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Abstract

In 2004-2005 we conducted a study on the habitat preferences of four species of drongos (Family Dicruridae): Black Drongo (BLD), Bronzed Drongo (BRD), Hair-
crested (Spangled) Drongo (SD), and Greater Racket-tailed Drongo (GRTD), in Kakoijana (proposed) Wildlife Sanctuary (KWLS) in Assam, India. This was to understand
the preferences of habitat usage amongst congeneric species. Data were collected through direct observation in five different forest habitats: evergreen, edge, logged,
monoculture, and mixed-moist deciduous. In each habitat a natural trail was followed to observe the birds, once in a week and thrice a day using 8X40 binoculars. Data on
microhabitat, activity first sighted, and association with other bird species were also collected. We found that in degraded habitat conditions, different congeneric species
preferred particular habitats. In the same landscape, different species of drongos used different habitats, which was highly significant. GRTD preferred teak monoculture,
BLD preferred edge, while both, SD and BRD, preferred mixed-moist deciduous habitat. Preference of microhabitat was also highly significant. Due to microhabitat
conditions, a particular species of drongo preferred a particular habitat. GRTD and BRD used trees with 60-90% leaf cover, and chose leafy branches for perching, while
BLD's and SD's preferences was the opposite; they perched in the upper canopy of tall trees, rather than on tree saplings, shrubs, or the ground. However, while foraging,
they occasionally used middle, and lower canopy. In the pre-selected habitats, activities like perching, calling, foraging, flying, and preening were found to differ
for different species of drongos. All the four species of drongos were associated with other bird species. Interestingly, BLD and BRD seem to have avoided each other as

inferred from the negative associations that they showed, perhaps due to niche overlap.

Introduction

Animals select resources that are best able to satisfy their
nutritional requirements (Manly et al. 1993). Since resources are
usually not distributed evenly in the environment, it is reasonable
to assume that animals prefer some habitats to others (Osborn
2005). A preferred habitat is the one in which an animal is
found proportionally more frequently, out of all those available
to it (Petrides 1975). Variation in habitat may help explain why
a species is present, or abundant, at one location, and absent,
or scarce, at another (Javed & Kaul 2003). Birds are known to
actively select their habitat on the basis of proximate factors
such as features of the landscape, terrain, substrate, vegetative
structure, or arrangement of the vegetation (Wiens 1969).
Differential habitat selection is one of the principal relationships,
which permits species to co-exist (Rosenzweig 1981).

The present study, on the habitat preferences of four
species of drongos (Dicruridae), was conducted in the Kakoijana
(Proposed) Wildlife Sanctuary (hereinafter, KWLS) in Assam, India.
We wanted to understand how congeneric species prefer habitats
for their different activities, and thereby separate themselves
in different habitats. Of the seven species of drongos found in
north-eastern India (Grimmett et al. 1999), including Assam
(Choudhury 2000), four that are commonly sighted in KWLS
(Das et al. 2007), were considered in this study: These are Black-
Dicrurus macrocercus (hereinafter, BLD), Bronzed- D. ageneus

(hereinafter, BRD), Spangled- D. hottentottus (hereinafter, SD),
and Greater Racket-tailed Drongo D. paradiseus (hereinafter,
GRTD).

Study area

KWLS (26.33°-20.35°N, 90.55°-90.57°F) is situated on the
banks of Aie River 15 km east of Bongaigaon town, headquarters
of the eponymous district (Fig. 1). Vegetation in KWLS comprises
mixed moist deciduous forest (Singha & Borah 2001), which
includes Tectona grandis plantations, natural Shorea robusta
patches, scattered bamboo groves, and saplings of miscellaneous
tree species. Two national highways—NH31C in the north, and
NH31 on the south—border KWLS. It faces tremendous human
pressure as more than 21 revenue villages, chiefly dependent
on agriculture, surround it. The climate is ‘subtropical with
pronounced monsoon’ with three distinct seasons: winter,
summer, and monsoon (Borthakur 1986). The annual rainfall
ranges from 2500 to 3500 mm, and the temperature ranges
from 13°C in December—January to 32°C in May—June (National
Information Center, Bongaigaon). The general topography of
the region is undulating and hilly. The hills run in a western
direction and have moderate slopes. Several streams intersect
the physiography, but most of them have dried out, probably due
to excessive extraction of timber; except the Kalikapat stream
that flows through the forest and drains into paddy fields.
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Fig. 1. Map of the study area in the Kakoijana (Proposed) Wildlife Sanctuary in Assam, India

Methodology

Fieldwork commenced in mid-December 2004. Data collection
began from January to March 2005. The habitat preferences
of different species of drongos were investigated through
direct observations in different habitats. Five different habitats
were selected, namely, riparian evergreen, edge (between
monoculture plantations and paddy field), logged (completely
degraded forest), monoculture (teak plantation), and mixed
moist deciduous forest (hereinafter, MMD). In each selected
habitat a natural trail was followed to observe the drongos. Each
trail was surveyed once in a week, and three times a day: in the
morning, at noon, and in the evening. The drongos were studied
within the same habitat patch, on each side of the trail with the
help of a pair of 8x40 binoculars, and identified with the help of
Grimmett et al. (1999). When the first drongo (the focal bird)
was spotted, its activity was recorded, as first sighted. Five kinds of
activities were categorised: perching, calling, foraging, flying, and
preening. If the focal drongo was visible in the locality for more
than five minutes, the next data collection continued after each
five-minute interval. The first activity observed in the beginning
of each bout was recorded. Simultaneously, the microhabitat
around the focal bird, and its association with other bird species,
including other drongos, were recorded. The microhabitat study
included recording the use of substratum for perching (whether
a tree or others: tree-sapling, shrub, or ground); part of canopy
used (i.e., upper-, middle-, or lower- canopy, in the case of trees);
status of perching branch (whether leafy, or leafless, in the case
of trees); and leaf cover of the perching tree. For estimation of
leaf cover, four different categories were considered: A= 1-30%
cover, B = 30-60%, C = 60-90%, and D = no cover. However,
all the observations were based on visual records. In case
of SD, which is predominantly a nectar feeder, its association
with flowering trees was also noted. To study the association of
drongos amongst congenerics, and with other bird species, we
recorded the number of individuals of different birds within a
three-meter radius of the focal drongo. Statistical analyses were
followed as per Fowler & Cohen (1986), and the association
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index was calculated following Southwood (1978): 1, = 2 [(F/A
+ B) - 0.5], where F = number of individuals of A and B in
samples where both species are present, and A and B = total of
individuals of A and B in all samples. The range of association is
from =1 (no association) to +1 (full association).

Results
Habitat preference

Due to heavy biotic pressures, KWLS is being severely degraded.
In this degraded habitat, different species of drongos preferred
specific habitats. The habitat preference shown by them was
highly significant. GRTD preferred teak monoculture habitat (2,
= 9.5, P< 0.05) among the five habitats studied. BLD preferred
edge habitat (x?, = 34.88, P< 0.01), while both, SD (x?,= 13.32,
P<0.01), and BRD (32, = 14.04, P< 0.01) preferred mixed-moist
deciduous habitat. We did not find any drongos in logged habitat.

Activities

Drongos performed different activities in different habitats (Fig.
2). GRTD vocalized, and flew oftener in evergreen habitat;
foraged, and perched more in mixed-moist deciduous habitat;
and seemed to preen only in monoculture habitat. BLD was
found calling, perching, and flying more in monoculture habitat,
while foraging and preening only in the edge habitat. SD foraged
more in the edge habitat, while calling, perching, and flying only
in the mixed-moist deciduous habitat. Foraging by BRD was
recorded highest in mixed-moist deciduous forest, preening only
in edge habitats, while calling, perching, and flying were seen
more in evergreen habitat.

MMD  Monoculture Evergreen MMD  Monoculture

GRTD BLD
[ ] [ ] l
MMD Edge MMD Edge Evergreen
SD BRD
M Foraging ™ Preening Caling ™ Perching M Flying

Fig. 2. Different activities of Greater Racket-Tailed Drongo (GRTD), Black Drongo (BLD),
Spangled Drongo (SD) and Bronzed Drongo (BRD) observed in different habitats in Kakoijana
(Proposed) Wildlife Sanctuary during December 2004-March 2005.
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Microhabitat preference
Leaf cover of the perching tree

The difference in leaf cover of the perching tree, used by different
species of drongos, was found to be highly significant among the
four species (x*, = 85.43, P< 0.01). GRTD and BRD used trees
having 60—90% leaf cover, while BLD and SD used mostly the
leafless trees.

Use of perching branch (leafy or leafless)

There was a significant difference in use of perching branch
among the drongos (x*, = 40.31, P< 0.01). GRTD and BRD
mostly used the leafy branches, whereas, BLD and SD used
leafless branches.

Use of canopy (upper, middle and lower)

All the four species, significantly, preferred the upper canopy for
perching (x’, = 49.1, P< 0.01). However, during foraging they
were seen using the middle, and lower, canopy occasionally.

Use of substratum for perching {trees or others (tree-
sapling, shrub or ground)}

All the four species of drongos significantly used tall trees for
perching, preferring them over tree saplings, shrubs, or the
ground (x%, = 31.01, P< 0.01).

SD and its relationship with flowering plant species

We recorded four species of flowering trees—Dalbergia sisoo,
Delonix regia, Erythrina indica, and Bombax ceiba—on which SD
fed. Foraging on B. ceiba flowers was the highest (y2, = 61.31,
P< 0.01).

Species association

GRTD: Six species of birds associated with GRTD (Table 1). The
highest positive association was recorded with Jungle Babbler
Turdoides striatus, while highest negative association with Grey-
backed Shrike Lanius tephronotus.

BLD: 15 species of birds associated with BLD (Table 2). The
highest positive association was recorded with Common Myna
Acridotheres tristis, while highest negative association with
Eurasian Collared Dove Streptopelia decaocto.

SD: Ten species of birds associated with SD (Table 3). The
highest positive association was recorded with Red—vented
Bulbul Pycnonotus cafer, while highest negative association with
Common Tailorbird Orthotomus sutorius.

BRD: Six species of birds associated with BRD (Table 4). The
highest positive association was recorded with Red-vented
Bulbul, while highest negative association with Fulvous-breasted
Woodpecker Dendrocopos macei.

Table 1. Association of Greater Racket-Tailed Drongo with other birds showing
the values of Sorensen’s association index during December 2004-March 2005 in
Kakoijana (Proposed) Wildlife Sanctuary.

Association with other species No,of  No. of total Sorensen’s
association individuals  association

sighted sighted index (1)
Jungle Babbler Turdoides striata 16 103 0.900
Rufous Treepie Dendrocitta vagabunda 1 14 0.462
Red-vented Bulbul Pycnonotus cafer 7 18 0.143
Blue Whistling Thrush Myophonus caeruleus 4 4 -0.429
Eurasian Collard Dove Streptopelia decaocto 3 4 -0.571
Grey-backed Shrike Lanius tephronotus 2 2 -0.700

Table 2. Association of Black Drongo with other birds showing the values of
Sorensen'’s association index during December 2004-March 2005 in Kakoijana
(Proposed) Wildlife Sanctuary.

Association with other species No,of  No. of total Sorensen’s
association individuals  association
sighted sighted index (1)
Common Myna Acridotheres tristis 13 48 0.908
Spotted Dove Streptopelia chinensis 12 34 0.794
Asian Pied Starling Gracupica contra 12 66 0.784
Red-vented Bulbul Pycnonotus cafer 10 62 0.472
Jungle Myna Acridotheres fuscus 6 18 0.200
Indian Pond Heron Ardeola grayii 5 20 -0.019
White Wagtail Motacilla alba 3 15 0175
Blue-Rock Pigeon Columba Livia 3 4 -0.326
Cattle Egret Bubulcus ibis 3 18 -0.380
Rufous Treepie Dendrocitta vagabunda 4 5 -0.402
White-throated Kingfisher 2 2 0620
Halcyon smyrmensis :
Bronzed Drongo Dicrurus aeneus 1 2 -0.690
Fulvous-breasted Woodpecker 1 1 0735
Dendrocopos macei :
Intermediate Egret Ardea intermedia 1 3 -0.812
Eurasian Collared Dove Streptopelia decaocto 1 2 -0.857

Table 3. Association of Spangled Drongo with other birds showing the values
of Sorensen’s association index during December 2004-March 2005 in Kakoijana
(Proposed) Wildlife Sanctuary.

Association with other species No,of  No.of total Sorensen’s
association individuals  association

sighted sighted index (1)
Red-vented Bulbul Pycnonotus cafer 12 45 0.717
Grey-winged Blackbird Turdus boulboul 1 31 0.641
Jungle Myna Acridotheres fuscus 10 31 0.615
Asian Pied Starling Sturnus contra 9 33 0.400
Common Myna Acridotheres tristis 8 19 0.394
Chestnut-tailed Starling Sturnia malabarica 8 27 0.297
Blue-throated Barbet Megalaima asiatica 4 4 -0.529
Rufous Treepie Dendrocitta vagabunda 3 4 -0.607
Eurasian Collared Dove Streptopelia decaocto 3 3 -0.680
Common Tailorbird Orthotomus sutorius 2 2 -0.796

Table 4. Association of Bronzed Drongo with other birds showing the values of
Sorensen'’s association index during December 2004-March 2005 in Kakoijana
(Proposed) Wildlife Sanctuary.

Association with other species No,of  No. of total Sorensen’s
association individuals association

sighted sighted index (1)

Red-vented Bulbul Pycnonotus cafer 9 24 0.460
Spotted Dove Streptopelia chinensis 6 7 0.143
Oriental Magpie Robin Copsychus saularis 7 9 -0.042
Blue-throated Barbet Psilopogon asiaticus 7 7 -0.086
Black Drongo Dicrurus macrocercus 1 1 -0.48
Fulvous-breasted Woodpecker }

Dendrocopos macei 2 2 0658

Among the drongos, GRTD and SD showed no particular
association with other congenerics; however both BLD and BRD
seem to have avoided each other as inferred from the negative
associations that they showed (see Tables 2 & 4). The focal
species BLD had negative association with BRD (-0.690), while
the focal species BRD had negative association with BLD (-0.48).

Discussion

Birds select habitats on the basis of “sign stimuli” that convey
information about ultimate factors such as food, protection, and
nest site availability (Lack 1933, 1949; Svardson 1949; Hilden
1965). Out of five habitats studied, all drongo species were
found to avoid logged forest; however, GRTD and BRD were
found to frequent three habitats, while BLD and SD frequented
two. On the other hand, MMD and edge habitat were used
by three species of drongos, while two used monoculture and



evergreen habitats. The preference of habitats could be explained
by the availability of their basic requirements in the microhabitats
we studied, which are described below.

The preference of monoculture habitat by Greater Racket-
tailed Drongo was probably due to presence of tall trees with
adequate cover. The selection of trees with good leaf cover and
preference of leafy perching branches in the upper canopy also
agrees with this. Whistler (1935) also mentioned GRTD inhabits
the densest and dampest of the Indian forests. In our study, we
noticed GRTD as a shy bird that avoided humans. Though in
general, they used upper canopy, during foraging they were seen
using the lower and middle canopy of the trees and occasionally
came near to the ground. Although, the MMD habitat also
seemed suitable for GRTD, human movement was more in this
habitat due to presence of a village nearby, and probably for this
reason GRTD avoided this habitat. On the other hand, though the
evergreen habitat was dense, and provided cover, it lacked tall
trees and so was not favored by GRTD.

Bird association in mixed foraging flocks offer improved
feeding efficiency and increased protection from predators
(Morse 1977). GRTD is often sighted with the mixed flocks of
foraging forest birds (Santharam 2005; Nimnuan et al. 2004).
Dhanasarnpaiboon & Round (2004) reported the association
of GRTD with mixed ground feeding flocks of White-crested
Laughingthrush - Garrulax leucolophus, Long—tailed Broadbill
Psarisomus dalhousiae, and Silver-breasted Broadbill Serilophus
lunatus. The tendency of GRTD to associate with Rufous Treepie
Dendrocitta vagabunda, and other species to form ‘mixed
hunting parties’ is also well known (Neelakantan 1972). We also
observed the association of GRTD with Indian Treepie, Jungle
Babbler, and other species. GRTD might benefit from such
associations, either due to the ease of locating insects flushed
by its flockmates, or due to the opportunities for kleptoparasitism
(stealing food from flock-mates) (Gill 1995; Hino 1998; King &
Rappole 2001; Styring & Ickes 2001). Rahmani (1981) reported
the association of GRTD and Common Babbler Turdoides
caudatus from Aligarh (UP). During associations with Jungle
Babbler, we often observed that when the Jungle Babbler was
about to capture an insect, the GRTD swooped down in a fly-
catching sally, uttering a sharp whistle or screech, and snapped
up the prey. There were 16 sightings of GRTD feeding with Jungle
Babbler. This suggests a mutually beneficial association between
them. The aerially hawking GRTD benefited by capturing insects
flushed by babblers; on the other hand, Jungle Babblers may
have tolerated GRTD because it provided an increased vigilance
against predators (King & Rappole 2001). Even though there
was positive association between GRTD and Indian Treepie, their
relationship was not as reciprocal as observed between GRTD and
Jungle Babbler. On two occasions, we recorded kleptoparasitism
of Indian Treepie by GRTD. Other bird species (except Red-
vented Bulbul) (Table 1) were found to be negatively associated
with GRTD, which probably had no influence on its foraging.

It is quite possible that GRTD pair for life, and they seem to
be attached to their territories throughout the year (Neelakantan
1972). During the study period, a GRTD pair was recorded on
several occasions in the monoculture habitat defending the area
from intruders (e.g, Large Cuckooshrike Coracina macei and
BLD), which was perhaps their breeding territory.

BLD particularly affects light hill forest (oak, rhododendron,
etc.), open wooded country, and is often found about cultivation
and on the outskirts of habitations (Ali & Ripley 1987). The
preference of edge habitat by BLD was probably due to the

NATH ET AL.: Drongos

presence of openness, since this habitat had open cultivated
land on one side. BLD mostly preferred upper branches of the
trees for perching, preferred bare trees, and was mostly found
perched on the leafless branches of trees to get an open,
exposed hunting perch, which they find in the edge habitat.
Shahabuddin et al. (2004) observed that BLD was encouraged
by forest degradation. However, the logged habitat also provided
open space, but perhaps due to the lack of tall trees BLD did not
prefer it.

Although, Ali & Ripley (1987) stated that BLD could be seen
singly or in pairs, it was found to be a mixed foraging species. We
have recorded BLD in association with 15 other species of birds
to form mixed hunting parties (Table 2). However, out of these
only five positively associated with BLD. We have also recorded
monospecific BLD flocks (10-12 individuals together) on several
occasions, mostly perched on the top canopies of the bamboo
groves in the edge habitat during drizzling overcast afternoons.
Saxena (2005) reported BLD foraging along with Small Bee-eater
Merops orientalis, Common Myna, Brahminy Starling Sturnia
pagodarum, House Sparrow Passer domesticus, and Red-vented
Bulbul. Veena & Lokesha (1993) reported BLD foraging with both,
pure, and mixed foraging flocks of Common Myna, and Jungle
Myna A. fuscus. Mixed foraging of BLD with parakeets, Purple
Sunbird Nectarinia asiatica, Common Myna, Red-vented Bulbul,
and Red-whiskered Bulbul P. jocosus was also reported by Patel
(2005). However during our study we recorded additional 11
new species, which constituted mixed flocks with BLD (Table 2).
Moreover, due to its aggressiveness against crows and raptors,
various birds take advantage of its close association. Gilliard
(1958) recorded that orioles, and doves, frequently built nests
on the same trees as the BLD, and enjoyed safety from crows
and hawks. Shukkur & Joseph (1980) reported the nesting of
Red-vented Bulbul in the territory of BLD. The bulbuls benefited
from BLD's vigorous defense of its territory. As the edge habitat
provided vast quantities of insect pests (in the paddy fields) BLD
was found to forage exclusively in this habitat.

SD generally affects moist-deciduous, and evergreen forest
biotope (Ali & Ripley 1987). Although, we found SD preferred the
MMD habitat, its habitat selection was somehow related to the
flowering trees present in this habitat, as SD is a predominantly
nectar feeding bird (Ali & Ripley 1987). Pittie (1997) points to
the need of studying the distribution of SD and its relationship
with flowering plants. In MMD habitat we recorded 66.67%
(n = 8, seven B. ceiba and one D. sisoo) flowering trees. The
flowering season of B. ceiba is January—April, and that of D.
sisoo is November—February (Hajra & Jain 1978). Hence we saw
those trees in full bloom. On the other hand, in the edge habitat
there were only 33.33% (n = 4, two D. regia and two E. indica)
flowering trees. The flowering season of D. regia is March—July,
and of E. indica, January—February (Hajra & Jain 1978). Probably
due to the greater availability of nectar-bearing flowers in MMD
habitat, SD frequented it more, in comparison to the edge habitat.

Though SD preferred no leaf cover, it might be coincidental
with the leaf-shedding period of the flowering trees, where they
were foraging on flowers.

Like other drongos, SD also joins the mixed foraging parties
(passive aggregations of nectarivorous birds). We observed SD
associated with ten other bird species (Table 3). However, of
these, only six species were found to be positively associated with
SD. A very strong competition existed between SD and associated
birds. SD was always aggressive towards the associated species
during foraging. The moment a SD found any other bird foraging
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nearby, or within its foraging vicinity, it immediately chased the
bird off and occupied the flower. After sipping nectar from that
flower it again chased the nearest foraging bird, and so on. This
interspecific competition (outside family) was very common
during our study, which, however, was not observed among
individuals within the species. Pure flocks of SD (five to six birds)
were also noticed on several occasions.

BRD generally prefers broken foothills country, in moist-
deciduous, and evergreen forest biotope. It keeps to wooded
glades, the edge of forest paths, fire lines and clearings, mixed
bamboo jungle, and tea, coffee, and rubber plantations (Ali &
Ripley 1987). We found that BRD preferred MMD habitat,
which provided sufficient cover, as well as tall trees. BRD always
preferred the upper canopy of trees, preferring maximum leaf
cover, and perched on the leafy branches. The microhabitat
selection of BRD contrasted with what is reported by Ali & Ripley
(1987). A possible explanation for this could be the strong
interspecific competition observed between BLD and BRD in
the study area. On one occasion, we noticed, a flock of 11 BLD
chasing a pair of BRD, which, had perhaps accidentally ventured
into the edge habitat. BLD and BRD were both negatively
associated with each other. Under the same environmental
conditions, a positive association may implicit some degree of
beneficial interaction, for example, mutualism or complementary
resource-partitioning, while a negative association may indicate
the detrimental interaction between two species, such as inter-
specific competition, or inter-specific interference (Maihaiti &
Zhang 2014). Moreover, BLD seemed to strongly occupy, and
defend, the entire edge habitat. So, may be due its aggressive
behavior, BLD had excluded BRD from the edge habitat.

Although BRD was recorded in association with other birds, it
was always seen foraging singly, or in pairs, making aerial sallies
to catch insects. This association probably had no influence on
foraging of BRD. Instead, the association seemed to be merely a
sharing of space, though the benefit to the associated members
of being associated with BRD could not be denied.

Our study revealed that in degraded habitat conditions
different congeneric species prefer specific habitats. We found
that due to microhabitat conditions, a particular species of drongo
prefers a particular habitat. Moreover, congeneric drongos live
within the same preferred habitat because of niche separation.
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