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ABSTRACT

Rice production is crucial in both cultural and economic settings in the Philippines. However, costly and time-consuming lab testing for soil is
one of the primary reasons why rice production in the country has gone down. This study aimed to create OPTIRICE, a decision-support tool
for fertilizer management in rice fields, giving out rapid data-driven solutions. The web application was designed using Lovable Al, incorporat-
ing key soil indicators such as, Nitrogen (N), Phosphorus (P), Potassium (K), and pH, while also including crop variety and growing season. The
website was designed to provide precise fertilizer recommendations that were from numerous institutions. T - Test and Mean Absolute Per-
centage Error (MAPE) to evaluate the site’s accuracy. The web app’s fertilizer recommendations were incredibly accurate, ranging from 14.3
% to 0.51 % error in the Mean Average Percentage Error (MAPE) test, and the nutrients Nitrogen, Potassium, and pH shows high accuracy
while Phosphorus has lower accuracy but nevertheless, accurate according to the T - Test. OPTIRICE is a highly accurate decision-support and
fertility management tool. Although minor differences were observed, through further calibration OPTIRICE can be used as a platform for
modern rice production.
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Introduction

In the Philippines, rice plays a crucial role serving as the way of life for many Filipinos nationwide, making up 35% of an average Filipino’s
calorie intake, and the source of income of millions of farmers in the country (Angeles-Agdeppa & Custodio, 2020). However, due to
technological gaps and high costs for fertilizer and labor, rice production has gone down in the country. From 20.06 million metric tons
in 2023, to only 19.09 million metric tons in 2024, making a decline of almost 5% in only a year (Department of Agriculture [DA], 2024).

As of 2025, Artificial Intelligence (Al), has gained popularity in multiple countries. With it being used to detect nutrient deficiencies and
recommend fertilizer treatments, it has become an essential tool for modern agriculture, reducing production cost and wasted re-
sources (Musanase et al., 2023).

An Al-powered soil analysis and fertilizer recommendation tool, “OPTIRICE” is designed to aid local Filipino farmers in making data-
driven decisions for optimal rice growth in their respective rice fields. The web-app analyzes key soil nutrients: Nitrogen (N) for the
yield’s quality and speed of growth, Phosphorus (P), for energy storage, and Potassium (K), for photosynthesis and the crop’s metabo-
lism process, with pH also being critical for the NPK’s availability in the crops. The website also considers the variety (hybrid and inbred),
and the growing season (wet and dry) of the rice crops. OPTIRICE integrates a color-spectrum input system that aligns with the Depart-
ment of Agriculture’s (DA) soil test kits, and also a manual input option to make it user-friendly. OPTIRICE processes this information,
and gives out fertilizer recommendations tailored to what that specific rice field needs.

Conclusion

The results of the study demonstrated that OPTIRICE is a reliable and accurate Al-assisted decision-support system for fertilizer
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management in rice fields. Through the integration of Mean Absolute Percentage Error (MAPE) and Paired t-test, the system achieved
strong performance in accuracy, statistical agreement, and consistency across different rice varieties and seasonal conditions. These
outcomes confirm that OPTIRICE can effectively generate data-driven fertilizer recommendations that closely align with expert assess-
ments while maintaining stable performance under variable environmental settings. The findings further highlight OPTIRICE’s potential
to enhance precision agriculture by minimizing human error, reducing the need for manual computation, and standardizing fertilizer
recommendations. Although minor deviations were observed between Al and expert results, these differences fall within acceptable
limits and do not affect the system’s overall reliability. With further calibration using real field data, expanded nutrient parameters,
and localized adaptation, OPTIRICE can become a fully functional and scalable platform for modern rice production systems. In conclu-
sion, OPTIRICE proves that artificial intelligence can be a practical and sustainable tool for improving fertilizer management. By pro-
moting efficient nutrient utilization and supporting evidence-based decision-making, the system contributes to more productive, cost-
effective, and environmentally responsible rice farming practices.
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