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Crop load management is important for producing high-quality fruit each year. It remains one of the greatest challenges for orchard management. Fruit thinning is particularly difficult for Honeycrisp apples. The ‘Malusim’ model utilizes a carbohydrate balance approach to predict apple fruitlet thinning. However, the model was developed in a cold temperate region that may not account for higher temperatures in Washington state. This study assessed early-season canopy growth, biomass partitioning, and non-structural carbohydrates (NSC) of ‘Honeycrisp’ apples grown under three different training systems. The first experiment compared the canopy growth of Honeycrisp topworked in 2016 onto a ‘Granny Smith’ interstem with M.9T337 as a rootstock. Trees were trained to tall spindles, bi-axis, and triple-axis. Canopy infill was assessed using the Plant Canopy Imager and weekly shoot-length measurements. The second experiment assessed biomass partitioning of (spurs, first-year growth, branches, trunk, rootstock), and non-structural carbohydrates (NSC) were analyzed among training systems. Training systems significantly impacted total branch length. Tall Spindle trees had significantly longer length growth than the bi-axis and triple-axis trees. Rapid growth was observed within thirty days after full bloom in all three training systems in 2024 and 2025. Growth cessation occurred earlier in the bi-axis and triple-axis trees as compared to the tall spindle. Below-ground portions accounted for more biomass than the above-ground portions of the trees among the training systems. Partitioning of biomass differed among the training systems, with less branch biomass in bi-axis and triple -axis trees compared to tall spindles in spring. Below-ground biomass had higher NSC. The differences in carbon partitioning and canopy growth among the modern training systems compared to trees used in the Malusim model may change how the model performs, producing different thinning rate recommendations for apple growers.

