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‘Gala’ and ‘Honeycrisp’ are the most widely produced organic apple cultivars in Washington State. As year‑round demand for organic apples continues to rise, maintaining fruit quality during long‑term storage and shelf life remains challenging due to restrictions on synthetic chemical treatments. This study evaluated Dynamic Controlled Atmosphere based on Respiratory Quotient (DCA‑RQ) and Hot Water Treatment (HWT) as non‑chemical approaches to optimize storability and fruit quality. In Objective 1, DCA‑RQ was compared to Controlled Atmosphere (CA) and Regular Air (RA) storage for up to 9 months (CA: 2 kPa O₂, 0.5 kPa CO₂; RA: 1 °C for ‘Gala’, 3 °C for ‘Honeycrisp’; RH > 85%), followed by 2 or 4 weeks in air  and evaluated at 1 and 7 days at 20 °C to simulate transit, and ‘shelf-life’. DCA‑RQ significantly improved fruit firmness and titratable acidity in ‘Gala’ and reduced chlorophyll degradation, respiration, and internal ethylene concentration in both cultivars. Firmness of ‘Honeycrisp’ did not differ between storage treatments. DCA‑RQ reduced shrivel and internal browning in ‘Gala’ and lowered bitter pit incidence in ‘Honeycrisp’; however, soft scald, soggy breakdown, CO₂ injury, and decay incidence were elevated under DCA‑RQ conditions. In Objective 2, HWT at 49 °C or 52 °C for 2 minutes applied at harvest by immersion, maintained fruit quality in the first season but declined in the second season. HWT resulted in fruit surface damage and increased decay in both cultivars. Overall, these results demonstrate that DCA‑RQ provided a cultivar‑dependent benefit, particularly for ‘Gala’, while HWT exhibited inconsistent performance across seasons.
