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Background:

Farmers in the eastern region traditionally practice conventional manual fertilizer
application in two splits, which does not align with the varying nutrient demands of crops
during different growth stages. Drip fertigation, applying fertilizers in multiple doses
aligned with crop growth stages, significantly improved nutrient management, water use
efficiency, and crop yields.

Description of the technology:

Growth stage linked fertigation pattern and planting geometry affect the nutrient uptake,
nutrient recovery, yield and water productivity of chilli pepper. Under denser planting
geometries, the yield increase compensated the increase in irrigation water and maintained
higher WP of chilli pepper. Planting of chilli pepper in triangular arrangement with row-to-
row distance of 40 cm and plant-to-plant spacing of 30 cm was the best geometry for chilli
pepper cultivation with drip irrigation. The next best alternative was to plant the chilli
pepper plants in a triangular pattern with slightly higher plant-to-plant distances (50 cm).
Growth stage based variable application of water-soluble fertilizers performed better over
the uniform fertigation dose with every event. Application of higher percentage of
recommended dose of fertilizer during 8- to 13- week (at early reproductive stage) after
transplanting of chilli in triangular arrangement with row-to-row distance of 40 cm and
plant-to-plant spacing of 30 cm resulted in 31.1, 59.3, 57.6 and 42% increase in N-recovery,
NUE, chilli yield and WP, respectively over the normal farmer practice of uniform fertilizer
dose during the entire crop cycle through drip fertigation with lesser planting density (75 x
50 cm spacing). However, for tomatoes, a triangulated planting geometry of 50x40x60 cm
with higher fertigation during the fruiting stage resulted in the highest yield of 80.9 t/ha,
water productivity of 34.8 kg/m?, and nitrogen use efficiency of 48%. In chili cultivation, the
30x40x60 cm layout with uniform weekly fertigation produced top yields of 14.4 t/ha, water
productivity of 5.2 kg/m3. Broccoli thrived with a 30x40x60 cm layout and higher fertigation
during the vegetative stage, yielding 31.3 t/ha with a water productivity of 15.8 kg/m? and
nitrogen use efficiency of 52%. Sweet corn achieved its peak yield of 21.3 t/ha with a 75x50
cm geometry and higher fertigation during fruiting, reaching a water productivity of 7.4
kg/m3. These advancements demonstrate the transformative potential of integrating
strategic planting geometry with stage-specific fertigation. Overall, results suggested that
adjustments in fertigation dose and maintaining optimal plant population improved yield
and increased nutrient and water use efficiencies.
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Commercial potential:

The technology can be offered through consultancy services or outsourced to the State
Agricultural Department, Development agencies like National Horticultural Mission
(NHM), RKVY, NGOs, and farmers’ groups.
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Impact:

The impact of Modified Drip Fertigation Technology (MDFT) on vegetable production in
Eastern India has been increasingly recognized as a transformative tool for improving
agricultural productivity, resource use efficiency, and environmental sustainability. Given
the region’s diverse agro-climatic conditions, where water scarcity, erratic rainfall, soil
degradation, and nutrient imbalances are common challenges, MDFT can significantly
contribute to overcoming these barriers and enhance the profitability of vegetable farming.

Agro-ecoregions suitability:
Vegetable production areas in Eastern India, which is characterized by diverse agro-
climatic zones.
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