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Abstract

Avian species diversity and their assemblage are responsible for maintaining the integrity and health of any ecosystem. Docu-
mentation of avian diversity in different habitats is sensitive tool for monitoring the environmental condition. The presentinvesti-
gation aimed to record the diversity of avian fauna at the main campus and agricultural landscapes of Chaudhary Charan Singh
Haryana agricultural University, Hisar (Haryana). Line transect and point count methods were used to taking observations on
different species of birds. A total of 101 bird species under 17 orders 43 families and 86 genera were recorded; out of them, 78,
17, 5 and one species were resident, winter migrant, summer migrant and passage migrant, respectively. Species richness of
order Passeriformes was highest, followed by Pelecaniformes and Muscicapidae, the most diverse family in the study area.
Analysis of food and feeding guilds revealed that the insectivorous guild is predominant, followed by Omnivore, Carnivore,
Granivore, Frugivore and Nectarivore. Out of the total observed species, 23 have declining population trends at global level,
whereas three species (Alexandrine Parakeet, Asian Woollyneck, Black-headed ibis) are listed as Near Threatened and Com-
mon Pochard is vulnerable as per IUCN Red List. The species richness was significantly higher in farmland, followed by main
campus and experimental orchards. Jaccard’s similarity index between habitats revealed that the main campus and farmland
area has a maximum (0.73) similarity in bird communities. This emphasises the significance of these study sites as key habitats
for bird species of conservation priorities.

Keywords: Avian diversity, Environment, Habitats, Jaccard’s similarity index, Line transect method, Species richness

INTRODUCTION (Shekhawat and Bhatnagar, 2014) whereas the exist-

ence of a wide variety of organisms reflects the biologi-
The term biodiversity refers to the totality of genes, spe-  cal richness of a region. Ecosystems with high diversity
cies, and ecosystems in any geographical given area are regarded as more complex, stable or resistant to
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disruption because extent of biodiversity helps to stabi-
lise environmental variables (lhuma et al., 2016). Birds
are the most common and widespread species of ter-
restrial and aquatic habitats. They are sensitive to envi-
ronmental changes, so they act as bioindicators and
play a vital role in the linkage of the food chain in any
ecosystem (Rabou, 2019). The Indian subcontinent is
part of the Oriental biogeography zones and is known
for its richness of bird species. More than 9,000 bird's
species exist worldwide (Gill and Donsker, 2019). India
is home to nearly 1306 species which belongs to 26
orders, 111 families and 492 genera. So far, 450 bird
species have been identified in Haryana (Praveen et
al., 2016; Goyal et al., 2014). Avian fauna is an im-
portant component of the biotic community in the agro-
ecosystems, though they cause some economic loss to
crops but execute important roles like pollinators, seed
dispersers, scavengers, nutrient depositors, predators
of insect pests and rodents (Kumar and Sahu, 2020;
Michel et al., 2020). Unfortunately, the bird’s diversity is
declining globally due to use of agrochemicals for inten-
sive agricultural practices, climate change and urbani-
sation. As per Red List assessment of IUCN (2015)
1,375 bird species worldwide are endangered with ex-
tinction, including 84 from India (Datta, 2016). That's
why a comprehensive understanding of current avian
diversity status is the need of the hour.

Scientific data on diversity of birds is required
for conservational strategies and information on avian

diversity in protected areas and other natural habitats is
available, but agricultural lands, and campuses of edu-
cational institutes are comparatively less considered
sites for the study on avian diversity. Therefore, the
present study aimed at authentic documentation of
bird’s fauna at the main campus and experimental are-
as including horticultural orchards and farmland of
Chaudhary Charan Singh Haryana Agricultural Univer-
sity (CCSHAU) Hisar.

MATERIALS AND METHODS

Study area

Charan Singh Chaudhary Haryana Agricultural Univer-
sity (29° 08'59.1”N, 75° 42’'16.8"E) is situated at Hisar,
Haryana. The District Hisar falls in the western arid
zone of Haryana. The University has diverse range of
ecosystems, including buildings of colleges, hostels,
residential area, roadside trees, grasslands, agricultural
fields, several small and medium-sized ponds and a
huge botanical garden which is home to many species
of birds. The focus of the study was mainly on the Uni-
versity campus, Farmlands and Experimental orchards
of HAU (Orchard 1 & Orchard 2).

Data collection

Observations on birds were taken by following line tran-
sects and point count method (Altman, 1974; Gaston,
1975; Sales and Berkmuller, 1988) from July 2019 to
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July 2021, covering all the seasons i.e., summer
(March-dune), Monsoon (July-October) and winter
(November- February). Birds were observed with binoc-
ulars to pin down their unique morphological features
crucial for identification. After that, photographs were
clicked with a COOLPIX NIKON P900 camera. All field
surveys were conducted on a weekly basis from 6:00 to
9:00 A.M. and from 5.00 P.M. - 7.00 P.M. during the
summer season, similarly from 8.00 - 10.00 A.M. and
from 4.00 - 6.00 P.M. during the winter season. The
survey was not conducted in harsh weather and on
rainy days. The bird observed in all study areas were
identified using reference books (Grimmet et al., 2016).
For identification and preparation of checklist authentic
avian database (IUCN Red list of threatened species,
Oriental Bird Club image database and Merlin bird ID)
were also used. Bird’s feeding status (e.g., Insectivore,
Carnivore, Omnivore, Frugivore, Herbivore, Granivore,
Nectarivore, and Piscivore) were categorised on the
basis of field observations and available literature (Ali,
2002). Data related to each survey's was kept separate
and examined for local abundance status based on the
number of sightings: Very common (VC) were sighted >
10 times; Common (C) seven to nine times; Uncommon
(UC) three to six times and Rare (Ra) were sighted
once or twice (MacKinnon and Phillipps, 1993). The
residential status of birds was also categorised on the
basis of presence or absence in a particular season
and different status categories were assigned: resident
(presence throughout the year), winter migrant (present
from October to March) and summer migrant (present
from March to August) and Passage migrant (present
from August to October). Deliberations of the CITES
(2012) and IUCN (2021) conventions were used to as-
sess the species conservation status and population
trends. Relative diversity (RDi) was calculated using
the following formula given by La Torre-Cuadros et al.
(2007):

Total number of species in a family

RDi = x 100

Total number of species Eq.1
Species similarity between any two habitats was meas-
ured by Jaccard’s similarity index (Kumar and Sahu,
2019)

(Cj)y=al/(a+b+c)

Where a is number of species common to both the
sites, b is number of species recorded at the first site
and c is the number of species found only at the sec-
ond site.

Eq.2

RESULTS AND DISCUSSION

The present study analysed the avian community struc-
ture of the Main Campus and Agricultural landscapes of
CCSHAU, HISAR. The data on avifauna observed on
Campus and Agricultural landscapes showed the pres-

ence of a total 101 bird’s species belonging to 17 or-
ders 43 families and 86 genera (Table 1). The avian
diversity status is comparable with earlier studies con-
ducted in different regions of India. For example, Devi
et al. (2012) reported 109 species belonging to 44 fam-
ilies at Gauhati University Campus. Gupta and Singh
(2014) observed 79 species in the agricultural area of
Yamuna Nagar district (Haryana). Abdar (2014) record-
ed 97 bird species in agricultural regions of Maharash-
tra's Western Ghats and Rajashekara and Venkatesha
(2017) recorded 106 species of birds belonging to 42
groups and 68 genera at Bangalore University Cam-
pus. From a taxonomic point of view, maximum num-
ber of bird species observed during present investiga-
tion belongs to Order Passeriformes with 51 species
followed by Pelecaniformes, Anseriformes, Coraci-
formes, Cuculiformes with 5 species in each order,
Columbiformes and Charadriiformes with 4 species
each. Piciformes, Psittaciformes, Accipitriformes, Galli-
formes, Gruiformes with 3 species each, Strigiformes,
Bucerotiformes with 2 species each, Podicipidiformes,
Suliformes, Ciconiiformes with 1 species each (Table
1). Singh et al. (2018); Parveen et al. (2016) observed
a similar trend as the order Passeriformes was the
most prevalent taxon. The analysis of relative diversity
revealed that the Muscicapidae was the most predomi-
nant avian family, consisting the highest number of
species (11) with relative abundance (10.89%), fol-
lowed by Motacillidae and Cisticolidae with 6 species
(RDi-5.94%) Cuculidae and Anatidae with 5 species
(RDi-4.95%) Columbidae, Estrildidae, Sturnidae with 4
species (RDi-3.96%) Accipitridae, Phasianidae, Ralli-
dae, Corvidae, Leiotrichidae, Ardeidae, Psittacidae with
3 species (RDi-2.97%), Alcedinidae, Meropidae,
Alaudidae, Hirundinidae, Threskiornithidae, Megalaim-
idae, Strigidae with 2 species each (RDi-1.98%),
whereas 21 families namely Bucerotidae, Upupidae,
Coraciidae, Burhinidae, Charadriidae, Recurvirostridae,
Scolopacidae, Ciconiidae, Dicruridae, Fringillidae, Lani-
idae, Nectariniidae, Oriolidae, Passeridae, Phylloscopi-
dae, Pycnonotidae, Ploceidae, Zosteropidae, Picidae,
Podicipedidae and Phalacrocoracidae were poorly rep-
resented in the study area with only 0.99% relative
abundance and one species in each family (Fig. 2 and
Table 2).

Analysis of Relative diversity (RDi) results revealed
that Muscicapidae was the highly diverse family with 11
species and the greatest RDi value, i.e., 10.89, com-
pared to other families. The findings were similar to
observations of Manakadan and Pittie (2001), who also
recorded Muscicapidae as the largest family in India.
Accipitridae and Muscicapidae was highly diverse fami-
ly at Bangalore University Campus (Rajashekara and
Venkatesha, 2017).

The presence of a greater number of insectivores birds
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may be due to availability of variety of insects in ob-
served area. The observations on feeding guild of rec-
orded species in the study area unveiled that Insecti-
vore (39 species) is a highly dominated guild, followed
by Omnivore (31 species), Carnivore (14 species),
Granivore and Frugivore (8 species each) and Nectari-
vore with only one species. Similarly, Insectivores were
a dominating group of birds in different areas reported
by Narayana et al. (2019) in agricultural landscapes of
Peddagattu and Sherpally area of Telangana, India,
Kumar and Sahu (2020) in agricultural landscapes of
Panipat, Haryana, Platt et al. (2021) at traditional rice
ecosystem, Myanmar. These insectivorous birds are
important in the biological control of a variety of insect
pests that thrive in agriculture (Halder and Seni, 2021).
So, scientific management methods should be applied
to protect these insectivorous bird species in agricultur-
al areas (Narayana et al., 2015).

Kumar and Sahu (2019); Sailo et al. (2019) recorded
the maximum number of species visits during the winter

season. Out of the total 101, resident species were 78,
followed by winter migrants (17) only five species were
summer migrants, whereas one species was a passage
migrant. According to IUCN red list (2021), three spe-
cies (Alexandrine Parakeet, Asian Woollyneck, Black-
headed ibis) are near threatened species, one species
(Common Pochard) is vulnerable with decreasing popu-
lation trend and the remaining 97 species are catego-
rized as least concern. Fourty six species out of these
97 have stable, 19 with decreasing, 22 species with
increasing population trend and 10 species with un-
known status were observed in the study areas (Fig. 3.)
Local abundance status of species on the basis of
sightings revealed that 46 species were Common, 22
were Uncommon, 24 were Very common and 9 were
Rare species (Sarkidiornis melanotos, Ciconia
episcopus, Cacomantis passerinus, Prinia gracilis, Car-
podacus erythrinus, Myophonus caeruleus, Ficedula
parva, Oriolus oriolus, Eumyias thalassinus). Five spe-
cies from the reported avian species fall under various
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Fig. 2. Family-wise abundance of observed bird species at Campus and Agricultural landscapes of CCSHAU, HISAR
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Fig. 3. Comparison of IUCN status of avian species at Campus and Agricultural landscapes of CCSHAU, HISAR with its

global population trend.
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Table 2. Relative diversity index (RDi) of various avian families recorded at Campus and Agricultural landscapes of

CCSHAU, HISAR

Avian families

No. of recorded Relative diversity

species index (RDi)
Muscicapidae " 10.89
Cisticolidae, Motacillidae 6 5.94
Anatidae, Cuculidae, 5 4.95
Columbidae, Estrildidae, Sturnidae, 4 3.96
Accipitridae, Phasianidae, Rallidae, Corvidae, Leiotrichidae, Ardeidae,
Psittacidae, 3 297
Alcedinidae, Meropidae, Alaudidae, Hirundinidae,
Threskiornithidae, Megalaimidae, Strigidae 2 1.98
Bucerotidae, Upupidae, Coraciidae, Burhinidae Charadriidae Recurvirostri-
dae, Scolopacidae Ciconiidae, Dicruridae, Fringillidae, Laniidae, Nectarini- 1 0.99
idae, Oriolidae, Passeridae, Phylloscopidae, Ploceidae, Pycnonotidae, Zos- ’
teropidae, Picidae, Podicipedidae, Phalacrocoracidae
Table 3. Jaccard’s similarity index for bird communities in different habitats of the study area
Sites Campus Farmland Orchard 1 Orchard 2
Campus - 0.73 0.54 0.57
Farmland - - 0.69 0.55
Orchard 1 - - - 0.51

categories of CITES (2012) presenting Appendix-Il
( Milvus migrans, Accipiter badius, Athene brama, Otus
bakkamoena) and one (Ficedula parva) in Appendix-IIl.
The species richness was significantly higher at
farmland with 89 species belonging to 17 orders and
40 families, followed by Main Campus with 84 species
belonging to 16 orders and 39 families while 64 (13
orders and 33 families) and 51 species (16 order 32
families) were reported at Orchard 1 and Orchard 2
respectively. The campus and farmland areas has
ample amount of food and water availability, ensuring
the survival of birds. The agro-ecosystem had the most
species diversity ( Ghosh, 2016). Factors like the
availability of a variety of food and feeding resources,
roosting sites, predation pressure, and noise pollution
etc., are associated with the richness of birds in
different ecosystems (Hossain and Aditya, 2016). The
composition of the bird population is also influenced by
type of vegetation, a number of fruiting trees and
degree of human interference closer to the study sites
(Chiawo et al., 2018). Among all the observed species,
39 were common and 62 species were different at all
study sites. Comparatively more number of unique

species  (Merops  persicus, Burhinus indicus,
Eremopterix griseus, Prinia flaviventris, Cisticola junci-
dis, Amandava amandava, Lonchura malacca,

Himalayapsitta cyanocephala, Otus bakkamoena) were
spotted at Main Campus while at Farmland unique

species were only Ceryle rudis, Ciconia episcopus and
Oenanthe picata. Sarkidiornis melanotos was the only
rare species at Orchard 1.

The similarity in species composition was measured by
Jaccard’s similarity index among the four selected hab-
itats. These results revealed that the bird species simi-
larity coefficient was found to be a maximum of 0.73
between campus and farmland. The minimum value of
similarity coefficient was calculated as 0.51, which
clearly reflected highly dissimilar avian fauna between
the Orchard 1 and Orchard 2 (Table 3). This highest
species similarity recorded between main campus and
farmland might be due to habitat similarity. Despite be-
ing inhabited by humans, the main campus and agricul-
tural area is reasonably free from dangers, hunting and
timber extraction pressures. However, construction or
other developmental activities at campus may affect the
habitat diversity, resulting in diminished bird population.
Numerous conservation efforts are recommended to
protect the campus environment and agricultural area
including habitat management strategies such as vege-
tation restoration and wetlands, as well as increasing
plant and tree variety to maintain its avifaunal richness
(Surasinghe and De Alwis, 2010). Constructions of fish
ponds will also attract bird’s species in large numbers.
More native nectarine species and fruit-bearing plants
should be introduced to augment floral variety (Solecki
and Rosenzweig, 2004).
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Conclusion

The present study concluded that the CCSHAU, Hisar
is the home to 101 species belonging to 17 orders, 43
families and 86 genera due to the availability of differ-
ent food resources and the presence of nesting/
roosting sites. The present findings on avian diversity
can be used as a baseline for further research on the
conservation and management of existing bird species
in different habitats on campus and in agricultural land-
scapes. Long-term avian species monitoring in the
study area should be continued, with a focus on habitat
use, seasonal abundance, and nesting and breeding
ecology to supplement a comprehensive approach of
management and conservation strategy for the sustain-
ability of bird ecosystem services.
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