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ABSTRACT

A comparative study of avifaunal diversity in selected locations of West-
ern Ghatsin Maharashtra was undertaken during winter and summer sea-
sonsin 2010. Total 50 different species of birds were encountered in four
sites out of which 30 and 46 species were observed during winter and
summer seasons respectively. Of these, 26 species were common in both
the study periods. Species diversity was significantly morein site C than
that recorded in sitesA and B in both the seasons. Indian mynaand house
sparrow were most dominant during winter, while little cormorant, purple
sunbird and redvented bulbul outhnumbered othersin summer. Majority of
birds were insectivores in habits followed by frugivores and piscivores
birds. Indian myna and redwhiskered bulbul, followed by house crow,
were ranked at top levels on the basis of habitat index in winter and sum-
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mer seasons respectively.

INTRODUCTION

Population of birdsisasengtiveindicator of pollu-
tionin both terrestria and aquatic ecosystem**?1, The
estimation of local densitiesof avifaunahd psto under-
stand the abundances of various species of other or-
ganismg™!, Birdsare often used asmonitors of pollut-
antd¥ toindicate possibleimpactsof industria interfer-
enceintheecosystems?. Noisepollutionin metropolis
caused physical irritance and disturbancein normal
physiological processesof birdg??. An assemblage of
large number and diversebird speciesisanindication
of lessspeciescompetition dueto diversenicherequire-
ments?. Somebirds are sensitiveto noise or traffic
andtheir movementsget disturbed® insuch situations.

© 2012 Trade Sciencelnc. - INDIA

They areoneof thebest indicatorsof ecosystem, hedlth,
pollution problemsand function asearly warning sys-
tem(3482628.31 \\estern Ghats of M aharashtra shows
thehigh habitat diversity for birds. Dueto presence of
aguatic and swampy vegetations in Dasve and
Warasgaon reservoirs, the study areawas most pre-
ferred by theavifaunaduring summer season.
Thepurposeof our sudy wastorecordthediversity
of bird population during winter and summer seasonsin
selected four sitesof Western Ghatsin Maharashtraand
to evauatetheir relaionship with different habitatsviz.
forest, aguatic and urban | ocations. Thebird communi-
ties of the Western Ghats region are important
bioindi cators of ecosystemswhich should be protected
to conservethebiodiversity and environment. Hence,
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we eva uated avian composition, abundanceand diver-
gtyinthisregion.

STUDY AREA

Geographicd location of thestudy areais 73° 25’ 8"
to 73° 37’ 22" East longitude and 18° 26° 38" t0 18° 22’
10" North latitude. Thelocation map of study areais
showninFigurel.

Theareaisknown for receiving 5400 mm annual
rainfal. Thesummer monthsarehot withmeandaily tem-
perature between 13 and 42°C, whileinwinter thetem-
peraturevariesfrom 35to 9°C. However, thetempera:
turein monsoon season fluctuates between 30 and 9°C.
Theaveragereative humidity of theregion variesbe-
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Figurel: Sudy areain Western Ghatswithin M ahar ashtr a,
India.

tween 70and 80%. SteAislocated inand around Dasve
and Warasgaon reservoirsrepresenting dominance of
aquatic birdswhilesite B isanaturetrail areaaswell as
atourist place, StesC and D areforest covered aress.
Thisareahad tropical evergreentotropical moist
deciduousvegetati on about adecade back. Recent mass
plantation of fruit bearingindigenoustreesinthisareais
likely to providefood, habitat and breeding zoneto the
birds. Some dominant treesrecorded in study areaare
Acaciacatechu, Ficusracemosa, Emblicaofficinalis,
Magniferaindicaand Sygygium cumini. Whileshrubs
compriseof Hibiscusrosa-chinensis, Adhatodavasica,
Carrisacarandus, lantanacamaraand Vitex negundo,
dominant herbsarerepresented by Alternantherasessilis,
Argemone maxicana, Dysophyllastelataand Tridax
procumbens. Vegetation, present inthisarea, issome-
what dense at some |ocations and showed seasonal

Western Ghat
region of Maharashtra,
India.

changesintheir growth pattern. Contemporary forest
bird community structurefluctuated rapidly over arda
tively short period of time.

MATERIALSAND METHODS

Feld observationsof avifaunainthestudy areawere
carried out during winter and summer seasonsin 2010.
Theroadsidecountsof birdswere undertaken follow-
ing standard procedures®?™ by traversing agiven dis-
tancethrough designated sampling areas. Themilometer
of the vehiclewas used to measure the stretch of the
study area. Birdswere studied by direct observation
withthehelp of 7x-15x35 “OptimaZenith’ binocular
and wereidentified by adopting availableliterature™*!,
Birdswere counted at their point of first detection and
care was taken to ensure that same birds were not
counted again. Call notes of the birds were used for
identification. The check list of specieswas prepared
as per references availabl€?221%, The datawere sub-
jected to detailed analysisand following indiceswere
appli edzL12.16]

1. DominanceIndex (D) D =(ni/N) x 100.

2. Censusindex (C) C=ni/M.

3. SpeciesRichnessindex,Itisexpressed astota num-
ber of speciesrecorded at each region.

4. SpeciesDiversity Index (d) (Margalef 1951) d =

(S1) InN.

Where ni=countsof individual speciesrecorded;

N=total countsof al species; M=areain Knm? Cov-

ered at each region; S=total number of speciesre-

corded
5. Habitatindex

Preferenceand availability arethekey characteris-
ticsfor eva uating the habitat of birdsin natura ecosys-
tem. These were estimated through density and fre-
quency of their occurrence of birdsat different sam-
pling pointsduring two seasons. Thedensity measure-
ment refl ectsasto how many individua swere present
in each sampling points and frequency measurement
indicate how speciesisdistributed amongthe sampling
points*®. The mean of thesetwo aspectsisdenoted as
habitat index which isareasonable measureto assess
theoverall significanceof species. Thefollowing steps
werefollowed for ca culating the habitat index.

Relative density=(density of speciesA x 100)/total density
valueof all species
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Relativefrequency=frequency value of speciesA x 100/ total
frequency valueof all species

Habitat index= (relativedensity + relativefrequency)/2
RESULT AND DISCUSSION

Therewasconsderablevariationinthepopulation
of birds during the study period. Thedensity of bird
populationinall thefour sitesduring winter seasonwas
inthedecreasing order of siteA, siteC, siteD and site
B. Thismight beattributed to thefact that SiteA issur-
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rounded by largewater bodies and the vegetations at-
tracted birds. However, during summer itwassite C,
siteA, siteB and site D, because site C comprises of
bushes, hillsand largetrees providing better habitat for
thebirds. Dominant and sub-dominant bird specieswere
categorized depending upontheir availability infield area
during study period. Total 50 bird species were ob-
served during thesurvey, of which 8 areaguitic, namely
little cormorant, pond heron, grey heron, barheaded
geese, night heron, cattle egret, Indian reef heronand
whiteibis(TABLE 1).

TABLE 1: Censusof Avifaunaand their rankings, based on habitat index, in select ar easof Western Ghatsin M aharashtra

Sr.
no.

Common
name

Scientific name

Site

Dominance Census
index index

Ranking Overall
based  ranking

on based
(HD)  ontwo

Relative Habitat
frequency Index(HI)

Relative
density

HI of
two
seasons

wW S§ W S

W S W S W S W S seasons

Acridotheres

Indian myna trigtis

0w >

10.66 4.58 600 125
15.78 7.44 225 175
125 7.14 350 200
9.21 555 175 100
mean of four sites

11.73 6.09 5.40 3.70 8.56 4.89 6.72

Redwhiskered
bulbul

Pycnonotus
jocosus

0O w >

9.33 6.42 525 175
12.28 7.44 175 175
7.14 8.92 200 250
7.89 8.33 150 150
mean of four sites

9.13 8.31 540 3.70 7.26 6.00 6.63

House crow Corvus splendens

0O w >

7.55 3.66 425 100
10.52 5.43 150 125
9.82 6.25 275 175
7.89 6.94 150 125
mean of four sites

8.69 5.81 540 3.70 7.04 475 5.89

Redvented

bulbul Pycnonotus cafer

0w >

4.44 3.66 250 100
8.77 8.69 125 200
535 4.46 150 125
11.84 16.66 225 300
mean of four sites

6.52 8.03 4.05 3.70 5.29 586 557

Passer

House sparrow domesticus

OO0 w >

3.11 7.33 175 200
350 212 50 50
6.25 10.71 175 300
15.78 13.88 300 250
mean of four sites

543 8.31 540 2.77 5.41 554 547

Tickell’s

flowerpecker Dicaeum

erythrorhynchos

0O w >

4.00 8.25 225 225
526 6.52 75 150
3.57 8.03 100 225
6.57 6.94 125 125
mean of four sites

456 8.03 540 3.70 498 586 542 10
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Sr.
no.

Common
name

Scientific name Site

Dominance Census Relative Relative
density frequency Index(HI)

index index

Habitat

wW S W S

W S W

S

w

S

HI of
two

seasons ___(HI)

Ranking Overall
based

on

ranking
based
on two

W S seasons

Purple sunbird

Nactarinia
asiatica

O 0O >

488 6.42 275 175
7.01 10.86 100 250
7.14 6.25 100 175
526 6.94 100 125
mean of four sites

5.86 5.26 5.40

277

5.63

4.01

4.82

Little
cormorant

Phalacrocorax
niger

>

9.77 12.84 550 350
mean of four sites

4.78 3.87 1.35

1.85

6.13

2.86

4.49

10

White wagtail

Motacilla alba

0w >»

6.22 4.58 350 125
350 1.06 50 25
5.35 5.35 150 150
5.26 5.55 100 100
mean of four sites

5.65 4.15 5.40

277

5.52

3.46

4.49

10

Jungle crow

Corvus
macror hynchus

o0 wm>»

444 - 250 -
7.01 4.25 100 100
10.71 2.67 600 75
9.21 277 175 50
mean of four sites

7.17 2.49 5.40

277

6.28

2.63

4.45

11

11

Common
swallow

Hirundsrustica

0w >»

6.22 5.50 350 150
- 652 - 150
8.03 4.46 225 125
- 277 - 50

mean of four sites

5.00 4.59 2.70

277

3.85

3.68

3.76

12

10

12

Indian robin

Saxicoloides
fulicata

o0 wm>»

5.33 3.66 300 100
1228 - 175 -
357 6.25 100 175
394 - 75 -
mean of four sites

4.13 3.04 5.40

1.85

4.76

244

3.6

11

13

11

13

Magpierobin

Copsychus
saularis

0w >

- 366 - 100
526 425 75 100
6.25 1.78 175 50
526 4.16 100 75
mean of four sites

3.04 3.60 4.05

3.70

3.54

3.65

3.59

14

12

14

Small blue
kingfisher

Alcedo atthis

OO0 wm>

049 091 25 25
175 106 25 25
089 089 25 25
263 0.07 175 50
mean of four sites

1.08 1.38 5.40

3.70

3.24

254

2.89

15

12

13

15

Small green
bee eater

Merops orientalis

O W

1.75 319 25 75

089 0.89 25 25

- 007 - 50
mean of four sites

0.43 1.66 2.70

277

1.56

221

1.88

19

15

14

16

Blackheaded
myna

Sturnus
pagodarum

800 - 450 -
2.67 - 7% -
mean of four sites

478 - 270

3.74

1.87

13

15
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Ranking  Overall
Dominance Census Relative Relative Habitat HI of based ranking
S common ol oificname Site index  index  density frequency Index(HI)  two based
no. name
seasons __(HI on two
W S W S W S W S W S W S seasons
c Turdoid B 175 319 25 75
ommon urdoides
17 babbler caudatus c 08 - 25 -
D 131 - 25 -
mean of four sites 0.65 0.27 4.05 1.85 235 1.06 1.70 16 24 16
, B 175 - 25 -
1g Indiangreat g0, C 08 - 25 -
horned owl
D 131 133 25 25
mean of four sites 0.65 0.27 4.05 1.85 235 1.06 1.70 16 24 16
Barheaded - A 6.22 183 350 50
19 Anser indicus .
geese mean of four sites 3.04 055 1.35 1.85 219 1.2 1.69 17 23 17
.. A 311 6.42 175 175
20 Pond heron Ardeola grayii )
mean of four sites 152193135 185 143 189 166 20 16 18
A 400 - 225 -
i B - 212 - 50
21 Junglemyna Acridotheres
fuscus C - 178 - 50
D - 277 - 50
mean of four sites 1.95 0.16 1.35 2.77 1.65 146 1.55 19 21 19
B - 212 - 50
22 Indian shikra  Accipiter badius C 089 - 25 -
D 263 133 50 25
mean of four sites 0.65 0.83 2.70 1.85 1.67 1.34 150 18 22 20
23 Grey heron Ardea cinerea A 088 550 50 150
mean of four sites 0.43 1.66 1.35 1.85 0.89 1.75 1.32 23 18 21
A - 458 - 125
24 Cattle egret Bubulcusibis
c 178 - 50 -
mean of four sites 043 1.35 1.35 1.85 0.89 161 125 23 19 22
Threskiorri A - 275 - 75
. reskiornis
25 Whiteibis aethiopica B - - - -
cC 714 - 100 -
mean of four sites 0.86 0.83 1.35 1.85 1.10 1.34 122 22 22 23
Indian black DI B - 391 - 75
ndian icrurus
26 drongo adsimilis c - 260 - 75
D - 133 - 25
mean of four sites - 193 - 277 - 235 117 - 14 24
27 Nightheron  heticorax A 088 183 50 50
nycti corax
mean of four sites 0.21 055 1.35 1.85 0.78 1.2 0.99 24 23 25
B - 425 - 100
28 House swift Apus affinus C - 446 - 125
D - 272 - 50
mean of four sites - 193 - 18 - 189 09 - 16 26
29 Fﬁ;ungle Gallus gallus B 175 106 25 25
mean of four sites 0.21 0.27 1.35 1.85 0.78 1.06 0.92 24 24 27
_ B - 212 - 50
30 Pied crested _CIamanr c . 089 - 25
cuckoo jacobinus
D - 007 - 50
mean of four sites - 083 - 277 - 18 0.9 - 17 28
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Ranking Qverall
5 Dominance Census Relative Relative Habitat | of based ranking
o, Common name  Scientific name Site index  index dendty frequency Index(HI) two on based
: seasons __(HI on two
W S W S W S W S W S W S seasons
he brahimi CcC 089 - 25 -
a1 oMY pailiastur indus
D 263 - 50 -
mean of four sites 065 - 270 - 167 - 083 18 - 29
B - 319 - 75
32 Kod Eudynamys
scolopacea C - 178 - 50
mean of four sites - 138 - 18 - 16 0.8 - 20 30
Whitebreasted  Halcyon A 04 - 26 -
33 .
kingfisher smyrnensis D 131 - 25 -
mean of four sites 043 - 270 - 156 - 078 20 - 31
i A - 183 - 50
34 Indian ring dove Sireptopelia
decaocto cC - 08 - 25
mean of four sites - 083 - 18 - 134 0.67 - 22 32
35 Littlebrown Streptopelia B - 319 - 75
dove senegalensis
mean of four sites - 083 - 185 1.34 0.67 - 22 32
36 Inpllangolden Oriolusoriolus B - 319 - 75
oriole
mean of four sites - 083 - 18 - 134 0.67 - 22 32
37 EiltZCk winged Elanus caeruleus B - 106 - 25
mean of four sites - 027 - 18 - 134 0.67 - 22 32
38 Indian reef Egrd_ta A Y
heron gularis
mean of four sites - 083 - 18 - 134 0.67 - 22 32
39 Plantive cuckoo C2comantis C - 178 - 50
passerinus
mean of four sites - 05 - 18 - 12 0.6 - 23 33
Blackcapped i - 091 - 25
40 Kingfisher Halcyon pileata o089 - 25
mean of four sites - 05 - 18 - 12 0.6 - 23 33
41 Rufousbabbler 1urdoides B - 106 - 25
subrufus
mean of four sites - 027 - 18 - 106 053 - 24 34
Paradise Terpsiphone ) )
42 flycatcher paradis B 1.06 25
mean of four sites - 027 - 18 - 106 0.53 - 24 34
43 Ashy wren Prinia socialis c . 089 - 25
warbler sykes
mean of four sites - 027 - 18 - 106 0.53 - 24 34
44 Scarleminivet Dericrocows g 65 o5
flammeus
mean of four sites - 027 - 18 - 106 0.53 - 24 34
45 Crowpheasant ~ Contropus C - 267 - 25
sinensis
mean of four sites - 083 - 092 - 087 043 - 25 35
The spotted Athene brama C - 178 - 50
46 owlet
mean of four sites - 083 - 092 - 087 043 - 25 35
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Ranking Overall
Dominance Census Relative Relative Habitat | of based  ranking
S Common - guoificname  Site  index  index density frequency Index(HI) two O based
no. name HI
seasons on two
W S WS W S wW S W S W S seasons
C 267 - 75
a7 B_Iuerock Columba livia .
prgeon mean of four sites 0.83 0.92 0.87 0.43 - 25 35
. ) . CcC 089 - 25 - 021 1.35 0.78 - 24 - 36
48 Grey shrike Lanius excubitor
mean of four sites 0.39
49 Largepied  Motadilla C 089 - 25 0.27 0.92 0.59 - 26 37
wagtail maderaspatensis mean of four sites 0.29
- Indian Streptopdia C 178 - 50 0.27 0.92 0.59 - 26 37
spotted dove chinensis mean of four sites 0.29

TABLE 2: Dominanceand diver sity of avifauna at different siteswithin thestudy area of Western Ghatsin M aharashtra

S General Dominant Subdominant C.l for total
N. Site Featuresof Seasons i ] SR.. SD.I. Population
0. site Species Index Species I ndex (No./km?)
Dasve Around Winter Indian 10.66 Littlecormorant 9.77 20 6.99 5625

; myna
1 thicketarea large weter Little Tickell's flower-
(site A) bodies Summer 12.84 825 22 7.72 2725
cormorant pecker
Indian Indianrobin &
Naturetrail park, large  Winter 15.78 Red whiskered 1228 16 551 1425
. myna
2 aea(dte  trees bul bul
B) Summer FUrple 10.86 Redventedbulbul 869 27 956 2350
sunbird
Hill street  bushes, Winter Irrr:;/j;\?an 12,5 Jungle crow 1071 22 772 3100
3 aea hills, large .
(§teC)  trees summer HOU® gy Redwhiskered g9, 55 993 2750
sparrow bul bul
Around Winter HO® 1578 Redventedbulbul 1184 17 588 2025
Mugaon bushes, sparrow
4  Village scattered
area trees Summer Eelti)v?nted 16.66 House sparrow 1388 19 6.62 1800
(ste D) Lo

Themaost common specieswerelndian myna, house
sparrow, little cormorant, Indian robin, redwhiskered
bulbul, jungle crow, tickell’s flowerpecker, and
redvented bulbul inthe study area(TABLE 2).

Food limitation isan important factor influencing
the migratory behavior of birds. However, inthe case
of dtitudina migration, itisunlikely to betheonly im-
portant process responsiblefor seasonal movements.
Theabundanceof food probably interactswith abird’s
nutritiona needs, physiological traits, andlocd climétic
factorsto shapethediversty of bird migration patterns.
Habitat index of each species, estimated during two
seasons, indicatesthat thisregionismostly preferred
by Indian mynainwinter and redwhiskered bulbul in

summer (TABLE 1). Avifaunarecorded from the study
areawas grouped on the basis of their feeding habits.
Altogether 12 groups of foodswerepreferred by these
birds. It hasbeen observed that the majority of birds
(45.67%) wereinsectivoresin habit while preferring
insectsduring both the seasons, followed by frugivores
(17.59%), piscivores(12.44%), omnivores (11.98%),
grainivores(8.75%) and nectarivores (3.57%) respec-
tively (Figure2).

Insectivore birds may control insect popula-
tiongd*"18 frugivoresaremost important plant dispersal
agents?+31.32, They may also beimportant pollina-
tors, especially intropical environments®”#32 Plan-
tation of fruit treeswithin residential areasattracted
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many frugivorous and insectivorousbirdsfor dwell-
ing. Sincethese areas are gradually being converted
to commercid zone, it may bedifficult for avifaunato
find the nesting locations and sheltering place or for-
aging habitats. Prior to anthropogenic activitiesthese
areas were covered by thick forest without any hu-
man intervention. However, it has now been turned
intoresidentia and commercial areas. Thus, many spe-
ciesof birdsether migrated to other places or gradu-
ally declined their population as nesting siteswere
destroyed.

Preferance of food items by Avifaunain Western ghats (Winter)

100

eocee

entage of food items preferred by birds
ecee

S
” [ Xel W}

- & 3
8

e
4% ecee®

Perc

Preferance of food items by Avifauna in Western Ghats (Summer)

o

e O oo

e 0O o0

Percentage of food items preffered by birds
@
3

=3
.y eCe e

o
& &

Typ:f‘o[ fooditems
Figure?2: Preferenceof food itemsby Avifauna (a) winter and
(b) summer 2010

CONCLUSION

The datagenerated show considerable fluctua-
tionsin population of birdsin all four sites of the
study area. Dasve and Warasgaon reservoirs make
thisareaagood habitat for attracting birdsin winter
and summer seasons. The abundancein bird popu-
lation during summer may be attributed to its hilly
region ashuman migrationiscommon providing bet-
ter food availability as compared with winter sea-
son. Thesurvey of study areashows high avifaunal
diversity and the mgority of birdswereinsectivores,
frugivoresand piscivores.
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