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ICAR-Research Complex for Eastern Region, Patna

No-20: Drip Fertigation in vegetables for efficient water and nutrient management

Introduction

Indian agriculture faces the dual challenge of producing more food from limited natural
resources while maintaining soil health and environmental sustainability. Excessive dependence
on irrigation water and imbalanced fertilizer use, particularly the over-application of nitrogen
and underuse of macro and micronutrients, has led to declining nutrient-use efficiency, soil
degradation, groundwater pollution, and increasing production costs.

Vegetable crops, being nutrient-intensive and highly responsive to irrigation, require precise
management of both water and nutrients. In this context, drip fertigation—the application of
water-soluble fertilizers through a drip irrigation system—has emerged as an effective
technology for achieving balanced fertilizer use, higher nutrient-use efficiency, and improved
water productivity.

What is Drip Fertigation?

Fertigation is the process of applying fertilizers through irrigation water. In this systems, water-
soluble fertilizers are injected into irrigation water and delivered directly to the active root zone
through emitters. This system enables uniform distribution of both water and nutrients with
minimal losses.

Why Drip Fertigation is Important for Balanced Fertilizer Use

Vegetable crops require continuous and balanced nutrient supply throughout their growth cycle.
Conventional fertilizer application often results in nutrient losses through runoff, volatilization,
fixation, and leaching.

Drip fertigation overcomes these limitations by:

e Delivering nutrients directly to the root zone.

e Matching nutrient supply with crop growth stages.

o Allowing frequent application of small fertilizer doses.

e Improving synchronization between nutrient availability and crop demand.

o Enhancing nutrient uptake efficiency.
Thus, drip fertigation becomes a practical tool for implementing the 4R Nutrient Stewardship
Principles:



Fertigation Methods

Venturi Injector Method: Fertilizer solution is injected into the irrigation
system using pressure differences.

Simple, economical, and suitable for small and medium farms. |

4
Fertilizer Tank Method: Water-soluble fertilizers are dissolved in a fertilizer \\
tank and mixed with irrigation water.
Commonly used in drip irrigation systems. J
Injection Pump Method: A dosing pump injects a precise quantity of fertilizer w

into the irrigation line.

Provides accurate nutrient application and is ideal for high-value vegetable and ‘
i 1 crops

Precautions in Fertigation

Use Only Water-Soluble Fertilizers: Fertilizers such as urea, calcium nitrate, potassium
nitrate, MAP, MKP, and water-soluble NPK grades to ensure efficient nutrient delivery
and prevent emitter clogging.

Prepare Fertilizer Solution Properly: Dissolve fertilizers in a separate container, filter
the solution if needed, and avoid mixing incompatible fertilizers such as calcium sources
with phosphates or sulfates in the same stock solution.

Follow Proper Injection Timing: Begin irrigation with clean water to establish the
required operating pressure, inject fertilizers during the middle stage of the irrigation
cycle for uniform nutrient distribution, and finally run the system with clean water for
10—15 minutes to flush residual fertilizers from the pipelines and emitters, preventing
clogging and ensuring efficient system performance.

Maintain Filtration Units: Regularly clean screen, disc, or sand filters, Proper filtration
ensures uniform nutrient distribution and prevents clogging.

Apply Recommended Fertilizer Doses: Follow crop-specific nutrient recommendations.
Monitor Water Quality: Check irrigation water pH and electrical conductivity (EC).
Poor-quality water may reduce fertilizer solubility and cause precipitation inside the
system.

Regular System Inspection: Inspect emitters, laterals, valves, and fittings periodically.
Repair leaks or blockages promptly to maintain uniform application.

Safety Measures: Wear gloves and protective equipment while handling fertilizers. Store
fertilizers in a dry, well-ventilated place away from children and animals.



Stage-Wise Fertigation Schedule for Vegetables

Crop Stage

Nutrient Management

Establishment Stage

Apply 25-30% nutrients as basal dose;
emphasize root development.

Vegetative Growth Stage

Higher nitrogen application; balanced
phosphorus and potassium.

Flowering Stage

Increased phosphorus requirement; moderate
nitrogen supply.

Fruit Development Stage

Higher potassium application; supplement
with calcium and micronutrients.

Establishment Stage

Apply 25-30% nutrients as basal dose;
emphasize root development.

This stage-wise nutrient management ensures balanced nutrition, improves nutrient-use
efficiency, enhances crop yield and quality, and minimizes nutrient losses.

Benefits of Drip Fertigation in Vegetable Cultivation
Improved Fertilizer Use Efficiency
o 20-40% fertilizer saving.
e Higher nutrient recovery by crops.
Balanced Crop Nutrition
e Uniform nutrient availability throughout the growing season.
o Prevention of nutrient deficiencies and toxicities.

Water Conservation
e 50-70% water savings.
e Higher water productivity.

Enhanced Yield and Quality
e Increased marketable yield.
e Better size, colour, appearance, and shelf life.

Soil Health Improvement
e Reduced nutrient accumulation and salt build-up.
o Improved soil biological activity.
e Better nutrient balance.

Environmental Protection
e Reduced nitrate leaching.
e Lower groundwater contamination.
e Reduced greenhouse gas emissions from excessive fertilizer use.

Way Forward

To promote balanced fertilizer use and sustainable vegetable production:
1. Encourage soil-test-based fertilizer recommendations.
2. Expand micro-irrigation coverage under government schemes.



Promote fertigation scheduling based on crop growth stages.

Integrate sensors and IoT-based monitoring systems.

Increase awareness regarding balanced nutrient management.

Strengthen farmer training and capacity-building programs.

Encourage adoption of Integrated Nutrient Management approaches.

Conclusion

Drip fertigation is a precision nutrient and water management technology that promotes balanced
fertilizer use by delivering the right nutrient, in the right amount, at the right time and place,
thereby improving nutrient-use efficiency, conserving water, enhancing soil health, and
increasing farmers' profitability. Its widespread adoption in vegetable cultivation can
significantly contribute to India's goals of sustainable agriculture, resource conservation, and
climate resilience.
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"Balanced Fertilization through Drip
Fertigation: Saving Water, Enhancing
Nutrient Efficiency, Improving Soil
Health, and Building a Sustainable

Future for Indian Agriculture."
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