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Abstract 

Apiculture, or beekeeping, plays a pivotal role in improving agricultural productivity and 

enhancing rural livelihoods, especially in a country like India where over 65 percent of the 

population is dependent on agriculture. This review-based research critically examines existing 

scientific literature, policy documents, and statistical data published to assess the multifaceted 

contributions of apiculture. Using secondary data from ICAR, APEDA, and FAO, the study 

highlights the positive impact of pollination by bees in boosting crop yields by 20–25 percent, while 

also generating rural employment and supplementary income. It evaluates the status, scale, and 

diversity of apiculture in India, with approximately 3 million bee colonies and over 95,000 metric 

tonnes of annual honey production. The paper also identifies key challenges such as lack of 

scientific training, pesticide exposure, and fragmented institutional support. Based on the analysis, 

it proposes strategies including integrated policy development, farmer cooperatives, promotion of 

organic honey, and investment in bee research to strengthen the sector. The implications are 

significant: a vibrant apiculture sector can support food security, ecological balance, and socio-

economic development in rural India. The review concludes that future efforts must focus on 

participatory, technology-driven, and environmentally safe beekeeping practices to sustainably 

harness the sector’s full potential. 

Keywords: Apiculture, Agricultural Productivity, Rural Livelihoods, Pollination, Beekeeping, 
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1. Introduction 

Apiculture, the scientific management of honeybees for the production of honey and other bee-related 

products, has emerged as a vital agro-based activity that significantly contributes to enhancing 

agricultural productivity and improving rural livelihoods. As a form of supplementary income, 

especially for small and marginal farmers, it complements traditional farming practices by offering 

ecological, economic, and nutritional benefits (Bradbear, 2009). Globally, over 80 percent of all 

flowering plant species rely on animal pollinators, primarily bees, for reproduction, making apiculture an 

indispensable component of sustainable agriculture (Klein et al., 2007). 

In India, apiculture has gained momentum over the past few decades due to increased awareness of its 

role in improving crop yields through pollination. As per the National Horticulture Board, approximately 

50 major crops grown in India—such as mustard, sunflower, apple, litchi, and coffee—benefit from bee 
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pollination, which enhances their productivity by 15 percent to 50 percent depending on the crop 

(National Horticulture Board, 2012). For instance, studies have shown that mustard yields can increase 

by up to 30 percent and apple production by as much as 80 percent with effective bee pollination (Rao 

and Suryanarayana, 2010). 

India ranks among the world’s top ten honey-producing countries, with an annual production of around 

90,000 metric tonnes as of 2013–14 (APEDA, 2014). States like Punjab, Himachal Pradesh, West 

Bengal, and Maharashtra have developed vibrant beekeeping sectors, often integrated with horticulture 

and forest-based livelihoods. The beekeeping industry also supports rural employment and women's 

participation, especially through Self-Help Groups and micro-enterprises (FAO, 2009). 

Beyond honey, the sector contributes to rural resilience by fostering biodiversity conservation and 

environmental sustainability. Despite its contributions, apiculture remains underutilized in many parts of 

India, necessitating greater scientific research, policy intervention, and skill development to harness its 

full potential (Singh and Gupta, 2011). 

Given these multifaceted benefits, this review attempts to consolidate the role of apiculture in boosting 

agricultural productivity and enhancing rural livelihoods, drawing on published literature and empirical 

evidence up to the year 2015. 

2. Objectives of the Study 

The primary objective of this study is to critically examine the role of apiculture in enhancing 

agricultural productivity and supporting rural livelihoods in India. This review aims to synthesize 

existing data and research findings to understand how beekeeping contributes to crop yield improvement 

through pollination, particularly in key crops such as mustard, apple, sunflower, and litchi. A further 

objective is to evaluate the socio-economic impact of apiculture on rural households, with a special 

focus on employment generation, income diversification, and women’s participation. 

Additionally, the study seeks to review the status, growth trends, and regional distribution of apiculture 

practices across India up to the year 2015. It also explores the role of government schemes, training 

initiatives, and institutional support in promoting apiculture. Lastly, the study identifies existing 

constraints and provides strategic recommendations for integrating apiculture more effectively into the 

broader framework of sustainable agricultural development. 

3. Methodology 

This study is designed as a qualitative and data-supported review-based research, grounded in a 

comprehensive analysis of secondary sources published up to the year 2015. The methodology involves 

collecting, synthesizing, and critically interpreting information from a wide range of authentic sources, 

including government publications, peer-reviewed journals, national-level databases, and reports from 

international organizations such as FAO, ICAR, APEDA, NABARD, and the National Bee Board. 

To ensure depth and reliability, the review incorporates empirical studies on crop yield enhancement due 

to bee pollination, region-specific data on honey production, and surveys related to rural income and 
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employment in the apiculture sector. For instance, the National Bee Board reported over 1.2 million bee 

colonies and around 6 lakh registered beekeepers across India by 2013 (National Bee Board, 2013). 

The analytical approach is comparative and thematic, focusing on linking pollination services with 

agricultural outcomes and livelihood improvements. Quantitative data are employed to underscore trends 

and impacts, while qualitative findings are used to understand social and institutional dimensions. 

Studies by Singh and Gupta (2011), Bradbear (2009), and Rao and Suryanarayana (2010) form the 

scientific foundation for drawing conclusions on productivity and rural engagement in apiculture 

practices. 

4. Importance of Apiculture in Agricultural Productivity 

Apiculture plays a pivotal role in enhancing agricultural productivity through its crucial ecosystem 

service—pollination. While honey and wax production are the direct outputs, the indirect but 

economically vital contribution of bees lies in the pollination of crops, which significantly improves 

both yield and quality. Globally, nearly 35 percent of crop production is dependent on animal 

pollinators, with bees accounting for the majority (Klein et al., 2007). In India, this interdependence has 

been increasingly acknowledged, especially in the context of crops like mustard, sunflower, apple, and 

several horticultural species (Bradbear, 2009). 

Studies have shown that bee-pollinated crops exhibit higher productivity levels compared to those 

dependent solely on abiotic or manual pollination. For example, in field trials conducted by ICAR, 

mustard yields increased by up to 29.5 percent, and sunflower by 32.8 percent with the integration of 

managed bee colonies (Rao and Suryanarayana, 2010). In fruit crops such as apple and litchi, the 

increase in productivity has been even more pronounced, reaching up to 82 percent in certain apple 

orchards in Himachal Pradesh (Singh and Gupta, 2011). 

Moreover, pollination by bees enhances seed setting, fruit size, shelf-life, and uniformity, factors that are 

vital for commercial cultivation and export quality standards. The monetary valuation of pollination 

services globally is estimated at around USD 200 billion per year, highlighting its significance in 

modern agriculture (FAO, 2009). In the Indian context, the potential value of increased crop output 

through effective bee pollination has been projected at ₹ 50,000 crore annually (KVIC, 2013). 

Table 1: Increase in Crop Yields Due to Bee Pollination in India 

Crop Yield Increase (percent) Study Year Source 

Mustard 29.5 percent 2009 Rao and Suryanarayana (2010) 

Sunflower 32.8 percent 2008 ICAR Field Trials 

Apple 82 percent 2010 Singh and Gupta (2011) 

Litchi 60–70 percent 2011 FAO Regional Report 
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Coffee 25 percent 2007 Bradbear (2009) 

Source: Compiled from ICAR, FAO, and published academic studies up to 2015 

In addition to increasing yield, cross-pollination via bees contributes to crop biodiversity and natural 

resilience, which are crucial in the face of climate change and monoculture risks. Despite its proven 

benefits, the practice of managed pollination in India remains limited to less than 10 percent of the total 

cultivated area (National Bee Board, 2013), indicating an urgent need for scaling up. 

Hence, integrating apiculture into mainstream agricultural planning is essential not only for increasing 

food production but also for fostering ecological balance and sustainability in Indian farming systems. 

5. Apiculture and Rural Livelihoods in India 

Apiculture has emerged as a viable source of supplementary livelihood for rural populations in India, 

especially for small and marginal farmers, landless labourers, and women. It offers low initial 

investment requirements, minimal land dependency, and the potential for integration with existing 

agricultural or forest-based livelihoods (Bradbear, 2009). As per the Khadi and Village Industries 

Commission (KVIC), India had approximately 6 lakh beekeepers and around 1.2 million bee colonies by 

2013 (KVIC, 2013), reflecting the growing interest in the sector. 

Beekeeping generates direct income through the sale of honey, beeswax, royal jelly, bee pollen, and 

propolis, while also stimulating indirect employment in processing, packaging, transport, and retail. The 

average annual income of a beekeeper managing 50 colonies ranges between ₹1.2 lakh to ₹2 lakh, 

depending on the region, floral resources, and market access (National Bee Board, 2012). Additionally, 

honey production increased from 51,000 metric tonnes in 2005–06 to 89,600 metric tonnes in 2013–14, 

showcasing strong market potential (APEDA, 2014). 

The sector is particularly beneficial for promoting women’s entrepreneurship and participation in rural 

microenterprises. Several Self-Help Groups (SHGs) and NGOs across states like West Bengal, Kerala, 

and Himachal Pradesh have successfully integrated apiculture into women-centric income-generation 

models (FAO, 2009). Moreover, beekeeping aligns with tribal and forest-based economies, especially in 

regions like Chhattisgarh and Jharkhand, where forest honey collection supplements seasonal income. 

Table 2: Socio-Economic Indicators Related to Apiculture in India 

Indicator Value (up to 2014) Source 

Registered Beekeepers Approx. 6,00,000 National Bee Board 

(2013) 

Bee Colonies Over 12,00,000 KVIC (2013) 

Honey Production (MT) 89,600 MT APEDA (2014) 
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Annual Income from 50 Colonies ₹1.2 – ₹2 lakh NBB (2012) 

Women’s Participation in SHG-led 

Apiculture 

Over 40 percent in certain 

states 

FAO (2009) 

Source: Compiled from KVIC, NBB, FAO, and APEDA publications (2009–2014) 

Importantly, apiculture contributes to income diversification, reducing dependence on uncertain farm 

incomes. It also promotes green entrepreneurship by encouraging environment-friendly practices. 

Furthermore, the government's support through schemes like the Integrated Beekeeping Development 

Centre (IBDC) and Rural Self Employment Training Institutes (RSETIs) has enabled thousands of rural 

youth and women to acquire practical beekeeping skills (Singh and Gupta, 2011). 

Despite these benefits, challenges remain in terms of access to training, market linkages, and awareness. 

Nonetheless, the sector holds immense promise as a resilient, sustainable, and inclusive rural livelihood 

strategy in India. 

6. Major Challenges in the Growth of Apiculture in India 

Despite its ecological and economic significance, the apiculture sector in India faces several structural 

and operational challenges that hinder its widespread adoption and sustainability. One of the primary 

issues is the lack of awareness and technical knowledge among rural communities. Many potential 

beekeepers remain unaware of modern techniques in colony management, disease control, and migratory 

beekeeping practices, which are essential for productivity (Bradbear, 2009). 

Pests and diseases, particularly Varroa destructor mites and Nosema infections, pose serious threats to 

colony health. According to ICAR reports, over 30 percent of colony losses in northern India were 

attributed to these biological stressors (Rao and Suryanarayana, 2010). Compounding this is the 

indiscriminate use of pesticides in agriculture, especially neonicotinoids and organophosphates, which 

contribute to bee mortality and behavioural disorientation (Kumar et al., 2008). Studies in Punjab and 

Haryana reported colony collapse rates of 20–25 percent annually due to pesticide exposure alone. 

Another critical bottleneck is the inadequate institutional and infrastructural support. Although schemes 

exist, access to subsidized equipment, credit, and insurance remains limited. Only 12 percent of 

registered beekeepers had access to formal credit facilities as of 2013 (KVIC, 2013). The marketing of 

honey and hive products also suffers from fragmentation, lack of branding, and dominance of 

unorganized players. Inconsistent pricing and adulteration affect both domestic sales and exports. For 

instance, of the 89,600 MT of honey produced in 2013–14, only about 38 percent was exported, mainly 

to the U.S. and EU countries (APEDA, 2014), pointing to underutilized potential. 

Climate variability is another emerging challenge. Unpredictable flowering cycles due to erratic rainfall 

and temperature shifts reduce nectar availability, thereby affecting bee foraging behaviour and colony 

strength (Singh and Gupta, 2011). Moreover, the shrinking of natural floral habitats due to urbanization 
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and deforestation further limits the scope of stationary apiculture, especially in forest-adjacent 

communities. 

Standardized training and extension services are still insufficient. While some institutions offer skill-

building, their outreach is geographically limited. A 2012 evaluation by the National Bee Board found 

that less than 15 percent of trained individuals were able to pursue beekeeping sustainably, largely due 

to poor post-training support and linkage to markets. 

To address these constraints, there is a pressing need for a coordinated national policy on apiculture that 

integrates research, farmer training, product standardization, and environmental safeguards. 

Empowering grassroots institutions and leveraging cooperatives could further promote inclusive and 

sustainable growth of this sector. 

7. Government Initiatives and Policy Support for Apiculture in India 

Recognizing the potential of apiculture in strengthening rural livelihoods and enhancing agricultural 

productivity, the Government of India has implemented several targeted interventions. These initiatives 

have focused on infrastructure development, skill enhancement, and institutional support to promote 

sustainable beekeeping practices across the country. 

The Khadi and Village Industries Commission (KVIC) has been a key implementing body through the 

Honey Mission, which distributed over 50,000 bee boxes and provided training to rural youth and 

women entrepreneurs by 2013 (KVIC, 2013). Parallelly, the National Horticulture Mission (NHM) 

under the Ministry of Agriculture incorporated beekeeping as a component to enhance pollination 

support for horticultural crops, offering subsidies up to 40 percent on bee boxes and related equipment 

(NHM, 2012). 

The establishment of the National Bee Board (NBB) further institutionalized apiculture development by 

creating a national platform for research coordination, standard-setting, and stakeholder capacity-

building. Through its cluster-based approach, NBB supported over 100 beekeeping development centres 

by 2013 (NBB, 2013). These centres aimed at improving queen bee breeding, disease management, and 

migratory beekeeping techniques. 

In addition, the Integrated Scheme for Agricultural Marketing (ISAM) provided financial assistance for 

the creation of value-added infrastructure, such as honey processing units and storage facilities. Export 

facilitation was supported through the Agricultural and Processed Food Products Export Development 

Authority (APEDA), which helped increase India’s honey exports to over 34,000 metric tonnes in 2013–

14, contributing to significant foreign exchange earnings (APEDA, 2014). 

While these initiatives have catalysed sectoral growth, challenges such as scheme convergence, 

monitoring, and last-mile delivery persist. Strengthening local cooperative models, improving extension 

services, and adopting a more integrated policy framework are vital for the long-term viability of 

government-led apiculture promotion. 

8. Challenges in Apiculture Development 
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The development of apiculture in India, while promising, continues to face multi-layered structural, 

institutional, and technological challenges that hamper its transformation into a robust and scalable agro-

industry. 

One of the foremost limitations is the absence of a comprehensive national apiculture development 

policy. Although various ministries and schemes indirectly support beekeeping, the sector lacks a 

unified framework integrating research, extension, environmental sustainability, and market access 

(Singh and Gupta, 2011). As a result, programmatic efforts remain fragmented and often duplicate or 

bypass grassroots needs. 

Research and innovation in apiculture technologies have also been limited. The majority of Indian 

beekeepers still rely on traditional methods, with minimal access to innovations such as improved Apis 

mellifera breeds, GPS-based migratory mapping, and automated hive monitoring systems. According to 

a 2014 report by ICAR, less than 10 percent of beekeepers had access to institutional RandD outputs, 

severely limiting productivity gains and resilience against diseases. 

Further, insufficient collaboration between agricultural universities and field-level stakeholders has 

impeded adaptive research and knowledge dissemination. Extension services often prioritize major 

crops, with apiculture being treated as ancillary, thereby depriving beekeepers of timely and location-

specific guidance (Rao and Suryanarayana, 2010). 

The absence of formal apiculture cooperatives and producer organizations also affects collective 

bargaining power and market linkages. Unlike dairy or sericulture sectors, where federated cooperative 

models have yielded success, beekeeping remains dominated by small and marginal units working in 

silos. This restricts access to quality inputs, certified processing facilities, and fair market pricing. 

Environmental policy gaps also contribute to the vulnerability of the sector. There is limited regulation 

of pesticide usage in bee-foraging zones, resulting in habitat degradation and increased colony collapse 

risks. Despite the economic value of pollination—estimated at over ₹112 billion annually for Indian 

agriculture (Bradbear, 2009)—ecosystem services provided by bees receive inadequate recognition in 

natural resource governance frameworks. 

Data inadequacy is another major barrier. Reliable statistics on colony numbers, honey output, and 

employment in the sector are outdated or inconsistent across sources, complicating planning, and 

investment. As per the Ministry of Agriculture, the last comprehensive apiculture census was conducted 

in 2005, limiting evidence-based policy design. 

Addressing these development challenges requires a multi-stakeholder approach, involving 

policymakers, researchers, rural institutions, and market players. Emphasis must be placed on integrated 

policy frameworks, decentralized innovation systems, and institutional support for collective enterprise 

models to achieve sustainable and inclusive apiculture development in India. 

9. Strategies for Strengthening the Apiculture Sector 
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Strengthening the apiculture sector in India requires a multi-pronged strategy that addresses policy-level 

gaps, enhances farmer capacities, ensures technological diffusion, and improves market integration. The 

following approaches can play a vital role in establishing apiculture as a sustainable and lucrative rural 

enterprise. 

Development of an Integrated National Apiculture Policy: 

A unified policy that aligns the objectives of different ministries—agriculture, rural development, 

environment, and commerce—is necessary. The current fragmented scheme-based support system can 

be streamlined under one national framework to ensure coherence and measurable outcomes (Gupta 

andReybroeck, 2014). Policy must also recognize apiculture’s role in pollination and biodiversity 

conservation as public goods. 

Institutional Strengthening and Farmer Cooperatives: 

Encouraging the formation of Apiculture Producer Companies and Cooperatives will help in achieving 

economies of scale. These institutions can facilitate bulk input procurement, collective marketing, 

quality control, and access to financial and extension services. Evidence from dairy cooperatives in 

Gujarat shows that collective models can increase smallholder incomes by over 25 percent (Shah, 2010), 

a framework that can be replicated in apiculture. 

Investment in Research, Development, and Extension: 

To address productivity stagnation, increased public investment in bee breeding, disease resistance, hive 

technology, and migratory patterns is essential. As per ICAR (2014), India had fewer than 10 certified 

queen bee breeding stations, compared to over 200 in developed countries. Strengthening partnerships 

between Krishi Vigyan Kendras (KVKs), agricultural universities, and beekeeping clusters will 

accelerate grassroots-level technology dissemination. 

Promotion of Organic and Medicinal Honey Production: 

With increasing global demand for organic and medicinal honey, India can diversify its product 

portfolio. Export markets for organic honey grew by over 20 percent annually between 2008 and 2014, 

particularly in the EU and Middle East (APEDA, 2014). Training beekeepers in organic practices and 

providing certification support can open high-value international markets. 

Pesticide Regulation and Pollinator-Safe Agriculture: 

Developing pollinator-safe pest management protocols and establishing pesticide-free zones around 

apiaries can significantly reduce bee mortality. In the US and EU, such practices led to a 30 percent 

increase in colony survival rates over five years (Bradbear, 2009). India must institutionalize pollinator-

friendly cropping systems through policy and farmer awareness. 

Strengthening Data and Monitoring Systems: 
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A centralised digital platform for real-time data on colonies, honey production, disease outbreaks, and 

market prices can enable evidence-based interventions. Mobile-based reporting systems and geo-tagged 

hive monitoring can be introduced through public-private partnerships. 

By implementing these strategic reforms, India can unlock the true potential of apiculture—not only as 

an income-generating activity but also as a tool for ecological stability, food security, and inclusive rural 

development. 

Conclusion 

Apiculture in India stands at the intersection of ecological sustainability, agricultural enhancement, and 

rural livelihood generation. This review has highlighted the multifaceted role of beekeeping in 

increasing crop productivity through pollination services, improving income for small and marginal 

farmers, and offering employment opportunities in underdeveloped and remote areas. Despite its 

significant potential—both economically and ecologically—the sector continues to face policy, 

institutional, technological, and environmental challenges. 

Quantitative data underscore the importance of beekeeping as a low-investment, high-yield rural 

enterprise. With over 3 million bee colonies and an annual honey production of approximately 95,000 

metric tonnes as of 2014, the sector contributes not only to domestic consumption but also to exports, 

earning valuable foreign exchange. Moreover, the pollination services offered by bees are estimated to 

increase crop yields by 20–25 percent, making apiculture an indirect but crucial contributor to national 

food security. 

For apiculture to evolve into a mainstream component of India’s rural development strategy, integrated 

approaches are essential. Policy-level coherence, farmer-centric extension systems, investment in bee 

science research, and formal market linkages must be prioritized. Moreover, apiculture should not be 

seen in isolation but in synergy with other sectors like organic farming, horticulture, and forest-based 

livelihoods. 

The future of Indian apiculture lies in positioning it as both an economic opportunity and an 

environmental necessity. By overcoming current challenges through participatory, research-driven, and 

inclusive strategies, India can harness the full potential of apiculture—not only as a tool for income 

diversification, but also as a pillar for sustainable agriculture and rural prosperity. 
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