests 
were located were measured to the nearest m using a 
Blume­Leiss altimeter. Distance between neighbouring 
nests was either estimated visually or by plotting the 
locations on ground and measured by measuring tape. 
GPS locations were obtained from the photographs 
taken using a Sony HX400 camera. Observations on 
nest initiation, hatching and fledging of chicks was 
recorded weekly during 2022. Nest success was 
calculated as the percentage of nests that successfully 
hatched at least one egg.

Tree morphometry

For each nest tree, species identity, height (to the 
nearest m using an altimeter), diameter at breast height 
(DBH; in cm, using a measuring tape), canopy cover 
(in m2 using measurements from the trunk in eight 
cardinal directions), and distance to the nearest 
neighbouring nesting tree (in m, using a measuring 
tape, or using Google Earth for trees much further 
away) were measured. To understand if ibises were 
preferentially selecting trees for size, the same 
measurements were taken for all trees ≥ 10 m height 
found within an area of 0.01 Km2 that encompassed 
nest trees. To understand selection of tree species, total 
numbers of available tree species were recorded by 
conducting six transects of 500 m each in peripheral 
area surrounding the nesting site.

Data analyses

To understand whether the selection of trees by ibises 
does exist for nesting or it occurs randomly, I 
performed F­tests to compare canopy, DBH and height 
of (i) trees with nests (TN) and trees without nest 
(TWN) and (ii) trees with colony and trees with single 
nests.  All tests were performed by using R programme 
4.2.1. 

Results

Site survey, nests and nesting activities 

Colonial nesting of Red­naped Ibises occurred 
both years. A total of 12 nest in 2021 (two 
colonies of three and eight nests each) and 20 in 
2022 (three separate colonies of three, six and 
eight nests on each) were observed. In 2021, both 
colonies were on Banyan trees Ficus 
benghalensis, while in 2022, the Red­naped Ibis 

added a colony on a Tamarind tree Tamarindus 
indicus. Banyan­1 and Tamarind­5 had maximum 
nests (Table 1).  The nests were built between 8 
and 21 m from the ground, with most of the nests 
located between 14 and 16 m height from the 
ground. The distance between the adjacent nests on 
the same tree varied from 1 to 8 m.  

A pair was observed on Banyan 1 when the site 
was visited in late February 2022, but nest building 
was first observed in March. The nesting was 
asynchronous with the earliest nesting pairs 
starting nest construction in March 2022 with 
additional nests started in April and May 2022. 
Only one pair abandoned the nest, and the rest of 
the pairs continued with all fledging chicks 
successfully. Eggs or hatchlings could not be 
monitored due to height of nests. The chicks were 
observed in a few nests, but others were blocked 
by leaves.  However, it was possible to observe the 
fledged young ones as they came out of nests and 
occupied branches near nest. The nest success was 
95 % in 2022. No other solitary or colonial nests of 
Red­naped Ibis were found within 1 km area 
around Amla, but a few birds were nesting 
solitarily in Ranu and Goriyad villages that were 
further away. 

Tree species and morphometry
 
All the nesting trees were within 0.01 Km2 area, 
beside and within human habitation, and located 
near W1 (Figure 1). Except for one Banyan tree, all 
other nest trees were used by villagers to tie 
livestock under the shade (Figure 2). A total of 184 
available trees with ≥ 10 m height of 21 species 
were enumerated (Appendix 1). The ibises 
preferentially nested on only two tree species – 
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Table 1. Details of trees on which colonial and single 
nesting of Red‐naped Ibis was observed during 2021 
and 2022 on Banyan (B) and Tamarind (T) trees at 
Amla, Gujarat. (TH ‐ height of tree in m; No. 1 to 7‐
numbers of nesting trees).
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Banyan and Tamarind. The mean distance between 
nest trees was 26 m (± 4 SD). The trees selected 
for nesting had larger DBH and canopy cover. 
There was a significant difference between the 
canopies of TN and TWN (F =11.9, p = 0.0083 < 
0.05), however, the canopy of trees with colony 
and single nests did not differ. Among the TWN, a 
single Banayan tree had higher DBH and was 
excluded for F test. Comparison of DBH of rest of 
TWN with TN showed a significant difference (F 
= 08.04, p = 0.037 < 0.05). There was no 
difference in height of TN and TWN and trees 
with colony and with single nests (Table 2).  

Discussion

The Red­naped Ibis nested for two successive 
years and showed colonial nesting behaviour in 
both years. Site fidelity of colonial nesting Red­
naped Ibis was not known before since past 
observations were based on short visits in one year 
(Tere 2021). This colony is located inside a village 
with nest trees used to shade livestock and is 
apparently expanding. This is strongly suggestive 
that Red­naped Ibis benefit from tolerant attitudes 
of people in rural India. Such tolerance and a high 
occurrence of colonially­nesting large waterbirds 
in human­dominated areas such as villages, cities 
and agricultural areas in south Asia is well known 

(Sundar et al. 2015; Roshnath et al. 2019). With 
this note, we can now add Red­naped Ibis to the 
list of species that nest successfully under such 
conditions. Past observations of colonially­nesting 
ibises were also in urban areas (campus of 
educational institution; Sangha 2013) and on a tree 
amid agriculture (Hancock et al. 1992). 

The number of Red­naped Ibis colonies and single 
nests increased over the two years of observations. 
Villagers indicated that the colony has been active 
for many years, but it is not clear why the growth 
has increased so much during the study. While the 
conditions leading to the formation of the colony 
are not possible to determine, it may be possible to 
unravel the reasons for colony growth. The pattern 
of increasing sizes of existing colonies and 
additional single nests suggests that potential 
mechanisms at work, singly or in combination, 
without these being mutually exclusive. These 
possible mechanisms are: (i) existing colonies are 
attracting new adult breeders; (ii) adults from 
nearby areas are coalescing to this site that appears 
to be safe and leading to relatively high breeding 
success; and (iii) young birds fledged in previous 
years are returning with partners (Greenwood and 
Harvey 1976; Harvey et al. 1979; Greenwood and 
Harvey 1982; Warkentin et al. 1991; Fernández­
Cruz and Campos 1993; Mckilligan et al. 1993; 
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Figure 2. Photographs showing Banyan tree with nests of Red‐naped Ibis on the top and cattle in its shade (A); 
Banyan tree with nests on the uppermost canopy (B), nest building activity by adult Red‐naped Ibis (C) and an 
adult incubating in the nest (D) at Amla village, Gujarat. (All photographs by Anika Tere.)
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Fasola et al. 2002; Vergara et al. 2006; Mashiko 
and Toquenaga 2022). Progression of nesting of 
Red­naped Ibis was asynchronous, which is 
similar to other large waterbirds in south Asia 
(Wittenberger and Hunt Jr. 1985; Urfi et al., 2007; 
Suryavanshi and Sundar 2019). 

Previous observations on nesting Red­naped 
Ibises have recorded nests on tree species such as 
Peepal F. religiosa, Neem Azadirachta indica, 
Nilgiri Eucalyptus sp., Palmyra palm, Sheeshum 
Dalbergia sissoo and Khejri Prosopis cineraria 
(Baker 1935; Nair and Vyas 2003; Dookia 2004; 
Soni et al. 2010; Sangha 2013; Rajesh and Kumar 
2019). In Amla, however, Red­naped Ibises 
preferentially nested on only Banyan and 
Tamarind trees despite 19 other tree species being 
present. They also preferred taller and bigger trees 
with large canopies, which is identical to choices 
shown by other colonially nesting waterbirds in 
south Asia (Gadhavi and Soni 2002; Roshnath and 
Sinu 2017a; Koju et al. 2019). These features of 
trees are thought to be selected to minimize 
predation risk and increase shading (Morse 1980).

Amla village is surrounded by agricultural fields 
and freshwater bodies – both of which are known 
foraging habitats of Red­naped Ibises (Ameta et 

al. 2022; Asawra et al. 2022; Katuwal and Quan 
2022). Several studies have suggested that colony 
locations are tied to proximity to foraging sites that 
enhance foraging efficiency while provisioning 
chicks (Tere 2004; Roshnath and Sinu 2017b; Koju 
et al. 2019). It may therefore be that, along with 
other conditions that waterbirds prefer, such as the 
absence of disturbance by humans, presence of 
trees of preferred dimensions, and additionally, 
potentially predators being dissuaded by the 
presence of humans, have created the perfect 
conditions for Red­naped Ibises to nest colonially 
at Amla. The presence of cattle in vicinity of 
nesting trees may have additional benefits such as 
increased insect availability. However, all these 
conditions appear to exist in many other locations 
across their distribution range allowing many other 
waterbird species to nest (Subramanya 1996; Gopi 
and Pandav 2007; Chaudhury and Koli 2018; 
Roshnath and Sashikumar 2019; Trivedi and 
Parasharya 2019; Gohel 2021). It is therefore not 
clear why colonial nesting of Red­naped Ibis is so 
rare. Continuing to monitor the apparently growing 
colony at Amla promises to provide additional 
understanding and nuances that, at the least, can 
contribute to understanding breeding biology in 
the only known location where Red­naped Ibises 
are displaying high fidelity for nesting colonially. 
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Table 2. Morphometrics of trees at Amla village, Gujarat. (DH ‐ Distance from house; DW ‐ Distance from Water 
body‐1; TH ‐ Tree height; TC ‐ Tree canopy area; DBH ‐ Diameter at breast height).
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Appendix 1. Available trees around the sites that colonially‐nesting Red‐naped Ibis used in Amla village, Gujarat. 
(Only trees ≥10 m height.)
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