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ABSTRACT

Roads are essential part for progress and it swiftly enables the movement of people. Other side it restricts
the mobility of wild species, including birds, in their native habitat and leads to the death of wild animals
on roadways as a result of vehicular collisions. The construction of road and highway networks within
and around natural habitats is responsible for transforming extensive, undisturbed and large habitats into
fragmented habitats with significant human interference. Frequent movement of vehicles on roads around
wildlife sanctuary leads to the mortality of more birds as compared to other places. During the study, we
observed that a total of 653 bird individuals belonging to 46 species and 22 families died due to road
collisions from winter 2021 to monsoon 2023. Out of these, the maximum number of road killed
individuals were observed in monsoon 2023 (211) followed by monsoon 2022 (181), summer 2023(91),
summer 2022(72), winter 2021-22(56) and minimum number of road-killed bird individuals were found
in winter 2022-23(42). The families Phasianidae and Columbidae had the highest number of road-killed
species with 5 species from each family, followed by the family Sturnidae which had 4 species.
Moreover, three bird families each have three species, seven bird families each have two species and the
remaining nine bird families each have a single species that died due to collisions.
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INTRODUCTION

Roads play a crucial role in facilitating human transportation between different destinations by using
vehicles. They limit the movement of animals in their natural habitats and result in the death of animals
on roads due to collisions with vehicles (Forman and Alexander, 1998). Establishment of road and
highway networks inside and surrounding of natural habitats such as wildlife sanctuaries and national
parks is responsible for converting large intact natural habitats into fragmented habitats with high human
intervention. Further fragmented habitat and traffic of vehicles influence the diversity and abundance of
wild animals, including birds, due to death by road-vehicle collisions (Forman and Alexander, 1998;
Santos et al., 2022). Roads have a significant impact on the wildlife community in several ways, such as
habitat loss and fragmentation, increased pollution and noise levels due to heavy rush of vehicles and an
increased risk of wildlife mortality due to collisions with vehicles (Summers et al., 2011). Road and
highway network act as a barrier between two adjacent habitats and restrict the movement of wild
organism, including amphibians, reptiles, birds and mammals (Develey and Stouffer, 2001; Goosem,
2001; Chishty et al., 2020 and 2021; Choudhary and Chishty, 2020, 2021 and 2022). Therefore, the
present study was carried out on the seasonal variation in bird mortality due to road-vehicle collisions in
Mount Abu.

MATERIALS AND METHODS
Present study was carried out from winter 2021 to monsoon 2023 to assess road Kill bird mortality along
the major and sub-connecting roads around Mount Abu, Sirohi district, Rajasthan. Every month, we
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conducted regular roadside surveys using the line transect method and counted road kill birds using the
direct observation method, identifying any bird carcasses found on the road. The study was carried out on
the road with the help of a motorbike and photographs of road kill birds were taken with the help of a
Nikon P1000 camera with a 125x optical zoom. Further road kill bird species were identified with the
help of the standard field guide Bird of Rajasthan (Vyas, 2013) and Birds of the Indian Subcontinent
(Grimmett et al., 2011). No dead bird individuals were collected during the entire period of the study.

RESULTS AND DISCUSSION

Various factors, such as the landscape and seasonal variation, play a crucial role in determining the
availability of resources in the ecosystem. These factors affect diversity and abundance of animals,
including birds in a particular area. As a result, occurrence of road kills can vary both seasonally and
spatially (Erritzoe et al., 2003; Keller and Yahner, 2007).

It was observed that a total of 653 bird individuals belonging to 46 species and 22 families died due to
road vehicle collisions during the entire period of study (Winter 2021-22 to Monsoon 2023) (Table 1).
Out of these, 309 individuals were observed during study period from winter 2021-22 to monsoon 2022
and 344 individuals during study period from winter 2022-23 to monsoon 2023 (Table 1). It was
observed that maximum number of road-killed species belonged to the families Phasianidae and
Columbidae (5 species from each family) followed by Sturnidae (4 species), Muscicapidae,
Leiothrichidae and Corvidae (3 species from each family). Seven bird families, namely Ardeidae,
Cuculidae, Hirundinidae, Motacillidae, Pycnonotidae, Rhipiduridae and Passeridae consisted of two
species each killed in road vehicle collisions. Furthermore, of the remaining nine bird families, namely
Accipitridae, Charadriidae, Strigidae, Caprimulgidae, Meropidae, Cisticolidae, Nectariniidae, Estrildidae
and Dicruridae, only one species each died in the road vehicle collisions (Table 1).

A total of 309 road kill bird individuals were found from winter 2021-22 to monsoon 2022. Out of these,
maximum number of road kill individuals were observed in monsoon 2022 (individuals =181;
species=35) followed by summer 2022 (individuals =72; species =18) and minimum number of road kill
bird individuals were observed in winter 2021-22(individuals=56; species=17). Subsequently, a similar
pattern of bird mortality due to road vehicle collisions was also observed from winter 2022-23 to
monsoon 2023. It was observed that a total of 344 bird individuals died due to road vehicle collisions. Out
of these, maximum number of road Kill bird individuals were observed during monsoon 2023 (individuals
= 211; species = 39) followed by summer 2023 (individuals = 91; species = 25) and minimum number of
road Kill bird individuals were observed in winter 202223 (individuals = 42; species = 18) (Table 6.7).
Reason behind high bird mortality due to road vehicle collisions may be the heavy traffic. Mount Abu is
the only single-hill station in Rajasthan State. Due to this, numerous domestic tourists visit Mount Abu
every month or season. Furthermore, on Saturday and Sunday, a large humber of tourists use to come
from nearby state. A road also passes through the sanctuary area; due to this, birds frequently die due to
road-vehicle collisions. In Mount Abu, tourist influx is higher in the monsoon and summer seasons as
compared to the winter seasons. It was also the most probable reason for road-vehicle collisions and the
high mortality of birds during the monsoon and summer seasons as compared to the winter season.
Numerous factors, such as the characteristics of the environment, changes in seasons and availability of
resources, have a significant impact on diversity and abundance of wild animals, including birds in a
specific area (McCain, 2009; Katuwal et al., 2016; Adhikari et al., 2020; Pandey et al., 2020). These
factors also have a significant impact on the patterns of wild animals being killed in the road accident in a
specific area (Erritzoe et al., 2003; Keller and Yahner, 2007). Similarly, it was also found that higher bird
mortality due to road Killing occurred in the monsoon season followed by the summer and winter seasons.
Numerous road lights are also present along the roadside. In early morning and late evening, several bird
species, such as drongos, bee-eaters, robins and owls, forage around these lights for insects. In monsoon
season, the weather becomes cloudier and visibility is very low. Due to this, these bird species are
frequently killed by road-vehicle collisions in the monsoon season compared to other seasons. Boves
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(2007) also concluded insectivorous and nocturnal bird species have behavior of seeking insects that are
attracted by the light of vehicle headlights at night, which raises their susceptibility to collisions. It was
observed that several bird species, such as House Crow, Large-billed Crow, Rufous Treepie, Greater
Coucal, Shikra, Bank Myna, Oriental Megpie Robin, Spotted Dove and Red-vented Bulbul also forage
and feed on feeding material such as remnant food material and carcasses of road-killed animals present
on the road. At this time these bird species are frequently killed due to road vehicle collisions. Similar
studies also conclude that scavenging raptors frequently die due to road vehicle collisions along the road
(Dean and Milton, 2003; Husby and Husby, 2014). Furthermore, insect-eating bird species such as White-
wagtail and Red-backed Shrike frequently killed by road vehicle collisions during the foraging time
around road (Ceresa et al., 2012; Husby and Husby, 2014). Insectivore species such as Jungle Nightjar,
Asian Green Bee-eater, Wire-tailed Swallow, Barn Swallow, White-browned Wagtail, White wagtail,
Indian Robin, Brown Rock Chat, Ashy Prinia, White-browned Fantail, White-spotted Fantail and Black
Drongo mortality were also observed. Local and tourist throw grains, cereals and other food materials
such as vegetable pieces, breads, cooked rice, popcorn and maize along the roadside. Granivore bird
species usually feed on grains of cereal and millets, while omnivore species feed on grains, fruits and
insects. Granivore and omnivore species such as Grey Francolin, Rain Quail, Rock Bush-quail, Aravalli
Red-Spurfowl, Rock Pigeon, Laughing Dove, Eurasian Collared Dove, Red Turtle Dove, Common
Babbler, Jungle Babbler, Large Grey Babbler, House Sparrow, Yellow-throated Sparrow, Brahminy
Starling, Indian Pied Starling, Common Myna and Bank Myna were frequently sighted on the roads. Due
to this, these bird species use to come towards the roadside for foraging and feeding. At this time, these
birds are frequently hit by vehicles. Boves (2007) also made comparable observations and concluded that
the birds are frequently dependent on roads for various purposes, such as foraging, scavenging and
shelter. These bird species are more susceptible to collisions with vehicles as compared to other
species. Passerines (Passeriformes) birds are most affected by road-vehicle collisions as compared to
other species. A total of 46 road-killed bird species were observed; out of these, 27 bird species belong to
Passeriformes order followed by Galliformes and Columbiformes (5 species each), Pelecaniformes and
Cuculiformes (2 species each). Accipitriformes, Charadriiformes, Strigiformes, Camprimulgiformes and
Coraciiformes were represented by single species that each died in road-vehicle collisions. According to
Moller et al. (2011) traffic has a significant impact on the species that are most prevalent or abundant in a
particular area.

Table 1: List of bird species that died due to road-vehicle collisions in different seasons (W= winter
season, S= summer season, M= monsoon season)

S. | Name of bird | Zoological name | Family
no. | species o
o~ ™ =
& 2 =
I o~ N ™ S
S |88 |88 |8 w2
N 8 N N 8 N BT
S | » |2 = | » | S| FE
1 Little Egret Egretta garzetta | Ardeidae 0 0 1 1 0 3 |5
2 Indian Pond Ardeola grayii Ardeidae 0 0 0 0 0 4 |4
Heron
3 Shikra Accipiter badius | Accipitridae 2 3 6 0 |0 3 |14
4 Grey Francolin Ortygorn_ls Phasianidae 0 0 4 1 |0 4 19
pondicerianus
5 Rain Quail Coturnix . Phasianidae 0 0 0 0 0 1 |1
coromandelica
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Perdicula

6 Rock Bush-quail Phasianidae 0 0 3 0 3 |6
argoondah
7 |Jungle  Bush-| Perdicula Phasianidae 0 |1 |4 0 |2 |8
quail asiatica
g |Aravalli = Red- | Galloperdix b o ihe 1o |2 |6 o |o |8
Spurfowl spadicea caurina
Red-wattled - ..
9 Lapwing Vanellus indicus | Charadriidae 2 7 5 9 4 |28
10 | Rock Pigeon Columba livia Columbidae 3 0 2 5 2 |15
11 | Laughing Dove Spilopelia . Columbidae 5 7 10 4 11 | 40
senegalensis
12 | Spotted Dove Spllopeh_a Columbidae 0 0 1 1 4 |8
suratensis
Eurasian Streptopelia .
13 Collared-dove decaocto Columbidae ! 0 2 3 L7
14 | Red Turtle-dove Streptopellg Columbidae 0 1 0 0 0 |1
tranquebarica
15 | Asian Koel Eudynamys Cuculidee |0 |0 |3 1 |2 |6
scolopaceus
16 | Greater Coucal | CENtroPUS Cuculidae 1 |2 |s 2 |12t
sinensis
17 | Spotted Owlet Athene brama Strigidae 0 1 3 0 0 |4
N Caprimulgus . .
18 | Jungle Nightjar indicus Caprimulgidae | 0 0 0 0 3 |3
Asian Green | Merops .
19 Bee-eater orientalis Meropidae 0 0 2 0 315
gp | Wire-tailed Hirundo smithii | Hirundinidae |3 |0 |0 2 |6 |12
Swallow
21 | Barn Swallow Hirundo rustica | Hirundinidae 1 0 0 0 0 |1
gp | White ‘browned | Motacilla 1 yo0iidgee |0 |0 |8 0 |2 |13
Wagtail maderaspatensis
23 | White Wagtail Motacilla alba Motacillidae 0 0 0 0 0 |4
24 Eﬁfé\éfnted Pycnonotus cafer | Pycnonotidae | 14 |17 |21 23 | 37| 119
g5 | White-eared Pycnonotus Pycnonotidae [0 [0 |2 2 |3 |7
Bulbul leucotis
og | Oriental Magpie | Copsychus Muscicapidae |2 |6 |11 2 |5 |26
Robin saularis
27 | Indian Robin Co_psychus Muscicapidae | 3 2 8 4 10 | 28
fulicatus
28 | Brown Rockchat | Oenanthe fusca Muscicapidae |0 0 5 1 0 |6
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Common S
29 Babbler Argya caudata Leiothrichidae | 2 4 9 1 2 7 |25
30 | Jungle Babbler Argya striata Leiothrichidae | 0 0 3 0 2 5 110
Large Grey . C o
31 Babbler Argya malcolmi | Leiothrichidae | O 1 2 1 2 7 113
32 | Ashy Prinia Prinia socialis Cisticolidae 0 0 2 1 1 3 |7
33 | White-browned | Rhipidura Rhipiduridae |0 |0 |4 |2 |3 |5 |14
Fantail aureola
34 | Whitespotted | Rhipidura Rhipiduridee |0 |0 |2 |0 |2 |4 |8
Fantail albogularis
35 | purple Sunbird | -EPtocoma Nectariniidae |3 [1 |6 |0 |2 |6 |18
zeylonica
36 | Indian Silverbill | EU0dIce. Estrildidae 0o |o |3 |0 [2 |5 |10
malabarica
37 | House Sparrow Passer_ Passeridae 7 6 12 |7 9 16 | 57
domesticus
38 Yellow-throated Gymnorls_ Passeridae 0 0 4 0 0 7 111
Sparrow xanthocollis
Brahminy Sturnia .
39 . Sturnidae 3 7 1 |2 4 7 |34
Starling pagodarum
4o | Indian — Pied | Gracupica Sturnidae o |o |3 |o |0 |25
Starling contra
41 | Common Myna :[Ar?;tliqsotheres Sturnidae 2 1 5 0 0 2 |10
42 | Bank Myna Acridotheres Sturnidae 2 o o |o |1 |o |3
ginginianus
43 | Black Drongo | Dicrurus Dicruridee |0 |0 [3 |o |2 |3 |8
macrocercus
. Dendrocitta .
44 | Rufous Treepie Corvidae 0 0 0 0 0 3 |3
vagabunda
45 | House Crow Corvus splendens | Corvidae 0 3 0 0 0 4 |7
a6 | Large-billed Corvus Corvidae 0o |o [0 |o |o |11
Crow macrorhynchos
Totgl_ number of bird individuals died in road-vehicle 56 |72 1181 |42 | o1 21 653
collisions 1
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Figure 3- Road kill of Greater Coucal

ACKNOWLEDGMENTS

Authors are thankful to the Rajasthan Forest Department for granting research permission in study area
and also to the University Grant Commission New Delhi for the financial support. We are also thankful to
Mr. Pushkar Kumawat for his cooperation during the field study.

REFERENCES

Adhikari S, Sharma HP, Gautam R and Basaula R (2020). Effects of weather on breeding success of
Ashy Prinia (Prinia socialis) in Manigram of Tilottama Municipality, Nepal. Nepal Journal of
Environmental Science, 8:11-16.

Boves T (2007). The effects of roadway mortality on Barn Owls in Southern Idaho and a study of
ornamentation in North America Barn Owls. Master’s Thesis. Boise State University, Idaho, USA, 108.
Ceresa F, Bogliani G, Pedrini P and Brambilla M (2012). The importance of key marginal habitat
features for birds in farmland: an assessment of habitat preferences of Red-backed Shrikes Lanius collurio
in the Italian Alps. Bird Study, 59(3): 327-334.

Chishty N, Patel P, Kumawat P and Choudhary NL (2020). Impact of Covid-19 Pandemic Lockdown
Period on Road Killing of Wildlife. International Journal of Research and Analytical Reviews (IJRAR),
7(4) 49-54.

Chishty N, Choudhary NL, Patel P and Kumawat P (2021). Threats, Conservation problems of
Chinkara (Gazella bennettii, Sykes, 1831) in Barmer district, Rajasthan. Indian Journal of Applied &
Pure Biology, 36:213-2109.

Centre for Info Bio Technology (CIBTech) 169



CIBTech Journal of Zoology ISSN: 2319-3883

Online, International Journal, Available at http://www.cibtech.org/cjz.htm
2024 Vol.13, pp.164-170/Narayan and Nadim

Research Article (Open Access)

Choudhary NL and Chishty N (2020). Threats, conservation and diversity of herpatofauna in various
habitats of Udaipur district, Rajasthan, India. (Chapter in International chapter book on Multidisciplinary
subjects for Research-I11), Chapter no 2:30-36. Published by Red shine publication inc. Sweden & India.
ISBN: 978-1-716-36287-3, DIP: 18.20/716362873.

Choudhary NL and Chishty N (2021). Factors responsible for global decline of reptilian population: A
review. International Journal of Zoological Investigations, 7(2) 549-556.
https://doi.org/10.33745/ijzi.2021.v07i02.033.

Choudhary NL and Chishty N (2022). Avian Mortality in Mount Abu Wildlife Sanctuary and its
Vicinity Areas due to Electrocution and Road Vehicles Collision. Ambient Science, 09(2) 37-42.

Dean WRJ and Milton S (2003). The importance of roads and road verges for raptors and crows in the
Succulent and Nama-Karoo, South Africa. Ostrich, 74(3-4): 181-186.

Develey PF and Stouffer PC (2001). Effects of roads on movements by understory birds in mixed-
species flocks in central Amazonian Brazil. Conservation Biology, 15(5) 1416-1422.

Erritzoe J, Mazgajski TD and Rejt L (2003). Bird casualties on European roads- a review. Acta
Ornithologica, 38(2): 77-93.

Forman RTT and Alexander LE (1998). Roads and their major ecological effects. Annual Review of
Ecology and Systematics, 29 207-231.

Goosem M (2001). Effects of tropical rainforest roads on small mammals: inhibition of crossing
movements. Wildlife Research, 28(4) 351-364.

Grimmett R, Inskipp C and Inskipp T (2011). Birds of the Indian Subcontinent. India: Oxford
University Press.

Husby A and Husby M (2014). Interspecific analysis of vehicle avoidance behavior in birds. Behavioral
Ecology, 25(3) 504-508.

Katuwal HB, Basnet K, Khanal B, Devkota S, Rai SK, Gajurel JP, Scheidegger C and Nobis MP
(2016). Seasonal changes in bird species and feeding guilds along elevational gradients of the Central
Himalayas, Nepal. PLoS One, 11(7): 1-17.

Keller GS and Yahner RH (2007). Seasonal forest-patch use by birds in fragmented landscapes of
south-central Pennsylvania. The Wilson Journal of Ornithology, 119(3) 410-418.

McCain CM (2009). Global analysis of bird elevational diversity. Global Ecology and Biogeography,
18(3): 346-360.

Moller AP, Erritzoe H and Erritzoe J (2011). A behavioral ecology approach to traffic accidents:
interspecific variation in causes of traffic casualties among birds. Zoological Research, 32(2) 115-127.
Pandey N, Khanal L and Chalise MK (2020). Correlates of avifaunal diversity along the elevational
gradient of Mardi Himal in Annapurna Conservation Area, Central Nepal. Avian Research, 11(1) 1-14.
Santos E, Cordova M, Rosa C and Rodrigues D (2022). Hotspots and Season Related to Wildlife Road
kill in the Amazonia—Cerrado Transition. Diversity, 14(8) 1-16.

Summers PD, Cunnington GM and Fahrig L (2011). Are the negative effects of roads on breeding
birds caused by traffic noise?. Journal of Applied Ecology, 48(6) 1527-1534.

Vyas R (2013). Birds of Rajasthan. Bombay Natural History Society and Oxford University Press, Pp
Xiv+326.

Copyright: © 2024 by the Authors, published by Centre for Info Bio Technology. This article is an open
access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-
NC) license [https://creativecommons.org/licenses/by-nc/4.0/], which permit unrestricted use,
distribution, and reproduction in any medium, for non-commercial purpose, provided the original work is
properly cited.

Centre for Info Bio Technology (CIBTech) 170


https://doi.org/10.33745/ijzi.2021.v07i02.033
https://creativecommons.org/licenses/by-nc/4.0/

