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An Invited Talk in PF4 Session on   “Smart Irrigation Management” in 9th India International Water Week on Climate Resilient Water 
Management, September 23, 2026, Bharat Mandapam, New Delhi
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Agriculture - one of humanity's first endeavours and 

Mainstay of our civilization 

Has changed greatly over time to Agriculture 4.0 (Smart Agriculture) to fulfil 
the needs of an expanding global population, adjust to shifting climatic 
circumstances, and solve sustainability related issues



Conventionally relied on Sensing of Environmental Conditions

Goal of Smart Agriculture: 
Precision-Profitability-Prudence based sustained agricultural production 

through Demand Coherence and Input Management
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 Sense agricultural parameters
in real-time (Detect)

 At unique coordinates &
temporal (e.g., morning, noon,
afternoon and evening)
domains at programmed
“sleep and awake” battery
cycles (Locate) and

 Transfer sensed data from
crop field to control station thru
a range of multi-hop wireless
transmission techniques &
devices for algorithm-based
decision making (Report &
Apply)

Contemporary Needs  
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Going beyond Sensing to Automatic application of inputs s.a. 
water, fertilizers and pesticides through “Smart Field Systems” 

with capability to:



Sensor: TDR probe soil moisture placed at 5 & 10 cm depth

Power for sensor: solar-powered battery 

Communication setup:

Sensor to Cloud – Telemetry (Sim based communication)

Cloud to Microcontroller/ App – Telemetry  

Microcontroller to solenoid valve & pump – wired

Pump & solenoid valves operation:

On: below the threshold value of soil moisture  

Off: FC-based calculation

Automatic Solar Powered Drip Irrigation System for Orchards

Courtesy: Dr Vijay Prajapati, 
Sr. Scientist, WTC, IARI

(prajapati114@gmail.com)System being tested on coffee plantation & flowering plants
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System successfully tested in rice-wheat cropping system: Saved ~ 30% water
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Low-Cost Polymer based Sensors/ Sensing Devices

However, their mechanism of exposure,  stability, soil compatibility and complete  
mechanical system designing are yet to be standardized
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In the world of sensor technology, miniaturization has been a driver of innovation leading  to 
the development of micro-electromechanical systems (MEMS) and nano-
electromechanical systems (NEMS).

These are polymer based technologies & integrate mechanical elements and electronics 
at micro and nano scales.



Global Market Size For Smart Agriculture:
As per “Precedence Research”, smart agriculture market has grown 

considerably over time & is expected to increase @ Compound Annual 
Growth Rate (CAGR) of 10.2% between 2022 and 2030
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Despite its potential, the adoption 
of Agriculture 4.0 remains slow and 
uneven, particularly in developing 
nations due to: 

 SMALL LAND HOLDINGS

 Low capital 

 Multiple crops/ cropping systems

 Irregular electricity supply

 Mechanical failure of the 
sophisticated devices under harsh 
environmental conds.

 Digital literacy issues

 Lack of precisely validated zone-
specific integrated simulation 
models

 Data security threats

Limitations & Needs for Sensor Technology under Indian Scenario
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Investments in rural 
infrastructure (high speed & low 

cost internet/ data transmission , solar 
powered multipurpose robots/ UAVs, 

locally manufactured sensors, 
intelligent batteries/ algorithms & 

indigenous mobile applications for real 
time analytics), 

Public-Private partnerships, 

Farmer training programs 
(digital literacy & nation wide drone 

training & certification), and 

Policy interventions including 
subsidies, tax incentives, custom 

hiring/ rental services & 
regulatory frameworks 

to ensure implementation of 
smart farming on a large scale.




