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Abstract 

Feather allies, or Birds, have long coexisted with agricultural ecosystems, playing both direct and 

indirect roles in enhancing farm productivity, biodiversity, and ecological balance. From pest control 

and pollination to integrated farming and economic diversification, avians contribute significantly to 

sustainable agriculture. This ecosystem service supports integrated pest management (IPM) practices 

and reduces environmental pollution by chemicals. Additionally, many species of birds help to 

pollinate crops and disperse seeds and, in many cases help to promote biodiversity that can improve 

crop yields. Diverse avifauna also indicates healthy agro-ecosystems that includes well-managed 

habitats that provide food and shelter for wildlife. 

An extension of sustainable agriculture and avifauna conservation, through habitat conservation and 

agroforestry helps to facilitate the biodiversity of avifauna. For example, rice paddies and orchards, 

offer mixed cropping systems which provide habitats and food resources for both granivorous, 

frugivorous and insectivorous birds. These birds contribute to soil health and nutrient cycling, which 

assists in enhancing sustainable farming systems. Conversely, avifauna face habitat loss and population 

decline due to land conversion, pesticide exposure, agricultural intensification, loss of organic matter 

and habitat fragmentation. Each of the issues can interrupt processes initiated by birds and the same 

effect can be seen with the removal of healthy bird populations. To mitigate these issues, agronomists 

can also use a few bird-friendly farming practices to mitigate these threats as well as foster a resilient 

agricultural ecosystem by incorporating hedgerows for pest management, cover crops and reducing the 

use of pesticide, herbicides, and fertilizers. 
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Introduction 

The economic ornithology is the study of the economic impact of birds, focusing on their 

value to humans, particularly in agriculture and ecosystems. It examines how birds contribute 

to pest control, pollination, seed dispersal, and nutrient cycling, and also explores their 

negative impacts like crop damage. Agricultural ornithology is the study of birds in relation 

to agriculture, focusing on their impact, both positive and negative, on farming practices and 

ecosystems. It involves understanding how birds interact with crops, pests, and other 

agricultural components, and utilizing this knowledge for both conservation and pest 

management. Birds play an important role in balance of ecosystem. Agricultural birds 

include granivorous, frugivorous, nectarivorous, carnivorous, and omnivorous species (Priya 

et al., 2022) [17].  

Avifauna suppress the insect pests, so it used as a biological control agent. They are the key 

component of an agro ecosystem because they function as a potential pollinator, scavengers, 

nutrient depositors, prey, predators so it is known as Bio indicators (Parmesh Kumar and 

Sharmila, 2019) [15]. In addition, birds likewise improve soil quality indirectly through the 

modification of insect populations and the deposition of organic matter (through droppings). 

Bird species diversity and abundance are sometimes used as bioindicators of ecological 

quality in agricultural contexts (Benton et al., 2003) [2].  

Feathered allies or bird populations help in promotion of sustainable agriculture with 

ecosystem services like pest control, pollination, and nutrient cycling. Birds feed upon a 

myriad of insect species and rodents seen as pests by farmers destroying crops and thus act as 

biological pest controllers, thereby reducing the use of chemical pesticides for a healthier  
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 environment. Many birds dismantle seeds and spotlight soil 

fertility, thus helping in seed dispersal and aiding in an 

increase in soil nutrient levels or crop yields. The presence 

of many avifaunal species usually depicts a balanced and 

resilient agroecosystem. Conservation of agroecosystem and 

agroforestry may further increase results, thus making bird-

friendly agriculture a great potential strategy for agricultural 

sustainability (Wenny et al., 2011) [24]. 

 

Functions of Avians 

1. Pest control: Many birds are insectivorous they eat 

harmful insect and pest that affect crops growth and 

declines the yield. They help to decrease insect 

population by feeding on them, minimize the need of 

chemical pesticides (Kanchan Parajuli, 2024) [10]. Nicole 

Miller, (2024) [13] found that Barn swallows consume up 

to 60 insect per hour and reduce use of pesticide. 

2. Seed dispersal & pollination: Birds help in forest 

regeneration by seed dispersal. Frugivorous bird plays a 

significant role in spreading seed over large distance 

(Harvey, 2006) [9]. Certain bird such as hummingbird 

and sunbird is an important pollinator. Their foraging 

behavior enhances plant reproduction and genetic 

diversity (Mrunal et.al., 2025) [12]. 

 

 
 

Fig 1: Pictorial representation of Role of birds in agroecosystem 

 

3. Weed regulation: Birds such as Quail, Patridge, and 

certain species of sparrows control weed population by 

consuming weed and seeds. This is particularly 

beneficial for agriculture field where weed management 

is crucial. Duck and Geese help to control the weed and 

pest in rice field as documented by Kanchan Parajuli 

(2024) [10]. 

4. Soil fertility and Nutrient cycling: Birds dropping are 

rich in nitrogen and phosphorus, which help to increase 

soil fertility. Studies shows that avian-mediated nutrient 

cycling support microbial activity and helps to reduce 

the use of synthetic fertilizer by crops, and offers more 

sustainable solutions (Yeole, 2024) [27].  

 

Birds as Bioindicators of agro ecosystem health 

Ecosystem health can be analyzed by the birds due to their 

sensitivity to environment change and various habitat. The 

overall ecosystem health can be analyzed with the presence 

and behaviour birds in agro ecosystem. Variation in birds’ 

population indicate the change in environment and alters the 

farmers to take possible measures. They help in 

decomposition by scavenging and eating carrion. Bird 

dropping or guano serve as natural fertilizer that enhance 

soil fertility and promote plant growth (Kanchan Parajuli, 

2024) [10].  

Birds’ diversity is an important ecological tool. They 

respond to many changes in environment so they are used as 

Bio-indicators. In wetland condition waterfowl is used as 

bio-indicator for both local and regional scales. Birds are 

sentinel species because they are observable, sensitive 

toxicants, and live in variety of trophic positions (Mangan, 

2024) [18]. In many developing nation birds are used as a bio 

indicator in various cases of environmental pollution such as 

pollution caused by mining activities, raptor pollution 

decline caused by DDT, and radioactive events such as the 

Chernobyl disaster. The bird population is a sensitive 

indicator of pollution in both terrestrial and aquatic 

ecosystem (Mathialagan Mariyappan, 2023) [11]. 

 

Benefits of birds in sustained Crop Production  

Bird’s excreta is the best substitute for chemical fertilizer 

that avoid adverse effect on environment. The bird 

droppings are rich in nitrogen, which act as a natural 

fertilizer. Excrete act as a green manure for agricultural soil. 

Chicken manure is used as organic fertilizer, for soil with 

low nitrogen content. Fresh chicken manure contains 0.8% 

potassium, 0.4% - 0.5% phosphorus and 0.9% - 1.5% 

nitrogen (Panditrao Dattatraya, 2019) [14]. 

Birds helps in nutrient cycling by dispersing seed and 

organic matter, which improve soil fertility and promote 

microbial activity (Bohnet et al., 2017) [4]. The dropping 

enriches the soil with nitrogen, phosphorus, and act as a 

natural fertilizer. By preying on soil-dwelling pests and 

insects, birds help maintain a balanced soil ecosystem that 

supports healthy root growth and nutrient uptake (Whelan et 

al., 2008) [25].  

Avifauna play an important role in promoting sustainable 

crop production and increase resilience of agro ecosystem. 

They also act as a natural pest controller by preying on 

insect and rodents that damage crops, and thereby reduce the 

need of chemical pesticides (Peisley, 2016) [16]. Their 

dropping also increases the soil fertility by nutrient cycling. 

The birds also act as bioindicator, helping farmers to 

monitor ecosystem health and respond to the environmental 
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 changes. The avian diversity can be increased through 

habitat preservation and reducing the use of pesticides 

(Whelan, et al., 2008) [25]. Avifauna support the food web 

and ecological interactions, also maintain soil health and 

crop productivity (Şekercioğlu, 2006) [20]. 

 

Threats to Avifauna 

Avian species plays an important role in ecosystem. The

major threats for their population decline are due to different 

reasons but agriculture pesticides alone affect 87% of 

globally threatened bird species. Fluctuation in the 

population of avian species provide warning of 

environmental problems and healthy avian population are 

indicators of ecological integrity. The decline in avian 

population shows a collapsing ecosystem (Ashish Kumar et 

al., 2019) [1]. 

 

 
 

Fig 2: Flowchart depicting Threats of Avifauna 

 

One of the major effects of climate change is habitat loss. 

Birds are sensitive to climate change. Climate change 

affects migratory birds in different ways. Increased storm 

frequency, high drought frequency, sea level rise has a 

dramatic impact on migratory birds. Global warming also 

affects the routes of many migratory birds and their 

migration rhythm. Some of the birds adaptable to this 

sudden climate change while some are not adaptable.  

The climate change shows many variations in birds’ habitat; 

the risk of contracting disease also increases. Moreover, the 

increase in temperature caused by climate change allows the 

disease to move to higher altitude region and infect birds in 

that region. Climate change also has negative impact on egg 

laying of birds. Climate change led to mismatch between the 

timing of breeding and availability of staple foods for birds. 

Global climate change has led to the occurrence of 

phenological mismatches, resulting in changes in population 

size, leading to population declines or even extinction, and 

studies have found that climate change has been a major 

factor in population changes of birds. Habitat loss is the 

major problem which lead to decline in bird population and 

disruption in ecological function. The expansion of 

agricultural land, urban development, deforestation, and 

infrastructure projects result in the destruction, 

fragmentation, and degradation of natural habitats (Bird Life 

International, 2018) [3]. Habitat loss is mainly due to 

agricultural expansion, urbanization, and deforestation. 

These lead to many species population decline or local 

extinction. This led to reduce the ecosystem support provide 

by the birds (Şekercioğlu et al., 2006) [20]. 

Noise, vibrations, and movement from tractors, harvesters, 

construction equipment, and vehicles can disrupt bird 

feeding, nesting, and breeding behaviors. Frequent human 

presence in nesting areas can cause stress or abandonment 

of nests, especially during the breeding season. In 

agricultural and urban areas, such disturbances reduce 

habitat quality, limit reproductive success, and may lead to 

long-term population declines (Francis et al., 2009) [7]. 

 

Promoting Bird - Friendly Farming 

In agriculture landscape promoting bird- friendly farming 

help in preserving biodiversity and ensuring ecological 
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 sustainability. Practices such maintaining hedgerows, bird 

perches, help in reducing pesticides use, implementing crop 

diversity offer food sources for both resident and migratory 

birds (Winqvist et al., 2011) [26]. 

Promoting bird friendly farming around the waterbodies is 

vital for conservation of wetland bird species. To conserve 

this species, farmers can implement sustainable practices 

such as creating buffer zones, preserving natural wetland, 

reducing chemical use, scheduling farm activities around 

peak breeding. These practices enhance the water quality 

and biodiversity (Vickery et al., 2014) [23]. 

Integrated Farming System combines various agriculture 

components such as crops, livestock, aquaculture, 

agroforestry, and horticulture within a single farm unit. 

Thereby promoting landscape diversity and creates bird 

friendly habitats with abundant foraging, nesting, shelter 

(FAO, 2013). The implementation of IFS approaches 

optimizes resource use, conservation of biodiversity, and 

protection of ecosystems to synergistically promote bird-

friendly farming (Singh et al., 2019) [21]. Components of 

agroforestry such as shelterbelts and hedgerows also serve 

the purpose of aiding in the movement of birds as well as 

providing habitats across agricultural landscapes. IFS along 

with further sustainability in farming helps reinforce the 

negative impacts on the ecosystem’s functions by birds, 

which includes pollination, pest control, and seed dispersal 

(FAO, 2013). 

By educating and training farmers about benefits of pest 

control, pollination, and seed dispersal, can increase 

awareness and encourage the adoption of bird friendly 

farming practices, we can taste the success of birds in 

agriculture. Motivated farmers can be provided with 

financial incentive, or some recognition of kind; this act 

would trigger his neighborhoods and help in expansion of 

bird friendly areas (Wenny et al., 2011) [24]. Government 

should initiate Training programmes, Field demonstration, 

Community based learning to educate farmers on bird 

species, understand their role in agroecosystem, and 

implement habitat enhancing measures like hedgerows and 

reducing pesticides use (Tscharntke et al., 2012) [5]. 

 

Support system & Policy framework for Agricultural 

birds 

In the field of poultry development, adequate avifauna 

diversification support system along with good policy 

framework infrastructures increases enhanced rural 

livelihoods while conserving indigenous poultry species. 

NABARD has been supporting poultry infrastructure under 

shed construction and equipment purchase schemes with an 

aim to improve rural poultry farming practices (NABARD, 

2021). The National Livestock Mission (NLM) focuses on 

the promotion of backyard poultry as an economically 

productive activity at a greater scale with special emphasis 

on women and smallholders improving nutritional security 

and diversification of income. The Integrated Livestock 

Development Programme (ILDP) aimed at skill training and 

breed improvement also strongly supports the developing of 

indigenous poultry breeds underpin productivity. 

In addition, Farmer Producer Organizations (FPOs) and 

Self-Help Groups (SHGs) are important for rural poultry 

farmers as they act as community-based institutions for 

collective action, capacity building and better market 

integration. These all are part of the initiatives towards 

sustainable avifauna management and development of 

economy at rural level. 

 

Potentials of Feathered Allies in Future Agriculture 

• Smart farming in Avian husbandry: The 

incorporation of birds into smart farming systems is one 

of the most promising avenues of sustainability in 

agriculture. As technologies in precision farming 

evolve, the automation of monitoring systems which 

keep track of poultry’s health, behavior, and 

environmental interactions can be beneficial in terms of 

productivity and welfare. Today, birds are kept in 

climate-controlled housing systems which maintain 

optimum temperature and humidity levels to ensure that 

stress and disease susceptibility are minimal. In 

addition, there are automated feeders that aid in the 

timely and accurate delivery of feed which eliminates 

waste and improves growth. The application of these 

technologies to climate resilient and economically 

important species such as guinea fowl and ducks 

provides an opportunity for scalability at rural and 

commercial levels. Research indicates that smart 

farming techniques improve efficiency and resource 

management in avian husbandry. 

• Ornamental and heritage breeds: Ornamental and 

heritage poultry breeds are generally emerging as an 

area of increasing concern and popularity in avian 

sectors’ niche markets due to those breeds unique 

genetic, cultural, and aesthetic values. In contrast to 

commercial broilers or layers producers, newly 

emerging ornamental birds, including fancy chickens, 

among other breeds, are sold to people who are 

hobbyists, collectors, and small-scale farmers, and the 

biggest plus is there are often such buyers who are 

interested in breed conservation as well as in 

sustainable farming practices. Besides, they are area-

specific and contribute to the preservation of genetic 

diversity, historical agricultural knowledge, and food 

security in that variety. Normally, low-input systems 

are used for rearing these breeds and they exhibit 

features such as immunity to diseases and broodiness, 

which are mostly absent in the industrial type of birds. 

The market for such birds is quite narrow and among 

other things, it includes the use of birds in exhibitions, 

eco-tourism, and backyard farming, which attract a high 

price as well as providing smallholders with diversified 

income opportunities. The nature of the avian market 

also shows that the demand for ornamental and heritage 

avifauna is expected to grow as consumer trends change 

towards sources of food and livestock that are ethical, 

sustainable, and traceable (FAO, 2013). 

• Mobile Incubation Unit: Mobile incubation unit is a 

portable incubator used for hatching poultry eggs. 

These units are particularly beneficial for poultry 

farmers that either have no access to stationary 

hatcheries, or are from rural areas with limited access. 

Mobile incubation units are provided with climate 

control to maintain optimum temperature and humidity, 

and thus assist with embryonic development of eggs 

with a resulting hatch rate that meets value worth. 

Mobile incubation units provide flexibility in chick 

production as the hatching operation can be performed 

directly at the farm or village. Mobile incubation units 

provide economic value to rural poultry production, or 
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 individual or small-scale poultry producers and are a 

viable resource for backyard poultry producers. 

Research demonstrates mobile incubation units have 

value to enhance productivity in local poultry 

production and sustainable smallholder poultry 

production systems (Chatterjee et al., 2015) [5]. 

• Climate resilience species: As climate variability 

intensifies, the sustainable farming of poultry species 

such as Guinea fowl and ducks that can withstand 

climate shocks is gaining prominence. These species 

are already suited to adverse environments in regions 

that experience extreme temperatures, erratic rainfall, 

and resource scarcity. Guinea fowl are hardy birds that 

have a comparative advantage because they are resistant 

to some poultry diseases, low-feed, and amenable to 

free-range systems. Similarly, ducks readily adapt to 

wetlands and flood-prone areas, making them suitable 

substitute for chicken in these ecosystems. Both species 

enhance the diversification of farming systems and are 

crucial in supporting food sustainably and the 

livelihoods of smallholder farmers. Their resilience not 

only reduces the dependency on the inputs accorded to 

intensive farming but also on climate-smart agriculture 

principles. The integration of these species into rural 

livelihoods has been increasingly proposed to mitigate 

the impacts of climate change on poultry systems 

(FAO, 2013). 

 

Conclusion 

Avifauna is essential to sustainable agriculture through the 

various ecosystem services it provides, including regulating 

pests, pollination, seed dispersal, and nutrient cycling. These 

benefits decrease chemical use, improve soil fertility, and 

sustain crop production, ultimately enhancing both 

ecological integrity and agricultural resilience. Farmers can 

achieve avifauna retention and attraction through the 

preservation of habitats, such as hedgerows, wetlands, and 

forest patches, within agricultural lands. 
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