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ABSTRACT
Micro-irrigation	has	emerged	as	a	 transformative	approach	 in	 Indian	agriculture,	offering	ef�icient	water	use	and	 improved	crop	
productivity.	Government	policies	and	subsidy	programs	have	played	a	signi�icant	role	in	promoting	the	adoption	of	drip	and	sprinkler	
systems	among	smallholder	and	commercial	farmers.	Despite	these	initiatives,	adoption	rates	vary	due	to	factors	such	as	upfront	costs,	
technical	knowledge,	and	regional	water	availability.	This	review	examines	the	role	of	policy	interventions,	incentives,	and	awareness	
programs	in	facilitating	micro-irrigation	uptake.	It	also	explores	barriers	to	adoption,	farmer	perceptions,	and	strategies	to	enhance	the	
diffusion	of	these	technologies	across	diverse	agro-climatic	zones	in	India.
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1.	The	Need	for	a	Revolution
India's agriculture faces an urgent challenge: growing food 
demand with shrinking water resources. Agriculture consumes 
over 80% of freshwater, yet traditional �lood irrigation wastes 
nearly half of this water through runoff, evaporation, and deep 
percolation.
Micro-irrigation—comprising drip, sprinkler, and localized 
irrigation systems—has emerged as a solution to increase 
water-use ef�iciency, crop productivity, and farmer income. 
What makes the story remarkable is not just the technology, but 
the policy frameworks and farmer adoption that are driving a 
nationwide revolution.

2.	The	Policy	Push:	From	Vision	to	Action
Recognizing the water crisis and potential of micro-irrigation, 
the Government of India has implemented several programs:
a)	Pradhan	Mantri	Krishi	Sinchayee	Yojana	(PMKSY)	–	Per	
Drop	More	Crop	(PDMC)
Ÿ Launched in 2015, PDMC promotes drip and sprinkler 

irrigation to improve water-use ef�iciency.
Ÿ Offers subsidies up to 55% for general farmers and 75% for 

small/marginal farmers, reducing the upfront investment 
barrier.

Ÿ Encourages cluster-based adoption, especially for 
smallholder and fragmented farms.

b)	Micro-Irrigation	Fund	(MIF)
Ÿ Managed by NABARD, the MIF provides low-interest 

�inancing to state governments, cooperatives, and farmer 
groups.

Ÿ Targets large-scale infrastructure development for drip and 
sprinkler networks.
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c)	State-Level	Micro-Irrigation	Missions
Ÿ States such as Maharashtra, Gujarat, Telangana, and Tamil 

Nadu have launched dedicated micro-irrigation schemes 
offering subsidies, technical training, and monitoring 
support.

Ÿ These missions aim to cover both high-value crops 
(vegetables, fruits) and water-intensive crops (cotton, rice, 
sugarcane).

Through these initiatives, the government has combined 
�inancial incentives, technical support, and awareness 
campaigns to catalyze adoption.

3.	Farmer	Adoption:	A	Grassroots	Movement
Policy alone cannot create a revolution—it requires farmers to 
adopt and trust the technology.

Drivers	of	Adoption:
Ÿ Water	Scarcity: Farmers in semi-arid regions (Rajasthan, 

Gujarat, Telangana) quickly adopted drip systems to reduce 
dependency on erratic rainfall.

Ÿ Higher	 Returns: Micro-irrigation increases yield by 
20–50% and reduces water and fertilizer costs.

Ÿ Government	 Subsidies: Reduced upfront investment 
lowers risk for marginal farmers.

Ÿ Market	Demand: High-value vegetables, fruits, and �lowers 
bene�it most from uniform water and nutrient management.

Ÿ Peer	In�luence: Success stories spread quickly in villages, 
encouraging neighbors to invest.

Adoption	Statistics	(2024	Estimates):
Ÿ Total area under micro-irrigation: ~20 million hectares.
Ÿ Small and marginal farmers share: ~65–70% of micro-

irrigated area.
Ÿ Key states leading adoption: Maharashtra (~4.5 M ha), 

Gujarat (~4 M ha), Telangana (~3.5 M ha), Tamil Nadu (~2 M 
ha).
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Ÿ Water-use	 ef�iciency: Increases from 60–70% under 
conventional irrigation to 90–95%	 with	 drip/smart	
systems.

Ÿ Fertilizer	 ef�iciency: Nutrients delivered via fertigation 
reduce leaching and improve uptake by 25–40%.

Ÿ Labor	savings: 30–50% less labor required for irrigation 
and fertilizer application.

Clearly, policy push combined with farmer adoption leads to 
tangible gains in both ef�iciency and income.

5.	Challenges	in	Scaling	Up
Despite the remarkable progress, challenges remain:
1.	High	Initial	Cost: Even with subsidies, some farmers hesitate 
to invest.

2.	Maintenance: Emitters may clog; lack of technical support 
can reduce ef�iciency.

3.	 Technical	 Literacy: Scheduling irrigation and fertigation 
requires training.

4.	 Fragmented	 Landholdings:  Small, irregular plots 
complicate drip network design.

5.	Energy	and	Water	Access: Pumping water for drip requires 
reliable electricity or diesel, which can be limiting in remote 
regions.
Addressing these requires continued extension services, 
cooperative models, low-cost sensor integration, and 
community-based �inancing.

6.	Innovations	Accelerating	Adoption
Recent innovations are bridging the gap between policy and 
practical use:
Ÿ Low-Cost	 Drip	 Kits: Affordable kits allow small plots to 

access micro-irrigation at ₹3,000–₹5,000 per 500 m².
Ÿ IoT-Enabled	Smart	Drip	Systems: Farmers can automate 

irrigation using mobile apps and cloud dashboards.
Ÿ Community	Micro-Irrigation	Projects: Groups of farmers 

share infrastructure, reducing per-farmer cost and 
maintenance burden.

Ÿ Climate-Adaptive	 Scheduling: AI models help schedule 
irrigation based on weather forecasts, soil type, and crop 
stage.

These approaches make micro-irrigation accessible, practical, 
and future-ready for small and medium farmers.

The movement is particularly striking among smallholders, 
where low-cost drip kits, community systems, and cooperative 
management make micro-irrigation feasible and pro�itable.

4.	Impact	on	Productivity	and	Water	Ef�iciency
Evidence shows that micro-irrigation transforms productivity:
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7.	The	Road	Ahead:	Scaling	a	National	Revolution
For India to achieve sustainable water management and 
climate-resilient agriculture, micro-irrigation must expand 
further:
Ÿ Target	 Area: ~70 million hectares suitable for micro-

irrigation.
Ÿ Farmer	 Inclusion: Focus on marginal and smallholders 

through subsidies, training, and �inancing.
Ÿ Technology	 Integration: Low-cost sensors, automated 

fertigation, and AI-based irrigation scheduling.
Ÿ Community	 Models: Encourage shared micro-irrigation 

systems to reduce cost and improve maintenance.
With the right combination of policy, technology, and farmer 
participation, micro-irrigation can transform India's agriculture 
into a water-smart, high-yield, and sustainable system.

8.	Conclusion:	
The micro-irrigation revolution is not just a story of 
technology—it's a story of policy, empowerment, and 
grassroots adoption. Farmers are proving that with smart 
support, affordable solutions, and practical training, even small 
landholdings can achieve high productivity, water ef�iciency, 
and economic gains. From policy corridors in Delhi to small 
villages in Maharashtra, every drop saved is a step toward 
sustainable and pro�itable farming, and India is leading this 
revolution.
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