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Background and Objectives: Climate variability, water scarcity and rising input costs threaten food security in South Asian smallholder systems. This study aims to evaluate an integrated smart agriculture framework that improves resource efficiency and supports sustainable development.
Methodology: A 12-month field trial was conducted on 40 rice and vegetable farms in southwestern Bangladesh. Soil-moisture and salinity sensors sent data through a LoRa network to a cloud platform. A machine learning model generated irrigation and fertilizer advice, delivered through a Bangla mobile app. Twenty farms used the system and twenty served as controls.
Results: Participating farms reduced irrigation water use by 28% and fertilizer use by 18%, while yields rose by 14% compared with controls. Net income increased by 22%, and farmers reported high satisfaction with advisory accuracy. The sensor investment was repaid within two seasons.
Conclusion: Low-cost smart agriculture can raise productivity while conserving water and inputs, supporting the sustainable development goals on food security, responsible consumption and climate action. Scaling up will require farmer training, supportive policy and shared digital infrastructure.
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