
 

 

J.Bio.Innov 5(1), pp: 01-54, 2016|ISSN 2277-8330 (Electronic) 

 

           Anju   et al., 

BIRD INTERACTIONS IN HUMAN-DOMINATED LANDSCAPES 

Anju Puri1* and Sumit Chakravarty2 

1Baring Union Christian College, Batala, Punjab. 

2Uttar Banga Krishi Viswavidyalaya, Pundibari West Bengal. 

*Corresponding author e- mail:puri_anju@ymail.com 

ABSTRACT 

Birds being sensitive to anthropogenic mediated disturbances are thus regarded as 

one of the important indicators of environmental health.  Monitoring environmental 

health needs understanding the bird community structure in relation to its habitat 

temporally and spatially. In today’s scenario of climate change, deforestation and 

urbanization, future conservation of avian species can be ensured only if interaction of 

avian communities in different habitats is properly understood and habitat 

heterogeneity both at local and landscape level is managed. In general, land use 

changes from forest dominated landscapes to agricultural or urbanization and human 

dominated landscapes decreases bird species diversity decreases in human 

dominated landscapes. In the past decade though ecosystem degradation due to 

land use changes were increasingly recognized and agricultural and human 

dominated landscapes were identified as a viable alternate for biodiversity 

conservation. It is therefore, the present paper reviews the bird interaction in human-

dominated landscapes to better understand the avian community structure, 

composition, distribution and its dynamics in these habitats.      
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Introduction 

Birds the feathered bipeds are 

omnipresent and are even 

intercontinental migratory visiting places 

for food and reproduction (Ali and Ripley, 

1987). Their functional roles include 

pollination, seed dispersal, pest control, 

weed seed removal and nutrient cycling 

(Şekercioğlu, 2006, 2012; Whelan et al., 

2008; Mäntylä et al., 2011; Maas et al., 

2013; Ndang´ang´a et al., 2013) including 

their role as an important indicator of 

ecosystem health (Lawson et al., 1998; 

Gregory et al., 2003, 2008; Khan et al., 

2013) including their causal factors 

(Şekercioğlu et al., 2004; Şekercioğlu, 

2012). Increase in population and 

consequent urbanization or human 

domination, climate change and its 

effect like drought is disturbing and 

destroying the avian habitats which are 

threatening their existence with 

continuing decline of avian biodiversity 

(Rapoport, 1993; Parlange, 1998; Pickett 

et al., 2001; Hansen et al., 2005; Albright 

et al., 2010; Chen et al., 2011; González-

Oreja, 2011; Şekercioğlu et al., 2012) with 

biotic homogenization i.e., replacement 

of diverse avifauna with few specialist 

species (McKinney and Lockwood, 2001; 

Crooks et al., 2004). Consequently, 

globally 1226 avian species were listed in 

the IUCN Red List as threatened including 

88 Indian species (Anon., 2012).  

Land use changes and 

management alter vegetation i.e. 

landscape structure (composition and 

configuration) or changes landscapes 

matrix deteriorating the habitats 

qualitatively and quantitatively in terms of 

food, water and cover for birds thus 

affecting their community structure and 

distribution (Western and Grimsdell, 1979; 

Fischer and Lindenmayer, 2006; Butler et 

al., 2010; Langgemach and Ryslavy, 2010; 

Pereira et al., 2010; Whittingham, 2011; de 

Baan et al., 2013; Defra, 2013; Schindler et 

al., 2013; Mimet et al., 2014). The type 

and intensity of land use and 

management at field scale or 

management of crops, at farm scale like 

changes in crop rotation and at the 

landscape scale or managing 

heterogeneity (Danhardt et al., 2010; 

Smith et al., 2010; Fischer et al., 2011, 

2013; Guerrero et al., 2012; Morelli et al. 

2013; Schindler et al., 2013) affect 

landscape matrices or composition and 

configuration which influence the bird 

community dynamics at agricultural 

landscapes (Uuemaa et al., 2013). Heavy 

pesticide and fertilizer use in today’s 

intensive agriculture is another important 

cause of bird decline (Dhindsa and Saini, 

1994; Pain et al., 2004). Holistic assessment 

on relationship between birds and 

habitats can be done through bird guild 

approach which give a clear 

understanding bird communities at a 

particular habitat (Brooks and Croonquist, 

1990; Flade, 1994; O’Connell et al., 1998, 

2000; Atauri and de Lucio, 2001; Bryce et 

al., 2002; Tscharntke et al., 2008; Karp et 

al., 2011; Marja et al., 2013; Morelli et al., 

2013). 

Studies of avian diversity in the 

human and agricultural dominated 

landscapes with species-specific roles 

and ecological services of diverse 

avifauna in various ecosystems are very 

few and particularly rare for institutional 

campuses (Dhindsa and Saini, 1994; 

Marzluff et al., 2001; Gopisundar and 

Kittur, 2013; Singh and Banyal, 2013; 

Sengupta et al., 2014). Little is known 

about the management of these 

ecosystems for conserving the avian life 

(Hennings and Daniel Edge, 2003). The 
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prerequisite for management of 

ecosystems for avian conservation is 

proper understanding spatiotemporal 

dynamics of their community structure at 

a landscape level across geographical 

areas (Lee et al., 2004; Gopisundar and 

Kittur, 2013). Ensuring continuous avian 

conservation in present day scenario of 

habitat destruction and preventing their 

likely extinction is possible and viable 

through innovative ways of conserving 

them in the human or agricultural 

dominated landscapes but with proper 

understanding of bird habitat interaction 

and management of habitat at different 

landscape levels (Kheraa et al., 2009; 

Azhar et al., 2011; Rajpar and Zakaria, 

2011; Bensizerara et al., 2013).  

Bird Assemblages and Community 

Structure 

Forest specialists constitute 53 % of 

the total tropical bird species, while 14 % 

of the tropical birds are agroforestry 

species and only 3 % agricultural 

specialists (Şekercioğlu, 2012). Bird 

assemblages and their community 

structure indicate structural and 

functional integrity and stability of an 

ecosystem (Bradford et al., 1998; Browder 

et al., 2002; Aich and Mukhopadhyay, 

2008; Roy et al., 2011; Chatterjee et al., 

2013; Hossain and Aditya, 2014) along 

with their economic and ecosystem 

services (Dhindsa and Saini, 1994; Borad 

et al., 2001; Şekercioğlu et al., 2004; 

Şekercioğlu 2006, 2012). This is because 

bird assemblages in a particular habitat 

depends on its available resources 

suitable for birds and is variable across 

geographical scale (Dhindsa and Saini, 

1994; Borad et al., 2001; Basavarajappa, 

2006; Kumar et al., 2006; Gopisundar, 

2011; Gopisundar and Kittur, 2013; Kumar 

and Gupta, 2013).  Globally in tropical 

agroforestry systems bird assemblages 

were disproportionately more frugivores 

and nectarivores and lesser insectivores 

than the forests (Tscharntke et al., 2008). 

Specialist birds in agricultural landscape 

have wider habitat and diet choice than 

the specialists in forest, thus with 

agricultural intensification diversity of 

insect feeding birds decreased, while 

avian pollinators and seed dispersers 

increased initially but proportionately 

decrease later (Tscharntke et al., 2008).  

It was reported that occurrence of 

avian species in human dominated 

landscape is along a vegetation gradient 

ranging from truly urban environments to 

completely wooded areas (Rolando et 

al., 1997). Avian community varies across 

a range of habitats like agriculture 

farmlands, on trees, grasslands and other 

areas (Dhindsa et al., 1984, 1985; 

Braithwaite et al., 1989; Daniels et al., 

1990; Gupta, 1994; Chakravarty, 1996; 

Chakravarty and Sandhu, 2002). Bird 

community structure was reported to be 

influenced by quality, structural diversity, 

disturbance level and food availability of 

the habitats at spatio-temporal scale 

both at local and landscape level 

indicating the dynamics of plant, insect 

and vertebrate population (Gregory et 

al., 2005; Firbank et al., 2008; Lindsay et 

al., 2013).  

Urban and suburban landscapes 

Globally urbanization is increasing 

which requires proper understanding of 

species distribution and abundance in 

the towns and cities across the globe 

(Chace and Walsh, 2006; Ortega-Álvarez 

and MacGregor-Fors, 2009, 2011). 

Globally in the cities 2041 species of birds 

(20 %) of the total bird species (10052) 
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occurred represented by 144 families of 

the total 198 families (Aronson et al., 

2014). Urbanization restricts the number 

and types of species to adopt and 

colonize the urban habitats (MacGregor-

Fors and Schondube, 2012). 

Consequences of urbanization on wildlife 

are widely reported (Beissinger and 

Osborne, 1982; Koskimies, 1989; Bokotey, 

1997; Fahrig, 1997; Rolando et al., 1997; 

Czech et al., 2000; Brooks et al., 2002; Kati 

et al., 2004; Scheifler et al., 2006; Furness 

and Greenwood, 2013).  

Species are subjected with two 

options on urbanization either avoid or 

accept i.e., synurbization (Luniak, 2004; 

Biaduń, 2005). Drastic reduction in bird 

density was reported from 54 major cities 

of the world where only 8 % of native bird 

species as compared to non-urban 

region remained which was mainly due 

to anthropogenic driven factors like land 

cover and city age (Aronson et al., 2014). 

Diversity and composition of birds were 

changed by urbanization (Jokimäki et al., 

2002; Blair and Johnson, 2008; Ciach, 

2012; Møller et al., 2012). Urban bird 

communities were reported with high 

population densities and low species 

diversity (Baiten, 1972; Marchetti, 1976; 

Tatibouet, 1981; Taylor et al., 1987; Blair, 

1996; Clergeau et al., 1998; Shochat et 

al., 2004) and species richness was 

reported to be affected by abundance 

and diversity of urban vegetation along 

with heterogeneity and disturbance in 

the habitats (Nuorteva, 1971; Lancaster 

and Rees, 1979; Petraitis et al., 1989; 

Dowd, 1992; Jokimäki and Suhonen, 1993; 

Natuhara and Imai, 1996; Clergeau et al., 

1998). It was also reported that species 

richness increases with increased suburb 

or urban habitat age (Vale and Vale, 

1976; Hohtola, 1978; Savard, 1978; 

Munyenyembe et al., 1989; Clergeau et 

al., 1998) while. no such effect was 

reported for city size (Luniak, 1990). Local 

habitat characteristics in large cities 

strongly influence the bird communities 

than its landscape setting (Huhtalo and 

Järvinen, 1977; Davis and Click, 1978; 

Luniak, 1990; Ortega-Álvarez and 

MacGregor-Fors, 2009; Stagoll et al., 2010; 

MacGregor-Fors and Ortega-Álvarez, 

2011; Litteral and Wu, 2012).  

Urban landscapes were reported 

with higher number of multiple brooder 

species those breed on urban structures, 

feed on seeds and residents with no 

territorial demarcation. This is exactly 

opposite for the birds residing at natural 

sites (Roy et al., 2012; Patra and 

Chakrabarti, 2014). Habitats of Suburban 

areas are in transitional state between 

heterogeneous natural habitats and 

homogeneous urban habitats (Blair and 

Johnson, 2008). Heterogeneity of urban 

habitats also was reported to support 

higher avian diversity due to availability 

of diverse resources (Pautasso, 2007). This 

indicates variation in functional roles, 

feeding habits and resource utilization 

pattern by the avian community of these 

urban habitats (Mahabal, 2005; Thakur et 

al., 2010). Urban parks with higher bird 

diversity than other urban areas are 

shelter and refuge for the birds 

(Rotenberry et al., 1979; Carbó-Ramírez 

and Zuria, 2010; Murgui, 2010; Strohbach 

et al., 2013; Tryjanowski et al., 2013) which 

sometimes are residual of native 

ecosystem are actually ‘island’ or ‘oases 

and buffer for penetration for birds in 

urbanized landscapes (Senyk and 

Hornyak, 2003; Nagendra and Gopal, 

2011).  
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Yard and gardens in residential 

landscapes contribute a major proportion 

of land cover in many cities across the 

globe (Loram et al., 2007, 2008; Clayton, 

2007; Mathieu et al., 2007; Davies et al., 

2009; Akinnifesi et al., 2010; Reyes-Paecke 

and Meza, 2012) provides a novel habitat 

for birds (Goddard et al., 2010, 2013; 

Lerman and Warren, 2011; Lerman et al., 

2012a, b, 2014; Fragkias et al., 2013). 

Private yards and gardens are ‘oases’ in 

urban or human dominated landscapes 

that provide variable structural features 

or otherwise scarce resources like trees, 

shrubs, grasses, rocks and water features 

to the birds (Chamberlain et al., 2004; 

Daniels and Kirkpatrick, 2006; Parsons et 

al., 2006; Bock et al., 2008; van Heezik et 

al., 2008; Burghardt et al., 2009; Evans et 

al., 2009; Ikin et al., 2013a, b). Larger these 

gardens, diverse were the habitat 

features; more were attracted by the 

birds (French et al. 2005; Smith et al., 2005; 

Gaston et al., 2007; van Heezik et al., 

2008; Davis et al., 2013, 2014; Kaoma and 

Shackleton, 2014; van Heezik and Adams, 

2014).  

In an industrial area of Panipat, 

Haryana, Dhadse et al. (2009) reported 

63 bird species. Agricultural and 

horticultural landscape of Bengaluru 

region with ragi, rice, groundnut, 

sugarcane, castor, grapes and mulberry 

were documented with 38 eight bird 

species represented by 17 families and 26 

genera with 22 resident insectivores, 12 

resident migrants and four migrants 

(Rajashekara and Venkatesha, 2014a). 

Bird abundance in the Bengaluru 

agricultural landscapes varied on the 

availability of variety of crops, nesting 

sites and perching trees. 

A total of 125 avian species 

represented by 40 families were enlisted 

from the forest and urbanized habitats of 

Pauri District (Garhwal Himalaya) of 

Uttarakhand state, India (Naithani and 

Bhatt, 2012). Forests in Nainital district of 

Uttarakhand was reported with higher 

species richness (14.35 vs 8.69), higher 

species diversity (Shannon’s index 4.00 vs 

3.54), higher evenness (0.838 vs 0.811) 

and had more rare species (17 vs 5) than 

its urban habitat with abundance of 11 

species higher in urban habitats (Bhatt 

and Joshi, 2011). In five distinct habitats of 

Udhampur region, Jammu and Kashmir 

66 bird species represented by 11 orders 

and 27 families were reported with higher 

annual abundance of 904 birds and 

highest Simpson diversity index at urban 

areas (Singh et al., 2014). Terrestrial bird 

assemblages in a rural-urban gradient 

near the city of Amravati, on the Deccan 

Plateau, Central India was found with 89 

bird species, with 67 species at rural 

landscapes and lowest of 47 at urban 

landscapes (Kale, 2014). Similarly, bird 

abundance decreased along the rural-

urban gradient with stable species 

density throughout. In agricultural 

habitats with mixed cropping a total of 53 

bird species were document which 

varied with crops on the field with bird 

damage (Bhale et al., 2012; Kale et al., 

2012, 2013, 2014).  

Urban parks of Puebla city 

metropolitan area in central Mexico were 

reported with 51 bird species reported 

were not strongly influenced by the 

habitat heterogeneity in terms of their 

community structure (González-Oreja et 

al., 2012). Riparian environments in Cai 

River, Rio Grande do Sul, Brazil was 

reported with 130 bird species with 
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abundance, species composition and 

feeding guilds differed significantly 

among the riparian habitats. Generalist 

insectivorous species were more in the 

grassland and urban habitats, while leaf 

and trunk insectivorous and frugivorous 

were more in the woodlands 

(Brummelhaus et al., 2012). The bird 

species richness of 151 species was 

documented in Palmas urban area, 

Tocantins state, Brazil, however the study 

reported urbanization was decreasing 

the bird species affecting most of the 

trophic guilds and some families (Reis et 

al., 2012). Landscape variable like 

proportion of block area planned for 

residential use, area covered by 

unpaved roads and density of native 

trees were reported positively correlated 

with species richness, whereas density of 

commercial block, density of exotic trees 

and proportion of block area built in the 

Palmas urban area decreased the bird 

species richness. 

Urban parks are important 

biodiversity hotspots in cities of Madrid, 

Spain and Oulu and Rovaniemi, Finland, 

however fragmentation had drastically 

reduced bird population in these cities 

(Fernández-Juricic, 2000a, b; Fernández-

Juricic and Jokimäki, 2001). Park size of 

about 10-35 ha was reported with higher 

species richness as compared to other 

habitats of the city. Linear vegetation 

features like street tree lines increased 

urban landscape connectivity and an 

alternate habitat during breeding season 

for food and nest. It was recommended 

to provide nest boxes and winter-feeding 

tables to increase bird diversity in the 

smaller parks of these cities.  A total of 74 

bird species found in the municipality of 

Örebro, Sweden was classified as 

woodpeckers, hole-nesters, forest birds 

and urban birds (Sandström et al., 2006). 

The city centre and residential area of the 

town was recorded with lower species 

richness than the greenway and 

periphery. Increasing rural-urban gradient 

decreased vegetation (amount and 

quality) as well as woodpeckers, hole-

nesters and forest birds from town 

periphery to town centre but the trend of 

urban birds was reverse. Species richness 

of the bird groups except urban birds was 

found positively correlated with tree 

density.  

Bird species richness and diversity 

of 63 bird species in three Swiss cities was 

negatively correlated with proportion of 

sealed area or buildings, while positive 

correlation was observed vegetation 

structures, i.e., mostly trees (Fontana et 

al., 2011). The bird groups reported from 

the Ukraine parks were breeding 

migrants, wintering migrants and 

residents. Revegetation in city of 

Brisbane, Australia increased the bird 

species richness by improving the 

connectivity between the remnant 

vegetation (Shanahan et al., 2011).  

Bird species diversity, evenness of 

species abundances and numbers of 

species in urban habitats of Vancouver, 

B.C. was reported to increase with foliage 

height diversity and total vegetation 

(Lancaster and Rees, 1979). It was also 

observed that some man-made features 

improved a few bird niches. Bird species 

diversity and total bird density in urban 

areas of Vancouver did not decrease 

because of food provided by the 

residents. However, only a few cavity 

nesters, ground foragers and omnivores 

dominated the city. In three suburban 

conservation areas of the metropolitan 
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Vancouver 65 bird species were 

recorded, of which 39 species were 

urban adapters and six were exploiters 

(Mooney, 2011). Changes of resources 

due to urbanization cause differential 

response among the bird species as their 

composition changed from native 

species to invasive and exotic species in 

undisturbed areas of business district at 

Santa Clara County, California (Blair, 

1996). In suburban neighbourhoods of 

Amherst, a university town at western 

Massachusetts, 64 bird species was 

observed during the breeding season 

(Degraaf and Wentworth, 1986). Bird 

communities responded to land use in 

the suburbanizing Twin Cities, Minnesota, 

USA due to changing landscape 

composition and habitat qualities 

depending upon the scale, type of 

habitat and component of the bird 

community (Chapman and Reich, 2007). 

After an initial increase with increasing 

urbanization, overall species richness, 

species evenness and Shannon diversity 

decreased significantly along rural-to-

urban-gradients in three cities located at 

different eco-regions of USA (Blair and 

Johnson, 2008).  

In urban areas of Sydney, Australia, 

Common Myna was found in 80 % of the 

sampled gardens indicating wide 

distribution of the species in the city 

followed by Rainbow Lorikeet (76 %), Pied 

Currawongs (64 %), Noisy Miners (59%) 

and Crimson Rosella were present in 45 % 

of the sampled gardens (Parsons et al., 

2006). The native Australian species were 

recorded from less than 40 % of the 

sampled gardens (Willie Wagtail- 37 %; 

Eastern Yellow Robin- 7 % of the sampled 

gardens). In Adelaide, metropolitan area 

of South Australia 24 bird species was 

reported using street trees mainly the 

native trees (Young et al., 2007). 

Nectarivores were most abundant birds 

observed using the street trees. Tree 

species significantly influenced all the 

species of bird to use a tree including the 

dietary guild. Red gums were mainly used 

by the nectarivores, while insectivores 

used mainly plane trees. Use of trees by 

granivores varied with the season on 

availability of food. The birds were not 

influenced by the landscape features of 

the trees for traffic disturbance to the 

nectarivores.  

In Canberra, 66 species of birds 

were recorded, of which 17 were native 

adapters, 20 were native avoiders, four 

were exotic adapters, one was an exotic 

avoider, 23 were native neutral species 

and one was an exotic neutral species 

(Ikin et al., 2013a, b). Eucalyptus was 

planted in abundant (30 %) as street trees 

in suburbs. The reserves adjacent to these 

suburbs were reported with higher bird 

species richness and native adapter 

species richness. Bird species were 

positively correlated with habitat 

complexity rather than type of the street 

trees. Birds preferred native trees for 

foraging and thus Eucalyptus supported 

higher bird species richness as compared 

to exotic species and also aided 

adjacent reserves higher bird richness. 

Bird community in Wellington urban area 

of New Zealand constituted 35 species 

with House sparrow, Starling, Black 

backed Gull, Rock pigeon, Blackbird and 

Silvereye the most common and widely 

distributed species (Vinton, 2008). City 

landscape was found strongly correlated 

with species richness with highest richness 

green landscapes (n = 10, S = 15.9) and 

the least in wharf littoral and low-density 
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commercial sites. Landscape diversity 

within an area was not found related to 

bird biodiversity, while bird abundance 

did not vary across the landscape of 

Wellington town. 

In 54 wasteland sites distributed 

across entire urban area of Berlin, 

Germany 50 bird species were 

documented (Meffert and Dziock, 2013). 

The study found that the species with 

innovative behaviour was successful to 

thrive in densely populated city area as 

was indicated from higher adult survival 

rate of these species. Remnant natural 

and semi-natural areas in the Municipality 

of Rome, Italy were documented with 69 

breeding bird species where species 

decreased with urbanization (Vignoli et 

al., 2013). Open habitat species 

decreased in abundance with increasing 

rural-urban gradient, forest species were 

neutral and generalist species increased 

with gradient. Predators and granivorous 

birds decreased with urbanization, while 

omnivorous birds increased in city scape 

of Rome. A total of 94 bird species were 

observed in Musanze city, northern 

Rwanda with no significant relationship of 

bird richness and relative abundance 

with city landscapes (Gatesire et al., 

2014). Highest species diversity was 

observed in the residential 

neighbourhoods, institutional grounds 

and informal settlements. Urban parks in 

central urban area of Sendai, northern 

Japan were reported with 31 bird species 

during middle to late breeding season 

(Imai and Nakashizuka, 2010). The species 

richness was reported lowest in highly 

urbanized area with higher diversity index. 

Species richness was also strongly 

correlated with the presence of water-

related environments in the Sendai City. 

Agricultural landscapes 

Crop diversity benefits to birds may 

vary spatially and can interact and 

confounded by heterogeneity of the 

landscape (Firbank et al., 2008; 

Henderson et al., 2009; Gabriel et al., 

2010; Gottschalk et al., 2010; Tscharntke 

et al., 2012; Lindsay et al., 2013; Miguet et 

al., 2013; Ndang´ang´a et al., 2013; Palmu 

et al., 2014). Benefits of crop diversity may 

vary among different species of birds due 

to variation in resource, habitat and 

nesting preferences (Herzon and O’Hara, 

2007; Filippi-Codaccioni et al., 2010; 

Gottschalk et al., 2010; Wretenberg et al., 

2010; Hiron et al., 2013; Miguet et al., 

2013; Ndang´ang´a et al., 2013; Chiron et 

al., 2014; Everaars et al., 2014; Sauerbrei 

et al., 2014). However, many farmland 

bird specialists prefer homogeneous open 

cropland landscapes with monocropping 

over diversified crops, while non-farmland 

birds prefer non-crop resources like 

forests, human habitation and wetland 

for their nesting and foraging needs over 

agricultural landscapes (Filippi-

Codaccioni et al., 2010; Gabriel et al., 

2010; Hiron et al., 2013). The non-farmland 

birds were thus reported to be benefitted 

from farm intensification which improve 

their resource or habitat availability 

(Filippi-Codaccioni et al., 2010). This is 

because the requirements of non-farm 

generalist’s functional group like non-

insectivores, vulnerable or endangered 

species and non-crop nesters are very 

specific habitat which may not fulfilled 

general crop diversification efforts.  

Landscape heterogeneity and 

vegetation structure increases number of 

ecological niches within agroecosystems 

which enhances the richness and 

abundance of birds (Heikinnen et al., 
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2004; De La Montaña et al., 2006). Crop 

type and structural heterogeneity of an 

agroecosystem along with its 

management and landscape 

composition influences its preference by 

the birds (Verhulst et al., 2004; Taft and 

Haig, 2006; Bruggisser et al., 2010; 

Wretenberg et al., 2010; Karp et al., 2011). 

Crop diversity only influences bird diversity 

in simplified landscapes with inadequate 

non-crop resources (Wretenberg et al., 

2010). Moreover, crop specific 

management like pesticide and fertilizer 

applications may affect bird diversity 

irrespective of resource availability 

(Guerrero et al., 2012; Jonsson et al., 2012; 

Palmu et al., 2014). Pesticide use 

intensification reduces the population of 

specialist farmland birds making them the 

most endangered group of birds 

(Gregory et al., 2005) while, crop-nesting 

bird population increases with landscape 

or non-crop management like local 

reduction of agricultural intensification 

(Guerrero et al., 2012). Organic farming 

benefits many bird species especially the 

granivores and insectivores (Christensen 

et al., 1996; Wilson et al., 1999; Freemark 

and Kirk, 2001; Beecher et al., 2002; 

Boatman et al., 2004; Piha et al., 2007) 

due to available food resources like 

increased weed and invertebrate 

abundance and richness with no 

pesticides (Wilson et al., 1999; Hyvönen et 

al., 2003; Mineau, 2005; Hyvönen, 2007). 

Instead of crop diversity per se 

specific crop types like cereals, oil seed 

crops, etc. were reported attract 

farmland birds (Butler et al., 2010). 

Alternate to crop diversity, landscape 

heterogeneity was reported to mainly 

increase the dimensions of bird 

communities. Landscape heterogeneity is 

the function of non-crop and resource 

complementation or niche differentiation 

resources of habitats; presence of semi-

natural habitat like scattered trees, field 

edges and hedge rows for foraging and 

nesting; accessibility to adjacent non-

crop habitats for foraging due to smaller 

field sizes and lower proportions of 

cropland and minimum chemical inputs 

(Fahrig et al., 2011; Siriwardena et al., 

2012; Josefsson et al., 2013; Lindsay et al., 

2013). Diversified small farms creates 

habitat heterogeneity and negates biotic 

homogenization associated with large 

crop monocultures which supports bird 

diversity (Clavel et al., 2011; Karp et al., 

2012).  

Distance of agricultural landscapes 

to nearby forest creates a configuration 

effect that influences functionally useful 

avian and arthropod species like 

pollinators and predators (Klein et al., 

2006; Perfecto et al., 2007). Closer the 

agricultural system to forest, more the 

pollinator and predator arthropod 

species richness which can not only 

augment crop yield (Kremen et al., 2002; 

Klein et al., 2003, 2006; Ricketts et al., 

2004; Olschewski et al., 2006) but also led 

to attract the functional group of birds 

due to increased arthropods (Tscharntke 

et al., 2008). The diversity of forest 

generalists is more in agricultural areas 

closer to forests and with native forest 

cover than father away and without 

native forest cover (Klein et al., 2003, 

2006; Sodhi et al., 2004, 2005; Soh et al., 

2006; Laurance, 2007; Tscharntke et al., 

2008). Closer to forest and native forest 

cover in agricultural areas attracts the 

forest species to agricultural landscapes 

(Harvey and Villalobos, 2007; Perfecto 
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and Vandermeer, 2008; Gonthier et al., 

2014). 

Populations according to 

metapopulation theory are maintained 

by influxes to lower quality habitat 

patches with high quality matrix or land 

use types suitable for birds to feed and 

breed from source habitat (Vandermeer 

and Carvajal, 2001; Siebert, 2002; Dunford 

and Freemark, 2005; Bolwig et al., 2006; 

Philpott et al., 2008; Lira et al., 2012; 

Deikumah et al., 2013; Marcantonio et al., 

2013; Villaseñor et al., 2014). Agricultural 

landscapes with at least some tree cover 

nearby are at a threshold level of 

hydrogenation and thus are able to 

attract forest generalist birds (Tscharntke 

et al., 2002, 2005). Generalist bird species 

thus are attracted to agricultural land-use 

systems within tropical mosaic 

landscapes which are connected to 

natural habitats by the presence of 

scattered trees, riparian or native 

vegetation and 

agroforests/homegardens (Elmqvist et al., 

2003; Klein et al., 2003; Schroth et al., 

2004; Bianchi et al., 2006; Tscharntke et 

al., 2008). 

The potential of agroecosystems 

particularly the agroforests, 

homegardens, cash crop plantations, 

tree plantations or orchards as avian 

habitat is now increasingly recognised 

due to similar ecosystem services 

provided as that of forests. It is believed 

that about one third of all bird species is 

associated with agroecosystems but is a 

preferred habitat for a few only 

(Şekercioğlu et al., 2007; Şekercioğlu, 

2012). Agricultural bird assemblages in 

the tropics are more generalists with multi-

functional groups as compared to forests 

or tree plantations (Şekercioğlu, 2012). In 

an agricultural dominated landscape, 

the avian community is mainly 

dominated by a few granivorous, 

insectivorous and omnivorous species 

due to concentrated availability of food 

for birds like grains, seeds, fruits, green 

vegetation of the crop plants, grasses, 

weeds, insects, other invertebrates, and 

rodents (O’Connor and Shrubb, 1986; 

Toor et al., 1986; Dhindsa and Saini, 1994; 

Dhindsa et al., 1988; Chakravarty, 1996; 

Chakravarty and Sandhu, 2002; Asokan 

et al., 2009).  

Avian species richness in an 

intensively cultivated area at Ludhiana 

was 68 species (Dhindsa et al., 1988). In 

agricultural and other associated sub-

habitats of Punjab, Malhi (2006) recorded 

128 bird species. Gupta and Singh (2014) 

reported 79 bird species from agricultural 

landscape in Yamuna Nagar district of 

Haryana. Ardeidae was reported as the 

most diverse avian family in agricultural, 

sub-urban and wetland landscapes of 

India (Basavarajappa, 2006; Vijayan et 

al., 2006; Kumar, 2006; Gupta and Singh, 

2014). 

 In shade-coffee and cardamom 

plantations and tropical rainforest 

fragments adjacent to Western Ghats 

Mountains of India 106 bird species were 

listed (Raman, 2006). Coffee plantations 

supported lesser rainforest bird species 

than the adjacent rainforest but the 

species richness found in the cardamom 

plantation was similar to the adjacent 

rainforest. Cardamom plantation was 

diversely intercropped with diverse native 

shade tree species. Plantations and 

fragments closer with each other offered 

connectivity to the rainforest birds; while 

those habitats with lesser connectivity or 

canopy cover attracted open-forest bird 
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species. Habitats with woody plant 

variables, added more heterogeneity 

influenced bird community further. A 

study from agricultural landscape in 

Western Ghats, Maharashtra reported 97 

bird species (Abdar, 2014).  

The avian species assemblage of 

agricultural landscapes in Burdwan, West 

Bengal, India was reported with a species 

richness of 144 bird represented by 51 

families and 19 orders with highest 

species richness in the order Passeriformes 

followed by Charadriidae and rest 17 

orders. Residents dominated the list (61.15 

%) followed by local migrants (31.65 %) 

and the least were migrants with 7.2 % of 

the total species reported (Hossain and 

Aditya, 2014). 

Many workers reported that the 

diversity and species richness estimated in 

their study area were either higher (Soh et 

al., 2006; Lin et al., 2012; Sreekar et al., 

2013; Subasinghe and Sumanapala, 

2014); comparable (Ahmad and Yahya, 

2010; Ahmed and Dey, 2014) from those 

earlier reported from tea gardens in India 

and elsewhere. The workers reported 

variation in the bird community across the 

studies could be due to different climatic 

conditions, elevation, area covered, 

shade trees, disturbance factors and 

proximity to primary forest of the 

respective study areas. The workers 

attributed high bird diversity in tea 

garden due to association of shade trees 

with tea bushes which provided 

heterogeneity in the habitat for fulfilling 

the multi-needs of the birds.  

Small diverse farms, orchards and 

small woodlots in the Himalayas were 

reported to increase forest bird 

abundance during winter. In the 

traditional swidden cultivated landscapes 

at mountainous terrain, Xishuangbanna, 

Yunnan province of China, 148 species of 

birds were recorded in the Mengsong 

area and 107 species in the Jinuo area 

(Zhijun and Young, 2003) The bird diversity 

parameters were higher in Mengsong 

than Jinuo due to continuous various 

traditional land uses, while in Jinuo it was 

vanishing swidden agricultural system due 

to deforestation forest fragmentation. The 

differences in bird communities were due 

to both human disturbance and 

vegetation structure. Lower human 

disturbance attracted more farmland 

birds even if they were well-adapted to 

the disturbed agricultural environment.  

The agricultural landscapes of 

south-western Poland including its field 

margins (Wuczyński et al. 2011) were 

each recorded with 50 breeding bird 

species. At the landscape scale, species 

composition differed between villages 

and the other environments, and villages 

were reported with more average bird 

abundance at landscape level, while at 

village level old homestead had more 

abundance.  

A landscape level study by Piha et 

al. (2007) at an agriculturally dominated 

landscape of Pukkila in southern Finland 

found that total bird density, species 

richness, and diversity was non-significant 

with organic farming as potential effects 

of organic farming on higher food web 

levels are irrelevant in mosaic landscapes 

due to more availability of food for birds 

at nearby non-crop habitats (Bengtsson 

et al., 2005). Heterogeneity of habitat 

and crop diversity was found positively 

correlated with farmland birds in boreal 

cereal dominated agricultural 

landscapes of southern Finland 
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(Vepsäläinen et al., 2005a, b; 2007; 

Vepsäläinen, 2007). 

Small organic farms in temperate 

agricultural landscape of Sweden were 

reported with higher bird diversity of birds, 

pollinators and plants than large organic 

farms (Belfrage et al., 2005). In forest 

fragments surrounded by farmland and 

natural forests of Uppasala, Central 

Sweden 50 bird species were observed 

where species-richness was positively 

influenced by both area and habitat 

heterogeneity (Berg, 1997). The worker 

reported that total bird density higher in 

fragments than in forest because of 

species foraging in the adjacent 

farmlands. Abundance of most the 

species was found influenced by the 

habitat quality variables (i.e., size, volume 

and diversity of tree species) and 

prominent was the presence of 

deciduous followed by tree diameter. This 

affect was found stronger in arable land 

than in the forest-dominated landscapes, 

while no such effects were found for field-

nesting farmland bird species. Organic 

farming was reported to influence the 

field-nesting farmland birds only in the 

arable landscapes.  

The bird communities in agriculture 

landscape with cereal crops was 

composed of 70 farmland and non-

farmland bird’s species (Chiron et al., 

2014). The study reported that with 

increased pesticide doses the proportion 

of habitat specialists particularly the 

herbivores decreased but the proportion 

of generalists increased. Total 

abundance and richness of birds 

increased with pesticides but no 

influence of insecticide or fungicide on 

birds were reported in this study. 

Increased pesticide dose indicated 

agricultural intensification of the study 

area which modified the bird 

communities by homogenizing species 

assemblages. In British farmlands the 

abundance of 12 species of common 

farmland birds declined, while 14 species 

increased between 1968 and 1995 due to 

changes in agricultural management 

(Siriwardena et al., 1998). Data on birds 

occurring in farmland were related to the 

spatial organisation of farmed habitats in 

three different types. Species richness, 

abundance, and diversity of farmland 

bird communities in agricultural 

landscapes of Estonia, Latvia and 

Lithuania was reported positively 

correlated with farmland residual non-

cropped elements, annual crop 

composition, grass fields and field types 

at landscape scale, of which stronger 

positive association was observed 

between farmland bird species richness 

and abundance and residual habitat 

richness and crops (Herzon and O’Hara, 

2007). Landscape factors was reported 

for most of the variations in ground-

nesting farmland bird individual and 

breeding pair densities visiting the largest 

cereal field available per farm mostly with 

winter wheat in Sweden, Poland, the 

Netherlands, Germany, Estonia and Spain 

(Guerrero et al., 2012). This analysis found 

out that in general farmland bird densities 

were higher in simple agriculture 

dominated landscapes i.e., smaller fields 

with different crops but with reduction in 

cereal yield.  

Forest reduction at the landscape 

scale caused drastic effect to 

communities of birds inhabiting the 

anthropogenic landscapes in the Brazilian 

Atlantic Forest, however, bird richness 

and abundance at the landscape scale 
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was not affected by forest cover 

reduction sized when all species 

combined were considered. This was 

because different species responded 

differently to forest cover loss as there 

was a replacement of sensitive species 

with forest loss tolerant species along the 

gradient of forest cover change 

(Lindenmayer et al., 2005; Tscharntke et 

al., 2008; Lima et al., 2013; Bregman et al., 

2014). The workers listed 184 bird species 

represented by 39 families in this Brazilian 

landscape with 60 % forest specialist 

species (103 species), while 56 species 

insectivores, and 34 species frugivores. 

Richness of forest specialist decreased 

sharply with decrease in forest cover but 

the generalists increased. Open habitats 

of central Brazilian Cerrado were 

observed with bird community of 110 

species which changed significantly with 

the changes in vegetation along the 

gradient (Tubelis and Cavalcanti, 2001). 

Reduction in population in these 

Costa Rican habitats were common in 

specialists, resident and insectivorous 

species. Moreover, the workers reported 

49 % bird species preferred forest over 

coffee, 39 % preferred coffee over forest 

and 12 % preferred both. Coffee 

plantations of Costa Rica supported 185 

bird species including some forest 

specialists also. Low intensity 

agroecosystem management like 

polyculture with high structural diversity 

was reported with resilient and stable as 

compared to high intensity agricultural 

management in Costa Rica (Karp et al., 

2011). Vineyards in Hungary with diverse 

landscape elements like shrubs supported 

higher bird richness (Verhulst et al., 2004) 

but in Italian vineyards birds were more 

attracted towards its matrix than on the 

vineyard itself (Laiolo, 2005). Jones (2014) 

reported 44 bird species in the three 

distinct agricultural landscapes in 

Guadalupe, Panama with diversity 

differing significantly among the three 

landscapes.  Of these reported species, 

5, 3, and 6 species were specialists to 

forest corridor, pasture and forest edge 

and the rest were generalists. Among the 

three habitats, forest edge was estimated 

with highest species diversity and 

evenness followed by the forest corridor 

and pasture site.  

Philpott and Bichier (2012) 

observed 113 bird species in coffee 

agroecosystems of Chiapas, Mexico. The 

workers found similar cumulative bird 

richness in both cut and uncut coffee 

plantations but abundance and mean 

richness was 3-6 times higher in uncut 

areas. It was reported that more the 

depth and cover of the coffee canopy 

more was the diversity and abundance 

of birds in them. Raptor diversity at 

agricultural landscape in northern-central 

Mexico of the Highland plateau of San 

Luis Potosí and Zacatecas was reported 

with 14 diurnal raptor species with no 

significant variation among landscape 

types. Bird community analysis at cattle 

grazing lands, crop fields, urban areas 

and riparian habitats in highly human 

modified landscape of north-western 

Colombia found 57 species (Domínguez-

López and Ortega-Álvarez, 2014). Grazing 

lands were reported with diverse bird 

communities due to presence of tall trees 

with abundant shrubs and closeness to 

riparian habitats. The authors concluded 

that in the human-dominated landscapes 

of Columbia presence of riparian habitat 

was crucial to support diverse bird 

communities. Only a few species were 
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dominant in the crop fields and urban 

areas which accommodated these 

disturbed sites.  

Greater the species richness of 

shade trees in cacao agroforestry of 

Indonesia, higher was the species richness 

of birds in it, while herbaceous vegetation 

was neutral on birds (Clough et al., 2009). 

Overall, 56 bird species was recorded 

from these cacao agroforestry 

plantations. It was also reported that 

frugivores and nectarivores richness 

decreased as the distance of cacao 

agroforestry increased from the forest, 

while richness of granivorous birds 

increased with distance from the forest. 

Density of taller trees attracted all the 

functional groups except the seed eaters. 

Moreover, it was also observed that forest 

specialists were positively influenced to 

forest edge proximity. Associated shade 

trees in cacao agroforestry attracted 

birds independent of distance to forest. In 

oil palm plantations of Jambi province, 

Sumatra, Indonesia 33 bird species 

recorded (Teuscher et al., 2015) were 

reported highly extremely impoverished 

compared to natural forests (Peh et al., 

2006; Teuscher et al., 2015). It was 

reported that though bird diversity and 

abundance was related positively and 

non-linearly to numbers of remnant or 

planted trees but negatively with oil palm 

yield. 

Bird species diversity and richness 

of foraging guilds except insectivores 

increased as heterogeneity of vegetation 

cover types increased in the highland 

agricultural landscape of Nyandarua in 

Kenya (Ndang´ang´a, 2013). Crop 

diversity was also found positively 

correlated with bird species richness but 

cereal cover decreased species richness, 

overall abundance and granivorous 

abundance in this Kenyan highland 

agricultural landscape. Kenyan highland 

agroecosystems were also dominated by 

ground foraging birds regulating weed 

population, while aerial foraging 

insectivorous birds were dominantly 

feeding on invertebrate controlling insect 

pest population (Ndang´ang´a et al., 

2013). Plantation forest had the lowest 

relative richness was lowest in the 

plantation forest. Forest specialists also 

were found in the remnant natural forest 

of Mount Kenya. Bird species richness was 

more in shaded coffee (or agroforestry) 

plantations than the sole or sun coffee in 

India, Neotropics and Africa (Wunderle 

and Latta, 1996; Greenberg et al., 1997a, 

b, 2000; Calvo and Blake, 1998; González, 

1999; Moguel and Toledo, 1999; Petit and 

Petit, 2003; Donald, 2004; Mas and 

Dietsch, 2004; Perfecto et al., 2004; 

Komar, 2006; Raman, 2006; Gordon et al., 

2007; Anand et al., 2008; Gove et al., 

2008; Philpott et al., 2008; Rao, 2011). 

Higher bird abundance and richness 

especially the understory insectivores and 

omnivores on these coffee farms were 

also related to pest control and higher 

coffee yields (Greenberg et al., 2000; 

Perfecto et al., 2004; Kellermann et al., 

2008; Van Bael et al., 2008; Philpott et al., 

2009; Johnson et al., 2010; Karp et al., 

2013; Railsback and Johnson, 2014). In 

East Africa, bird species richness was 

reported higher in mixed agriculture than 

forests (Mulwa et al., 2012) because East 

African agricultural landscapes were 

structurally complex due to adjoining 

intact forest and higher native tree 

density, crop diversity and hedge volume 

(Naidoo, 2004; Gove et al., 2008; Otieno 

et al., 2011; Mulwa et al., 2012). Therefore, 
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in East Africa birds were reported to 

increase coffee yield by 9 % (Classen et 

al., 2014). 

Sun and shade coffee farms were 

recorded with 77 species, including 24 

species of omnivores, 19 species 

granivores, 35 species insectivores, 3 

species nectarivores and two species 

frugivores (Smith et al., 2015). In these 

Kenyan coffee farms effect of local 

landscape variations was non-significant 

on bird abundance in the presence of 

arthropod diversity particularly on the 

omnivores and insectivores along with 

effect of scale fragments or landscape 

composition. The authors cautioned the 

coffee growers and managers in Kenya 

to balance management action for 

coffee insect pests and protection of 

insectivorous birds. Intercropping systems 

in Kenya supported higher bird richness 

and abundance than high intensity sole 

sugarcane (Mulwa et al., 2012).  

Institutional campus 

Institutional campuses were 

reported to be a preferred habitat for 

birds and the diversity may increase if its 

landscape and vegetation are properly 

managed. Avian species richness in 

Kurukshetra University was 92 represented 

by 37 families with 71 resident species 

(Gupta et al., 2009). Sixty-two avian 

species were reported to be associated 

with the orchards and its surrounding 

windbreaks (Chakravarty, 1996), while 21 

species were associated with plant 

nursery and cropping areas near 

residences (Islash, 2010) in the premises of 

Punjab Agricultural University, Ludhiana. 

Indian Institute of Forest Management 

(IIFM), Bhopal was reported to host 106 

bird species represented by 52 families, of 

which 27 species were winter visitors 

(Aggarwal et al., 2015). Density of birds 

estimated in the campus was 32.7 

birds/ha.  

Wetland and water bodies 

Wetlands the “biological 

supermarkets” are complex and 

productive ecosystems rich in biodiversity 

and an important bird habitat (Maltby, 

1986; Weller, 1999; Mitsch and Gosselink, 

2000; Stewart, 2001; Prasad et al., 2002; 

Unni, 2002; Urfi et al., 2005; Datta, 2011). 

The Ahiran Lake in Murshidabad district, 

West Bengal was recorded with 30 

species of water birds representing 29 

genera and 12 families, of which 16 were 

migrants and 14 residents (Mistry and 

Mukherjee, 2015). The wetlands of 

Birbhum district of West Bengal were 

reported with 25 bird species represented 

by nine families and 20 genera (Gupta 

and Palit, 2014). Among these listed bird 

species 60 %) were common, 32 % 

uncommon and 8 % were less common in 

the wetlands while, 40 % of the total 

species listed was reported with unknown 

status, 36 % decreasing and 12 % each 

with stable and increasing status.  

In Bengaluru city, of 42 water bird 

species, diversity, evenness and richness 

varied among different lakes. 

Anthropogenic disturbances had 

negative and water depth had positive 

correlation with the bird density in the 

urban lakes of Bengaluru city 

(Rajashekara and Venkatesha, 2014b). In 

this study, the species richness and 

community structure of irrigation ponds 

were characterized on the local and 

landscape scales. Open-canopy ponds 

were more heterogeneous than 

overgrown ponds and thus were used by 

diversified birds. However, overgrown 
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territorialised ponds were used by some 

woodland bird species. 

Bird Interaction with Habitat 

Interaction of bird species with 

habitats along environmental gradients 

was mainly reported from temperate 

countries (Bond, 1957; Nuorteva, 1971; 

Cody, 1974; Able and Noon, 1976; 

Lancaster and Rees, 1979; Jokimäki and 

Suhonen, 1993; Blair, 1996, 2001, 2004; 

Mckinney and Lockwood, 2001; Adamik 

et al., 2003) and hardly any such studies 

in India was reported (Bhatt and Joshi, 

2011; Naithani and Bhatt, 2012). The bird 

abundance and distribution are a direct 

function of ecosystem structure and 

composition (Cody, 1974, 1978; Ripley, 

1978; Weins, 1989; Van Strien, 1997; 

Dorazio et al., 2015). Avian diversity varies 

among habitats as its diversity is directly 

linked with plant diversity and not to its 

abundance (Das, 2008; Singh et al., 

2014).  

However, bird population size is 

unaffected by tree diversity (Das, 2008). 

Forests or any other heterogeneous 

vegetation supports large number of bird 

species because of its diverse plant 

population (Naithani and Bhatt, 2012; 

Singh et al., 2013a, b). Diverse plant 

population increases the heterogeneity 

or complexity of habitat which increases 

the availability of food for the birds which 

increases their diversity and population. 

For example, an agricultural landscape 

with scattered trees and hedgerows 

increases bird diversity (Parish et al., 1994; 

Sierro et al., 1994; Hinsley and Bellamy, 

2000; Whittingham et al., 2001, 2009; Berg, 

2002; Padoa-Schioppa et al., 2006; Martin 

et al., 2012; Hiron et al., 2013). Enhancing 

landscape connectivity through 

revegetation was reported to have 

greater influence than patch area on 

bird species richness within urban 

revegetation and combination of both 

strongly influence bird abundance 

(Beissinger and Osborne, 1982; Shanahan 

et al., 2011). This is because connectivity 

increases the number of habitat patches 

(i.e., effective vegetation area) where 

colonists can survive.  

Small wetlands particularly ponds 

were also reported crucial for birds in any 

landscape as they aid to increase habitat 

heterogeneity at the landscape level 

(Williams et al., 2004, 2010; Declerck et al., 

2006; Davies et al., 2008; Ruggiero et al., 

2008; Céréghino et al., 2008, 2014; 

Lemmens et al., 2013). Diverse population 

aquatic macro-invertebrates thrive in 

farmland ponds which were reported as 

preferred food for nesting and fledging 

birds including wintering water birds 

(Newton, 1998; Baxter et al., 2005; 

Richardson et al., 2010; Schummer et al., 

2012; Matuszak et al., 2014; Stenroth et al., 

2015). Larger the pond, more the bird 

species it attracts (Froneman et al., 2001; 

Sebastián-González et al., 2010) because 

of abundant and spatially heterogeneous 

macrophyte communities attracting birds 

for food, nesting material, habitat and 

refuge (Cody, 1981, 1985; McKinstry and 

Anderson, 2002; McAbendroth et al., 

2005; Santoul et al., 2009; Sebastián-

González et al., 2010; Thomaz and da 

Cunha, 2010; Florencio et al., 2014). 

Ponds surrounded by grasses and other 

plants also attract granivores to forage 

on the seeds (McCracken and Tallowin, 

2004). Avian community structure at 

different habitats vary due to variation in 

availability of food to the birds, nesting 

sites, change of climatic conditions and 

consequent emigration and immigration 
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(Singh et al., 2013a; Pearce-Higgins et al., 

2015). The availability of food resources in 

a habitat by birds determines its trophic 

structure in the community (Karr et al., 

1990). Selection of diet composition by 

different was reported relevant to the 

tests of niche or guild concept (Wiens, 

1989). Bird communities were also 

reported to be influenced by climate 

change as there were significant altered 

species’ interactions to climate change 

impacts (Pearce-Higgins et al., 2015).  

Land use change to from natural 

forests to agricultural urban lands for 

development (Hansen et al., 2013; 

Narayana et al., 2013) resulted into 

homogenous, dense, artificial 

environments has decreased the bird 

species diversity and bird species richness 

(Emlen, 1974; Aldrich and Coffin, 1980; 

Beissinger and Osborne, 1982; Pimm et al., 

2006; Naithani and Bhatt, 2012; Batáry et 

al., 2014; Katayama et al., 2015) but can 

increase the abundance of some bird 

species (Huhtalo and Jarvinen, 1977; 

Clergeau et al., 1998; Naithani and Bhatt, 

2012). Urban development like roads and 

highways had significantly decreased 

bird assemblages (Delgado García et al., 

2007; Palomino and Carrascal, 2007; 

Fahrig and Rytwinski, 2009; Griffith et al., 

2010) as compared to natural or rural 

areas (Matson, 1990; Clergeau et al., 

1998; Vandermeer et al., 1998; Crooks et 

al., 2004; Laube et al., 2008; Batáry et al., 

2014). In urban areas noise pollution was 

reported one of the prominent factors 

reducing bird diversity and abundance 

due to disturbances during mating, 

predator evasion and other activities 

(Reijnen and Foppen, 1994).  

Roads, railways and several 

associated constructions were mainly 

related with loss of biodiversity but were 

also reported with some positive effects 

on certain bird species or communities 

(Morelli et al., 2014). Firstly, the roads are 

foraging habitat with less predation 

pressure and their warm and its warm 

surface help birds to conserve metabolic 

energy. Secondly, street lights prolong 

diurnal activity. Thirdly, power transmission 

lines and fences are used as perches 

during predation and lastly, birds use 

bridges, pylons, street trees, bases of 

power line pylons and green roofs for 

breeding and cover from predators. 

Significant differences were observed 

between native and non-native street 

trees with respect to higher prevalence of 

birds and nests with native trees 

supporting more species in higher 

densities especially reducing the 

negative effects of urbanization (White et 

al., 2005; Fernández-Juricic, 2000a, b). The 

size of the trees and its proximity to birds 

was reported determinant for species 

variation in them. Positive relationship was 

observed between street tree species 

richness and bird species richness at 

street scale.  

Forests were reported with higher 

bird diversity than urban habitats at all 

altitudes (Weins, 1989; Cody, 2001; 

Naithani and Bhatt, 2012). However, 

composition and structure of bird 

community may vary with elevation of a 

particular habitat due to variation in 

physical environment and availability of 

resource required for breeding and 

foraging (Able and Noon, 1976; Cody, 

1981). Moreover, variation in species 

richness across an altitudinal gradient was 

also attributed to combined effect of 

many local and regional factors (Rahbek, 

1997; Lomolino, 2001). Seasonal variation 
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of bird species diversity and richness 

along altitudinal zones was also reported 

due to altitudinal migration of birds 

especially during winter from higher to 

lower elevation to avoid harsh weather 

conditions and deficiency of resources 

(Naithani and Bhatt, 2012). Seasonal 

variation in temperature and 

rainfall/precipitation causes inter- and 

intra-habitat migrations (Vázquez-García 

and Givnish, 1998; Norris and Marra, 

2007). 

Habitat specialists were reported 

the most vulnerable and thus less 

abundant, while generalists were 

successful in any or changed and 

disturbed habitat like human dominated 

landscapes due to their lower body mass 

and wider diet preferences (Głowaciński, 

1990; Skórka et al., 2006). Ground 

foraging bird species prefer habitat with 

open canopy or bare ground having 

available weed seeds or other foods 

(Moorcroft et al., 2002; Schaub et al., 

2010). Insectivorous bird species were 

reported dominant in forests and 

agricultural including tea and other 

plantations or human-modified 

landscapes (Chettri et al., 2005; Ahmad 

and Yahya, 2010; Chettri, 2010; Bhatt and 

Joshi, 2011; Singh et al., 2013a; Sreekar et 

al., 2013; Ahmed and Dey, 2014; 

Kottawa-Arachchi and Gamage, 2015). 

Bird diversity and its abundance varies 

with different agroecosystems due to 

variation in crop composition, farming 

intensity and availability of food, roosting 

and nesting sites, predation pressure and 

human disturbance (Cunningham et al. 

2013). Seasonal abiotic variations which 

affect shelter and food availability 

influence avian communities in 

temperate agroecosystems (Gutiérrez et 

al., 2010; Cox and Underwood, 2011; Kelt 

et al., 2012). The seasonal effect increases 

diversity and abundance in winter at 

habitats with mild weather conditions 

that cause horizontal or vertical 

migrations (Cody, 1970; Kelt et al., 2012). 

Agricultural landscapes attract birds 

during winter as it provides alternate 

feeding grounds to the birds (Figueroa 

and Corales, 2005; González-Acuña et 

al., 2013). 

Bird diversity greatly varies in 

agricultural landscapes due to its 

different land use i.e., configuration or 

patchiness of the crop land however, this 

relationship was reported very dynamic 

due to varying functionality and structural 

heterogeneity of agricultural landscapes 

i.e., more the heterogeneity greater is the 

bird diversity (Dunning et al., 1992; Fahrig 

et al., 2011; Mitchell et al., 2014a, b). Few 

species were reported to use agricultural 

habitats but may not depend on it 

(Pimentel et al., 1992; Şekercioğlu et al., 

2007; Sutcliffe et al., 2015). It was reported 

that productive landscapes like that of 

agriculture or plantation based were 

dominated by forest generalists while 

forests by the specialists (Tscharntke et al., 

2005; Rand et al., 2006; Mastrangelo and 

Gavin, 2014; Carrara et al., 2015).  

Farming systems with mosaics of 

field margins i.e., with linear features of 

high vegetation like tree lines and hedge 

rows are rich with diverse bird 

communities (Sanderson et al., 2009; 

Whittingham et al., 2009; Wuczński et al., 

2011). Less intensive management of 

agricultural and other land use will 

improve the habitat matrix (Dietsch, 2005; 

Kennedy et al., 2010; Ruiz-Guerra et al., 

2012; Deikumah et al., 2013, 2014; 

Sanderson et al., 2013) which will reduce 
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threshold effects by increasing 

heterogeneity with more connectivity 

and fragmentation (Tscharntke et al., 

2002, 2005; Devictor and Jiguet, 2007), 

thus access to food and breeding site 

(Antongiovanni and Metzger, 2005). Less 

intensive agricultural practices with 

hedge rows and agroforestry can create 

the edge effect (Perfecto et al., 2007). 

However, patch size of these vegetation 

mosaics (i.e., individual farm 

management unit) along with the length 

and density of linear vegetation in the 

landscape will affect matrix quality 

(Fischer and Lindenmayer, 2005; 

Scozzafava and De Sanctis, 2006; Billeter 

et al., 2008). Choice of species for a large 

plantation with a single owner may be 

uniform, whereas the species choice may 

be different in a similar sized landscape of 

small farms along with inter-boundary 

vegetation of the farms. Because of this 

management heterogeneity in different 

smaller farm units of a landscape create 

mosaics of quality matrix supporting 

diverse bird species (Perfecto et al., 2004, 

2007).  

Maintaining even 5 % native 

canopy cover on an agricultural 

landscape attracts 100 % of forest edge 

bird species (Peh et al., 2006). For 

example, scattered fruit trees in 

agricultural areas are important food 

resources for frugivorous birds even from 

nearby forests (Luck and Daily, 2003; 

Şekercioğlu et al., 2007). Moreover, closer 

proximity of agricultural habitats to forests 

strongly influences its functional diversity 

of agroecosystems (Tscharntke et al., 

2008). Agricultural landscapes with 

diverse plant types support diverse bird 

population due to abundant food and 

microhabitat segregation for the birds 

(Hossain and Aditya, 2014). However, 

traditional agroforestry and tea 

plantations especially those closer to 

forests also support diverse avian species 

including the specialists also (Greenberg, 

1981; Pimentel et al., 1992) as a corridor 

between the forests (Sreekar et al., 2013; 

Kottawa-Arachchi and Gamage, 2015). 

Native vegetation (riparian vegetation, 

forest fragments and forest) and 

diversified farming system (agroforestry 

and crop rotation) support diverse bird 

community (Henderson et al., 2009; 

Kremen et al., 2012; M’Gonigle et al., 

2015).  

The maximum numbers of birds in 

an urbanized landscape of Rajasthan 

were omnivorous followed by 

insectivorous and carnivorous (Joshi and 

Bhatnagar, 2015). In Indian Institute of 

Forest Management (IIFM), Bhopal bird 

species were classified into eight feeding 

guilds: carnivore, ground insectivore, 

sallying insectivore, canopy and bark 

insectivore, nectar insectivore, general 

insectivore, frugivore and water birds 

(Aggarwal et al., 2015). Diverse 

populations of birds along altitudinal 

gradient and habitat types were also 

reported from Garhwal Himalayas where 

distribution and diversity indices 

increased with increasing elevation in 

both forest and urbanized habitats 

(Naithani and Bhatt, 2012). Moreover, this 

Garhwal study also reported lesser overall 

bird species richness and bird species 

diversity in urban habits than in forests but 

found higher relative abundance of 

seven bird species in urban habitats than 

the forest habitats. Bird species 

dominance in this Garhwal study was 

reported to vary in forest habitats along 

altitudinal zones but in urban habitats 
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House Sparrow (Passer domesticus) was 

found dominant species throughout the 

altitudinal zones.  

Most of the bird species (51.85 %) 

reported in a study from Burdwan, West 

Bengal was reported to use agricultural 

fields as their habitat followed by aquatic 

systems (29.20 %) and the lease was 

human habitat with 18.98 % of the bird 

species recorded (Hossain and Aditya, 

2014). Similarly, Ahmad and Yahya (2010) 

reported 130 bird species of birds in six 

different habitat types of Kurseong Hill, of 

which 48 were found in the productive 

tea plantations. The size of the tree 

gardens with diverse tree species and 

abundant arthropods supported the bird 

community to interact for their needs 

satisfactorily (Hazarika et al., 2009; Sinu, 

2011; Sreekar et al., 2013). Further, 

Darjeeling tea gardens are by default 

organic which favoured insect 

abundance and thus more insectivorous 

birds which are natural bio-control agents 

in these organic tea gardens (Sinu, 2011). 

In urban habitats of Gulabpura, 

Rajasthan highest species richness was 

observed at omnivorous guild followed by 

insectivorous and carnivorous guild, while 

15 bird species were urban specialist, 24 

were generalist and 89 bird species were 

other than urban specialist (Kumar and 

Chhaya, 2015). 

Increased production of energy 

crops like energy maize production in 

Germany was reported to decrease 

farmland bird diversity (Sauerbrei et al., 

2014). In England, it was reported that 

due to changing climate, resident and 

short-distance migrant bird population 

have increased but at the expense of 

long-distance migrants, habitat specialists 

and cold-associated species (Pearce-

Higgins et al., 2015).  

In a complex landscape with large-

scale agricultural land use, agricultural 

configuration mostly patchiness of the 

crop land was reported strongly 

associated with bird diversity as 

compared other attributes of agricultural 

land use like composition and intensity of 

agricultural lands in the landscape 

(Coppedge et al., 2001; Bennett et al., 

2006; Cerezo et al., 2011; Fahrig, 2013; 

Gerstner et al., 2014; Newbold et al., 

2015). It was found that patchiness of 

agricultural lands up to some level 

increase the forest and shrub specialists 

but beyond which has no effect. 

Moreover, agricultural land use cover or 

composition) was positively correlated 

with the grassland bird diversity, while 

agricultural intensification negatively 

influenced the diversity of woodland 

birds.  

A study conducted in USA along an 

urbanization gradient at south-western 

Ohio reported nesting failure was non-

significant with urbanization gradient but 

was significantly correlated with to nest 

height which however decreased 

drastically from the most natural to the 

most urban sites (Reale and Blair, 2005). 

Maintaining biodiversity in urbanizing 

landscapes has become a top 

conservation priority. Bird communities in 

urban and suburban neighbourhoods of 

Chicago, Illinois, metropolitan region of 

USA was analysed with age and income 

of the residents along with features of the 

landscape and environmental 

characteristics as well (Loss et al., 2009). 

Median housing age was reported 

positively correlated to bird species 

richness, while newer neighbourhoods 
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supporting more species. Household 

income was negatively correlated with 

native bird species richness but positive to 

exotic species richness. Moreover, it was 

observed that sites with undeveloped 

patches and heterogeneous land cover 

were species rich. 

Bird Conservation 

Proper understanding species-

habitat relationship is crucial for 

conservation planning of birds (Stagoll et 

al., 2010). Bird conservation actions 

should not only be directed towards 

managing natural forests only but also 

should be integrated with associated 

human dominated or agricultural 

landscapes. Study of bird structure and 

composition is important process of 

conservation action in human dominated 

landscapes (Kremen, 1992; Chettri et al., 

2001) as it formulates the management 

priority options for regional or local 

landscapes in bird conservation (Kattan 

and Franco, 2004). In heterogeneous 

landscapes with intensive agriculture, 

viable strategies for bird conservation 

can be planned with assessment of 

community parameters and their 

interaction with the habitat (Dhindsa and 

Saini 1994; Gopisundar and Kittur, 2013). 

Information on bird community dynamics 

and their interaction give clear and 

proper understanding of choice of 

habitats and utilization of resources by 

the bird communities for sustaining the 

agroecosystem for birds (Hossain and 

Aditya, 2014).  

Climate and other anthropogenic 

changes like pollution and land use 

change is threatening the avian species 

with extinction, necessitating alternate 

viable option for their conservation 

especially in the agricultural and human 

dominated landscapes (McKinney and 

Lockwood, 2001; Crooks et al., 2004; 

Kheraa et al., 2009). Global analysis of 

impact of urbanization of birds at 54 

major cities reported 36 species listed with 

the IUCN global Red List of threatened 

with extinction category (Aronson et al., 

2014). It was reported that the 

threatened species occurred in 14 cities 

in which Singapore leading with 12 

species. Indo-Malayan region was 

reported with 15 threatened bird species, 

highest amongst the realms and the least 

in Nearctic region with only two 

threatened species. 

Orchards, their windbreaks and 

other tree plantations are important for 

bird conservation in a state like Punjab 

which is deficit of natural habitats of birds 

(Rishi, 1994; Chakravarty, 1996). A study 

from agricultural landscapes of Burdwan, 

West Bengal reported three IUCN near 

Threatened category avian species 

along with many other species which 

were reported sparse based on their 

encounter rate and number of individuals 

during the study (Hossain and Aditya, 

2014). The IUCN red list species were 

found in the forest-agriculture landscape 

of Ghana where unsustainable 

agricultural Forest edge, forest corridor 

and pasture in the agricultural 

landscapes of Guadalupe, Panama 

supported 18, 14, and 15 endemic 

species, respectively with edge and 

corridor populations accounted 60 % 

endemic species and pasture 17 % 

(Jones, 2014).  

Local and landscape effects in 

Indonesian cacao agroforestry systems 

with shade trees was reported crucial for 

bird conservation (Clough et al., 2009). 

The workers thus recommended 
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awareness programmes for rural 

populace on potential of farmsteads and 

homesteads for bird conservation, 

inclusion of villages, farmsteads and bird 

friendly habitats in the European Union 

conservation policies and compensation 

for structural changes towards bird 

friendly in the villages. Increase of 

grassland birds due to increasing 

agricultural land cover was reported 

critical on a conservation perspective 

due to its drastic reduction in population 

and even its protection is unlikely in the 

types of land cover typically set aside for 

it in Canada (Askins et al., 2007), 

indicating the conservation role of   

agricultural landscape in Canada for this 

bird group. 

Protected areas accounts 15 % of 

the total land area of the globe (Juffe-

Bignoli et al., 2014) and will be unable to 

conserve biodiversity due to climate 

change (Harris et al., 2011; Wormworth 

and Şekercioğlu, 2011). Agriculture is the 

dominant landscape globally with about 

40 % coverage of global land area 

(Anon., 2013). Agricultural landscapes 

can considerably sustain biodiversity 

(Daily et al., 2001). One third of global 

bird species were reported from 

agricultural habitats but less than one per 

cent of the global bird species primarily 

prefer agricultural areas (Şekercioğlu et 

al., 2007). Properly managed agricultural 

landscape associated or adjacent to 

forests is critical for biodiversity 

conservation in the tropics (Beier et al., 

2002; Şekercioğlu, 2002; Söderström et al., 

2003; Phalan, 2010; García and Martínez, 

2012; Rodrigues et al., 2013; Carrara et al., 

2015). Avian communities are more similar 

in agricultural habitats than in natural 

habitats and also higher in simple than in 

complex landscapes which indicate that 

natural communities, low-intensity 

agriculture like organic and integrated 

farming, and heterogeneous landscapes 

are critical for its conservation (Schroth, 

2004; Tylianakis et al., 2005; Perfecto and 

Vandermeer, 2008; Tscharntke et al., 

2008; Štefanova and Šalek, 2013).  

Ponds were also reported crucial 

for biodiversity conservation in agricultural 

landscapes as they act as habitat islands 

for a diverse group of aquatic and semi-

aquatic organisms (Declerck et al., 2006; 

Davies et al., 2008; Ruggiero et al., 2008; 

Williams et al., 2010; Sayer et al., 2011, 

2012) but unfortunately these habitat 

islands are vanishing from the landscape 

due to land reclamation and pollution 

from intensified agricultural intensification 

(Wood et al., 2003; Biggs et al., 2005; 

Sayer et al., 2013; Céréghino et al., 2014). 

These studies suggest that pond 

management can be considered to be a 

valuable tool for bird conservation in 

farmland. Ponds are cheaper and simpler 

to manage as compared to other 

habitats but still neglected in policy 

options and so are recommended in agri-

environment schemes on a conservation 

perspective. Given no scope for 

expansion of global protected areas, 

small modifications in land use practices 

have immense potential of sustaining 

biodiversity (Aldrich and Coffin, 1980; 

Siebert, 2002). Therefore, the livelihoods 

and policies should be directed for 

sustainable land use profits, biodiversity, 

and ecosystem services simultaneously 

(Janzen, 1998; Laurance, 2015). 

Managing the landscape heterogeneity 

by retaining riparian strips, individual trees 

and multi-layered plantations like 

agroforests or homegardens and 
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revegetation with retention of native 

trees can creates corridor between forest 

and non-forest landscapes improving 

inter-landscape connectivity to aid bird 

conservation (Pimentel et al., 1992; 

Fischer and Lindenmayer, 2007; 

Greenberg et al., 2008; Harvey et al., 

2008; Perfecto and Vandermeer, 2008; 

Norris, 2008; Ranganathan et al., 2010; 

Mendenhall et al., 2011; Shanahan et al., 

2011; Buechley et al., 2015; Fahrig et al., 

2015).  

There is need is to develop 

management and conservation activities 

that can sustain birds in today’s scenario 

of agricultural and urban expansion 

(Domínguez-López and Ortega-Álvarez, 

2014) considering the varying effects of 

agricultural land, its intensification and 

management (Geiger, 2011; Kremen et 

al., 2012; Štefanova and Šalek, 2013; Tuck 

et al., 2014). Land use change which 

improves the heterogeneity of the habitat 

through diversification of landscape 

structures like planting more trees and 

hedge rows and protecting and restoring 

buffer and riparian or fragmented forest 

patches and remaining native 

vegetation should be an option for local 

or regional land use planning within 

agroecosystems (Tscharntke et al., 2005, 

2008, 2015; Sullivan and Sullivan, 2009; 

Mante and Gerowitt, 2009; Conover et 

al., 2014; Kroll et al., 2014; Morandin et al., 

2014; Kremen and M’Gonigle, 2015). 

Retaining native canopy cover in 

agricultural areas not only improves seed 

dispersal and pollination but also ensure 

conservation of birds (Tscharntke et al., 

2008). Moreover, private yards and 

gardens in residential landscapes also 

have the potential to conserve common 

declining bird population like house 

sparrows (Passer domesticus) and 

starlings (Sturnus vulgaris) that are 

declining in the UK and other urban areas 

of the world (Summers-Smith, 2003; Fuller 

et al., 2009, 2012; Chávez-Zichinelli et al., 

2010; Inger et al., 2015).   

Future bird diversity in native or 

riparian vegetation these habitats not 

only rely on our ability to develop and 

manage them in a network but also on 

participation and compensation of the 

landowners to maintain or increase the 

habitat value of remnant vegetation for 

perpetual bird conservation (Miller and 

Cale, 2000; Hopper, 2003; Evans et al., 

2005; Luck et al., 2011, 2012; Princé and 

Zuckerberg, 2015). Balancing trade-offs in 

the form of vegetation management by 

small-loss–big-gain or even win-win 

approaches for a compromise of 

economic and ecological benefit are 

important areas for future research (de 

Fries et al., 2004). This is possible when 

conservation actions are based on 

policies on holistic approach of 

integrating to landscape, 

socioeconomic, and agronomic aspects 

along with experiences of local research 

and modern approaches of biodiversity 

management in human dominated 

landscapes (Báldi et al., 2013; de Snoo et 

al., 2013; Štefanova and Šalek, 2013; 

Agnoletti, 2014).  

Conclusion 

Birds are important component in 

environmental quality studies as bio-

indicators and formulation of 

conservation strategies. Urbanization, 

deforestation or habitat destruction and 

climate change is also resulting into 

decline in avian population which 

warrants understanding the impact of 

these anthropogenic changes on avian 
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community. These studies on bird 

communities in relation to their 

anthropogenically driven changing 

habitats will guide to formulate viable site 

specific local or regional avian 

conservation strategies. In today’s world 

of climate change, land use and land 

use change in form of urbanization and 

deforestation, prioritizing conservation 

goals for human dominated landscapes 

requires detailed and systematic studies 

of avian community structure and 

conservation potentiality of these 

landscapes. Anthropogenic disturbances 

due to land use changes leading to 

agricultural or human dominated 

landscapes alter the vegetation 

composition of an area affecting it 

qualitatively and quantitatively in terms of 

food, water and cover, thus ultimately 

influencing avian community structure 

and distribution in that area. Many global 

environmental conventions already had 

recommended for managing human or 

agricultural dominated landscape as it is 

a feasible and significant option 

available for biodiversity conservation in 

present day scenario of increasing 

pressure of looming global population led 

development and habitat destruction.  

References 

Abdar M R (2014) Seasonal diversity of birds and 

ecosystem services in agricultural area of 

Western Ghats, Maharashtra state, India. 

Journal of Environmental Science, 

Toxicology and Food Technology 8: 100-

105. 

Able K P and Noon B R (1976) Avian community 

structure along elevational gradients in 

the Northeastern United States. 

Oecologia 26: 275-294. 

Adamik P, Korňan M and Vojtek J (2003) The 

effect of habitat structure on guild 

patterns and the foraging strategies of 

insectivorous birds in forests. Biologia 58: 

275–285. 

Aggarwal A, Tiwari G and Harsh S (2015) Avian 

diversity and density estimation of birds of 

the Indian Institute of Forest Management 

Campus, Bhopal, India. Journal of 

Threatened Taxa 7: 6891-6902. 

Agnoletti M (2014) Rural landscape, nature 

conservation and culture: some notes on 

research trends and management 

approaches from a (southern) European 

perspective. Landscape and Urban 

Planning 126: 66-73. 

Ahmad K and Yahya H A S (2010) Winter 

diversity of birds in Makaibari Tea Estate, 

Kurseong, Darjeeling, India. Indian 

Forester 139: 69-87. 

Ahmed A and Dey M (2014) A checklist of 

winter birds’ community in different 

habitat types of Rosekandy tea estate of 

Assam, India. Journal of Threatened Taxa 

6: 5478-5484. 

Aich A and Mukhopadhyay S K (2008) 

Comparison of avifauna at the edges of 

contrasting forest patches in Western 

Ghat Hills of India. Ring 30: 71-79. 

Akinnifesi F, Sileshi G, Ajayi O, Akinnifesi A, de 

Moura E, Linhares J and Rodrigues I (2010) 

Biodiversity of the urban homegardens of 

São Luís city, Northeastern Brazil. Urban 

Ecosystem 13: 129-146.  

Albright T P, Pidgeon A M, Rittenhouse C D, 

Clayton M K, Flather C H, Culbert P D, 

Wardlow B D and Radeloff V C (2010) 

Effects of drought on avian community 

structure. Global Change Biology 16: 

2158-2170. 

Aldrich J W and Coffin R W (1980) Breeding bird 

population from forest suburban after 37 

years. American Birds 34: 3-7. 



 

27 
 

Ali S and Ripley S D (1987) Compact Handbook 

of the Birds of India and Pakistan. Oxford 

University Press, Delhi. 

Anand M O, Krishnaswamy J and Das A (2008) 

Proximity to forests drives bird 

conservation value of coffee plantations: 

implications for certification. Ecological 

Application 18: 1754-1763. 

Anonymous (2012) Central Asia Factsheet. Bird 

Life International. Available at 

http://www.birdlife.org 

Anonymous (2013) Agricultural Land. World 

Bank. Available at 

org/indicator/AG.LND.AGRI.ZS.  

Antongiovanni M and Metzger J P (2005) 

Influence of matrix habitats on the 

occurrence of insectivorous bird species 

in Amazonian Forest fragments. Biological 

Conservation 122: 441-451. 

Aronson M F J, La Sorte F A, Nilon C H, Katti M, 

Goddard M A, Lepczyk C A, Warren P S, 

Williams N S G, Cilliers S, Clarkson B, Dobbs 

C, Dolan R, Hedblom M, Klotz S, 

Kooijmans J L, Kühn I, MacGregor-Fors I, 

McDonnell M, Mörtberg U, Pysek P, 

Siebert S, Sushinsky J, Werner P and Winter 

M (2014) A global analysis of the impacts 

of urbanization on bird and plant diversity 

reveals key anthropogenic drivers. 

Proceedings of the Royal Society B: 

Biological Sciences 281: 20133330 

http://dx.doi.org/10.1098/rspb.2013.3330 

Askins R A, Chávez-Ramírez F, Dale B C, Haas C 

A, Herkert J R, Knopf F L and Vickery P D 

(2007) Conservation of grassland birds in 

North America: understanding ecological 

processes in different regions. 

Ornithological Monographs 64: 1-46, 

https://doi.org/10.2307/3803088 

Asokan S, Ali A M S and Manikannan R (2009) 

Diet of three insectivorous birds in 

Nagapattinam District, Tamil Nadu, India- 

a preliminary study. Journal of Threatened 

Taxa 1: 327-330. 

Atauri J A and de Lucio J V (2001) The role of 

landscape structure in species richness 

distribution of birds, amphibians, reptiles 

and lepidopterans in Mediterranean 

landscapes. Landscape Ecology 16: 147-

159. 

Azhar B, Lindenmayer D B, Wood J, Fischer J, 

Manning A, McElhinny C and Zakaria M 

(2011) The conservation value of oil palm 

plantation estates, smallholdings and 

logged peat swamp for birds. Forest 

Ecology and Management 262: 2306-

2315. 

Baiten A L (1972) Breeding bird species diversity 

in relation to increasing urbanization. Bird 

Study 19: 157-166. 

Báldi A, Batáry P and Kleijn D (2013) Effects of 

grazing and biogeographic regions on 

grassland biodiversity in Hungary- 

analysing assemblages’ of 1200 species. 

Agriculture, Ecosystems and Environment 

166: 28-34.  

Basavarajappa S (2006) Avifauna of agro-

ecosystems of Maidan area of 

Karnataka. Zoos’ Print Journal 21: 2217-

2219. 

Batáry P, Fronczek S, Normann C, Scherber C 

and Tscharntke T (2014) How do edge 

effect and tree species diversity change 

bird diversity and avian nest survival in 

Germany’s largest deciduous forest? 

Forest Ecology and Management 319: 44-

50. 

Baxter C, Fausch V K D and Saunders W C 

(2005) Tangled webs: reciprocal flows of 

invertebrate prey link streams and 

riparian zones. Freshwater Biology 50: 201-

220.  

Beecher N A, Johnson R J, Brandle J R, Case R 

M and Young L J (2002) Agroecology of 

birds in organic and nonorganic 



 

28 
 

farmland. Conservation Biology 16: 1620-

1631. 

Beier P, Van Drielen M and Kankam B O (2002) 

Avifaunal collapse in West African forest 

fragments. Conservation Biology 16: 1097-

1111. 

Beissinger S R and Osborne D (1982) Effects of 

urbanization on avian community 

organization. Condor 84: 75-83. 

Belfrage K, Bjorklund J and Salomonsson L 

(2005) The effects of farm size and 

organic farming on diversity of birds, 

pollinators, and plants in a Swedish 

landscape. Ambio 34: 582-588. 

Bengtsson J, Ahnström J, Weibull A-C (2005) The 

effects of organic agriculture on 

biodiversity and abundance: a meta-

analysis. Journal of Applied Ecology 42: 

261-269. 

Bennett A F, Radford J Q and Haslem A (2006) 

Properties of land mosaics: implications 

for nature conservation in agricultural 

environments. Biological Conservation 

133: 250-264. 

Bensizerara D, Chenchouni H, Bachir A S and 

Houhamdi M (2013) Ecological status 

interactions for assessing bird diversity in 

relation to a heterogeneous landscape 

structure. Avian Biology Research 6: 67-77. 

Berg Å (1997) Diversity and abundance of birds 

in relation to forest fragmentation, habitat 

quality and heterogeneity. Bird Study 44: 

355-366. 

Berg Å (2002) Breeding birds in short-rotation 

coppices on farmland in central Sweden-

the importance of Salix height and 

adjacent habitats. Agriculture Ecosystem 

and Environment 90: 265-276. 

Bhale V, Tupe A, Karmore J and Kale M (2012) 

Crop planning in relation to climate 

change in rain fed regions. Journal of 

Agricultural Technology 8: 443-452. 

Bhatt D and Joshi K K (2011) Bird assemblages in 

natural and urbanized habitats along 

elevational gradient in Nainital district 

(western Himalaya) of Uttarakhand state, 

India. Current Zoology (formerly Acta 

Zoologica Sinica) 57: 318-329. 

Biaduń W (2005) Winter avifauna of Lublin - 

species composition, distribution and 

numbers. Berkut 14: 1-23. 

Bianchi F J J A, Booij C J H and Tscharntke T 

(2006) Sustainable pest regulation in 

agricultural landscapes: a review on 

landscape composition, biodiversity and 

natural pest control. Proceedings of the 

Royal Society London B 273: 1715-1727. 

Biggs J, Williams P, Whitfield M, Nicolet P and 

Weatherby A (2005) 15 years of pond 

assessment in Britain: results and lessons 

learned from the work of Pond 

Conservation. Aquatic Conservation: 

Marine and Freshwater Ecosystem 15: 

693-714.  

Billeter R, Liira J, Bailey D, Bugter R, Arens, P. 

Augenstein I, Aviron S, Baudry J, Bukacek 

R, Burel F, Cerny M, De Blust G, De Cock 

R, Diekötter T, Dietz H, Dirksen J, Dormann 

C, Durka W, Frenzel M, Hamersky R, 

Hendrickx, F, Herzog F, Klotz S, Koolstra B, 

Lausch A, Le Coeur A, J. P. Maelfait, 

Opdam P, Roubalova M, Schermann A, 

Schermann N, Schmidt T, Schweiger O, 

Smulders M J M, Speelmans M, Simova P, 

Verboom J, Van Wingerden W K R E, 

Zobel M and Edwards P J (2008) 

Indicators for biodiversity in agricultural 

landscapes: a pan-European study. 

Journal of Applied Ecology 45: 141-150. 

http://dx.doi.org/10.1111/j.1365-

2664.2007.01393.x 

Blair B B (1996) Land use and avian species 

diversity along an urban gradient. 

Ecological Applications 6: 506-519. 



 

29 
 

Blair R B (2001) Birds and butterflies along urban 

gradients in two ecoregions of the United 

States: Is urbanization creating a 

homogeneous fauna? In: Biotic 

Homogenization, the Loss of Diversity 

through Invasion and Extinction, eds. 

Lockwood J L and McKinney M L. Kluwer 

Academic Publishers, Boston. Pp. 33-56. 

Blair R B (2004) The effect of urban sprawl on 

birds at multiple level of biological 

organization. Ecology and Society 9: 10-

11. 

Blair R B and Johnson E M (2008) Suburban 

habitats and their role for birds in the 

urban-rural habitat network: points of 

local invasion and extinction? Landscape 

Ecology 23: 1157-1169. 

Boatman N D, Brickle N W, Hart J D, Milsom T P, 

Morris A J, Murray A W A, Murray K A and 

Robertson P A (2004) Evidence for the 

indirect effects of pesticides on farmland 

birds. Bird census techniques 146 (suppl. 

2): 131-143. 

Bock C E, Jones Z F and Bock J H (2008) The 

oasis effect: response of birds to exurban 

development in a south-western 

savannah. Ecological Application 18: 

1093-1106. 

Bokotey A A (1997) The structure of 

methodological approaches to study the 

bird population in urban landscapes (on 

the example of L’viv sity). In: IBA Program. 

Bird Censuses: Approaches, Methods, 

Results. Ukrainian Society for the 

Protection of Birds Lviv; Kyiv. Pp. 58-62. (In 

Ukrainian). 

Bolwig S, Pomeroy D, Tushabe H and Mushabe 

D (2006) Crops, trees, and birds: 

Biodiversity change under agricultural 

intensification in Uganda’s farmed 

landscapes. Geografisk Tidsskrift-Danish 

Journal of Geography 106: 115-130. 

Bond R R (1957) Ecological distribution of 

breeding birds in the Upland Forests of 

Southern Wisconsin. Ecological 

Monograph 27: 351-384. 

Borad C K, Mukherjee A and Parasharya B M 

(2001) Damage potential of Indian Sarus 

Crane in paddy crop agro-ecosystems in 

Kheda district, Gujarat, India. Agriculture, 

Ecosystems and Environment 86: 211-215. 

Bradford D F, Franson S E, Neale A C, Heggem D 

T, Miller G R and Canterbury G E (1998) 

Bird species assemblages as indicators of 

biological integrity in Great Basin 

Rangeland. Environmental Monitoring 

and Assessment 49: 1-22. 

Braithwaite L W, Austin M P, Clayton M, Turner J 

and Nicholls A O (1989) On predicting the 

presence of birds in Eucalyptus forest 

types. Biological Conservation 50: 33-50. 

Bregman T P, Şekercioğlu Ç H, Tobias J A (2014) 

Global patterns and predictors of bird 

species responses to forest 

fragmentation: implications for ecosystem 

function and conservation. Biological 

Conservation 169: 372-383. 

Brooks R and Croonquist M (1990) Wetland, 

habitat, and trophic response guilds for 

wildlife species in Pennsylvania. Journal of 

the Pennsylvania Academy of Science 

64: 93-102. 

Brooks T M, Mittermeier R A, Mittermeier C G, 

Fonseca G A B D, Rylands A B, Konstant W 

R, Flick P, Pilgrim J, Oldfield S, Magin G 

and Hilton-Taylor C (2002) Habitat Loss 

and Extinction in the Hotspots of 

Biodiversity. Conservation Biology 16: 909-

923. 

Browder S F, Johnson D H and Ball I J (2002) 

Assemblages of breeding birds as 

indicators of grassland condition. 

Ecological Indicators 2: 257-270. 

Bruggisser O T, Schmidt-Entling M H and Bacher 

S (2010) Effects of vineyard management 



 

30 
 

on biodiversity at three trophic levels. 

Biological Conservation 143: 1521-1528. 

Brummelhaus J, Bohn M S and M V Petry (2012) 

Bird community structure in riparian 

environments in Cai River, Rio Grande do 

Sul, Brazil. Biotemas 25: 81-96. 

Bryce S A, Hughes R M and Kaufmann P R 

(2002) Development of a bird integrity 

index: using bird assemblages as 

indicators of riparian condition. 

Environmental Management 30: 294-310. 

Buechley E R, Şekercioğlu Ç H, Duguma G, 

Ndungu J K, Abdu B, Beyene T, 

Mekonnen T, Atickern A and Lens L (2015) 

Importance of Ethiopian shade coffee 

farms for forest bird conservation. 

Biological Conservation 188: 50-60. 

Burghardt K T, Tallamy D W and Gregory Shriver 

W (2009) Impact of native plants on bird 

and butterfly biodiversity in suburban 

landscapes. Conservation Biology 23: 

219-224, doi: 10.1111/j.1523-

1739.2008.01076.x 

Butler S J, Boccaccio L, Gregory R D, Vorisek P 

and Norris K (2010) Quantifying the 

impact of land-use change to European 

farmland bird populations. Agriculture 

Ecosystem and Environment 137: 348-357. 

Calvo L and Blake J (1998) Bird diversity and 

abundance on two different shade 

coffee plantations in Guatemala. Bird 

Conservation International 8: 297-308. 

Carbó-Ramírez P and Zuria I (2010) The value of 

small urban green spaces for birds in a 

Mexican city. Landscape and Urban 

Planning 100: 213-222. 

Carrara E, Arroyo-Rodriguez V, Vega-Riviera J H, 

Schondube J E, de Freitas S M and Fahrig 

L (2015) Impact of landscape 

composition and configuration on forest 

specialist and generalist bird species in 

the fragmented Lacandona rainforest, 

Mexico. Biological Conservation 184: 117-

126. 

Céréghino R, Boix D, Cauchie H M, Martens K 

and Oertli B (2014) The ecological role of 

ponds in a changing world. 

Hydrobiologia 723: 1-6.  

Céréghino R, Ruggerio A, Marty P and 

Angélibert S (2008) Biodiversity and 

distribution patterns of freshwater 

invertebrates in farm ponds of a south-

western French agricultural landscape. 

Hydrobiologia 597: 43-51.  

Cerezo A, Conde M C and Poggio S L (2011) 

Pasture area and landscape 

heterogeneity are key determinants of 

bird diversity in intensively managed 

farmland. Biodiversity Conservation 20: 

2649-2667.  

Chace J F and Walsh J J (2006) Urban effects 

on native avifauna: a review. Landscape 

and Urban Planning 74: 46-69. 

Chakravarty S (1996) Ecology of birds of 

eucalypt windbreaks of orchards. M. Sc. 

Thesis. Punjab Agricultural University, 

Ludhiana. Unpubl. 

Chakravarty S and Sandhu J S (2002) Bird 

community of flowering Indian coral tree 

Erythrina indica. Indian Journal of 

Environment and Ecoplanning 6: 13-18. 

Chamberlain D E, Cannon A R and Toms M P 

(2004) Associations of garden birds with 

gradients in garden habitat and local 

habitat. Ecography 27: 589-600. 

Chapman K A and Reich P B (2007) Land use 

and habitat gradients determine bird 

community diversity and abundance in 

suburban, rural and reserve landscapes 

of Minnesota, USA. Biological 

Conservation 135: 527-541. 

Chatterjee A, Adhikari S, Barik A and 

Mukhopadhyay S K (2013) The mid-winter 

assemblage and diversity of bird 

populations at Patlakhawa protected 



 

31 
 

forest, Cooch Behar, West Bengal, India. 

The Ring 35: 31-53, doi 10.2478/ring-2013-

0002 

Chávez-Zichinellia A, MacGregor-Forsa I, 

Rohana P T, Valdéz R, Romano M C and 

Schondubea J E (2010) Stress responses of 

the House Sparrow (Passer domesticus) to 

different urban land uses. Landscape and 

Urban Planning 98: 183-189. 

Chen I C, Hill J K, Ohlemuller R, Roy D B and 

Thomas C D (2011) Rapid range shifts of 

species associated with high levels of 

climate warming. Science 333: 1024-1026. 

Chettri N (2010) Cross-taxon congruence in a 

trekking corridor of Sikkim Himalayas: 

surrogate analysis for conservation 

planning. Journal for Nature Conservation 

18: 75-88. 

Chettri N, Deb D C, Sharma E and Jackson R 

(2005) Relationship between bird 

communities and habitat: a study along 

a trekking corridor in the Sikkim 

Himalayas. Mountain Research and 

Development 25: 235-243. 

Chettri N, Sharma E and Deb D C (2001) Bird 

community structure along a trekking 

corridor of Sikkim Himalaya: a 

conservation perspective. Biological 

Conservation 102: 1-16. 

Chiron F, Chargé R, Julliard R, Jiguet F and 

Muratet A (2014) Pesticide doses, 

landscape structure and their relative 

effects on farmland birds. Agriculture 

Ecosystem and Environment 185: 153-160.  

Christensen K D, Jacobsen E M and Nøhr H 

(1996) A comparative study of bird 

faunas in conventionally and organically 

farmed areas. Dansk Ornitologisk 

Forenings Tidsskrift 90: 21-28. 

Ciach M (2012) The winter bird community of 

rural areas in the proximity of cities: low 

density and rapid decrease in diversity. 

Polish Journal of Ecology 60: 193-199. 

Classen A, Peters M K, Ferger S W, Helbig-Bonitz 

M, Schmack J M, Maassen G, Schleuning 

M, Kalko E K V, Böhning-Gaese K and 

Steffan-Dewenter I (2014) 

Complementary ecosystem services 

provided by pest predators and 

pollinators increase quantity and quality 

of coffee yields. Proceedings of Royal 

Society B: Biological Science 281: 

20133148. 

Clavel J, Julliard R and Devictor V (2011) 

Worldwide decline of specialist species: 

toward a global functional 

homogenization? Frontiers in Ecology and 

the Environment 9: 222-228. 

Clayton S (2007) Domesticated nature: 

motivations for gardening and 

perceptions of environmental impact. 

Journal of Environmental Psychology 27: 

215-224. 

Clergeau P, Savard J P L, Mennechex G and 

Falardeau G (1998) Bird abundance and 

diversity along an urban-rural gradient: a 

comparative study between two cities on 

different continents. Condor 100: 413-425.  

Clough Y, Putra D D, Pitopang R and Tscharntke 

T (2009) Local and landscape factors 

determine functional bird diversity in 

Indonesian cacao agroforestry. Biological 

Conservation 142: 1032-1041. 

Cody M L (1970) Chilean bird distribution. 

Ecology 51: 455-464. 

Cody M L (1974) Competition and the Structure 

of Bird Communities. Monographs in 

Population Biology. Priceton University 

Press, Priceton, New Jersey, 326p.  

Cody M L (1978) Habitat selection and 

interspecific territoriality among the sylviid 

warblers of England and Sweden. 

Ecological Monographs 48: 351-396. 

Cody M L (1981) Habitat selection in birds: the 

roles of vegetation structure, competitors, 

and productivity. BioScience 31: 107-113.  



 

32 
 

Cody M L (1985) Habitat Selection in Birds. 

Academic Press, Orlando.  

Cody M L (2001) Bird diversity components in 

Australian Eucalyptus and North 

temperate Quercus woodlands. Auk 118: 

443-456. 

Conover R R, Dinsmore S J and Burger Jr L W 

(2014) Effect of set-aside conservation 

practices on bird community structure 

within an intensive agricultural 

landscape. The American Midland 

Naturalist 172: 61-75. 

Coppedge B R, Engle D M, Masters R E and 

Gregory M S (2001) Avian response to 

landscape change in fragmented 

southern Great Plains grasslands. 

Ecological Application 11: 47-59. 

Cox R L and Underwood E C (2011) The 

importance of conserving biodiversity 

outside of protected areas in 

Mediterranean ecosystems. PLoS ONE 6: 

e14508. 

Crooks K R, Suarez A V and Bolger D T (2004) 

Avian assemblages along a gradient of 

urbanization in a highly fragmented 

landscape. Biological Conservation 115: 

451-462. 

Cunningham S A, Attwood S J, Bawa K S, 

Benton T G, Broadhurst l M, Didham R K, 

McIntyre S, Perfecto I, Samways M J, 

Tscharntke T and Vandermeer J (2013) To 

close the yield-gap while saving 

biodiversity will require multiple locally 

relevant strategies. Agriculture, 

Ecosystems and Environment 173: 20-27. 

Czech B, Krausman P R and Devers P K (2000) 

Economic associations among causes of 

species endangerment in the United 

States. BioScience 50: 593-601. 

Daily G C, Ehrlich P R, Sanchez-Azofeifa G A 

(2001) Countryside biogeography: Use of 

human-dominated habitats by the 

avifauna of southern Costa Rica. 

Ecological Applications 11: 1-13. 

Danhardt J, Green M, Lindstrom A, Rundlof M 

and Smith H G (2010) Farmland as 

stopover habitat for migrating birds- 

effects of organic farming and 

landscape structure. Oikos 119: 1114-

1125. 

Daniels G D and Kirkpatrick J B (2006) Does 

variation in garden characteristics 

influence the conservation of birds in 

suburbia? Biological Conservation 133: 

326-335. 

Daniels R J, Hedge M and Gadgil M (1990) Birds 

of the manmade ecosystems: the 

plantations. Proceedings of Indian 

Academy of Science (Animal Science) 

99: 79-89. 

Das K S A (2008) Bird community structure along 

the altitudinal gradient in Silent Valley 

National Park, Western Ghats, India. Ph. 

D. thesis, Bharathiar University, 

Coimbatore, India. Unpubl. 

Datta T (2011) Human interference and 

avifaunal diversity of two wetlands of 

Jalpaiguri, West Bengal, India. Journal of 

Threatened Taxa 3: 2253-2262. 

Davies B, Biggs J, Williams P, Whitfield M, Nicolet 

P, Sear D, Bray S and Maund S (2008) 

Comparative biodiversity of aquatic 

habitats in the European agricultural 

landscape. Agriculture, Ecosystem and 

Environment 125: 1-8.  

Davies Z G, Fuller R A, Loram A, Irvine K N, Sims V 

and Gaston K J (2009) A national scale 

inventory of resource provision for 

biodiversity within domestic gardens. 

Biological Conservation 142: 761-771. 

Davis A M and Click T E (1978) Urban 

ecosystems and island biogeography. 

Environmental Conservation 5: 299-304. 

Davis A, Major R and Taylor C (2014) The 

association between nectar availability 



 

33 
 

and nectarivore density in urban and 

natural environments. Urban Ecosystem 1-

13, doi: 10.1007/s11252-014-0417-5 

Davis A, Major R E and Taylor C E (2013) Housing 

shortages in urban regions: aggressive 

interactions at tree hollows in forest 

remnants. PLoS ONE 8: e59332. 

doi:10.1371/journal.pone.0059332. 

de Baan L, Alkemade R and Koellner T (2013) 

Land use impacts on biodiversity in LCA: 

a global approach. International Journal 

of Life Cycle Assessment 18: 1216-1230. 

de Fries R S, Goley J A and Asner G P (2004) 

Land-use choices: balancing human 

needs and ecosystem function. Frontiers 

in Ecology and the Environment 2: 249-

257. 

De La Montaña E, Rey-Benayas J M and 

Carrascal L M (2006) Response of bird 

communities to silvicultural thinning of 

Mediterranean maquis. Journal of 

Applied Ecology 43: 651-659. 

de Snoo G R, Herzon I, Staats H, Burton R J F, 

Schindler S, van Dijk J, Lokhorst A M, 

Bullock J M, Lobley M, Wrbka T, Schwarz 

G and Musters C J M (2013) Toward 

effective nature conservation on 

farmland: making farmers matter. 

Conservation Letters 6: 66-72, doi: 

10.1111/j.1755-263X.2012.00296.x  

Declerck S, De Bie T, Ercken D, Hampel H, 

Schrijvers S, Van Wichelen J, Gillard V, 

Mandiki R, Losson B, Bauwens D, Keijers S, 

Vyverman W, Goddeeris B, De Meester L, 

Brendonck L and Marten K (2006) 

Ecological characteristics of small 

farmland ponds: associations with land 

use practices at multiple spatial scales. 

Biological Conservation 131: 523-532, 

10.1016/j.biocon.2006.02.024 

Defra (2013) Defra National Statistics Release: 

wild bird populations in the UK, 1970 to 

2012. Department for Environment, Food 

and Rural Affairs, Statistical Release 17 

October 2013. 

DeGraaf R M and Wentworth J M (1986) Avian 

guild structure and habitat associations in 

suburban bird communities. Urban 

Ecology 9: 399-412. 

Deikumah J P, McAlpine C A and Maron M 

(2013) Matrix intensification alters avian 

functional group composition in adjacent 

rainforest fragments. PLoS ONE 8: e74852. 

Deikumah J P, McAlpine C A and Maron M 

(2014) Mining matrix effects on West 

African rainforest birds. Biological 

Conservation 169: 334-343. 

Delgado García J D, Arévalo J R and 

Fernández-Palacios J M (2007) Road 

edge effect on the abundance of the 

lizard Gallotia galloti (Sauria: Lacertidae) 

in two Canary Islands forests. Biodiversity 

and Conservation 16: 2949-2963. 

Devictor V and Jiguet F (2007) Community 

richness and stability in agricultural 

landscapes: the importance of 

surrounding habitats. Agriculture, 

Ecosystems and Environment 120: 179-

184. 

Dhadse S, Kotangale J P, Choudhari P R and 

Wate S R (2009) Diversity of birds at 

Panipat refinery, Haryana (India). 

Environmental Monitoring and 

Assessment 158: 1-8. 

Dhindsa M S and Saini H K (1994) Agricultural 

ornithology: An Indian perspective. 

Journal of Biosciences 19: 391-402. 

Dhindsa M S, Saini M S, Sandhu J S and Toor H S 

(1985) Bird community associated with 

Indian coral tree Erythrina indica during 

the peak flowering period. Indian Journal 

of Ecology 12: 216-222.  

Dhindsa M S, Sandhu J S, Sandhu P S and Toor H 

S (1988) Roadside birds in Punjab (India): 

relation to mortality from vehicles. 

Environment Conservation 15: 303-310.  



 

34 
 

Dhindsa M S, Toor H S and Sandhu P S (1984) 

Community structure of birds damaging 

pearl millet and sorghum and estimation 

of grain loss. Indian Journal of Ecology 11: 

154-159. 

Dietsch T V (2005) Eco-labeling in Latin America: 

providing a scientific foundation for 

consumer confidence in market-based 

conservation strategies. In: Environmental 

issues in Latin America and the 

Caribbean, eds. Romero A and West S. 

Springer, Dordrecht, The Netherlands. Pp. 

175-203. 

Domínguez-López M E and Ortega-Álvarez A 

(2014) The importance of riparian habitats 

for avian communities in a highly human 

modified Neotropical landscape. Revista 

Mexicana de Biodiversidad 85: 1217-1227. 

Donald P F (2004) Biodiversity impacts of some 

agricultural commodity production 

systems. Conservation Biology 18: 17-38. 

Dorazio R M, Connor E F and Askins R A (2015) 

Estimating the Effects of Habitat and 

Biological interactions in an avian 

community. PLoS ONE 10: e0135987, 

doi:10.1371/journal.pone.0135987 

Dowd C (1992) Effect of development on bird 

species composition of two urban 

forested wetlands in Staten Island, NY. 

Journal of Field Ornithology 63: 455-461. 

Dunford W and Freemark K (2005) Matrix 

matters: effects of surrounding land uses 

on forest birds near Ottawa, Canada. 

Landscape Ecology 20: 497-511. 

Dunning J B, Danielson B J and Pulliam H R 

(1992) Ecological processes that affect 

populations in complex landscapes. 

Oikos 65: 169-175. 

Elmqvist T, Folke C, Nyström M, Peterson G, 

Bengtsson J, Walker B and Norberg J 

(2003) Response diversity, ecosystem 

change, and resilience. Frontiers in 

Ecology and the Environment 1: 488-494. 

Emlen J T (1974) An urban bird community in 

Tucson, Arizona. Condor 76: 184-197. 

Evans C, Abrams E, Reitsma R, Roux K, 

Salmonsen L and Marra P P (2005) The 

Neighbourhood Newswatch program: 

participant outcomes of a citizen-science 

ecological research project. 

Conservation Biology 19: 589-594. 

Evans K L, Newson S E and Gaston K J (2009) 

Habitat influences on urban avian 

assemblages. Ibis 151: 19-39.  

Everaars J, Frank K and Huth A (2014) Species 

ecology and the impacts of bioenergy 

crops: an assessment approach with four 

example farmland bird species. GCB 

Bioenergy 6: 252-264.  

Fahrig L (1997) Relative effects of habitat loss 

and fragmentation on population 

extinction. The Journal of Wildlife 

Management 61: 603-610. 

Fahrig L (2013) Rethinking patch size and 

isolation effects: the habitat amount 

hypothesis. Journal of Biogeography 40: 

1649-1663. 

Fahrig L and Rytwinski T (2009) Effects of roads 

on animal abundance: an empirical 

review and synthesis. Ecology and 

Society 14:  21, 

http://www.ecologyandsociety.org/vol14

/iss1/art21/ 

Fahrig L, Baudry J, Brotons L, Burel F G, Crist T O, 

Fuller R J, Sirami C, Siriwardena G M and 

Martin J-L (2011) Functional landscape 

heterogeneity and animal biodiversity in 

agricultural landscapes. Ecology letters 

14: 101-112.  

Fahrig L, Girard J, Duro D, Pasher J, Smith A, 

Javorek S, King D, Lindsay K F, Mitchell S 

and Tischendorf L (2015) Farmlands with 

smaller crop fields has higher within-field 

biodiversity. Agriculture Ecosystem and 

Environment 200: 219-234, 



 

35 
 

https://doi.org/10.1016/j.agee.2014.11.01

8 

Fernández-Juricic C (2000a) Avifaunal use of 

wooded streets in an urban landscape. 

Conservation Biology 14: 513-521. 

Fernández-Juricic E (2000b) Bird community 

composition patterns in urban parks of 

Madrid: the role of age, size and isolation. 

Ecological Research 15: 373-383. 

Fernández-Juricic E and Jokimäki J (2001) A 

habitat island approach to conserving 

birds in urban landscapes: case studies 

from southern and northern Europe. 

Biodiversity and Conservation 10: 2023-

2043. 

Figueroa R and Corales S (2005) Seasonal diet 

of the aplomado falcon (Falco femoralis) 

in an agricultural area of Araucania, 

southern Chile. Journal of Raptor 

Research 39: 135-137. 

Filippi-Codaccioni O, Devictor V, Bas Y, Clobert 

J and Julliard R (2010) Specialist response 

to proportion of arable land and 

pesticide input in agricultural landscapes. 

Biological Conservation 143: 883-890.  

Firbank L G, Petit S, Smart S, Blain A and Fuller R 

J (2008) Assessing the impacts of 

agricultural intensification on biodiversity: 

a British perspective. Philosophical 

Transactions of Royal Society B Biological 

Sciences 363: 777-787. 

Fischer C, Thies C and Tscharntke T (2011) Mixed 

effects of landscape complexity and 

farming practice on weed seed removal. 

Perspectives in Plant Ecology Evolution 

and Systematics 13: 297-303. 

Fischer J and Lindenmayer D (2007) Landscape 

modification and habitat fragmentation: 

a synthesis. Global Ecology and 

Biogeography 16: 265-280. 

Fischer J and Lindenmayer D B (2005) 

Nestedness in fragmented landscapes: a 

case study on birds, arboreal marsupials 

and lizards. Journal of Biogeography 32: 

1737-1750. 

Fischer J and Lindenmayer D B (2006) Beyond 

fragmentation: the continuum model for 

fauna research and conservation in 

human-modified landscapes. Oikos 112: 

473-480. 

Fischer K, Busch R, Fahl G, Kunz M and Knopf M 

(2013) Habitat preferences and breeding 

success of Whinchats (Saxicola rubetra) in 

the Westerwald mountain range. Journal 

of Ornithology 154: 339-349. 

Flade M (1994) Die Brutvogelgemeinschaften 

Mittel-und Norddeutschlands. 

Grundlagen für den Gebrauch 

vogelkundlicher Daten in der 

Landschaftsplanung. IHW-Verlag, Eching, 

1. 879p. 

Florencio M, Diaz-Paniagua C, Gomez-

Rodriguez C and Serrano L (2014) 

Biodiversity patterns in a macro-

invertebrate community of a temporary 

pond network. Insect Conservation and 

Diversity 7: 4-21.  

Fontana S, Sattler T, Bontadina F and Moretti M 

(2011) How to manage the urban green 

to improve bird diversity and community 

structure. Landscape and Urban 

Planning, 

doi:10.1016/j.landurbplan.2011.02.033 

Fragkias M, Güneralp B, Seto K and Goodness J 

(2013) A synthesis of global urbanization 

projections. In: Urbanization, biodiversity 

and ecosystem services: challenges and 

opportunities, eds. Elmqvist T, Fragkias M, 

Goodness J et al. Springer, Netherlands. 

Pp 409-435, doi: 10.1007/978-94-007-7088-

1_21 

Freemark K E and Kirk D A (2001) Birds on 

organic and conventional farms in 

Ontario: partitioning effects of habitat 

and practices on species composition 



 

36 
 

and abundance. Biological Conservation 

101: 337-350. 

French K, Major R E and Hely K (2005) Use of 

native and exotic garden plants by 

suburban nectarivorous birds. Biological 

Conservation 121: 545-559. 

Froneman A, Mangnall J, Little R M and Crowe T 

M (2001) Water-bird assemblages and 

associated habitat characteristics of farm 

ponds in the Western Cape, South Africa. 

Biodiversity Conservation 10: 251-270. 

Fuller R A, Irvine K N, Davies Z G, Armsworth P R 

and Gaston K J (2012) Interactions 

between people and birds in urban 

landscapes. Studies in Avian Biology 45: 

249-266. 

Fuller R A, Tratalos J, Gaston K J (2009) How 

many birds are there in a city of half a 

million people? Diversity and Distributions 

15: 328-337. 

Furness R W and Greenwood J J D (2013) Birds 

as Monitors of Environmental Change. 

Springer Science & Business Media, 

Dordrecht. 356p. 

Gabriel D, Sait S M, Hodgson J A, Schmutz U, 

Kunin W E and Benton T G (2010) Scale 

matters: the impact of organic farming 

on biodiversity at different spatial scales. 

Ecology letters 13: 858-869.  

García D and Martínez D (2012) Species 

richness matters for the quality of 

ecosystem services: a test using seed 

dispersal by frugivorous birds. 

Proceedings of the Royal Society of 

London B: Biological Sciences 279: 3106-

3113. 

Gaston K J, Fuller R A, Loram A, MacDonald C, 

Power S and Dempsey N (2007) Urban 

domestic gardens (XI): variation in urban 

wildlife gardening in the United Kingdom. 

Biodiversity Conservation 16: 3227-3238. 

Gatesire T, Nsabimana D, Nyiramana A, 

Seburanga J L and Mirville M O (2014) Bird 

diversity and distribution in relation to 

urban landscape types in northern 

Rwanda. The Scientific World Journal 

http://dx.doi.org/10.1155/2014/157824 

Geiger F (2011) Agricultural intensification and 

farmland birds. Ph. D. Thesis. Wageningen 

University, Wageningen, NL. Publ. 

Gerstner K, Dormann C F, Stein A, Manceur A M 

and Seppelt R (2014) Effects of land use 

on plant diversity- a global meta-analysis. 

Journal of Applied Ecology 51: 1690-1700. 

Głowaciński Z (1990) Long-term changes of the 

polish land vertebrate fauna- decrease 

and increase process. In: Protected areas 

and species conservation in southern 

Poland- functioning, evaluation, 

perspectives, ed. Klimek K. Studia 

Naturae 34 Suppl: 169-211. 

Goddard M A, Dougill A J and Benton T G 

(2010) Scaling up from gardens: 

biodiversity conservation in urban 

environments. Trends in Ecology and 

Evolution 25: 90-98. 

Goddard M A, Dougill A J and Benton T G 

(2013) Why Garden for wildlife? Social 

and ecological drivers, motivations and 

barriers for biodiversity management in 

residential landscapes. Ecological 

Economics 86: 258-273. 

Gonthier D J, Ennis K K, Farinas S, Hsieh H-Y, 

Iverson A L, Batáry P, Rudolphi J, Tsharntke 

T, Cardinale B J and Perfecto, I (2014) 

Biodiversity conservation in agriculture 

requires a multi-scale approach. 

Proceedings of the Royal Society of 

London B: Biological Sciences 281: 

20141358. 

González J A (1999) Diversidad y abundancia 

de aves en cafetales con y sin sombra, 

Heredia, Costa Rica. Ambientales 17: 70-

81. 

González-Acuña D, Riquelme-Salasar P, Cruzatt-

Molina J, López-Sepúlveda P, Moreno-



 

37 
 

Salas L and Figueroa-Rojas R (2013) Dieta 

de la codorniz californiana (Callipepla 

californica) en áreas agrícolas del Centro 

sur de Chile. Revista Cientifica FCV-LUZ 

23: 312-317. 

González-Oreja J A (2011) Birds of different 

biogeographic origins respond in 

contrasting ways to urbanization. 

Biological Conservation 144: 234-242. 

González-Oreja J A, Barillas-Gómez A L, 

Bonache-Regidor C, Buzo-Franco D, 

García-Guzmán J and Hernández-Santín 

L (2012) Does habitat heterogeneity 

affect bird community structure in urban 

parks? In: Urban bird ecology and 

conservation. Studies in Avian Biology (no. 

45), eds. Lepczyk C A and Warren P S. 

University of California Press, Berkeley, CA. 

Gopisundar K G (2011) Agricultural 

intensification, rainfall patterns, and large 

water bird breeding success in the 

extensively cultivated landscape of Uttar 

Pradesh, India. Biological Conservation 

144: 3055-3063. 

Gopisundar K G and Kittur S (2013) Can 

wetlands maintained for human use also 

help conserve biodiversity? Landscape-

scale patterns of bird use of wetlands in 

an agricultural landscape in north India. 

Biological Conservation 168: 49-56. 

Gordon C, Manson R, Sundberg J and Cruz-

Angon A (2007) Biodiversity, profitability, 

and vegetation structure in a Mexican 

coffee agroecosystem. Agriculture 

Ecosystem and Environment 118: 256-266. 

Gottschalk T K, Dittrich R, Diekötter T, Sheridan P, 

Wolters V and Ekschmitt K (2010) 

Modeling land-use sustainability using 

farmland birds as indicators. Ecological 

Indicators 10: 15-23.  

Gove A D, Hylander K, Nemomisa S and Shimelis 

A (2008) Ethiopian coffee cultivation- 

implications for bird conservation and 

environmental certification. Conservation 

Letters 1: 208-216. 

Greenberg R (1981) The abundance and 

seasonality of forest canopy birds on 

Barro Colorado Island, Panama. 

Biotropica 13: 241-251. 

Greenberg R, Bichier P and Sterling J (1997a) 

Bird populations in rustic and planted 

shade coffee plantations of eastern 

Chiapas Mexico. Biotropica 29: 501-514. 

Greenberg R, Bichier P, Angon A and Reitsma R 

(1997b) Bird populations in shade and sun 

coffee plantations in central Guatemala. 

Conservation Biology 11: 448-459. 

Greenberg R, Bichier P, Angon A C, MacVean 

C, Perez R and Cano E (2000) The impact 

of avian insectivory on arthropods and 

leaf damage in some Guatemalan 

coffee plantations. Ecology 81: 1750-

1755. 

Greenberg R, Perfecto I and Philpott S M (2008) 

Agroforests as model systems for tropical 

ecology. Ecology 89: 913-914. 

Gregory R D, Noble D, Field R, Marchant J H, 

Raven M and Gibbons D W (2003) Using 

birds as indicators of biodiversity. Ornis 

Hungaria 12-13: 11-24. 

Gregory R D, Strien A van, Vorisek P, Meyling A 

W G, Noble D G, Foppen R P B and 

Gibbons D W (2005) Developing 

indicators for European birds. 

Philosophical Transactions of Royal 

Society of London B Biological Science 

360: 269-288. 

https://doi.org/10.1098/rstb.2004.1602 

Gregory R D, Vorisek P, Noble D G, Strien A V, 

Klvanova A, Eaton M, Meyling A W G, 

Joys A, Foppen R P B and Burfield I J 

(2008) The generation and use of bird 

population indicators in Europe. Bird 

Conservation International 18: S223-S244. 

Griffith E H, Sauer J R and Royle J A (2010) Traffic 

effects on bird counts on North American 



 

38 
 

breeding bird survey routes. The Auk 127: 

387-393. 

Guerrero I, Morales M B, Oñate J J, Geiger F, 

Berendse F, de Snoo G, Eggers S, Pärt T, 

Bengtsson J, Clement L W, Weisser W W, 

Olszewski A, Ceryngier P, Hawro V, Liira J, 

Aavik T, Fischer C, Flohre A, Thies C and 

Tscharntke T (2012) Response of ground-

nesting farmland birds to agricultural 

intensification across Europe: landscape 

and field level management factors. 

Biological Conservation 152: 74-80. 

Gupta N and Singh N (2014) The abundance of 

avifauna in an agricultural landscape: a 

benefit of community conservation 

initiatives in Haryana, India. Indian Journal 

of Science and Technology 7: 537-541. 

Gupta S (1994) Community structure and 

Foraging behaviour of birds at a Fish farm. 

M. Sc. thesis, Punjab Agricultural 

University, Ludhiana, India. Unpubl. 

Gupta S and Palit D (2014) Biosurvilance of 

wetlands in eastern India (Birbhum, West 

Bengal) for wise use. International Journal 

of Science, Environment and Technology 

3: 2136-2144. 

Gupta S K, Kumar P and Malik M K (2009) 

Avifaunal diversity in the University 

Campus of Kurukshetra, Haryana. Journal 

of Threatened Taxa 1: 629-632. 

Gutiérrez J R, Meserve P L, Kelt D A, Engilis A J, 

Andrea Previtali M, Bryan Milstead W and 

Jaksic F M (2010) Long-term research in 

Bosque fray Jorge national park: twenty 

years studying the role of biotic and 

abiotic factors in a Chilean semiarid 

scrubland. Revista Chilena de Historia 

Natural 83: 69-98. 

Hansen A J, Knight R L, Marzluff J M, Powell S, 

Brown K, Gude P H and Jones K B (2005) 

Effects of exurban development on 

biodiversity: patterns, mechanisms, and 

research needs. Ecological Application 

15: 1893-1905. 

Hansen M C, Potapov P V, Moore R, Hancher 

M, Turubanova S A, Tyukavina A, Thau D, 

Stehman S V, Goetz S J, Loveland T 

R, Kommareddy A, Egorov A, Chini 

L, Justice C O and Townshend J R G 

(2013) High-resolution global maps of 

21st-century forest cover change Science 

342: 850-853, doi: 

10.1126/science.1244693 

Harris J B C, Şekercioğlu C H, Sodhi N S, 

Fordham D A, Paton D C and Brook B W 

(2011) The tropical frontier in avian 

climate impact research. Ibis 153: 877-

882, https://doi.org/10.1111/j.1474-

919X.2011.01166.x 

Harvey C A and Villalobos J A G (2007) 

Agroforestry systems conserve species-

rich but modified assemblages of tropical 

birds and bats. Biodiversity and 

Conservation 16: 2257-2292. 

Harvey C A, Komar O, Chazdon R, Ferguson B 

G, Finegan B, Griffith D M, Finegan B, 

Griffith D M, Martinez-Ramos M, Morales 

H, Nigh R, Soto-Pinto L, Van Breugel M 

and Wishnie M (2008) Integrating 

agricultural landscapes with biodiversity 

conservation in the Mesoamerican 

hotspot. Conservation Biology 22: 8-

15, doi: 10.1111/j.1523-1739.2007.00863.x 

Hazarika L K, Bhuyan M and Hazarika B N (2009) 

Insect pest of tea and their 

management. Annual Review of 

Entomology 54: 267-284. 

 Heikinnen R K, Luoto M, Virkkala R and Rainio K 

(2004) Effects of habitat cover, 

landscape structure and spatial variables 

on the abundance of birds in an 

agricultural- forest mosaic. Journal of 

Applied Ecology 41: 824-835. 

Henderson I G, Ravenscroft N, Smith G and 

Holloway S (2009) Effects of crop 



 

39 
 

diversification and low pesticide inputs on 

bird populations on arable land. 

Agriculture Ecosystem and Environment 

129: 149-156. 

Hennings L A and Daniel Edge W (2003) 

Riparian bird community structure in 

Portland, Oregon: habitat, urbanization, 

and spatial scale patterns. Condor 105: 

288-302. 

Herzon I and O'Hara R B (2007) Effects of 

landscape complexity on farmland birds 

in the Baltic States. Agriculture Ecosystem 

and Environment 118: 297-306. 

Hinsley S A and Bellamy P E (2000) The influence 

of hedge structure, management and 

landscape context on the value of 

hedgerows to birds: a review. Journal of 

Environmental Management 60: 33-49. 

Hiron M, Berg Å, Eggers S, Josefsson J and Pärt T 

(2013) Bird diversity relates to agri-

environment schemes at local and 

landscape level in intensive farmland. 

Agriculture Ecosystem and Environment 

176: 9-16. 

Hohtola E (1978) Differential changes in bird 

community structure with urbanization: a 

study in central Finland. Ornis 

Scandinavica 9: 94-99. 

Hopper R W (2003) Restoration of Riparian 

Habitat and the Recovery of Avian 

Diversity in Agricultural Landscapes. 

Restoration and reclamation Review 8 

Student on line Journal, University of 

Minnesota, St. Paul, MN. 

Hossain A and Aditya G (2014) Diversity in 

agricultural landscape: records from 

Burdwan, West Bengal, India. 

Proceedings of Zoological Society, doi 

10.1007/s12595-014-0118-3. 

Huhtalo H and Järvinen O (1977) Quantitative 

Composition of the Urban Bird 

Community in Tornio, Northern Finland. 

Bird Study 24: 179-185. 

Hyvönen T (2007) Can conversion to organic 

farming restore the species composition 

of arable weed communities? Biological 

Conservation 137: 382-390. 

Hyvönen T, Ketoja E, Salonen J, Jalli H and 

Tiainen J (2003) Weed species diversity 

and community composition in organic 

and conventional cropping of spring 

cereals. Agriculture, Ecosystems and 

Environment 97: 131-149. 

Ikin K, Beaty R M, Lindenmayer D, Knight E, 

Fischer J and Manning A (2013a) Pocket 

parks in a compact city: how do birds 

respond to increasing residential density? 

Landscape Ecology 28: 45-56. 

Ikin K, Knight E, Lindenmayer D B, Fischer J and 

Manning AD (2013b) The influence of 

native versus exotic streetscape 

vegetation on the spatial distribution of 

birds in suburbs and reserves. Diversity 

and Distribution 19: 294-306. 

Imai H and Nakashizuka T (2010) Environmental 

factors affecting the composition and 

diversity of avian community in mid- to 

late breeding season in urban parks and 

green spaces. Landscape and Urban 

Planning 96: 183-194. 

Inger R, Gregory R, Duffy J P, Stott I, Voříšek P 

and Gaston K J (2015) Common 

European birds are declining rapidly while 

less abundant species’ numbers are rising. 

Ecological Letters 18: 28-36. 

Islash S (2010) Studies on community structure 

and impact of artificial provisions on 

breeding biology of birds in 

agroecosystem surrounded by residential 

areas. M. Sc. thesis, Punjab Agricultural 

University, Ludhiana, India. Unpubl. 

Janzen D (1998) Gardenification of wildland 

nature and the human footprint. Science 

279: 1312-1313. 

Johnson M D, Kellerman J L and Stercho A M 

(2010) Pest reduction services by birds in 



 

40 
 

shade and sun coffee in Jamaica. Animal 

Conservation 13: 140-147. 

Jokimäki J and Suhonen J (1993) Effects of 

urbanization on the breeding bird species 

richness in Finland: a biogeographical 

comparison. Ornis Fennica 70: 71-77. 

Jokimäki J, Clergeau P and Kaisanlahti-Jokimäki 

M-L (2002) Winter bird communities in 

urban habitats: a comparative study 

between central and northern Europe. 

Journal of Biogeography 29: 69-79. 

Jones J (2014) Avian diversity across three 

distinct agricultural landscapes in 

Guadalupe, Chiriquí Highlands, Panama. 

Independent Study Project (ISP) 

Collection. 1999.  

https://digitalcollections.sit.edu/isp_collec

tion/1999 

Jonsson M, Buckley H L, Case B S, Wratten S D, 

Hale R J and Didham R K (2012) 

Agricultural intensification drives 

landscape-context effects on host-

parasitoid interactions in agroecosystems. 

Journal of Applied Ecology 49: 706-714. 

Josefsson J, Berg Å, Hiron M, Pärt T and Eggers S 

(2013) Grass buffer strips benefit 

invertebrate and breeding skylark 

numbers in a heterogeneous agricultural 

landscape. Agriculture Ecosystem and 

Environment 181: 101-107. 

Joshi A K and Bhatnagar C (2015) The Diversity 

and Spatial Distribution of Birds in a 

Moderately Developed Urban Habitat of 

Gulabpura, Rajasthan, India. International 

Research Journal of Environment 

Sciences 4: 82-92. 

Juffe-Bignoli D, Bhatt S, Park S, Eassom A, Belle E 

M S, Murti R, Buyck C, Raza Rizvi, A, Rao 

M, Lewis E, Macsharry B and Kingston N 

(2014) Protected Planet Report 2014. UN 

Environment World Conservation 

Monitoring Centre, Cambridge, United 

Kingdom. 

Kale M (2014) Bird species in urban and 

agricultural landscapes, bird diversity 

patterns along an urbanization gradient 

and crop damage caused by birds on 

the Deccan Plateau, India. Ph. D. Thesis. 

KTH Royal Institute of Technology, 

Stockholm, Sweden. Publ. 

Kale M, Dudhe N, Kasambe R and 

Bhattacharya P (2014) Crop depredation 

by birds in Deccan Plateau, India. 

International Journal of Biodiversity 

http://dx.doi.org/10.1155/2014/947683  

Kale M, Dudhe N, Kasambe R, Chakane S and 

Bhattacharya P (2012) Impact of 

urbanization on avian population and its 

status in Maharashtra state, India. Global 

Journal of Applied Agricultural Research 

2: 1-10.  

Kale M, Dudhe N, Kasambe R, Morey K and 

Bhattacharya P (2013) Cropland bird 

community of rain fed region in India: 

abundance, activity pattern and 

susceptibility to pesticide use. 

International Journal of Biodiversity and 

Conservation 5: 616-624.  

Kaoma H and Shackleton C (2014) Homestead 

greening is widespread amongst the 

urban poor in three medium-sized South 

African towns. Urban Ecosystem 17: 1191-

1207. 

Karp D S, Mendenhall C D, Sandí R F, Chaumont 

N, Ehrlich P R, Hadly E A and Daily G C 

(2013) Forest bolsters bird abundance, 

pest control and coffee yield. Ecological 

Letters 16: 1339-1347. 

Karp D S, Rominger A J, Zook J, Ranganathan J, 

Ehrlich P R and Daily G C (2012) Intensive 

agriculture erodes β-diversity at large 

scales. Ecology Letters 15: 963-970. 

Karp D S, Ziv G, Zook J, Ehrlich P R and Daily G C 

(2011) Resilience and stability in bird 

guilds across tropical countryside. 



 

41 
 

Proceedings of National Academy of 

Science 108: 21134-21139. 

Karr J R, Robinson S K, Blake J G and Berregard 

R O (1990) The bird communities of four 

Neotropical forests, Gentry A. Yale 

University Press, New Haven, C.T. Pp. 237-

269. 

Katayama N, Osawa T, Amano T and Kusumoto 

Y (2015) Are both agricultural 

intensification and farmland 

abandonment threats to biodiversity? A 

test with bird communities in paddy 

dominated landscapes? Agriculture, 

Ecosystems and Environment 214: 21-30. 

Kati V, Devillers P, Dufrêne M, Legakis A, Vokou 

D and Lebrun P (2004) Testing the value 

of six taxonomic groups as biodiversity 

indicators at a local scale. Conservation 

Biology 18: 667-675. 

Kattan G H and Franco P (2004) Bird diversity 

along elevational gradients in the Andes 

of Colombia: area and mass effects. 

Global Ecology and Biogeography 13: 

451-458. 

Kellermann J L, Johnson M D, Stercho A M and 

Hackett S C (2008) Ecological and 

economic services provided by birds on 

Jamaican blue mountain coffee farms. 

Conservation Biology 22: 1177-1185. 

Kelt D A, Engilis A J, Monárdez J, Walsh R, 

Meserve P L and Gutiérrez J R (2012) 

Seasonal and multiannual patterns in 

avian assemblage structure and 

composition in northern Chilean thorn-

scrub. Condor 114: 30-43. 

Kennedy C M, Marra P P, Fagan W F and Neel 

M C (2010) Landscape matrix and 

species traits mediate responses of 

Neotropical resident birds to forest 

fragmentation in Jamaica. Ecological 

Monographs 80: 651-669. 

Khan M S, Syed A Z, Nawab O, Ilyas O and Khan 

A (2013) Composition and conservation 

status of avian species at Hastinapur 

Wildlife Sanctuary, Uttar Pradesh, India. 

Journal of Threatened Taxa 5: 4714-4721. 

Kheraa N, Mehtaa V and Sabatab B C (2009) 

Interrelationship of birds and habitat 

features in urban green spaces in Delhi, 

India. Urban Forestry & Urban Greening 8: 

187-196. 

Klein A -M, Steffan-Dewenter I and Tscharntke T 

(2003) Fruit set of highland coffee 

increases with the diversity of pollinating 

bees. Proceedings of the Royal Society of 

London B 270: 955-961. 

Klein A -M, Steffan-Dewenter I and Tscharntke T 

(2006) Rain Forest promotes trophic 

interactions and diversity of trap-nesting 

Hymenoptera in adjacent agroforestry. 

Journal of Animal Ecology 75: 315-323. 

Komar O (2006) Priority contribution. Ecology 

and conservation of birds in coffee 

plantations: a critical review. Bird 

Conservation International 16: 1-23. 

Koskimies P (1989) Birds as a tool in 

environmental monitoring. Annales 

Zoologici Fennici 26: 153-166. 

Kottawa-Arachchi J D and Gamage R N (2015) 

Avifaunal diversity and bird community 

responses to man-made habitats in St. 

Coombs Tea Estate, Sri Lanka. Journal of 

Threatened Taxa 7: 6878-6890. 

Kremen C (1992) Assessing the indicator 

properties of the species assemblages for 

natural areas monitoring. Ecological 

Application 2: 203-217. 

Kremen C and M’Gonigle L K (2015) Small-scale 

restoration in intensive agricultural 

landscapes supports more specialized 

and less mobile pollinator species. Journal 

of Applied Ecology 52: 602-610. 

Kremen C, Iles A and Bacon C (2012) Diversified 

farming systems: an agroecological, 

systems-based alternative to modern 



 

42 
 

industrial agriculture. Ecology and Society 

17: 44. 

Kremen C, Williams N M and Thorp W W (2002) 

Crop pollination from native bees at risk 

from agricultural intensification. 

Proceedings of the National Academy of 

Sciences (USA) 99: 16821-16816. 

Kroll A J, Ren Y, Jones J E, Giovanini J, Perry R W, 

Thill R E, White Jr D and Wigley T B (2014) 

Avian community composition 

associated with interactions between 

local and landscape habitat attributes. 

Forest Ecology and Management 326: 46-

57. 

Kumar A B (2006) A checklist of avifauna of the 

Bharathpuzha river basin, Kerala. Zoos’ 

Print Journal 21: 2300-2355. 

Kumar A, Tak P C and Sati J P (2006) Residential, 

population and conservation status of 

Indian wetland birds. In: Water birds 

around the world, ed. Boere G C, 

Galbraith C A and Stroud D A. The 

Stationery Office, Edinburgh. Pp. 308. 

Kumar J A and Chhaya B (2015) The Diversity 

and Spatial Distribution of Birds in a 

Moderately Developed Urban Habitat of 

Gulabpura, Rajasthan, India. International 

Research Journal of Environment 

Sciences 4: 82-92. 

Kumar P and Gupta S K (2013) Status of wetland 

birds of Chhilchhila Wildlife Sanctuary, 

Haryana, India. Journal of Threatened 

Taxa 5: 3969-3976. 

Laiolo P (2005) Spatial and seasonal patterns of 

bird communities in Italian 

agroecosystems. Conservation Biology 

19: 1547-1556. 

Lancaster R K and Rees W E (1979) Bird 

communities and the structure of urban 

habitats. Canadian Journal of Zoology 57: 

2358-2368. 

Langgemach T and Ryslavy T (2010) Vogelarten 

der Agrarlandschaft in Brandenburg – 

Überblick über Bestand und 

Bestandstrends. Naturschutz und 

Biologische Vielfalt 95: 107-130. 

Laube I, Breitbach N and Böhning-Gaese K 

(2008) Avian diversity in a Kenyan 

agroecosystem: effects of habitat 

structure and proximity to forest. Journal 

of Ornithology 149: 181-191. 

Laurance W F (2007) Ecosystem decay of 

Amazonian Forest fragments: implications 

for conservations. In: The stability of 

tropical rainforest margins, linking 

ecological, economic and social 

constraints of land use and conservation, 

eds. Tscharntke T, Leuschner C, Zeller M, 

Guhadja E and Bidin A. Springer, 

Environmental Science Series, New York, 

USA. Pp. 11-38. 

Laurance W F (2015) Emerging threats to 

tropical forests. Annals of the Missouri 

Botanical Garden 100: 159-169. 

Lawson J H, Bignell D E, Bolton B, Bloemers G F, 

Eggleton P, Hammond P M, Hodda M, 

Holt R D, Larsen T B, Mawdsley N A, Stork N 

E, Srivastava D S and Watt A D (1998) 

Biodiversity inventories, indicator taxa, 

and effects of habitat modification in 

tropical forest. Nature 391: 72-76. 

Lee P F, Ding T S, Hsu F H and Geng S (2004) 

Breeding bird species richness in Taiwan: 

distribution on gradients of elevation, 

primary productivity and urbanization. 

Journal of Biogeography 31: 307-314. 

Lemmens P, Mergeay J, De Bie T, Van Wichelen 

J, De Meester L and Declerck S A J (2013) 

How to maximally support local and 

regional biodiversity in applied 

conservation? Insights from pond 

management PLoS ONE 8: e72538.  

Lerman S B and Warren P S (2011) The 

conservation value of residential yards: 

linking birds and people. Ecological 

Application 21: 1327-1339.  



 

43 
 

Lerman S B, Nislow K H, Nowak D J, DeStefano S, 

King D I and Jones-Farrand D T (2014) 

Using urban forest assessment tools to 

model bird habitat potential. Landscape 

and Urban Planning 122: 29-40. 

Lerman S B, Turner V K and Bang C (2012a) 

Homeowner associations as a vehicle for 

promoting native urban biodiversity. 

Ecology and Society 17: 13, doi: 

10.5751/es-05175-170445 

Lerman S B, Warren P S, Gan H and Shochat E 

(2012b) Linking foraging decisions to 

residential yard bird composition. PLoS 

ONE 7: e43497. 

Lima R F, Dallimer M, Atkinson F P and Barlow J 

(2013) Biodiversity and land-use change: 

understanding the complex responses of 

an endemic-rich bird assemblage. 

Diversity and Distributions 19: 411-422. 

Lin N, Nam T T and Perera J (2012) Response of 

birds to different management types of 

tea cultivation in a forest-agriculture 

landscape. In: Proceedings of the 

Advanced Field Course in Ecology and 

Conservation, eds. Harrison R, Shi L L and 

Liu J X. XTBG 2012.  

Lindenmayer D B, Fischer J and Cunningham R 

B (2005) Native vegetation cover 

thresholds associated with species 

responses. Biological Conservation 124: 

311-316. 

Lindsay K E, Kirk D A, Bergin T M, Best L B, Sifneos 

J C and Smith J (2013) Farmland 

Heterogeneity Benefits Birds in American 

Mid-west Watersheds. The American 

Midland Naturalist 70: 121-143.  

Lira P K, Tambosi L R, Ewers R M and Metzger J P 

(2012) Land-use and land-cover change 

in Atlantic Forest landscapes. Forest 

Ecology and Management 278: 80-89. 

Litteral J and Wu J (2012) Urban landscape 

matrix affects avian diversity in remnant 

vegetation fragments: evidence from the 

Phoenix metropolitan region, USA. Urban 

Ecosystem 15: 939-959. 

Lomolino M V (2001) Elevation gradients of 

species-density: historical and 

prospective views. Global Ecology & 

Biogeography 10: 3-13. 

Loram A, Tratalos J, Warren P H and Gaston K J 

(2007) Urban domestic gardens (X): the 

extent & structure of the resource in five 

major cities. Landscape Ecology 22: 601-

615. 

Loram A, Warren P and Gaston K (2008) Urban 

domestic gardens (XIV): the 

characteristics of gardens in five cities. 

Environmental Management 42: 361-376. 

Loss S R, Ruiz M O and Brawn J D (2009) 

Relationships between avian diversity, 

neighborhood age, income, and 

environmental characteristics of an urban 

landscape. Biological Conservation 142: 

2578-2585. 

Luck G W and Daily G C (2003) Tropical 

countryside bird assemblages: richness, 

composition, and foraging differ by 

landscape context. Ecological 

Applications 13: 235-247. 

Luck G W, Smallbone L T and Sheffield K J (2012) 

Environmental and socio-economic 

factors related to urban bird 

communities. Austral Ecology, doi: 

10.1111/j.1442-9993.2012.02383.x 

Luck GW, Davidson P, Boxall D and Smallbone L 

(2011) Relations between urban bird and 

plant communities and human well-being 

and connection to nature. Conservation 

Biology 25: 816-826. 

Luniak M (1990) Urban ecological studies in 

Central and Eastern Europe. Ossolineum, 

Wroclaw, Poland. 

Luniak M (2004) Synurbization- adaptation of 

animal wildlife to urban development. In: 

Proceedings of the 4th International 

Symposium on Urban Wildlife 



 

44 
 

Conservation. The University of Arizona. 

Pp.50-55. 

M’Gonigle L K, Ponisio L C, Cutler K and Kremen 

C (2015) Habitat restoration promotes 

pollinator persistence and colonization in 

intensively managed agriculture. 

Ecological Application 25: 1557-1565. 

Maas B, Clough Y and Tscharntke T (2013) Bats 

and birds increase crop yield in tropical 

agroforestry landscapes. Ecology Letters 

16: 148-1487. 

MacGregor-Fors I and Ortega-Álvarez R (2011) 

Fading from the forest: Bird community 

shifts related to urban park site-specific 

and landscape traits. Urban Forestry and 

Urban Greening 10: 239-246. 

MacGregor-Fors I and Schondube J E (2012) 

Urbanizing the wilds: shifts in bird 

communities associated to small human 

settlements. Revista Mexicana de 

Biodiversidad 83: 477-486. 

Mahabal A (2005) Aves. In: Fauna of Western 

Himalaya, ed. The Director. Zoological 

Survey of India, Kolkata. Pp. 275-339. 

Malhi C S (2006) Status of avifauna in 

agricultural habitat and other associated 

sub-habitats of Punjab. Environment and 

Ecology 24: 131-143. 

Maltby E R (1986) Waterlogged Wealth: Why 

Waste the World’s Wet Places? Earth 

scan, London, UK. 132p. 

Mante J and Gerowitt B (2009) Learning from 

farmers’ needs: identifying obstacles to 

the successful implementation of field 

margin measures in intensive arable 

regions. Landscape and Urban Planning 

93: 229-237. 

Mäntylä E, Klemola T and Laaksonen T (2011) 

Birds help plants: a meta-analysis of top-

down trophic cascades caused by avian 

predators. Oecologia 165: 143-151. 

Marcantonio M, Rocchini D, Geri F, Bacaro G, 

and Amici V (2013) Biodiversity, roads, & 

landscape fragmentation: two 

Mediterranean cases. Applied 

Geography 42: 63-72. 

Marchetti M (1976) Recherche sur l’ecologie 

des oiseaux nicheurs de la zone urbaine 

de Marseille. Ph. D. Dissertation. University 

of Saint-Jerome, Marseille, France. 

Marja R, Uuemaa E, Mander Ü, Elts J and Truu J 

(2013) Landscape pattern and census 

area as determinants of the diversity of 

farmland avifauna in Estonia. Regional 

Environmental Change 13: 1013-1020. 

Martin E A, Viano M, Ratsimisetra L, Laloë F and 

Carrière S M (2012) Maintenance of bird 

functional diversity in a traditional 

agroecosystem of Madagascar. 

Agriculture Ecosystem and Environment 

149: 1-9. 

Marzluff J M, Bowman R and Donnelly R (2001) 

Avian Ecology and Conservation in an 

Urbanizing World. Kluwer Academic Press, 

Norwell. 

Mas A H and Dietsch T V (2004) Linking shade 

coffee certification to biodiversity 

conservation: butterflies and birds in 

Chiapas, Mexico. Ecological Application 

14: 642-654. 

Mastrangelo M E and Gavin M C (2014) Impacts 

of agriculture intensification on avian 

richness at multiple scales in Dry Chaco 

forests. Biological Conservation 179: 63-

71. 

Mathieu R, Freeman C and Aryal J (2007) 

Mapping private gardens in urban areas 

using object-oriented techniques and 

very high-resolution satellite imagery. 

Landscape and Urban Planning 81: 179-

192. 

Matson P (1990) Special feature: the use of 

urban gradients in ecological studies. 

Ecology 71: 1231. 

Matuszak A, Moertl M, Quillfeldt P and Bauer H 

G (2014) Macrophyte-associated macro-



 

45 
 

invertebrates as an important food 

source for wintering water birds at Lake 

Constance. Limnology 15: 69-76. 

McAbendroth L, Ramsay P M, Foggo A, Rundle 

S D, Bilton D T and Persson L (2005) Does 

macrophyte fractal complexity drive 

invertebrate diversity, biomass and body 

size distributions? Oikos 111: 279-290.  

McCracken D I and Tallowin J R (2004) Swards 

and structure: the interactions between 

farming practises and bird food resources 

in lowland grasslands. Ibis 146: 170-181.  

McKinney M L and Lockwood J L (2001) Biotic 

homogenization: a sequential and 

selective process. In: Biotic 

Homogenization, eds. Lockwood J L and 

McKinney M L. Kluwer Academic, New 

York. Pp. 1-17. 

McKinstry M C and Anderson S H (2002) 

Creating wetlands for waterfowl in 

Wyoming. Ecological Engineering 18: 293-

304.  

Meffert P J and Dziock F (2013) The influence of 

urbanization on diversity and trait 

composition of birds. Landscape Ecology 

doi: 10.1007/s10980-013-9867-z 

Mendenhall C D, Şekercioğlu Ç H, Brenes F O, 

Ehrlich P R and Daily G C (2011) Predictive 

model for sustaining biodiversity in 

tropical countryside. Proceedings of 

National Academy of Science USA 108: 

16313-16316. 

Miguet P, Gaucherel C and Bretagnolle V 

(2013) Breeding habitat selection of 

Skylarks varies with crop heterogeneity, 

time and spatial scale, and reveals 

spatial and temporal crop 

complementation. Ecological Modeling 

266: 10-18. 

Miller J R and Cale P (2000) Behavioral 

mechanisms and habitat use by birds in a 

fragmented agricultural landscape. 

Ecological Applications 10: 1732-1748. 

Mimet A, Maurel N, Pellissier V, Simon L and 

Julliard R (2014) Towards a unique 

landscape description for multispecies 

studies: a model comparison with 

common birds in a human-dominated 

French region. Ecological Indicators 36: 

19-32. 

Mineau P (2005) A review and analysis of study 

endpoints relevant to the assessment of 

‘‘long-term’’ pesticide toxicity in avian 

and mammalian wildlife. Ecotoxicology 

14: 775-799. 

Mistry J and Mukherjee S (2015) Status and 

threats of water birds in Ahiran Lake, 

Murshidabad, West Bengal, India. 

International Journal of Plant, Animal and 

Environmental Sciences 5: 59-64. 

Mitchell M G E, Bennett E M and Gonzalez A 

(2014a) Agricultural landscape structure 

affects arthropod diversity and 

arthropod-derived ecosystem services. 

Agriculture Ecosystem and Environment 

192: 144-151.  

Mitchell M G E, Bennett E M and Gonzalez A 

(2014b) Forest fragments modulate the 

provision of multiple ecosystem services. 

Journal of Applied Ecology 51: 909-918.  

Mitsch W J and Gosselink (2000) Wetlands. John 

Wiley & Sons Inc., United States of 

America. 356p. 

Moguel P and Toledo V M (1999) Biodiversity 

conservation in traditional coffee systems 

in Mexico. Conservation Biology 13: 11-21. 

Møller A P, Diaz M, Flensted-Jensen E, Grim T, 

Ibáñez-Álamo J D, Jokimäki J, Mänd R, 

Markó G and Tryjanowski P (2012) High 

urban population density of birds reflects 

their timing of urbanization. Oecologia 

170: 867-875. 

Mooney P F (2011) The effect of human 

disturbance on site habitat diversity and 

avifauna community composition in 

suburban conservation areas. WIT 



 

46 
 

Transactions on Ecology and the 

Environment 144, doi: 10.2495/ECO110021 

Moorcroft D, Whittingham M J, Bradbury R B 

and Wilson J D (2002) The selection of 

stubble fields by wintering granivorous 

passerine birds reflects vegetation cover 

and food abundance. Journal of Applied 

Ecology 39: 535-547, 

https://doi.org/10.1046/j.1365-

2664.2002.00730. 

Morandin L A, Long R F and Kremen C (2014) 

Hedgerows enhance beneficial insects 

on adjacent tomato fields in an intensive 

agricultural landscape. Agriculture, 

Ecosystems and Environment 189: 164-

170.  

Morelli F, Beim M, Jerzak L, Jones D and 

Tryjanowski P (2014) Can roads, railways 

and related structures have positive 

effects on birds? - A review. 

Transportation Research Part D 30: 21-31. 

Morelli F, Pruscini F, Santolini R, Perna P, 

Benedetti Y and Sisti D (2013) Landscape 

heterogeneity metrics as indicators of bird 

diversity: determining the optimal spatial 

scales in different landscapes. Ecological 

Indicators 34: 372-379. 

Mulwa R K, Böhning-Gaese K and Schleuning M 

(2012) High bird species diversity in 

structurally heterogeneous farmland in 

western Kenya. Biotropica 44: 801-809. 

Munyenyembe F, Harris J, Hone J and Nix H 

(1989) Determinants of bird populations in 

an urban area. Australian Journal of 

Ecology 14: 549-557. 

Murgui E (2010) Seasonality and nestedness of 

bird communities in urban parks in 

Valencia, Spain. Ecography 33: 979-984. 

Nagendra H and Gopal D (2011) Tree diversity, 

distribution, history and change in urban 

parks: studies in Bangalore, India. Urban 

Ecosystems 14: 211-223. 

Naidoo R (2004) Species richness and 

community composition of songbirds in a 

tropical forest-agricultural landscape. 

Animal Conservation 7: 93-105. 

Naithani A and Bhatt D (2012) Bird community 

structure in natural and urbanized 

habitats along an altitudinal gradient in 

Pauri district (Garhwal Himalaya) of 

Uttarakhand state, India. Biologia 67: 800-

808. 

Narayana B L, Rao V V and Pandiyan J (2013) 

Avifaunal assemblages in relation to 

different croplands/habitats of Nalgonda 

district, Andhra Pradesh, India. 

International Journal of Life Sciences 

Biotechnology and Pharma Research 2: 

212-224. 

Natuhara Y and Imai C (1996) Spatial structure 

of avifauna along urban-rural gradients. 

Ecological Research 11: l-9. 

Ndang´ang´a P K (2013) The composition and 

ecological function of birds in the 

agricultural landscape of Nyandarua, 

Central Kenya. Ph. D. Dissertation. Jomo 

Kenyatta University of Agriculture and 

Technology, Kenya. 

Ndang´ang´a P K, Njoroge J B M, Ngamau K, 

Kariuki W, Atkinson P W and Vickery J 

(2013) Avian foraging behaviour in 

relation to provision of ecosystem services 

in a highland East African 

agroecosystem. Bird Study 60: 156-168. 

Newbold T, Hudson L N, Hill S L L, Contu S, 

Lysenko I, Senior R A, Borger L, Bennett D 

J, Choimes A, Collen B, Day J, De Palma 

A, Diaz S, Echeverria-Londono S, Edgar M 

J, Feldman A, Garon M, Harrison M L K, 

Alhusseini T, Ingram D J, Itescu Y, Kattge J, 

Kemp V, Kirkpatrick L, Kleyer M, Correia D 

L P, Martin C D, Meiri S, Novosolov M, Pan 

Y, Phillips H R P, Purves D W, Robinson A, 

Simpson J, Tuck S L, Weiher E, White H J, 

Ewers R M, Mace G M, Scharlemann J P 



 

47 
 

W and Al P (2015) Global effects of land 

use on local terrestrial biodiversity. Nature 

520: 45-50.  

Newton I (1998) Population Limitation in Birds. 

Academic Press, San Diego. 

Norris D R and Marra P P (2007) Seasonal 

interactions, habitat quality, and 

population dynamics in migratory birds. 

Condor 109: 535-547. 

Norris K (2008) Agriculture and biodiversity 

conservation: opportunity knocks. 

Conservation Letters 1: 2-11. 

Nuorteva P (1971) The synanthropy of birds as 

an expression of the ecological cycle 

disorder caused by urbanization. Annales 

Zoologici Fennici 8: 547-553. 

O’Connell T J, Jackson L E and Brooks R P (1998) 

A bird community index of biotic integrity 

for the mid-Atlantic highlands. In: 

Monitoring ecological condition at 

regional scales. Springer. Pp. 145-156. doi: 

10.1007/978-94-011-4976-1_11. 

O’Connell T J, Jackson L E and Brooks R P (2000) 

Bird guilds as indicators of ecological 

condition in the central Appalachians. 

Ecological Applications 10: 1706-1721. 

O’Connor R J and Shrubb M (1986) Farming and 

Birds. Cambridge University Press, 

Cambridge. 539p. 

Olschewski R, Tscharntke T, Benítez P C, 

Schwarze S and Klein A-M (2006) 

Economic evaluation of pollination 

services comparing coffee landscapes in 

Ecuador and Indonesia. Ecology and 

Society 11: 7, 

http://www.ecologyandsociety.org/vol11

/iss1/art7/ 

Ortega-Álvarez R and MacGregor-Fors I (2009) 

Living in the big city: Effects of urban 

land-use on bird community structure, 

diversity, and composition. Landscape 

and Urban Planning 90: 189-195. 

Ortega-Álvarez R and MacGregor-Fors I (2011) 

Spreading the Word: The Ecology of 

Urban Birds outside the United States, 

Canada, and Western Europe. The Auk 

128: 415-418. 

Otieno N E, Gichuki N, Farwig N and Kiboi S 

(2011) The role of farm structure on bird 

assemblages around a Kenyan tropical 

rainforest. African Journal of Ecology 49: 

410-417. 

Padoa-Schioppa E, Baietto M, Massa R and 

Bottoni L (2006) Bird communities as 

bioindicators: the focal species concept 

in agricultural landscapes. Ecological 

Indicators 6: 83-93. 

Pain D J, Gargi R, Cunningham A A, Jones A 

and Prakash V (2004) Mortality of globally 

threatened Sarus crane Grus antigon 

from monocrotophos poisoning in India. 

Science of the Total Environment 326: 55-

61. 

Palmu E, Ekroos J, Hanson H I, Smith H G and 

Hedlund K (2014) Landscape-scale crop 

diversity interacts with local management 

to determine ground beetle diversity. 

Basic and Applied Ecology 15: 241-249.  

Palomino D and Carrascal L (2007) Threshold 

distances to nearby cities and roads 

influence the bird community of a mosaic 

landscape Biological Conservation 140: 

100-109. 

Parish T, Lakhani K H and Sparks T H (1994) 

Between bird population modeling the 

relationship and other field margin 

variables and hedgerow I. Species 

richness of winter, summer and attributes. 

Birds breeding. Journal of Applied 

Ecology 31: 764-775. 

Parlange M (1998) The city as ecosystem. Bio-

Science 48: 581-585. 

Parsons H, Major R E and French K (2006) 

Species interactions and habitat 

associations of birds inhabiting urban 



 

48 
 

areas of Sydney, Australia. Austral 

Ecology 31: 217-227. 

Patra G and Chakrabarti S (2014) Avian 

Diversity in and around Digha, District East 

Midnapore (West Bengal, India). 

Advances in Bioscience and 

Biotechnology 5: 596- 602. 

Pautasso M (2007) Scale dependence of the 

correlation between human population 

presence and vertebrate and plant 

species richness. Ecology letters 10: 16-24. 

Pearce-Higgins J W, Eglington S M, Martay B 

and Chamberlain D E (2015) Drivers of 

climate change impacts on bird 

communities. Journal of Animal Ecology 

84: 943-954. 

Peh K S H, Sodhi N S, de Jong J, Şekercioğlu Ç H, 

Yap C A M and Lim S L-H (2006) 

Conservation value of degraded habitats 

for forest birds in southern Peninsular 

Malaysia. Diversity and Distributions 12: 

572-581. 

Pereira H M, Belnap J, Brummitt N, Collen B, 

Ding H, Gonzalez-Espinosa M, Gregory R 

D, Honrado J, Jongman, R H G, Julliard R, 

McRae L, Proença V, Rodrigues P, Opige 

M, Rodriguez J P, Schmeller D S, van 

Swaay C and Vieira C (2010) Global 

biodiversity monitoring. Frontiers in 

Ecology and the Environment 8: 458-460, 

https://doi.org/10.1890/10.WB.23 

 Perfecto I and Vandermeer J (2008) Biodiversity 

conservation in tropical agroecosystems- 

a new conservation paradigm. Annals of 

the New York Academy of Sciences 1134: 

173-200. 

Perfecto I, Armbrecht I, Philpott S M, Soto-Pinto L 

and Dietsch T M (2007) Shaded coffee 

and the stability of rainforest margins in 

northern Latin America. In: The stability of 

tropical rainforest margins, linking 

ecological, economic and social 

constraints of land use and conservation, 

eds. Tscharntke T, Leuschner C, Zeller M, 

Guhadja E and Bidin A. Springer, 

Environmental Science Series, New York, 

USA. Pp. 227-264. 

Perfecto I, Vandermeer J H, Bautista G L, Nunez 

G I, Greenberg R, Bichier P and Langridge 

S (2004) Greater predation in shaded 

coffee farms: the role of resident 

Neotropical birds. Ecology 85: 2677-2681. 

Petit L J and Petit D R (2003) Evaluating the 

importance of human-modified lands for 

Neotropical bird conservation. 

Conservation Biology 17: 687-694. 

Petraitis P S, Latham R E and Niesenbaum R A 

(1989) The maintenance of species 

diversity by disturbance. The Quarterly 

Review of Biology 64: 393-418. 

Phalan B T (2010) Land use, food production, 

and the future of tropical forest species in 

Ghana. University of Cambridge.  

Philpott S M and Bichier P (2012) Effects of 

shade tree removal on birds in coffee 

agroecosystems in Chiapas, Mexico. 

Agriculture, Ecosystems and Environment 

149: 171-180. 

Philpott S M, Arendt W J, Armbrecht I, Bichier P, 

Diestch T V, Gordon C, Greenberg R, 

Perfecto I, Reynoso-Santos R, Soto-Pinto L, 

Tejeda-Cruz C, Williams-Linera G, 

Valenzuela J and Zolotoff J M (2008) 

Biodiversity loss in Latin American coffee 

landscapes: review of the evidence on 

ants, birds, and trees. Conservation 

Biology 22: 1093-1105. 

Philpott S M, Soong O, Lowenstein J H, Pulido A 

L, Lopez D T, Flynn D F and DeClerck F 

(2009) Functional richness and ecosystem 

services: bird predation on arthropods in 

tropical agroecosystems. Ecological 

Application 19: 1858-1867. 

Pickett S T A, Cadenasso M L, Grove J M, Nilon 

C H, Pouyat R V, Zipperer W C and 

Costanza R (2001) Urban ecological 



 

49 
 

systems: linking terrestrial ecology, 

physical, and socioeconomic 

components of metropolitan areas. 

Annual Review of Ecology and 

Systematics 32: 333-365. 

Piha M, Tiainen J, Holopainen J and 

Vepsäläinen V (2007) Effects of land-use 

and landscape characteristics on avian 

diversity and abundance in a boreal 

agricultural landscape with organic and 

conventional farms. Biological 

Conservation 140: 50-61. 

Pimentel D, Stachow U, Takacs D A, Brubaker H 

W, Dumas A R, Meaney J J, O'Niel J A S, 

Onsi D E and Corxilius D B (1992) 

Conserving biological diversity, 

agricultural/forestry systems: most 

biological diversity exists in human-

managed ecosystems. Bioscience 42: 

354-362. 

Pimm S, Raven P, Peterson A, Şekercioğlu Ç H, 

and Ehrlich P R (2006) Human impacts on 

the rates of recent, present, and future 

bird extinctions. Proceedings of the 

National Academy of Sciences of the 

United States of America 103: 10941-

10946. 

Prasad S N, Ramachandra T V, Ahalya N, 

Sengupta T, Kumar A, Tiwari A K, Vijayan 

V S and Vijayan L (2002) Conservation of 

wetlands of India- a review. Tropical 

Ecology 43: 173186. 

Princé K and Zuckerberg B (2015) Climate 

change in our backyards: the reshuffling 

of North America’s winter bird 

communities. Global Change Biology 21: 

572-585. 

Rahbek C (1997) The relationship among area, 

elevation, and regional species richness 

in neotropical birds. American Naturalist 

149: 875-902, doi: 10.1086/286028 

Railsback S F and Johnson M D (2014) Effects of 

land use on bird populations and pest 

control services on coffee farms. 

Proceedings of National Academy of 

Science 111: 6109-6114. 

Rajashekara S and Venkatesha M G (2014a) 

Insectivorous bird communities of diverse 

agro-ecosystems in the Bengaluru region, 

India. Journal of Entomology and Zoology 

Studies 2: 142-155. 

 Rajashekara S and Venkatesha M G (2014b) 

Eco-spatial and Temporal Variation in 

Waterbirds Composition and their 

relationship with Habitat Characteristics 

of Urban Lakes of Bengaluru city, India. 

International Journal of Advanced 

Research 2: 60-80. 

Rajpar M N and Zakaria M (2011) Bird species 

abundance and their correlationship with 

microclimate and habitat variables at 

natural wetland reserve, Peninsular 

Malaysia. International Journal of 

Zoology, doi: 10.1155/2011/758573 

Raman T R S (2006) Effects of habitat structure 

and adjacent habitats on birds in tropical 

rainforest fragments and shaded 

plantations in the Western Ghats, India. 

Biodiversity Conservation 15: 1577-1607. 

 Rand T A, Tylianakis J M and Tscharntke T (2006) 

Spill over edge effects: the dispersal of 

agriculturally subsidized insect natural 

enemies into adjacent natural habitats. 

Ecology Letters 9: 603-614. 

Ranganathan J, Krishnaswamy J and Anand M 

O (2010) Landscape-level effects on 

avifauna within tropical agriculture in the 

Western Ghats: Insights for management 

and conservation. Biological 

Conservation 143: 2909-2917. 

Rao V (2011) Impact of Grevillea robusta 

composition on bird diversity in coffee 

plantations in Cauvery Watershed Area 

of Coorg district. Ph. D. Dissertation. 

French Institute of Pondicherry, 

Pondicherry, India. 



 

50 
 

Rapoport E H (1993) The process of plant 

colonization in small settlements and 

large cities. In: Human as component of 

ecosystems, eds. McDonnell M J and 

Pickett S T A. Springer, New York. Pp. 190-

207. 

Reale J A and Blair R B (2005) Nesting success 

and life-history attributes of bird 

communities along an urbanization 

gradient. Urban Habitats 3, 

http://www.urbanhabitats.org  

Reijnen R and Foppen R (1994) The effects of 

car traffic on breeding bird populations in 

woodland. I. evidence of reduced 

habitat quality for willow warblers 

(Phylloscopus trochilus) breeding close to 

a highway. Journal of Applied Ecology 

31: 85-94. 

Reis E, López-Iborra G M and Pinheiro R T (2012) 

Changes in bird species richness through 

different levels of urbanization: 

Implications for biodiversity conservation 

and garden design in Central Brazil. 

Landscape and Urban Planning 107: 31-

42. 

Reyes-Paecke S and Meza L (2012) Residential 

gardens of Santiago, Chile: extent, 

distribution and vegetation cover. Revista 

Chilena de Historia Natural 84: 581-592. 

Richardson J S, Zhang Y and Marczak L B (2010) 

Resource subsidies across the land-

freshwater interface and responses in 

recipient communities. River Research 

and Applications 26: 55-66.  

Ricketts T H, Daily G C, Ehrlich P R and Michener 

C D (2004) Economic value of tropical 

forest to coffee production. Proceedings 

of the National Academy of Sciences 

(USA) 18: 12579-12582. 

Ripley S D (1978) Changes in the bird fauna of a 

forest area: Similipal Hills, Mayurbhanj 

district and Dhanakannal district, Orissa. 

Journal of Bombay Natural History Society 

75: 570-574. 

Rishi L B (1994) Bird community of eucalyptus 

plantation. M. Sc. thesis, Punjab 

Agricultural University, Ludhiana, India. 

Unpubl. 

Rodrigues J L M, Pellizari V H, Mueller R, Baek K, 

Jesus E d C, Paula F S, Mirza 

B, Hamaoui Jr. G S, Tsai S M, Feigl B, Tiedje 

J M, Bohannan B J M and Nüsslein K 

(2013) Conversion of the Amazon 

rainforest to agriculture results in biotic 

homogenization of soil bacterial 

communities. Proceedings of the National 

Academy of Sciences 110: 988-993, 

https://doi.org/10.1073/pnas.1220608110 

Rolando A, Maffei G, Pulcher C and Giuso A 

(1997) Avian community structure along 

an urbanization gradient. Italian Journal 

of Zoology 64: 341-349, doi: 

10.1080/11250009709356221 

Rotenberry J T, Fitzner R E and Rickard W H 

(1979) Seasonal variation in avian 

community structure: differences in 

mechanisms regulating diversity. Auk 96: 

499-505. 

Roy U S, Banerjee P and Mukhopadhyay S K 

(2012) Study on avifaunal diversity from 

three different regions of North Bengal, 

India. Asian Journal of Conservation 

Biology 1:120-129. 

Roy U S, Pal A, Banerjee P and Mukhopadhyay 

S K (2011) Comparison of avifaunal 

diversity in and around Neora Valley 

National Park, West Bengal, India. Journal 

of Threatened Taxa 3: 2136-2142. 

Ruggiero A, Céréghino R, Figuerola J, Marty P 

and Angélibert S (2008) Farm ponds 

make a contribution to the biodiversity of 

aquatic insects in a French agricultural 

landscape. Comptes Rendus Biologies 

331: 298-308.  



 

51 
 

Ruiz-Guerra B, Renton K and Dirzo R (2012) 

Consequences of fragmentation of 

tropical moist forest for birds and their role 

in predation of herbivorous insects. 

Biotropica 44: 228-236. 

Sanderson F J, Kloch A, Sachanowicz K and 

Donald P F (2009) Predicting the effects of 

agricultural change on farmland bird 

populations in Poland. Agriculture 

Ecosystems and Environment 129: 37-42. 

Sanderson F J, Kucharz M, Jobda M and Donald 

P F (2013) Impacts of agricultural 

intensification and abandonment on 

farmland birds in Poland following EU 

accession. Agriculture, Ecosystems and 

Environment 168: 16-24. 

Sandström U G, Angelstam P and Mikusiński G 

(2006) Ecological diversity of birds in 

relation to the structure of urban green 

space. Landscape and Urban Planning 

77: 39-53. 

Santoul F, Gaujard A, Angélibert S, Mastrorillo S 

and Céréghino R (2009) Gravel pits 

support water-bird diversity in an urban 

landscape. Hydrobiologia 634: 107-114. 

Sauerbrei R, Ekschmitt K, Wolters V and 

Gottschalk T K (2014) Increased energy 

maize production reduces farmland bird 

diversity. Global Change Biology 

Bioenergy 6: 265-274. 

Savard J-P L (1978) Birds in metropolitan 

Toronto: distribution, relationships with 

habitat features, and nesting sites. Ph. D. 

Dissertation. University of Toronto, Ontario. 

Sayer C D, Andrews K, Shilland E, Edmonds N, 

Edmonds-Brown R, Patmore I R, Emson D 

and Axmacher J C (2012) The role of 

pond management for biodiversity 

conservation in an agricultural 

landscape. Aquatic Conservation: 

Marine and Freshwater Ecosystem 22: 

626-638.  

 Sayer C D, Copp G H, Emson D, Godard M J, 

Zieba G and Wesley K J (2011) Towards 

the conservation of crucian carp 

Carassius carassius: understanding the 

extent and causes of decline within part 

of its native English range. Journal of Fish 

Biology 79: 1608-1624.  

Sayer C D, Shilland E, Greaves H, Dawson B, 

Patmore I R, Emson D, Alderton E, 

Robinson P, Andrews K, Axmacher J A 

and Wiik E (2013) Managing British ponds- 

conservation lessons from a Norfolk farm. 

British Wildlife 25: 21-28. 

Schaub M, Martinez N, Tagmann-Ioset A, 

Weisshaupt N, Maurer M L, Reichlin T S, 

Abadi F, Zbinden N, Jenni L and Arlettaz R 

(2010) Patches of bare ground as a staple 

commodity for declining ground-foraging 

insectivorous farmland birds. PLoS ONE 5: 

e13115, 

https://doi.org/10.1371/journal.pone.0013

115 

Scheifler R, Coeurdassier M, Morilhat C, Bernard 

N, Faivre B, Flicoteaux P, Giraudoux P, 

Noël M, Piotte P, Rieffel D, de Vaufleury A 

and Badot P-M (2006) Lead 

concentrations in feathers and blood of 

common blackbirds (Turdus merula) and 

in earthworms inhabiting unpolluted and 

moderately polluted urban areas. 

Science of the Total Environment 371: 

197-205. 

Schindler S, von Wehrden H, Poirazidis K, Wrbka 

T and Kati V (2013) Multiscale 

performance of landscape metrics as 

indicators of species richness of plants, 

insects and vertebrates. Ecological 

Indicators 31: 41-48. 

Schroth G (2004) Agroforestry and Biodiversity 

Conservation in Tropical Landscapes. 

Island Press, Washington, DC. 

Schroth G, da Fonseca A B, Harvey C A, 

Gascon C, Vasconcelos H L and Izac A N 



 

52 
 

(2004) Conclusion: agroforestry and 

biodiversity conservation in tropical 

landscapes. In: Agroforestry and 

biodiversity conservation in tropical 

landscapes, eds. Schroth G, da Fonseca 

A B, Harvey C A, Gascon C, Vasconcelos 

H L and Izac A N. Island Press, 

Washington, D.C., USA. Pp. 487-501.  

Schummer M L, Palframan J, McNaughton E, 

Barney T and Petrie S A (2012) 

Comparisons of bird, aquatic macro-

invertebrate and plant communities 

among dredged ponds and natural 

wetland habitats at Long Point Lake Eerie, 

Ontario. Wetlands 32: 945-953.  

Scozzafava S and De Sanctis A (2006) Exploring 

the effects of land abandonment on 

habitat structures and on habitat 

suitability for three passerine species in a 

highland area of Central Italy. Landscape 

and Urban Planning 75: 23-33. 

Sebastián-González E, Sánchez-Zapata J A and 

Botella F (2010) Agricultural ponds as 

alternative habitat for water birds: spatial 

and temporal patterns of abundance 

and management strategies. European 

Journal of Wildlife Research 56: 11-20. 

Şekercioğlu Ç H (2002) Effects of forestry 

practices on vegetation structure and 

bird community of Kibale National Park, 

Uganda. Biological Conservation 107: 

229-240. 

Şekercioğlu Ç H (2006) Increasing awareness of 

avian ecological function. Trends in 

Ecology and Evolution 21: 464-471. 

Şekercioğlu Ç H (2012) Bird functional diversity 

and ecosystem services in tropical forests, 

agroforests and agricultural areas. 

Journal of Ornithology 153 (Suppl 1): S153-

S161. 

Şekercioğlu Ç H, Daily G C and Ehlrich P R 

(2004) Ecosystem consequences of bird 

declines. Proceedings of the National 

Academy of Sciences, USA 101: 18042-

18047. 

Şekercioğlu Ç H, Loarie S C, Oviedo-Brenes F, 

Daily G C and Ehrlich P R (2007) 

Persistence of forest birds in the tropical 

countryside. Conservation Biology 21: 

482-494. 

Şekercioğlu Ç H, Primack R B and Wormworth J 

(2012) The effects of climate change on 

tropical birds. Biological Conservation 

148: 1-18. 

Sengupta S, Mondal M and Basu P (2014) Bird 

species assemblages across a rural urban 

gradient around Kolkata. Urban 

Ecosystem 17: 585-596. 

Senyk M and Hornyak M (2003) Contemporary 

changes in the ornithofauna of Lviv city. 

Berkut 12: 9-13. (In Ukrainian). 

Shanahan D F, Miller C, Possingham H P and 

Fuller R A (2011) The influence of patch 

area and connectivity on avian 

communities in urban revegetation. 

Biological Conservation 144: 722-729. 

Shochat E, Lerman S B, Katti M and Lewis D B 

(2004) Linking optimal foraging behavior 

to bird community structure in an urban-

desert landscape: field experiments with 

artificial food patches. The American 

Naturalist 164: 232-243. 

Siebert S F (2002) From shade-to sun-grown 

perennial crops in Sulawesi, Indonesia: 

Implications for biodiversity conservation 

and soil fertility. Biodiversity and 

Conservation 11: 1889-1902. 

Sierro A, Arlettaz R, Naef-Daenzer B, Strebel S 

and Zbinden N (1994) Habitat use and 

foraging ecology of the nightjar in the 

Swiss alps: towards a conservation 

scheme. Biological Conservation 98: 325-

331. 

Singh R, Dev K, Kour D N and Sahi D N (2014) 

Bird communities structure along with 

species diversity, relative abundance and 



 

53 
 

habitat use of Tehsil Udhampur, Jammu 

and Kashmir, India. International Journal 

of Pure and Applied Zoology 2: 26-40. 

Singh R, Kour D N, Ahmed F and Sahi D N 

(2013a) Species diversity, relative 

abundance and habitat use of the bird 

communities of Tehsil Chenani, District 

Udhampur, Jammu and Kashmir, India. 

Indian Journal of Life Sciences 2: 81-90. 

Singh R, Kour D N, Ahmed F and Sahi D N 

(2013b) The causes of decline of house 

sparrow (Passer domesticus, Linnaeus 

1758) in urban and suburban areas of 

Jammu region, J & K. Munis Journal of 

Entomology and Zoology 8: 803-811. 

Singh V and Banyal H S (2013) Avian fauna of 

Khajjar Lake, district Chamba, Himachal 

Pradesh, India. Proceedings of Zoological 

Society 66: 130-136. 

Sinu P A (2011) Avian pest control in tea 

plantations of sub-Himalayan plains of 

Northeast India: mixed-species foraging 

flock matters. Biological Control 58: 362-

366. 

Siriwardena G M, Baillie S R, Buckland S T, 

Fewster R M, Marchant J H and Wilson J D 

(1998) Trends in the abundance of 

farmland birds: a quantitative 

comparison of smoothed common birds 

census indices. Journal of Applied 

Ecology 35: 24-43. 

Siriwardena G M, Cooke I R and Sutherland W J 

(2012) Landscape, cropping and field 

boundary influences on bird abundance. 

Ecography 35: 162-173. 

Skórka P, Martyka R and Wójcik J D (2006) 

Species richness of breeding birds at a 

landscape scale: which habitat type is 

the most important? Acta Ornithologica 

41: 49-54. 

Smith C, Barton D, Johnson M D, Wendt C, 

Milligan M C, Njoroge P and Gichuki P 

(2015) Bird communities in sun and shade 

coffee farms in Kenya. Global Ecology 

and Conservation 4: 479-490. 

Smith H G, Danhardt J, Lindstrom A and Rundlof 

M (2010) Consequences of organic 

farming and landscape heterogeneity for 

species richness and abundance of 

farmland birds. Oecologia 162: 1071-1079.  

Smith R M, Gaston K J, Warren P H and 

Thompson K (2005) Urban domestic 

gardens (V): relationships between land 

cover composition, housing and 

landscape. Landscape Ecology 20: 235-

253. 

Söderström B, Kiema S and Reid R (2003) 

Intensified agricultural land-use and bird 

conservation in Burkina Faso. Agriculture, 

Ecosystems and Environment 99: 113-124. 

Sodhi N S, Koh L P, Prawiradilaga D M, Tinulele I, 

Putra D D and Tan T H T (2005) Land use 

and conservation value for forest birds in 

Central Sulawesi (Indonesia). Biological 

Conservation 122: 547-558. 

Sodhi N S, Liow L H and Bazzaz F A (2004) Avian 

extinctions from tropical and subtropical 

forests. Annual Review of Ecology 

Evolution and Systematics 35: 323-345. 

Soh M C K, Sodhi N S and Lim S L H (2006) High 

sensitivity of montane bird communities to 

habitat disturbance in Peninsular 

Malaysia. Biological Conservation 129: 

149-166. 

Sreekar R, Mohan A, Das S, Agarwal P and 

Vivek R (2013) Natural windbreaks sustain 

bird diversity in a tea-dominated 

landscape. PLoS ONE 8: e70379, doi: 

10.1371/journal.pone.0070379 

Stagoll K, Manning A D, Knight E, Fischer J and 

Lindenmayer D B (2010) Using bird-habitat 

relationships to inform urban planning. 

Landscape and Urban Planning 98: 13-25. 

Štefanova M and Šalek M (2013) Integrated 

farming methods and their impact on 

herb and bird communities of agricultural 



 

54 
 

land- a review. Journal of Central 

European Agriculture 14: 1158-1170. 

Stenroth K, Polvi L E, Fältström E and Jonsson M 

(2015) Land-use effects on terrestrial 

consumers through changed size 

structure of aquatic insects. Freshwater 

Biology 60: 136-149. 

Stewart R E (2001) Technical Aspects of 

Wetlands - Wetlands as Bird Habitat. 

National Water Summary on Wetland 

Resources. United States Geological 

Survey. 86p. 

Strohbach M W, Lerman S B and Warren P S 

(2013) Are small greening areas 

enhancing bird diversity? Insights from 

community-driven greening projects in 

Boston. Landscape and Urban Planning 

114: 69-79. 

Subasinghe K and Sumanapala A P (2014) 

Biological and functional diversity of bird 

communities in natural and human 

modified habitats in Northern Flank of 

Knuckles Mountain Forest Range, Sri 

Lanka. Biodiversitas 15: 200-205. 

Sullivan T P and Sullivan D S (2009) Are linear 

habitats in agrarian landscapes source 

areas of beneficial or pest rodents? 

Agriculture, Ecosystems and Environment 

129: 52-56, 

http://dx.doi.org/10.1016/j.agee.2008.07.

002 

Summers-Smith J D (2003) The decline of the 

House Sparrow: a review. British Birds 96: 

439-446. 

Sutcliffe L M E, Batáry P, Kormann U, Báldi A, 

Dicks L V, Herzon I, Kleijn D, Tryjanowski P, 

Apostolova I, Arlettaz R, Aunins A, Aviron 

S, Baležentienė L, Fischer C, Halada L, 

Hartel T, Helm A, Hristov I, Jelaska S D, 

Kaligarič M, Kamp J, Klimek S, Koorberg P, 

Kostiuková J, Kovács-Hostyánszki A, 

Kuemmerle T, Leuschner C, Lindborg R, 

Loos J, Maccherini S, Marja R, Máthé O, 

Paulini I, Proença V, Rey-Benayas J, Sans F 

X, Seifert C, Stalenga J, Timaeus J, Török P, 

van Swaay C, Viik E and Tscharntke T 

(2015) Harnessing the biodiversity value of 

central and eastern European farmland. 

Diversity and Distributions 21: 722-730.  

Taft O W and Haig S M (2006) Landscape 

context mediates influence of local food 

abundance on wetland use by wintering 

shorebirds in an agricultural valley. 

Biological Conservation 128: 298-307. 

Tatibouet F (1981) Approche écologique d’un 

établissement humain, exemple de la 

commune urbaine de Lyon. Ph. D. 

Dissertation. University of Claude Bernard, 

Lyon, France. 

Taylor K, Marchant J and Morgan R (1987) The 

breeding communities of woodlands in a 

new city. Acta Oecologica 8: 293-299. 

Teuscher M, Vorlaufer M, Wollni M, Brose U, 

Mulyani Y and Clough Y (2015) Trade-offs 

between bird diversity and abundance, 

yields and revenue in smallholder oil palm 

plantations in Sumatra, Indonesia. 

Biological Conservation 186: 306-318. 

Thakur M L, Mattu V K, Lal H, Sharma V N, Raj H 

and Thakur V (2010) Avifauna of Arki Hills, 

Solan (Himachal Pradesh), India. Indian 

Birds 5: 162-166. 

Thomaz S M and da Cunha E R (2010) The role 

of macrophytes in habitat structuring in 

aquatic ecosystems: methods of 

measurement, causes and 

consequences on animal assemblages’ 

composition and biodiversity. Acta 

Limnologica Brasiliensis 22: 218-236. 

Toor H S, Kaur H and Dhindsa M S (1986) 

Community structures and feeding 

ecology of birds at a grain store in 

Punjab, India. Tropical Science 26: 233-

247. 

Tryjanowski P, Sparks T H, Kuźniak S, Czechowski 

P and Jerzak L (2013) Bird migration 



 

55 
 

advances more strongly in urban 

environments. PLoS ONE 8: doi: 

https://doi.org/10.1371/journal.pone.0063

482 

Tscharntke T, Klein A M, Kruess A, Steffan-

Dewenter I and Thies C (2005) Landscape 

perspectives on agricultural intensification 

and biodiversity–ecosystem service 

management. Ecology Letters 8: 857-874. 

Tscharntke T, Milder J C, Schroth G, Clough Y, 

Declerck F, Waldron A, Rice R and 

Ghazoul J (2015) Conserving biodiversity 

through certification of tropical 

agroforestry crops at local and 

landscape scales. Conservation Letters 8: 

14-23, doi: 10.1111/conl.12110 

Tscharntke T, Şekercioğlu Ç H, Dietsch T V, Sodhi 

N S, Hoehn P and Tylianakis J M (2008) 

Landscape constraints on functional 

diversity of birds and insects in tropical 

agroecosystems. Ecology 89: 944-951. 

Tscharntke T, Steffan-Dewenter I, Kruess A and 

Thies C (2002) Contribution of small 

habitat fragments to conservation of 

insect communities of grassland-cropland 

landscapes. Ecological Applications 12: 

354-363. 

Tscharntke T, Tylianakis J M, Rand T A, Didham R 

K, Fahrig L, Batáry P, Bengtsson J, Clough 

Y, Crist T O, Dormann C F, Ewers R M, 

Fründ J, Holt R D, Holzschuh A, Klein A M, 

Kleijn D, Kremen C, Landis D A, Laurance 

W, Lindenmayer D, Scherber C, Sodhi N, 

Steffan‐Dewenter I, Thies C, van der 

Putten W H and Westphal C  (2012) 

Landscape moderation of biodiversity 

patterns and processes- eight 

hypotheses. Biological Review 87: 661-

685, https://doi.org/10.1111/j.1469-

185X.2011.00216.x 

Tubelis D P and Cavalcanti R B (2001) 

Community similarity and abundance of 

bird species in open habitats of a central 

Brazilian Cerrado. Ornitologia Neotropical 

12: 57-73. 

Tuck S L, Winqvist C, Mota F, Ahnström J, Turnbull 

L A and Bengtsson J (2014) Land-use 

intensity and the effects of organic 

farming on biodiversity: a hierarchical 

meta-analysis. Journal of Applied Ecology 

51: 746-755, doi: 10.1111/1365-2664.12219 

Tylianakis J M, Klein A M and Tscharntke T (2005) 

Spatiotemporal variation in the effects of 

a tropical habitat gradient on 

Hymenoptera diversity. Ecology 86: 3296-

3302. 

Unni K S (2002) Wetlands of India. In: 

Proceedings of the National seminar on 

ecology and conservation of wetlands. 

Limnological Association of Kerala. Pp. 1-

5. 

Urfi A J., Sen M and Megnathan T (2005) 

Counting birds in India: methodologies 

and trend. Current Science 89: 1997-2003. 

Uuemaa E, Mander Ü and Marja R (2013) Trends 

in the use of landscape spatial metrics as 

landscape indicators: a review. 

Ecological Indicators 28: 100-106. 

Vale T R and Vale G R (1976) Suburban bird 

populations in west-central California. 

Journal of Biogeography 2: 157-165. 

Van Bael S A, Philpott S M, Greenberg R, Bichier 

P, Barber N, Mooney K A and Gruner D S 

(2008) Birds as predators in tropical 

agroforestry systems. Ecology 89: 928-934. 

van Heezik Y and Adams A (2014) Vulnerability 

of native and exotic urban birds to 

housing densification and changing 

gardening and landscaping trends. 

Urban Ecosystem 1-13, doi: 

10.1007/s11252-014-0379-7 

van Heezik Y, Smyth A and Mathieu R (2008) 

Diversity of native and exotic birds across 

an urban gradient in a New Zealand city. 

Landscape and Urban Planning 87: 223-

232. 



 

56 
 

Van Strien A J (1997) Biodiversity declining in the 

Netherlands: an indicator to describe the 

changes in the number of wild species. 

Netherlands Official Statistics, Winter. Pp. 

45-49. 

Vandermeer H and Carvajal R (2001) 

Metapopulation dynamics and matrix 

quality. American Naturalist 158: 211-220. 

Vandermeer J, Van Noordwijk M, Anderson J, 

Ong C and Perfecto I (1998) Global 

change and multi-species 

agroecosystems: concepts and issues 

Agriculture, Ecosystems & Environment 67: 

1-22. 

Vázquez-García J A and Givnish T (1998) 

Altitudinal gradients in tropical forest 

composition, structure, and diversity in the 

Sierra de Manantlán. Journal of Ecology 

86: 999-1020, 

doi: https://doi.org/10.1046/j.1365-

2745.1998.00325.x 

Vepsäläinen V (2007) Farmland birds and 

habitat heterogeneity in intensively 

cultivated boreal agricultural landscapes. 

Academic Dissertation. University of 

Helsinki, Finland. Publ. 

Vepsäläinen V, Pakkala T and Tiainen J (2005a) 

Population increase and aspects of 

colonization of the Tree Sparrow Passer 

montanus and its relationships with the 

House Sparrow Passer domesticus in the 

agricultural landscapes of Southern 

Finland. Ornis Fennica 82: 117-128. 

Vepsäläinen V, Pakkala T, Piha M and Tiainen J 

(2005b) Population crash of the ortolan 

bunting Emberiza hortulana in agricultural 

landscapes of southern Finland. Annales 

Zoologici Fennici 42: 91-107. 

Vepsäläinen V, Pakkala T, Piha M, Tiainen J 

(2007) The importance of breeding 

groups for territory occupancy in a 

declining population of a farmland 

passerine bird. Annales Zoologici Fennici 

44: 8-19. 

Verhulst J, Báldi A and Kleijn D (2004) 

Relationship between land-use intensity 

and species richness and abundance of 

birds in Hungary. Agriculture Ecosystem 

and Environment 104: 465-473. 

Vignoli L, Scirè S and Bologna M A (2013) Rural-

urban gradient and land use in a 

millenary metropolis: how urbanization 

affects avian functional groups and the 

role of old villas in bird assemblage 

patterning. Web Ecology 13: 49-67. 

Vijayan L, Prasad S N, Sridharan N and Guptha 

M B (2006) Status of wetlands and 

wetland birds in selected districts of Tamil 

Nadu. Salim Ali Centre for Ornithology & 

Natural History, Coimbatore; 

http://www.sacon.in/wp-

content/uploads/2015/06/FT-2006-PR135s-

STATUS-OF-WL-TN.pdf 

Villaseñor N R, Driscoll D A, Escobar M A, 

Gibbons P and Lindenmayer D B (2014) 

Urbanization impacts on mammals across 

urban-forest edges and a predictive 

model of edge effects. PloS ONE 9: 

e97036. 

Vinton J G (2008) Avian species abundance 

and richness in a variably urbanised 

landscape in Wellington City, New 

Zealand. M. Sc. Thesis. Victoria University, 

Wellington. 

Weins J A (1989) Ecology of Bird Communities. 

Cambridge University Press, Cambridge. 

Weller M W (1999) Mitsch Wetland Birds Habitat 

Resources and Conservation Implications. 

Press syndicate of the University of 

Cambridge, United Kingdom. 137p. 

Western D and Grimsdell J J R (1979) Measuring 

the distribution of animals in relation to 

the environment. Handbook No. 2. 

African Wildlife Leadership Foundation, 

Nairobi. 



 

57 
 

Whelan C J, Wenny D G and Marquis R J (2008) 

Ecosystem services provided by birds. 

Annals of the New York Academy of 

Sciences 1134: 25-60. 

White J G, Antos M J, Fitzsimons J A and Palmer 

G C (2005) Non-uniform bird assemblages 

in urban environments: the influence of 

streetscape vegetation. Landscape and 

Urban Planning 71: 123-135. 

Whittingham M J (2011) The future of agri-

environment schemes: biodiversity gains 

and ecosystem service delivery? Journal 

of Applied Ecology 48: 509-513. 

Whittingham M J, Bradbury R B, Wilson J D, 

Morris A J, Perkins A J and Siriwardena G 

M (2001) Foraging patterns, nestling 

survival and territory distribution on 

lowland farmland. Bird Study 48: 257-270. 

Whittingham M J, Krebs J R, Swetnam R D, 

Thewlis R M, Wilson J D and Freckleton R P 

(2009) Habitat associations of British 

breeding farmland birds. Bird Study 56: 43-

52. 

Wiens J A (1989) The Ecology of Bird 

Communities. Process and Variation - Vol. 

2. Cambridge University Press. 316p. 

Williams P, Biggs J and Nicolet P (2010) New 

clean-water ponds- a way to protect 

freshwater biodiversity. British Wildlife 22: 

77-85.  

Williams P, Whitfield M, Biggs J, Bray S, Fox G, 

Nicolet P and Sear D (2004) Comparative 

biodiversity of rivers streams, ditches and 

ponds in an agricultural landscape in 

Southern England. Biological 

Conservation 115: 329-341. 

Wilson J D, Morris A J, Arroyo B E, Clark S C and 

Bradbury R B (1999) A review of the 

abundance and diversity of invertebrate 

and plant foods of granivorous birds in 

northern Europe in relation to agricultural 

change. Agriculture, Ecosystems and 

Environment 75: 13-30. 

Wood P J, Greenwood M T and Agnew M D 

(2003) Pond biodiversity and habitat loss 

in the UK. Area 35: 206-216. 

Wormworth J and Şekercioğlu Ç H (2011) 

Winged Sentinels: Birds and Climate 

Change. Cambridge University Press, 

Cambridge. 

Wretenberg J, Part T and Berg (2010) Changes 

in local species richness of farmland birds 

in relation to land use changes and 

landscape structure. Biological 

Conservation 143: 375-381. 

Wuczyński A, Kujawa K, Dajdok Z and Grzesiak 

W (2011) Species richness and 

composition of bird communities in 

various field margins of Poland. 

Agriculture Ecosystems and Environment 

141: 202-209. 

Wunderle Jr J M and Latta S C (1996) Avian 

abundance in sun and shade coffee 

plantations and remnant pine forest in 

the Cordillera Central, Dominican 

Republic. Ornitología Neotropical 7: 19-

34. 

Young K M, Daniels C B and Johnston G (2007) 

Species of street tree is important for 

southern hemisphere bird trophic guilds. 

Austral Ecology 32: 541-550. 

Zhijun W and Young S S (2003) Differences in 

bird diversity between two swidden 

agricultural sites in mountainous terrain, 

Xishuangbanna, Yunnan, China. 

Biological Conservation 110: 231-243. 

 


