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Literature Review on Smart Irrigation Systems (2022–2025)

2022 — IoT-Based Irrigation Architectures
Patil, S., & Kale, R. (2022). IoT-based irrigation architectures: A systematic review.  
This study examined IoT applications in smart agriculture, focusing on irrigation system architectures. It highlighted sensor–gateway–cloud designs, low-power sensing, and network reliability. Adoption barriers such as rural connectivity and energy limitations were emphasized. The authors noted gaps in long-term deployments and called for standardized evaluation metrics such as water savings, yield impact, and energy use.

2023 — Integrated Smart Irrigation Approaches
Rodriguez, M., Chen, L., & Kumar, A. (2023). Smart irrigation systems in agriculture: A systematic review.  
This review synthesized smart irrigation strategies that extend beyond IoT, incorporating decision support systems and agronomic integration. It emphasized sensor fusion (soil moisture and weather data), closed-loop scheduling, and interoperability across platforms. However, fragmented standards, poor data quality, and insufficient comparative trials across crops and climates were identified. The authors recommended robust field-scale validation to ensure practical adoption.

2025 — IoT-Enabled Smart Drip Irrigation
Ahmed, T., & Singh, P. (2025). Smart drip irrigation systems using IoT: Architectures and deployment review.  
This review analyzed 56 peer-reviewed studies published between 2015 and 2024, with emphasis on recent advances in IoT-enabled drip irrigation. It discussed edge–cloud hybrid architectures, machine learning models for soil moisture prediction, and anomaly detection in irrigation scheduling. Deployment aspects such as latency, reliability, and maintenance were highlighted. Despite progress, challenges remained in model generalization across diverse soils, lifecycle maintenance, and economic feasibility for smallholder farmers.

Cross-Cutting Synthesis
Across these studies, the literature shows a clear evolution:  
- Technology maturation: From cataloging IoT architectures (Patil & Kale, 2022), to integrated, interoperable systems (Rodriguez et al., 2023), and finally AI/ML-enhanced, deployment-focused drip irrigation (Ahmed & Singh, 2025).  
- Persistent challenges: Connectivity, power supply, standardized metrics, and real-world validation remain unresolved.  
- Practical implications: For contexts such as Tanzania, priority should be given to low-power sensor networks, edge-first designs to reduce dependence on connectivity, interoperable platforms, and pilot studies with clear KPIs before scaling.  


