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ees are among the most important pollinators in nature, playing a vital role in

maintaining biodiversity, ecosystem stability, and global food security. Through
pollination, they facilitate the reproduction of flowering plants, improve crop productivity,
and support the survival of countless plant and animal species. While most people associate
bees with painful stings, several bee species are harmless and provide immense ecological
and economic benefits. Among them are the stingless bees (tribe Meliponini), popularly
known as dammer bees. The practice of rearing these bees is known as Meliponiculture.
(Heard, 1999; Rasmussen & Cameron, 2010).

Stingless bees are naturally distributed across the tropical and subtropical regions of
Asia, Africa, Australia, and the Americas. (Heard, 1999; Rasmussen & Cameron, 2010). In
India, Tetragonula iridipennis is the most common and widely distributed stingless bee
species. These tiny, non-aggressive bees have gained considerable attention in recent years
because of their remarkable pollination efficiency, production of premium medicinal honey,
and suitability for sustainable and climate-resilient agriculture. (Slaa et al., 2006; Heard,
2016). Unlike conventional beekeeping with Apis species, Meliponiculture requires low
investment, minimal maintenance, and simple management practices. Their non-aggressive
nature and non-functional sting make them safe for rearing in home gardens, orchards,
educational institutions, and urban environments.

In addition to honey, stingless bees produce valuable hive products such as propolis,
cerumen, pollen, and bee bread, all of which possess significant nutritional, medicinal, and
commercial value. (Vit et al., 2013; Martinez-Puc et al., 2022; Gadge et al., 2024).
Recognizing their ecological and economic value, several initiatives in Karnataka, Kerala,
and north-eastern India have promoted Meliponiculture for improving rural livelihoods,
conserving native pollinators, and enhancing crop productivity. As interest in sustainable
agriculture and biodiversity conservation grows, Meliponiculture is emerging as a promising
eco-friendly enterprise with immense potential for the future.

Order Hymenoptera
Family Apidae
Tribe Meliponini
Common name Stingless bees (Dammer bees)
Major Indian species Tetragonula iridipennis
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Why Stingless Bees Matter?

Stingless bees are among the most efficient pollinators in tropical and subtropical ecosystems
and play a vital role in maintaining ecological balance. By pollinating both cultivated and
wild flowering plants, they enhance biodiversity, improve ecosystem stability, and increase
agricultural productivity. Many fruit, vegetable, spice, and medicinal crops—including chilli,
tomato, brinjal, mango, guava, cucurbits, and cardamom-—show better fruit set, quality, and
yield when pollinated by stingless bees (Heard, 1999; Slaa et al., 2006).

Biology of Stingless Bees
Stingless bee colonies are highly social and consist of one queen,
hundreds to thousands of worker bees, and a few drones (males).
Worker bees perform all colony activities, including foraging, brood
care, nest construction, colony defence, and food storage. Unlike
honey bees, stingless bees store honey and pollen in small oval
storage pots made of cerumen, a mixture of beeswax and plant resins.
(Hrncir & Jarau, 2009; Heard, 2016).

Pollination in Greenhouses

Stingless bees are particularly effective pollinators in
protected cultivation such as polyhouses and greenhouses
because they continue foraging under low-light and humid
conditions where honey bees are less active. They have been
successfully used to pollinate crops such as tomato,
capsicum, cucumber, strawberry, sweet pepper, and several
other vegetables grown under protected cultivation. (Slaa et
al., 2006).

Owing to their small body size and unique foraging behaviour, stingless bees can
easily access small, tubular, and deep flowers that are often difficult for larger honey bees to
exploit efficiently. Their continuous pollination activity also helps conserve native plant
species and supports healthy ecosystems. (Heard, 1999; Slaa et al., 2006).

These highly social insects possess a vestigial, non-functional sting, making them
virtually harmless to humans, although they may bite when disturbed. They naturally nest in
tree hollows, rock crevices, bamboo stems, and old walls, and can be safely reared in home
gardens, orchards, educational institutions, and urban landscapes. Their gentle nature and low
maintenance requirements make Meliponiculture an ideal enterprise for farmers, women,
hobbyists, and beginners. (Heard, 2016).

Their honey contains higher moisture content than honey from Apis bees, giving it a
characteristic sweet-sour taste and making proper storage essential. Rich in phenolic
compounds, flavonoids, and natural antioxidants, stingless bee honey exhibits antimicrobial,
anti-inflammatory, wound-healing, antidiabetic, and immunomodulatory properties, making
it a premium product with high market value (Vit et al., 2013; Martinez-Puc et al., 2022;
Gadge et al., 2024; Aw Yong et al., 2023). These unique characteristics make stingless bees
indispensable not only for sustainable agriculture and biodiversity conservation but also for
rural livelihoods and human health.

Hive Products

Honey Nutraceuticals, medicinal uses, functional food
Propolis Antimicrobial, antifungal, wound healing
Cerumen Nest construction, traditional medicines, cosmetics

Pollen Protein supplement, health food
Bee bread Rich source of proteins, vitamins and probiotics
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Quick Facts about Stingless Bees

Sting Non-functional
Honey yield Low
Honey value Very high
Pollination Excellent
Investment Low
Suitable for Farmers, women, beginners
Major species in India Tetragonula iridipennis

Status of Meliponiculture in India and Andhra Pradesh

Meliponiculture is gradually gaining importance in India as a sustainable and eco-friendly
beekeeping practice. Research institutions, agricultural universities, and government
organizations are promoting stingless bee conservation and rearing because of their excellent
pollination efficiency and medicinal honey. States such as Karnataka, Kerala, Tamil Nadu,
and the north-eastern region have successfully introduced stingless beekeeping through
farmer training, livelihood programmes, and pollinator conservation initiatives
(Charanakumara et al., 2022; Adler et al., 2023). In Andhra Pradesh, Meliponiculture is still
in its early stages but has immense potential due to the large area under horticultural crops
such as mango, chilli, guava, citrus, and cucurbits. The native stingless bee, Tetragonula
iridipennis, is widely distributed in the state and can significantly improve crop pollination
and productivity. However, greater awareness, scientific management practices, and policy
support are needed to promote its commercial adoption.

Challenges in Meliponiculture

Despite its numerous advantages, Meliponiculture faces several challenges that limit its large-
scale adoption. Stingless bees produce relatively small quantities of honey compared with
Apis species, although the honey possesses high medicinal and commercial value. Colony
multiplication is relatively slow, and obtaining healthy colonies remains a major constraint.
(Heard, 2016). The survival and productivity of stingless bees are adversely affected by
habitat destruction, deforestation, indiscriminate pesticide use, climate change, and the loss of
floral diversity. Furthermore, the lack of standardized colony management techniques,
scientific hive designs, efficient honey harvesting and processing methods, quality standards,
and organized marketing systems restricts the commercial expansion of Meliponiculture.
Limited awareness among farmers and inadequate technical training further hinder its
widespread adoption (Charanakumara et al., 2022; Toledo-Hernandez et al., 2022; Slaa et al.,
2006).

Future Prospects

With increasing emphasis on sustainable agriculture, biodiversity conservation, and climate
resilience, Meliponiculture offers immense opportunities for the future. Stingless bees can
play a major role in improving crop pollination, supporting organic farming, enhancing
protected cultivation, and generating additional income through the production of premium
medicinal honey and other hive products. (Heard, 2016; Slaa et al., 2006). Future priorities
include improved colony multiplication techniques, scientific hive designs, value addition of
hive products, farmer training, and stronger market linkages. These initiatives can transform
meliponiculture into a profitable and climate-resilient enterprise. (Gadge et al., 2024,
Charanakumara et al., 2022).

Conclusion

Meliponiculture is an eco-friendly beekeeping practice that combines biodiversity
conservation, sustainable agriculture, and rural livelihood development. Although stingless
bees produce less honey than conventional honey bees, their outstanding pollination
efficiency and the high medicinal value of their honey make them economically and
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ecologically important. With continued research, conservation efforts, and farmer awareness,
stingless bees can become an integral part of sustainable agriculture, biodiversity
conservation, and rural livelihood development in India.
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