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transpiration, and integrated evaluation (TOPSIS) showed that comprehensive growth was positively correlated
with yield, implying that fruit weight models must incorporate coupled water-nutrient-CO2 effects rather than
treating each driver independently.

Intelligent irrigation-fertigation systems and IoT platforms offer promising tools to regulate environmental drivers
in real time and indirectly stabilize fruit weight. In greenhouse watermelon, an intelligent drip-fertigation system
used soil-moisture sensors and IoT-based controllers to adjust irrigation limits and nutrient supply by growth stage,
reducing water, N, P2O5 and K2O inputs by 33%-72% without compromising yield or fruit quality. Dry matter
accumulation and nutrient uptake followed logistic curves, and improving root traits under intelligent fertigation
enhanced water and nutrient acquisition, suggesting that such systems could be coupled with fruit weight models
to optimize source-sink balance during the fruit expansion phase. More integrated smart-farming architectures are
also emerging for melon and watermelon. An IoT system combining soil moisture, temperature, humidity, and
light sensors with CNN-based image analysis automatically regulated watering while predicting fruit weight with
accuracies above 99%, and achieved very high reliability of nutrient, pH, and moisture sensors. Broader reviews
of AI-IoT in precision agriculture emphasize that fusing remote sensing, high-throughput phenotyping, and
machine-learning analytics enables site-specific irrigation and fertilization, automated crop monitoring, and yield
forecasting, but also note challenges in data integration, scalability, and real-time decision support that must be
addressed before such systems can be widely deployed for watermelon fruit weight regulation.
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