
 

 

 
Agri Articles 

(e-Magazine for Agricultural Articles)  

Volume: 06, Issue: 04 (JULY-AUG, 2026) 
Available online at http://www.agriarticles.com  

Agri Articles, ISSN: 2582-9882 
 

 

Agri Articles ISSN: 2582-9882 Page 1165 

Precision Irrigation and Fertigation Technologies in Vegetables 
*
Bharat Kumar

1
 and Hemant Gurjar

2
 

1
Assistant Professor, Department of Horticulture, Shrinathji College of Agriculture, 

Nathdwara Affiliated to MPUAT, Udaipur, Rajasthan, India 
2
Ph.D. Research Scholar, Department of Plant Pathology, RCA-MPUAT, Udaipur 

*
Corresponding Author’s email: chouhan.bharat58@gmail.com

  

 

egetable crops require frequent and timely availability of water and nutrients because of 

their rapid growth, shallow root systems and high productivity potential. Conventional 

flood irrigation may cause uneven water distribution, runoff, deep percolation and nutrient 

losses. Precision irrigation and fertigation provide an efficient alternative by supplying water 

and nutrients directly to the crop root zone according to crop requirement. Precision irrigation 

means applying the right quantity of water at the right time and at the right location. Drip 

irrigation is particularly suitable for vegetables because water can be delivered close to 

individual plants. Fertigation further improves the system by applying soluble fertilizers 

through irrigation water. 

What is Precision Irrigation? 
Precision irrigation is a technology-based approach in which irrigation is scheduled according 

to crop water requirement, soil moisture, weather conditions and crop growth stage. Instead 

of irrigating the entire field uniformly, water is supplied precisely to the active root zone. 

Important components include drip and micro-drip systems, surface and subsurface drip 

irrigation, soil-moisture sensors, weather- and evapotranspiration-based scheduling, 

automated controllers, pressure-compensating emitters, filters, valves and fertigation units. 

Drip Irrigation in Vegetable Crops 
Drip irrigation is one of the most important precision irrigation technologies for tomato, 

chilli, brinjal, cucumber, capsicum, okra, cauliflower, cabbage, onion and melon crops. Water 

is delivered through laterals and emitters at a low discharge rate, maintaining favourable 

moisture around the root zone while reducing unnecessary wetting of inter-row areas. 

Fertigation: Combining Water and Nutrients 
Fertigation is the application of soluble fertilizers through irrigation water. It allows nutrients 

to be supplied near the active root zone in smaller and more frequent doses. This approach 

can improve nutrient-use efficiency, reduce losses and synchronize nutrient availability with 

crop demand. Major advantages include better fertilizer-use efficiency, reduced leaching and 

runoff, uniform nutrient distribution, reduced labour requirement and flexibility in nutrient 

scheduling. 

Sensor-Based Irrigation Scheduling 
Soil-moisture sensors can measure moisture conditions in the root zone and help determine 

when irrigation should begin. Weather-based systems can additionally use temperature, 

humidity, wind speed, solar radiation and evapotranspiration information to estimate crop 

water requirement. Combining sensor data with irrigation controllers can reduce unnecessary 

irrigation and improve water-use efficiency. 
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Benefits in Vegetable Production 
Precision irrigation and fertigation can save water, improve fertilizer-use efficiency, support 

uniform crop growth, improve yield and quality, reduce weed-favouring wet areas, and 

reduce labour. The technology is suitable for both open-field vegetable production and 

protected cultivation. 

Crop-Specific Applications 
Tomato: uniform moisture and nutrient supply during flowering and fruit development. 

Cucumber: frequent root-zone water and nutrient management for vigorous growth and fruit 

quality.  

Capsicum: controlled irrigation under protected cultivation. 

Onion: uniform moisture during bulb development. 

Cabbage and broccoli: better water and nutrient management with improved resources use 

efficiency. 

Smart Fertigation Scheduling 
Fertigation should be based on crop growth stage and local recommendations. During 

establishment, irrigation and nutrient supply should be carefully controlled. During vegetative 

growth, water and balanced nutrients are increased according to crop demand. During 

flowering and fruit or bulb development, stable moisture and balanced nutrition are 

important. At maturity, irrigation and fertigation should be adjusted according to crop 

maturity and market requirements. 

Challenges and Management 
Initial investment may be higher than conventional irrigation. Emitters can clog if filtration is 

inadequate. Only soluble and compatible fertilizers should be used. Water quality and system 

pressure should be monitored, laterals should be flushed periodically, and operators need 

training in scheduling, fertigation and maintenance. 

Future Prospects 
The future lies in integrating drip irrigation, fertigation, sensors, automation, weather 

information, Internet of Things (IoT) and artificial intelligence. These technologies can 

combine soil-moisture, weather and crop information to support timely irrigation and nutrient 

decisions, helping farmers produce more vegetables with less water, fertilizer and labour. 

Conclusion 
Precision irrigation and fertigation are important tools for sustainable and resource-efficient 

vegetable production. Drip irrigation supplies water close to the crop root zone, while 

fertigation enables nutrients to be delivered in a controlled manner. Sensor-based scheduling 

and automation can further improve irrigation accuracy. Proper system design, regular 

maintenance and location-specific crop recommendations are essential for long-term success. 


