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    Abstract
Weather conditions have a significant impact on crops and temperature is one of the main factors that controls plant development. Thermal time models that are based on temperature have been applied to predict the development of many species. To implement these models the determination of a proper base temperature (Tb) is required to characterize the differences among developmental stages and cultivars. The goal of this study was to determine the unique Tb and degree-days (DD) to predict budbreak, bloom and veraison for 17 cultivars. Tb’s were estimated through the minimum variance method using phenological data collected during 23 years in Prosser, Washington. Tb increased throughout grapevine development, and ranged from 6.1 to 8.4°C for budbreak, from 7.2 to 10.5°C for bloom, and from 9.4 to 12.8°C for veraison. Starting DD accumulation on January 1 and using the Tb’s estimated for each individual cultivar, duration to budbreak ranged from 78 to 180 DD, from budbreak to bloom ranged from 240 to 372 DD and from bloom to veraison ranged from 556 to 800 DD. Errors in prediction varied between 4.8 to 7.8 days to budbreak, 1.9 to 5.5 days to bloom and 7.1 to 12.4 days to veraison. Based on the errors in prediction, the models that used an estimated Tb specific for a phenological stage showed a better performance compared to the models that had a fixed of Tb of 0°C and 10°C. The estimated thermal time parameters provide a simple approach to characterize differences among cultivars and assist growers and industry in implementing management practices through simple decision support tools based on thermal time models.
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