
Volume 03, Issue 01, 2019 | 07 to 09

© 2019 by the authors. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution 

(CC BY) License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author(s) and 

source are credited. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

DOI: https://doi.org/10.51470/LSR

Introduction

India's farms are changing quietly, one emitter at a time. 

Where water once ran in broad, wasteful sheets across fields, a 

new generation of growers is embracing precision: drip lines 

that deliver water directly to the plant's root zone, sprinkler 

arrays that replace flood irrigation, and integrated systems 

that add fertilizer through the same pipes. Collectively known 

as micro-irrigation, these approaches are reshaping 

productivity, climate resilience and farmer livelihoods across 

the country and they're arriving at a crucial moment for 

Indian agriculture.

Why micro-irrigation matters now

India faces a squeeze on two fronts: shrinking freshwater 

availability in many regions and the need to produce more 

food for a growing population. Traditional surface irrigation 

methods—flooding fields from canals or pumps—are 

notoriously inefficient. A lot of applied water is lost to 

evaporation, runoff and deep percolation. Micro-irrigation 

systems such as drip and sprinkler methods apply water 

slowly and locally, which reduces loss and can often improve 

crop yields and quality.

Put simply: micro-irrigation helps farmers use less water to 

grow more — and that's a game changer for water-stressed 

states and smallholders whose margins are thin.

What the data shows

Since the launch of national push programs over the last 

decade, area under micro-irrigation in India has grown
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 substantially. The government's Per Drop More Crop (PDMC) 

initiative (initially under PMKSY and later routed through 

other schemes) has tracked year-wise coverage and provided 

subsidies and financial incentives to boost adoption. 

State-wise data and government reports show concentrated 

uptake in states like Gujarat, Andhra Pradesh, Karnataka, 

Maharashtra, Telangana and Madhya Pradesh — which 

together account for the majority of the country's micro-

irrigated area.

To support scaling, the central government created a 

dedicated Micro-Irrigation Fund (MIF) with NABARD as an 

implementing partner — an instrument intended to help 

states mobilize funds and subsidize systems for small and 

marginal farmers. The MIF has been periodically augmented 

to catalyze wider adoption. 

Scientific studies and randomized trials from India and 

elsewhere back up the claims: drip systems typically deliver 

substantial water savings, increase water use efficiency, and 

often raise yields — sometimes dramatically, depending on 

crop and management. Trials in horticulture, vegetables and 

some high-value field crops report large yield and quality 

gains when drip fertigation (water-plus-nutrient delivery) is 

used.

How farmers benefit — beyond water savings

1. Higher yields and better quality. By keeping soil 

moisture near optimal levels and delivering nutrients 

precisely (fertigation), plants experience less stress, more 

consistent growth and often improved yields and produce
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quality — important in markets for fruits, vegetables, spices 

and cash crops.

2. Lower input waste. Drip fertigation reduces fertilizer 

runoff and volatilization. Farmers use fertilizers more 

efficiently, which lowers costs and reduces environmental 

contamination.

3. Labor savings and mechanization readiness. Micro-

irrigation can reduce labor needs for irrigation management 

(no more manual channeling) and dovetails with mechanized 

transplanting and harvesting in many cropping systems.

4. Resilience to drought and changing rainfall patterns. 

In erratic monsoon years, being able to target water helps 

crops survive dry spells.

5. Opportunity for crop diversification. Reliable, efficient 

water delivery makes high-value horticulture and perennial 

crops more attractive to smallholders, improving incomes.

Challenges that remain

Despite strong benefits, scaling micro-irrigation across India 

isn't automatic.

• Upfront cost and financing: Even with subsidies, 

initial system costs (pumps, filters, pipes, drippers, 

controllers) can be a barrier for smallholders. This is 

where funds like the MIF and tailored credit matter.

• Technical know-how and maintenance: Drip lines 

clog, filters need cleaning, and pressure must be 

managed. Without training and after-sales support, 

systems can underperform.

• Water source sustainability: In some regions, 

switching to micro-irrigation without managing 

groundwater extraction can paradoxically increase 

groundwater pumping (because water is “cheaper” per 

unit crop), stressing aquifers. Micro-irrigation needs to 

be paired with groundwater governance and recharge 

strategies.

• Equity and access: Larger and better-connected 

farmers often adopt technologies faster than marginal 

farmers. Policy design needs to target smallholders and 

tenant farmers, too.

Innovations accelerating adoption

Micro-irrigation is no longer just pipes and drippers. 

Technology and data are making systems smarter and more 

farmer-friendly:

• Drip fertigation enables precise dosing of nutrients 

directly to the root zone, improving fertilizer use 

efficiency and reducing losses to the environment. 

Studies show notable increases in yield and nutrient 

uptake  when fert igat ion replaces  broadcast 

fertilization.

• IoT sensors and automation. Soil moisture sensors, 

flow meters and simple controllers let farmers automate 

irrigation schedules. Linked to smartphones or local 

controllers, they reduce guesswork and ensure timely 

irrigation.

• Solar pumping. Pairing solar pumps with drip systems 

reduces diesel costs and makes systems viable off the 

grid, which is transformative in regions with unreliable 

electricity.

• Service-based models. Companies and cooperatives 

sometimes supply drip irrigation as a service installing, 

maintaining and charging for water delivered or for the 

season which lowers the barrier to entry for 

smallholders.

Policy lessons and where to focus next

India's experience shows that subsidies alone are not enough. 

Successful scaling requires an ecosystem approach:

• Finance + service models: Combine subsidies with 

low-cost credit, insurance and service providers who 

maintain systems and provide spare parts.

• Capacity building: Invest in training extension 

workers and farmers on design, maintenance and 

fertigation scheduling.

• Link micro-irrigation to water governance: 

Encourage conjunctive use, recharge, and cropping 

plans that avoid over-exploitation of groundwater.

• Tailored solutions: Promote drip for high-value and 

water-sensitive crops where returns justify the 

investment, and support low-cost drip designs for 

smallholders.

• Monitoring and data: Maintain good state-level data 

on area covered, performance and impacts — this helps 

refine policy and target resources where they matter 

most. 

The human story: small changes, big impacts

Beyond numbers, micro-irrigation changes daily life. Farmers 

report less worry during dry spells, better crop quality at 

market, and time freed to pursue other activities. In many 

states, micro-irrigation has enabled farmers to transition 

from low-value cereals toward vegetables, fruits and cash 

crops that sustain higher incomes. When a drip system 

transforms a marginal plot into a reliably productive block, 

the benefits ripple through households and rural economies.

Conclusion 

Micro-irrigation won't solve every water or agricultural 

problem, but it's a crucial tool in India's toolkit for sustainable 

intensification — producing more with less. As digital tools, 

renewable energy, and better financing models mature, the 

potential for micro-irrigation to spread to smaller farms and 

more diverse crops grows. The challenge for policymakers, 

companies and researchers is to make the technology 

affordable, reliable and environmentally sound — so the drip 

truly becomes a steady source of prosperity in villages across 

India.
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