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Abstract

Fruit abscission in olive (Olea europaea L.) is a complex and multifactorial phenomenon resulting from
the interaction between physiological processes, hormonal balance, and environmental stresses. This
phenomenon occurs in specialized regions known as Abscission Zones (AZs), which facilitate organ
separation through changes in cellular composition and the activity of hydrolytic enzymes. In the olive
tree, three distinct abscission zones have been identified, each activated depending on the cultivar, fruit
developmental stage, and metabolic conditions. The balance among key hormones, including auxin,
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gibberellin, ethylene, and abscisic acid (ABA), plays a decisive role in activating these zones.
Specifically, an increase in ethylene and ABA, coupled with a decrease in polar auxin transport and
gibberellin levels, initiates cell wall degradation and fruit abscission. On the other hand, abiotic stresses
such as drought, salinity, heat, and temperature fluctuations exacerbate fruit drop by inducing oxidative
stress, increasing Reactive Oxygen Species (ROS), and stimulating the synthesis of ABA and the ethylene
precursor (ACC). Furthermore, nutritional imbalances and disruptions in the source—sink relationship lead
to reduced carbohydrates in reproductive tissues and accelerate the separation process. Recent studies
have shown that precise nutritional control, irrigation management, foliar application of micronutrients
(boron and zinc), and the targeted use of growth regulators like Methyl Jasmonate (MeJA) and 2,4-D can
significantly enhance fruit retention. This review aims to analyze the physiological, hormonal, and
environmental factors involved in olive fruit abscission, providing an integrated framework for a deeper
understanding of the regulatory mechanisms and presenting some novel management strategies.

Keywords: Abscission Zone, Auxin, Reactive Oxygen Species (ROS), K*/Na* Ratio, Source— Sink
Relationship
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