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Abstract
Improving the availability of essential nutrients for plants is one of the key factors in enhancing
fruit quality and reducing production challenges in apple cultivation. This study aimed to
investigate the effects of foliar application of zinc and different calcium sources on nutrient
concentrations in leaves and fruit, reducing fruit drop, and improving the qualitative properties of
the 'Red Delicious' apple variety over four growing seasons.The experiment was conducted as a
factorial in a randomized complete block design with six fertilizer treatments (control, zinc citrate,
calcium citrate, zinc citrate + calcium citrate, calcium chloride, and zinc citrate + calcium chloride)
and three foliar application schedules:1.Fruitlet stage, walnut size stage, and two weeks before
harvest. 2.Fruitlet stage, beginning of fruit color change, and two weeks before harvest.3.Fruitlet
stage, walnut size stage, beginning of fruit color change, and two weeks before harvest. Results
showed increased concentrations of nitrogen, phosphorus, calcium, zinc, boron, iron, and
manganese in the leaves, as well as calcium, zinc, boron, and manganese in the fruit. These
nutritional improvements enhanced fruit quality traits and reduced pre-harvest fruit drop. The best
performance was observed with the combined treatment of zinc citrate + calcium citrate, applied
according to the third schedule (four-stage foliar application).

Keywords: Acidity, zinc, calcium, fruit quality, fruit drop reduction



