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Large canopies of pear trees cause uneven sunlight exposure, creating variability in postharvest outcomes. To achieve more uniform fruit batches based on sunlight exposure, d’Anjou pears were sorted using a newly adapted Chlorophyll-Carotenoid Index (CRI) derived from hyperspectral images (640 x 840 px; 400-1100 nm) taken at harvest. This thesis addresses two main objectives. The first was to evaluate the performance of an adapted CRI model. Fruit harvested in 2024 and 2025 was scanned using hyperspectral imaging, sorted using CRI, stored, and later evaluated for maturity indices firmness (lbs), chlorophyll degradation (IAD), background color (1–4), soluble solids (°Brix), titratable acidity (citric acid %) and physiological disorders. In 2024, maturity indices showed greater differences between low and high groups than those of the medium group. This showed that further adjustments of the index were necessary to make group separation more visible. Adjustments were implemented for 2025 which are currently being analyzed. Objective 2 was to evaluate the effect of plant growth regulators (PGRs) on fruit sorted using the CRI index. Three experiments were conducted. Experiment 1: fruit from two locations was treated with 1-methylcyclopropene (1-MCP) and evaluated after 6 and 8 months of storage. 1-MCP treated fruit maintained higher firmness at both locations, though treatment responses were orchard dependent. Experiment 2: fruit from the same locations were exposed to ethylene. Fruit was then evaluated after 3 and 5 months of storage. In Hood River, the low group exhibited greater treatment related changes among all groups. In Cashmere, treatment effects were similar across groups. Experiment 3: A Hood River orchard received an aminoethoxyvinylglycine (AVG) application preharvest with fruit assessed after 8 months of storage. AVG application had no measurable impact on fruit maturity after storage. Across all trials, maturity indices were evaluated to assess interactions between CRI groups and PGR treatments.

