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Abstract

High yield and eating quality are distinct outcomes. Increasing nitrogen may strengthen canopy growth and yield
components while also increasing grain protein and changing head-rice recovery and palatability. Alternate wetting and
drying may reduce irrigation demand, but its performance depends on soil, climate, water delivery, and management
around flowering. Planting density simultaneously changes panicle number, grains per panicle, canopy aeration,
lodging, and disease conditions. A single-factor comparison therefore cannot identify a management combination that

jointly performs well on yield, quality, water use, and cost.

This public working paper integrates evidence from Taiwan's Ministry of Agriculture, agricultural research and extension
institutions, the International Rice Research Institute, and formal research literature. It specifies a prospective 2 X2 X2
factorial field protocol for transplanted rice: 100% versus 80% of the soil-tested local nitrogen recommendation;
continuous shallow flooding versus safe alternate wetting and drying; and 30X 15 cm versus 30 X24 cm spacing. Each
site-season contains four randomized complete blocks and 32 plots. A confirmatory design covers three coded regions
and two crop seasons, yielding 192 plot-season observations. The release package provides a deterministic
randomization schedule, blank field-data template, measurement schedule, and prespecified analysis plan.

Co-primary domains are paddy yield standardized to 14% moisture, blinded sensory and instrumental eating-quality
measures, metered irrigation water, and full production cost per kilogram. The proposed mixed model estimates
nitrogen, water, density, and interactions while accounting for site, season, and blocks nested within site-season. Under
a simplified balanced and independent planning assumption, the confirmatory design has an approximate minimum
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detectable standardized difference of d=0.404 for a two-level main effect at two-sided a=.05 and 80% power. This is a

planning calculation, not an observed or guaranteed effect.

No rice has been planted, sampled, or tested for this study. The paper reports evidence-based hypotheses and a field-
ready protocol, not empirical treatment effects. Its central conclusion is procedural: claims about producing rice that is
simultaneously high yielding, palatable, water efficient, and economical require same-variety randomized comparisons,
metered water, standardized harvest and milling, and blinded quality assessment.
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