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Olive (Olea europaea L.) is one of the major oil fruit tree crops Plant Material Three cultivars of olive (Olea europaea L. subsp. europaea var. europaea) differing markedly
worldwide. However, the mechanisms underlying olive fruit growth in fruit size, i.e., ‘Arbequina’, ‘Picual’, and ‘Manzanilla Sevillana’, were used. From these trees (10
remain poorly understood. In the present study, we consider the trees/cultivar), flowers were collected at the anthesis stage (0 days post-anthesis, DPA) and fruits were
variability of olive fruit size in order to address the question of its sampled at 7, 14, 21, 28, 35, 42, and 49 DPA, spanning a time from the fruit set to the time of endocarp
dependence on fruit ploidy and cell size during fruit ontogeny. For this, lignification Flowers at the anthesis stage and whole fruits of ‘Arbequina’, ‘Picual’, and ‘Manzanilla Sevillana’
we made a quantitatively comparative analysis of fruit development in olive cultivars were weighed, and the longitudinal and transverse diameters were measured at different
three olive cultivars that differed in the final fruit size. This included developmental stages.

cytology and ploidy analyses associated with fruit development in an Cytological Analysis The cytological study was performed as described by Parra and Gomez-Jimenez
olive small-fruited cultivar, ‘Arbequina’, and two large-fruited cultivars, (2020). At least three biological replicates were made at each stage. The cell size (cell area) and pericarp
‘Picual’ and ‘Manzanilla Sevillana’. Specifically, we examined mitotic thickness (cross-section) were determined using a CellProfiler image analysis system (Camarero et al.,
activity, using flow-cytometric analysis, and mesocarp cell area of the 2023).

developing olive fruits to determine whether cell division and/or cell Flow Cytometry Analysis The cell division period was precisely determined using flow cytometry with
expansion might be reduced in the small fruit, or conversely increased nucleus ploidy profiles taken from ovaries and fruits (Camarero et al., 2023). The DNA content (C value) of
in the case of large fruit. In addition, to demonstrate the role of the olive fruit cells was assessed using flow cytometry with the use of internal calibration standards
endoreduplication in olive fruit growth control, we investigated the cell (Camarero et al., 2023). All the experiments were carried out in triplicate, and all data are presented as
ploidy profile during early and late fruit development in pericarps of the mean * standard deviation

three olive cultivars.

Results
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Conclusions

(A) Mesocarp cell area (um2),

(B) epicarp cell area (um2), (C) i o . . . i . . . .
pericarp thickness (um), and () We conclude that the basis for fruit size differences between olive cultivars is determined mainly in the early fruit
cell expansion rate (mesocarp N . R A A . N

cell area/day) of developing olive ~ growth phase. Although fruit pericarp cells increased in ploidy level during early fruit development, the cells
fraieat 0 7, 14,21, 28, 35, and  displayed a low degree of endopolyploidization, and no association between ploidy level and size in cells was found in

- // cultivars. The cell area of friit  the pericarps. Thus, endoreduplication does not appear to be relevant to olive fruit size or to eventual fruit
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