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Abstract

Objectives: To study the breeding of critically endangered White-rumped
vultures (Gyps bengalensis) in Wayanad Wildlife Sanctuary, which is the only
remaining natural habitat of vultures in Kerala State. Methods: A direct on-
foot survey and a structured questionnaire survey were conducted among
the residents within the sanctuary and forest department staff to locate the
nesting locations. Findings: Three nesting locations of White-rumped Vultures
were identified in three different forest ranges in Wayanad Wildlife Sanctuary.
Nest was seen in three tree species, Adina cordifolia, Dalbergia latifolia, and
Stereospermum tetragonum. There is no significant change in the altitude of nest
selection, all the nests were at an altitude of 820 m to 860 m. The nests were
observed between 14 to 28 meters above the ground. The breeding success of
this species in Wayanad Wildlife Sanctuary is 64.7 percent. Novelty: Wayanad
Wildlife Sanctuary is the only place in Kerala State where White-rumped
vultures are breeding. The study results show that the number of vulture
nests in Wayanad Wildlife Sanctuary has declined, which needs immediate
intervention for the conservation of the remaining breeding population of the
critically endangered White-rumped Vulture population of Kerala State.
Keywords: White-rumped Vulture; Breeding; Nest site selection; Nesting
trees; Breeding success

1 Introduction

Vultures play a crucial role as scavengers in maintaining ecological balance by
consuming carcasses. They contribute to the breakdown of dead organisms, help
regulate energy flow in higher trophic levels, support nutrient recycling, and reduce
disease transmission among species by controlling unwanted mammalian scavengers (1.
Despite their importance, vulture populations are rapidly declining worldwide, with
some species nearing extinction ®). This decline is attributed to factors such as the use of
veterinary diclofenac®), food shortages ¥), unintentional poisoning, habitat loss*), and
threats from domesticated animals such as stray dogs‘®). The loss of vultures disrupts
ecological balance, increasing the risk of pollution and disease for wildlife, humans, and
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livestock 7.

Reproduction is essential for the survival of any species, but insufficient understanding of vulture breeding ecology and
habitat needs can hinder effective management efforts. Vultures typically choose nesting sites based on various habitat factors,
including climate, topography, perch availability, competition, food sources, and predation risk ®. However, research on the
nesting ecology of White-rumped Vultures is mostly confined to human-dominated areas®, leaving a gap in knowledge about
their nesting preferences in forested environments. Understanding the characteristics of nesting habitats is essential for grasping
the habitat requirements of vultures !”) and gaining detailed insights into these factors is crucial for identifying potential sites
for successful reintroduction of this declining species 'V). Although White-rumped Vulture populations are rapidly declining,
some breeding groups persist within their historical range and are vital for re-establishing the species in areas where it has
diminished . Thus, identifying remaining breeding sites and understanding their habitat needs are essential for developing
effective conservation strategies. The Wayanad Wildlife Sanctuary in Kerala, a historical breeding site and the only known
vulture breeding location in Kerala!?), provides a unique opportunity to study nesting behaviors and associated environmental
factors of the critically endangered White-rumped Vulture. This research aims to enhance future conservation efforts for the
species in the area.

2 Study area

Wayanad Wildlife Sanctuary in Kerala constitutes a portion of the Western Ghats, which is regarded as one of the 36 global
biodiversity hotspots. This sanctuary is an integral part of the Nilgiri Biosphere Reserve spanning 5520 km? and the most
extensive continuous population of Royal Bengal Tigers globally!?), thereby providing abundant carcasses for vultures. The
forest ecosystem found in this region provides a habitat for a wide range of both floristic and faunal species. There are 50 species
of mammals, 274 species of birds, 50 species of reptiles, 43 species of amphibians, and 94 species of fishes recorded from the
sanctuary. Among invertebrates, 207 butterflies and 84 odonates have been reported in recent studies. Endemic fauna includes
two species of mammals, six species of birds, eight species of amphibians, and 49 species of fish. Among the threatened category
are nine species of mammals, six species of birds, and 16 species of fishes. Wayanad Wildlife Sanctuary accommodates a large
number of particularly vulnerable tribal groups namely Kattunayakan. Other tribal communities such as Kuruma, Paniya,
Adiya, Kurichiar, and Urali are sharing this landscape as an option for their livelihood.
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Fig 1. Map of study area showing nesting locations
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3 Methodology

For the identification and systematic documentation of nests of White-rumped Vultures, both questionnaire survey and direct
observation on foot were employed. Initially, a questionnaire survey was conducted among experienced forest department
watchers, staff, Non-timber Forest Produce collectors (especially honey), and local tribal people residing in the sanctuary by
showing photographs of vultures. In this regard, direct observation was made on foot survey in the sanctuary area to locate
nests of White-rumped vultures. Habitat parameters like tree height, GBH of the nesting tree, choice of tree species, nest height,
distance from the nearest road, waterbody, foraging ground, human habitation, and surrounding habitat were collected for each
nest' Each nest was recorded on GPS (Model: GARMIN eTrex - 20). The height of nests and trees was recorded using a Nikon
Forestry Pro range finder.

To study the breeding biology of White-rumped Vultures the identified nesting sites were marked and regularly visited once
a week during the breeding season (September to April) for knowing the status of the nests, nestling, and breeding success. The
sites, where nesting started were visited weekly in the morning (07h- 11h) and late in the evening (16h-18h) during the nesting
period for monitoring of the nests. The nest from which the fledgling successfully flew out is considered a successful nest.

4 Results and Discussion

4.1 Nesting Locations and Nesting Trees

Data on active nesting sites were gathered through extensive field surveys in Wayanad Wildlife Sanctuary from 2018 to 2022,
revealing three active nesting locations: Kaithallam in the Sulthan Bathery Range, Kazhukankolli in the Kurichiat Range, and
Doddady in the Tholpetty Range. All these sites were situated deep within forested areas. Specifically, the Kaithallam nesting site
is located along the Noolpuzha River. The nesting locations are about 150 — 380 meters from the nearest water body. Similarly,
Anoop et al. (2020) 'V noted active nesting trees along the Moyar River and its tributaries in Tamil Nadu. While Kaithallam
and Doddady are deep within the forest, Kazhukankolli is situated closer to the human settlement of the Kurichiat tribal village.
There is historical evidence of White-rumped Vultures thriving near human habitation, such as in the Segur Plateau of Nilgiris,
Tamil Nadu¥, and about 400 breeding pairs were documented near human habitation in Delhi!®). There is no significant
difference observed in the altitude of the nesting locations. Kaithallam has an altitude of 825 meters, and Kazhukankolli and
Doddady have 860 and 840 meters respectively.

The presence of large trees for nesting and roosting is essential for the survival of vultures, as these trees offer a strategic
vantage point for finding food and help lower the chances of being preyed upon ® (19, In 2018, a total of five nests were observed
in the three nesting locations, one each at Doddadi and Kaithallam and three in Kazhukankolli, after 2018 no nests were found
in Doddady and Kithallam. Our research identified 17 White-rumped Vulture nests across five different trees belonging to
three species: Adina cordifolia, Dalbergia latifolia, and Stereospermum tetragonum, with girth at breast height (GBH) ranging
from 230 to 390 centimeters, suggesting that White-rumped Vulture prefer larger trees for nesting. Similarly, Mital and Gosamy
(2021) 17 found White-rumped Vulture nests in Gujarat on Azadirachta indica, Tamarindus indicus, Ficus religiosa, and Cocos
nucifera, while Samson & Ramakrishnan (2020) ') reported nests on Terminalia arjuna and Spondias mangifera in the Segur
plateau of Tamil Nadu. Nests have also been observed on Ficus species in Myanmar 1),

In our study area, nests were found between 14 and 28 meters above the ground, making them difficult for humans to
access. The highest nest was recorded at 28 meters in Doddady, and the lowest was at 14 meters in Kaithallam. Previous studies
show an average nesting height of 25-30 meters in the Segur plateau, Tamil Nadu ¥, and 13.6 meters in the Shan Highlands,
Myanmar ). In our study, nesting trees ranged from 24 to 35 meters in height. Previous observations noted average nesting
tree heights of 25.4 meters in Western Maharashtra® and 26.7 meters in the Segur plateau, Tamil Nadu'¥). In 2018, strong
winds felled a nesting tree in Kaithallam, and a nestling in Doddady was preyed upon by a Black eagle. As a result, no nests
were found at these locations during the study period. Currently, Kazhukankolli is the only active site in the study area where
White-rumped Vultures are still breeding. In 2019, the nestling from the Kazhukankolli nest fell from the nest due to the attack
of honey bees. It is observed that parent birds are chasing away Ratufa indica which is coming near to the nest.

4.2 Breeding season and nesting success

White-rumped Vultures were observed to be bred from mid-September to May. Nest building starts between mid-September
and October, with egg-laying occurring from late October to early November. Eggs typically hatch in late December, and
fledglings leave the nest by April or May. During the study period, we recorded a total of 17 White-rumped Vulture nests, 11 of
which were successful breeding, indicating a breeding success rate of 64.7 percent in the study area. This is lower compared to
the 82 percent success rate reported at Keoladeo National Park in 1985, though there were no successful nests in 1997-98 and
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Fig 3. Vulture nest in Dalbergia latifolia

1998-99 29 Additionally, Samson & Ramakrishnan reported an 88 percent success rate for White-rumped Vulture nesting in
the Segur plateau, Tamil Nadu ¥

Our observations showed a decline in the number of nests over the years: five nests in 2018, four in 2019, three in 2020, three
in 2021, and two in 2022. This trend indicates a decrease in White-rumped Vulture breeding activity in the study area. This can
be due to predation by black eagles, lack of food availability, etc. From 2003 to 2016, a maximum of 12 White-rumped Vulture
nests per breeding season was recorded in the Wayanad Wildlife Sanctuary, with an average breeding success rate of 65 percent
the lowest number of nests observed during that period was four in 2016-17 2. The present study found the lowest number of
nests during the 2021-22 breeding season, with only two nests. These findings highlight a troubling decline in White-rumped
Vulture breeding numbers each year, underscoring the urgent need for conservation efforts to protect the critically endangered
White-rumped Vulture population in the Wayanad Wildlife Sanctuary.
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5 Conclusion

The White-rumped Vulture population in India has declined by almost 99.9 percent in the last 20 years ?"). The natural vulture

population in Kerala state is primarily concentrated in Wayanad Wildlife Sanctuary. It is the only place in Kerala where White-
rumped vultures are breeding. The current study found that White-rumped vultures are breeding in three different locations in
Wayanad Wildlife Sanctuary. Adina cordifolia, Dalbergia latifolia, and Stereospermum tetragonum are the tree species in which
White-rumped vultures are making nests. The breeding success of White-rumped vultures in the study area is 64.7 percent. The
findings of the present study indicated that the number of nests in the study area is declining when compared to the previous
studies, which needs immediate attention for the conservation of the critically endangered White-rumped Vulture population.

Acknowledgment

The authors would like to express their gratitude to Kerala Forests and Wildlife Department. Authors are also thankful to the
DCEF & Wildlife Warden, Assistant Wildlife Wardens (Muthanga, Sulthan Bathery, Kurichiat, and Tholpetty Ranges), Veterinary
team, field staff and watchers of Wayanad Wildlife Sanctuary.

References

1

~

Carucci T, Whitehouse-Tedd K, Yarnell RW, Collins A, Fitzpatrick F, Botha A, et al. Ecosystem services and disservices associated with vultures: A

systematic review and evidence assessment. Ecosystem Services. 2022;56. Available from: https://doi.org/10.1016/j.ecoser.2022.101447.

Munstermann MJ, Heim NA, Mccauley DJ, Payne JL, Upham N, Wang SC, et al. A global ecological signal of extinction risk in terrestrial vertebrates.

Conservation Biology. 2022;36(3):13852-13852. Available from: https://doi.org/10.1111/cobi.13852.

Ahmad S, Rehman EU, Kabir M, Bari E. Population status and nesting activity of white-rumped vulture Gyps bengalensis in Kotli District. Ornithological

Science. 2020;19(1):55-61. Available from: https://doi.org/10.2326/0sj.19.55.

4) Shah G, Anadon JD, Jha PK, Singh NB. Distribution of vulture species and their nesting in Chitwan-Annapurna landscape (CHAL) Nepal. . Vulture

Bulletin. 2019;8:5-9. Available from: https://www.birdlifenepal.org/publication/detail/130.

Gautam R, Baral N, Sharma HP. Preference of trees for nest building by critically endangered white-rumped vultures (Gyps bengalensis) in Nepal. Ecology

and Evolution. 2024;14(3). Available from: https://doi.org/10.1002/ece3.11175.

Vishnu O, Pandyan J, Balan A, Jose CP, Roshnath R. Domestic dogs and vultures feed on the same carcasses in Wayanad Wildlife Sanctuary. Biotropica.

2024;00. Available from: https://doi.org/10.1111/btp.13377.

7) Jha KK, Jha R. Study of vulture habitat suitability and impact of climate change in Central India using MaxEnt. Journal of Resources and Ecology.

2021;12(1):30-42. Available from: https://www.jorae.cn/EN/article/downloadArticleFile.do?attachType=PDF&id=48882.

Kendall CJ, Rubenstein DI, Slater PL, Monadjem A. An assessment of tree availability as a possible cause of population declines in scavenging raptors. |

Avian Biol. 2018;49:1497-1497. Available from: https://doi.org/10.1111/jav.01497.

9) &amp; Majgaonkar I, &amp; Bowden C, Quader, Suhel. Nesting Success and Nest-Site Selection of White-Rumped Vultures ( Gyps bengalensis ) In

Western Maharashtra, India. Journal of Raptor Research. 2018;52:431-442. Available from: http://dx.doi.org/10.3356/JRR-17-26.1.

&amp; Molder A, &amp; Schmidt M, &amp; Plieninger T, Meyer P. Habitat-tree protection concepts over 200 years. Conservation Biology. 2020;34:1444-

1451. Available from: http://dx.doi.org/10.1111/cobi.13511.

11) Anoop NR, Babu S, Nagarajan R, Sen S. Identifying suitable reintroduction sites for the White-rumped Vulture (Gyps bengalensis) in India’s Western
Ghats using niche models and habitat requirements. Ecological Engineering. 2020;158. Available from: https://doi.org/10.1016/j.ecoleng.2020.106034.

12) Sashikumar C, Vishnudas CK. Status of Vultures in Kerala. Research Gate. 2019. Available from: https://www.researchgate.net/publication/336737311.
https://www.researchgate.net/publication/336737311_Status_of_Vultures_in_Kerala.

13) Jhala YV, Qureshi Q, Yadav SP. Status of leopards in India, . In: National Tiger Conservation Authority, Government of India. New Delhi, and Wildlife
Institute of India. Dehradun. 2018. Available from: https://ntca.gov.in/assets/uploads/Reports/ AITM/Status_Leopard_Report_2018_web.pdf.

14) Samson A, Ramakrishnan B. The critically endangered White-rumped Vulture Gyps bengalensis in Sigur Plateau. Journal of Threatened Taxa.
2020;12(13):16752-16763. Available from: http://orcid.org/0000-0002-0804-7941.

15) Galushin VM. A huge urban population of birds of prays in Delhi. In: Ibis;vol. 113. India. Ibis. 1971;p. 522-522.

16) &amp; Bhusal K, Chaudhary, &amp; Rana DI. Vultures and People: Some Insights into an Ancient Relationship and Practice of Sky Burial Persisting in
Trans-Himalayan Region of Nepal. Research Gate. 2020;9:43-45. Available from: https://www.researchgate.net/publication/342490698_Vultures_and_
People_Some_Insights_into_an_Ancient_Relationship_and_Practice_of_Sky_Burial_Persisting_in_Trans- Himalayan_Region_of_Nepal.

17) Moradiya M, Goswami A. To study nesting of White - backed vulture (Gyps bengalensis) in Surendrangar and Bhavangar District of Gujarat India. .
Journal of Entamology and zoology Studies. 2021;9(1):1834-1837. Available from: https://www.entomoljournal.com/archives/2021/vol9issuel/PartZ/9-1-
119-977.pdf.

18) &amp; Win L, Naing, &amp; Thet, Daeweaung, &amp; Thiri, Zaw, et al. Nesting records of White-rumped Vulture in Shan State Myanmar. .

Birding Asia. 2024;40:45-47. Available from: https://www.researchgate.net/publication/379236723_Nesting_records_of_White-rumped_Vulture_in_

Shan_State_Myanmar.

Oo SSL, Kham NL, Suarez-Rubio M, Renner SC. Breeding of the ‘Critically Endangered” White-rumped Vulture Gyps bengalensis in the Shan Highlands,

Myanmar. Journal of Threatened Taxa. 2024;16(3):24973-24978. Available from: https://dx.doi.org/10.11609/jott.8732.16.3.24973-24978.

Prakash V. Status of vultures in Keoladeo National Park Bharatpur Rajasthan with special reference to population crash in Gyps species. ] Bombay Nat

Hist Soc. 1999;16(3):365-378. Available from: https://doi.org/10.11609/jott.8732.16.3.24973-24978.

Prakash V, Galligan TH, Chakraborty SS, Dave R, Kulkarni MD, Prakash N, et al. Recent changes in populations of Critically Endangered Gyps vultures

in India. Bird Conservation International. 2019;29(1). Available from: https://doi.org/10.1017/50959270917000545.

2

—

)
=

w
=

&)
=

e
=

10

=

19

~

20

=

21

~

https://www.indjst.org/ 3941


https://doi.org/10.1016/j.ecoser.2022.101447
https://doi.org/10.1111/cobi.13852
https://doi.org/10.2326/osj.19.55
https://www.birdlifenepal.org/publication/detail/130
https://doi.org/10.1002/ece3.11175
https://doi.org/10.1111/btp.13377
https://www.jorae.cn/EN/article/downloadArticleFile.do?attachType=PDF&id=48882
https://doi.org/10.1111/jav.01497
http://dx.doi.org/10.3356/JRR-17-26.1
http://dx.doi.org/10.1111/cobi.13511
https://doi.org/10.1016/j.ecoleng.2020.106034
https://www.researchgate.net/publication/336737311.https://www.researchgate.net/publication/336737311_Status_of_Vultures_in_Kerala
https://www.researchgate.net/publication/336737311.https://www.researchgate.net/publication/336737311_Status_of_Vultures_in_Kerala
https://ntca.gov.in/assets/uploads/Reports/AITM/Status_Leopard_Report_2018_web.pdf
http://orcid.org/0000-0002-0804-7941
https://www.researchgate.net/publication/342490698_Vultures_and_People_Some_Insights_into_an_Ancient_Relationship_and_Practice_of_Sky_Burial_Persisting_in_Trans-Himalayan_Region_of_Nepal
https://www.researchgate.net/publication/342490698_Vultures_and_People_Some_Insights_into_an_Ancient_Relationship_and_Practice_of_Sky_Burial_Persisting_in_Trans-Himalayan_Region_of_Nepal
https://www.entomoljournal.com/archives/2021/vol9issue1/PartZ/9-1-119-977.pdf
https://www.entomoljournal.com/archives/2021/vol9issue1/PartZ/9-1-119-977.pdf
https://www.researchgate.net/publication/379236723_Nesting_records_of_White-rumped_Vulture_in_Shan_State_Myanmar
https://www.researchgate.net/publication/379236723_Nesting_records_of_White-rumped_Vulture_in_Shan_State_Myanmar
https://dx.doi.org/10.11609/jott.8732.16.3.24973-24978
https://doi.org/10.11609/jott.8732.16.3.24973-24978
https://doi.org/10.1017/S0959270917000545
https://www.indjst.org/

	Introduction
	Study area
	Methodology
	Results and Discussion
	4.1 Nesting Locations  and Nesting Trees
	4.2 Breeding season and nesting success

	Conclusion
	Acknowledgment


