Agritech, March, 2026, Vol.3(1): 15-16

agifech

Transforming India’s Drylands through Climate-Resilient
Horticulture: Pathways for Water Efficiency, Livelihood
Security, and Sustainability

Malliboina Mahesh Yadav'¥, Kadari Kavyasree?, Rayirala Rakesh3, Seepana Anil Kumar# and Chigilipalli
Mounika5

234Department of Agricultural Extension Education, Professor Jayashankar Telangana Agricultural
University, Rajendranagar, Hyderabad, India - 500030
SDepartment of Agricultural Extension, Uttar Banga Krishi Vishwavidyalaya, Pundibari, Cooch Behar,
West Bengal, India.

maheshyadav.extension@gmail.com

Dryland regions constitute almost seventy

percent of India’s agricultural area and support
millions of small and marginal farmers who
operate under conditions of erratic rainfall, fragile
soils, and limited irrigation infrastructure.
Historically, farming in these regions has been
characterized by low productivity and high
vulnerability to climatic shocks. However, a
gradual shift is underway as horticulture
encompassing fruits, vegetables, and perennial
tree-based systems emerges as a key driver of
economic diversification and climate resilience in
dryland agriculture.

Unlike traditional cereal cultivation, horticultural
crops offer higher value per unit of land and water,
while also contributing to improved household
nutrition and employment generation. In the
context of rising climate uncertainty and growing
water scarcity, horticulture is increasingly viewed
as a strategic pathway for revitalizing dryland
farming systems and strengthening rural
livelihoods.
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Why Horticulture Is Well Suited to Dryland
Regions?

Efficient Utilization of Scarce Water Resources
Several fruit crops such as ber, pomegranate,
custard apple, fig, and tamarind exhibit lower

water requirements compared to water-intensive
cereals like rice. Empirical evidence indicates that
the adoption of micro-irrigation technologies,
particularly drip and sprinkler systems, can reduce
water consumption by 30 - 55 percent while
simultaneously enhancing crop vyields. These
efficiency gains make horticulture particularly
compatible with the hydrological constraints of arid
and semi-arid regions.
Higher Economic Returns per Unit of Water
Although horticultural crops occupy only about
sixteen percent of the total cropped area in India,
they contribute nearly one third of the agricultural
gross domestic product. Tree-based horticultural
systems, in particular, provide relatively stable
income streams even during years of irregular
monsoon rainfall, thereby reducing farmers’
exposure to income shocks.
Climate Resilience and Adaptation Potential
Perennial horticultural crops are inherently more
resilient to heat stress and moisture deficits than
annual cereals. Species such as aonla, ber,
guava, custard apple, and date palm can survive
prolonged dry spells with minimal irrigation. Global
climate  assessments recognhize  perennial
horticulture as an effective adaptation strategy for
regions experiencing increasing temperatures and
climatic variability.
Income Stability and Market Opportunities
Horticultural enterprises allow for staggered
harvesting, on-farm value addition, and access to
premium markets. Empirical studies suggest that
smallholders who transition from cereal cultivation
to fruit-based systems often achieve incomes
nearly twice as high as those derived from
conventional cropping systems.
Contributions to Rural Livelihoods
Reduced Income Fluctuations
Although horticultural produce is inherently
perishable, improvements in storage, handling,
and marketing infrastructure have significantly
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reduced income instability. Post-harvest losses in
fruits and vegetables, typically estimated between
5 and 14 percent, can be substantially minimized
through proper post-harvest management and cold
chain integration.

Enhanced Role of Women in Agriculture
Women play a pivotal role in horticultural value
chains, particularly in nursery management,
harvesting, grading, and small-scale processing
activities. Increased engagement in these
operations not only augments household income
but also strengthens women’s participation in
agribusiness and decision-making processes.
Employment Generation

Horticulture generates substantially higher labour
demand than cereal crops, especially in orchard
management, post-harvest handling, marketing,
and processing. This increased labour intensity
contributes to rural employment creation and helps
curb seasonal migration from dryland areas.
Technological and Scientific Innovations
Supporting Dryland Horticulture
Micro-Irrigation and Fertigation

National initiatives such as the Pradhan Mantri
Krishi Sinchayee Yojana (PMKSY) have expanded
access to micro-irrigation systems across dryland
regions. These technologies enhance water-use
efficiency, improve nutrient delivery, and play a
critical role in sustaining horticultural productivity
under water-limited conditions.

Development of Drought Resilient Varieties
Research institutions have developed improved
varieties of fruits and vegetables specifically suited
to arid and semi-arid environments. These
cultivars combine drought tolerance with higher
yield potential, enabling farmers to maintain
productivity despite climatic stress.

Post-Harvest Loss Reduction

Low-cost innovations such as evaporative cool
chambers, village-level packhouses, pre-cooling
units, waxing, and improved packaging have
proven effective in reducing spoilage and
maintaining produce quality. These interventions
are particularly valuable for smallholders lacking
access to large-scale cold storage facilities.
Strengthening Farmer Producer Organizations
Farmer Producer Organizations facilitate collective
marketing, reduce transaction costs, and improve
farmers’ bargaining power. By shortening supply
chains, FPOs help narrow the gap between
farmgate and retail prices, thereby enhancing
farmers’ share in consumer expenditure.
Challenges to Scaling Dryland Horticulture
Despite its potential, the expansion of dryland
horticulture faces several constraints. High
perishability remains a major risk in the absence of
adequate storage and transport infrastructure.
Cold chain facilities are unevenly distributed, and
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limited access to institutional credit restricts
orchard establishment among small and marginal
farmers. Additionally, price volatility particularly in
crops such as tomato, onion, and chilli poses
market risks, while extreme weather events
increasingly affect flowering and fruit set.

Policy Pathways for Sustainable Expansion
Accelerating Micro Irrigation Adoption
Widespread deployment of drip and sprinkler
systems can substantially enhance water savings
and productivity in dryland horticulture.
Strengthening Post-Harvest Infrastructure
Investments in packhouses, cold storages,
refrigerated transport, and processing units are
essential to minimize post-harvest losses and
stabilize farm incomes.

Promoting Local Value Addition

Processing activities such as drying, pulping,
dehydration, and preparation of minimally
processed products can significantly enhance
value realization at the farm level.

Enhancing FPO Capacity and Digital Market
Access

Digital platforms enable farmers to access price
information, identify profitable markets, and reduce
distress sales, while stronger FPOs improve
collective market engagement.

Integrating Horticulture into Climate Resilient
Planning

Agroforestry, watershed development, and tree-
based farming systems can stabilize dryland

ecosystems, diversify income sources, and
enhance long-term sustainability.
Conclusion

Horticulture presents a compelling solution for
addressing the intertwined challenges of water
scarcity, climate variability, and rural poverty in
India’s dryland regions. By combining economic
viability with efficient resource use and climate
resilience, dryland horticulture offers a pathway for

transforming vulnerable landscapes into
sustainable  production  systems.  Strategic
investments in technology, markets, and

institutional support can unlock this potential,
enabling dryland regions to evolve from zones of
chronic risk into hubs of agricultural resilience and
prosperity.
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