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[Abstract] This study used 1—year—old Red Fuji apple saplings as test materials and investigated the effects of
nitrate nitrogen and ammonium nitrogen at different concentrations on the growth, physiological characteristics,
and nitrogen utilization of dwarf apple saplings through a two factor completely randomized design. The results
showed that nitrate nitrogen treatment significantly promoted plant morphological development, with NC
treatment achieving the highest values in lateral shoot length, central stem elongation, and stem thickness. The
total dry mass and relative growth rate were significantly better than those of ammonium nitrogen treatment. In
terms of physiological metabolism, NC treatment significantly increased the total chlorophyll content and net
photosynthetic rate, and the nitrogen absorption and distribution in various organs showed the optimal state.
Low concentration ammonium nitrogen (AL) treatment resulted in a decrease in leaf potassium and manganese
content, and a 99.53% reduction in nitrogen transfer efficiency. Principal component analysis showed that
nitrate nitrogen significantly increased biomass accumulation and nitrogen fertilizer utilization efficiency by
enhancing photosynthetic capacity and nitrogen allocation efficiency. This study provides a theoretical basis for
precise regulation of nitrogen fertilizer in dwarf apple orchards, and suggests using nitrate nitrogen sources
combined with conventional concentrations in production to balance high yield and ecological benefits.
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