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Abstract

This research aimed to optimize the spatial precision and economic
performance of the material metering system in a semi-automatic rice seedling
nursery machine. The study evaluated physical properties of substrates and
developed mathematical models for system calibration. Arranged in a CRD with
five replications, the experiments utilized carbonized rice husk (88.225% porosity)
and RD43 rice seeds. Results demonstrated superior stability with a 9%CV below
5% across all settings. The discharge quantity was best described by second-
order polynomial models (R?>0.98), facilitating precise control. Economically,
the optimal setting at level 8 yielded a peak field efficiency of 79.435% with a
total material cost of 14.909 Baht per tray. High precision effectively prevented
hidden economic losses of 412.105 Baht per hour by mitigating over-seeding.
In conclusion, the system enhances both mat quality and industrial-scale cost-

effectiveness.

Keywords: Semi-Automatic Rice Seedling Nursery Machine, Material Metering

System, Spatial Precision, Economic Performance, System Calibration
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MNHANTIATIZINT99 5 nuddaiuginadusulsings (Critical
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