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Bees may be small, but their contribution to global
as well as Indian agriculture is monumental. Beyond
producing honey and wax, these tireless insects perform one
of the most essential ecosystem services-pollination, the
biological process that transfers pollen grains from the male
anther to the female stigma of flowers. This microscopic
exchange supports the reproduction of more than 80% of
flowering plants, including numerous crops that vital for
human nutrition and rural livelihoods. In India, where over
55% of the population depends directly or indirectly on
agriculture, pollinators-particularly bees act as invisible agents
sustaining food security, income stability and ecological
resilience. Without them, much of India’s horticultural
diversity and productivity would decline drastically.

Role of Pollinators in Crop Production

Pollination is an intricate ecological process shaped
by the co-evolution of plants and their animal pollinators.
Globally, over 75% of the world’s major food crops benefit
from animal pollination. In India, this includes important
crops such as sunflower, mustard, pigeon pea, apple, litchi,
guava, cucumber, coriander and cardamom. Multiple studies
have shown that bee-mediated pollination can increase crop
yields by 20 to 50%, depending on the crop species and
The genus Apis forms the
backbone of pollination services in India:

environmental conditions.

o Apis dorsata (Rock bee): A wild species mainly
found in forests; excellent honey producers.

e Apis cerana indica (Indian hive bee): Domesticated
and adapted to tropical climates.

e  Apis florea (Little bee): A minor species but effective
in orchard and wildflower pollination.

e  Apis mellifera (European honeybee): Introduced
for commercial beekeeping, now dominant in
managed pollination.

Scientific field trials reveal that introducing 1 to 3
colonies of A. mellifera per hectare significantly improves fruit
set, seed development and crop quality in apples, sunflowers
and cucurbits. Bee pollination also enhances genetic diversity
through cross-pollination, improving plant vigor and
adaptability. These ecological benefits extend beyond farms
supporting forest regeneration, stabilizing soils and
maintaining biodiversity in surrounding habitats.

The Economic Buzz: Valuing Pollination Services

Although bees offer these services freely, the
economic valuation of pollination underscores their

immense worth. The FAO estimates that global polhnauon
services contribute USD 200-300 billion annually to
agricultural production. In India, the estimated annual value
exceeds ¥500-700 billion, representing a hidden yet crucial
contribution to the agricultural GDP.

Empirical research  demonstrates  substantial

economic benefits:

e Mustard: Yields increase by 30 to 40%
e Sunflower: Yield gain of 25 to 35% with A. mellifera

colonies.

e Cucurbits (cucumber, pumpkin): Fruit vyield
improves by up to 50%.

e Apple and litchi: Higher fruit set and better quality

due to bee-assisted pollination.

These yield improvements directly raise farmers’
incomes without additional input costs, making pollination
a costeffective and environmentally sustainable means of
enhancing productivity.

Bees as Agents of Inclusive Rural Growth

Beekeeping is an ideal agro-based microenterprise
requiring low investment, minimal land and offering high
¥ returns. It supports income

diversification among small and
marginal farmers, women’s self-
help  groups and  tribal
communities. Initiatives such as
the National Beekeeping and
Honey Mission (NBHM) under
the National Horticulture Board
and the Sweet Revolution (2016) have accelerated the growth
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of scientific beekeeping in India. Examples: In Himachal
Pradesh, apple farmers using managed pollination report up
to 30% higher fruit set, while mustard farmers in Haryana
and Punjab report yield increases of 25 to 35%. In forest-
based tribal economies (Madhya Pradesh, Jharkhand),
integrating bee colonies with non-timber forest products
(NTEPs) has provided stable, sustainable livelihoods.

Threats to the Buzz: Ecological and Economic Risks

Despite their significance, pollinators are under
severe ecological stress. The major threats include:

e Pesticide exposure: Especially neonicotinoids and
organophosphates that impair bee navigation and
reproduction.

e Habitat loss: Due to deforestation, monoculture
cropping and urbanization.

e Climate change: Alters flowering patterns and
disrupts bee-plant synchrony.

e Pathogens and parasites: Such as Varroa destructor
mites and Nosema sp. infections.

Global assessments indicate a “pollination crisis,”
with bee populations declining by 30 to 40% in several
regions. In India, reductions in foraging activity and colony
collapse incidents have been linked to pesticide misuse. Even
a 10% decline in pollinator populations can cause billions of
rupees in agricultural losses, threatening national food
security.

Policy Pathways: Integrating Ecology with Economics

To protect pollination services, India must adopt a
Pollination Economy Framework, recognizing pollinators as
essential natural capital. Recommendations include:

e Creating Pollinator-Friendly Zones: Encourage
floral corridors, hedgerows and wildflower patches
on farm borders.

e Incentivizing Bee-Friendly Farming: Offer
subsidies or carbon credits for practices that enhance
pollinator populations.

e Integrating Pollination in Economic Planning:
Include pollination service valuation in national
accounts and agricultural GDP.

e Supporting Beekeeping Cooperatives: Facilitate
credit and marketing through Kisan Credit Cards
(KCC) and Farmer Producer Organizations (FPOs).

e Training and Awareness Programs: Educate
farmers about pesticide safety, optimal crop-bee
synchronization and the benefits of managed
pollination.

Such initiatives will not only conserve biodiversity
but also strengthen the resilience and profitability of Indian
agriculture.,

Conclusion: When Bees Thrive, Economies Bloom

Bees are not just pollinators; they are keystone
species that wunderpin agricultural productivity and
biodiversity. Their presence in the fields translates into
heavier grains, sweeter fruits and strengthened rural
economies. In India, where agriculture is central to
livelihoods, protecting pollinators is equivalent to protecting
national prosperity.

“A world without bees would not only be a world

without flowers, but also a world without food, farmers
and the fragrance of prosperity.”
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