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Abstract

Various ethylene-releasing compounds (ERC’s) were used
in order to increase fruit removal and improve mechanical
harvesting. The studvy was undertaken on two cultivars
("Frantoio" and "Leccino'") to determine whether there are
variations in site of the abscission zone during fruit-
ripening stages. Ethrel treatment was applied at 2000 ppm
and various abscission zones were identified that are
differently activated during fruit development.

1. Introduction

Ethylene-releasing compounds were utilized in various
fruit trees in order to promote fruit removal efficiency
and improve harvest yields (Lang and Martin, 1989; Martin
et al. 1981; Goren. 1988). These products induce
differentiated effects depending on concentration.
environmental conditions, species, and stage of fruit
development. Anatomical site of the abscission zone varies
according to species. cultivar, and stage of fruit maturity
(Wittembach and Bukovac. 1972). Since olive is a species
characterized by stagewise maturation, fruits of different
stages of darkening are present on the tree when fruit-
loosening products are used. Fruits may present
differentiated response to treatment. The object of this
studv was to locate fruit abscission 2zones and to examine
how fruits abscise following ethylene-releasing compound
treatment of two cultivars presenting different maturation
models.

2. Material and Method

Adult trees of the cultivars "Franteio” and "Leccino”,
cultivated in the coastal area of Tuscany, were used. In

November, several branches were sprayed with 2000 ppm
Ethrel. ‘“"Leccino”, which presents early darkened fruits,
was treated 20 days earlier than "Frantoio”. At 48 hr

intervals for the first ten post-treatment days. samples of
the inflorescence were taken. consisting of peduncle-shoot,
reduncle-pedicel and pedicel-fruit segments. Fruits were
distinguished by epidermis colour (green. darkening.,
black). The material was fixed in FAA, dehydrated through
alcohol series and embedded in paraffin 10 um sections were
stained with safranin and fast-green and observed under the
optical microscope.

At the same time similar fruits were detached by a

Acta Horticulturae 329, 1993 249
Plant Growth Regulators



dvnamometer. 1in order to determine variation in fruit
removal force (FRF).

3. Resul 1 Dj .

The anatomical studies showed that in both cultivars,
along all lateral axes of the inflorescence., rows of cells
with distinctive structure and size compared to surrounding
cells can be observed. These zones are thought to represent
potential abscission sites, identifiable even before the
flowering stage (Cantini 1991).

Throughout the inflorescence and fruit development
cycle, abscission occurs at all predetermined zones except
between shoot-peduncle. In the cv. “"Frantoio"”, which
presents stagewise maturation, differences dependent on
fruit colour were observed. With fully black-ripe fruit,
abscission processes are always located close to the fruit
and more frequently between pedicel and fruit. No

differences were observed for "Leccino"”, which is
characterized by early and simultaneous fruit dark-
ripening. .

Ethrel affected several of the early zones on the
inflorescence. In both cultivars,  seven days after
treatment two main zones were identified where cell
separation processes occurred simultaneously: at the
Juncture - of pedicel-peduncle and pedicel-fruit. Two main

zones were observed also by Reed and Hartman {1376) in the
"Manzanillo” olive cultivar. ©Other abscission zones were
however identified along the whole of the inflorescence.
including the peduncle-shoot. - which was shown to be the
last activated zone. With particularly small pedicels it
was difficult to distinguish the two abscission zones
because the pedicel was contained within the peduncular
cavity.

Anatomically. absacisszion =zones are characterized by
about B8-10 rows of isodiametric and thin-walled cells
smaller than adjacent cells. Development of abscission was
characterized by progressive plasmolysis followed by cell

collapse. No cell divisions were observed prior to
separation in anyv zones.

Treatment effect on the oren field was shown by
gradual decrease in F.R.F. In "Frantcio". minimum F.R.F.
was reached after 10 davs. independently of fruit colour.

In "Leccino”. whose fruits had completely darkened. minimum
F.R.F. wvalue was recorded as early as the fifth post-
treatment dav (figure 1). Treatment induced decrease in FRF

is thought to start at the moment of tissue separation. at
the identified abscissicn zites.

Ethrel activates fruit absasciszzsion wrocessesz independently
of degree of darkening. ITta action affects all
credetermined zones  but with differentiated results
Detachment was recovded more frecuentlv at rpedunclie-pedicel
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and pedicel-fruit Junctions, both in "Leccino” and
"Frantoio™. In "Frantoio”. characterized by stagewise
maturation. abscission of fully black-ripe fruits occurred
more often close to the fruit, affecting only pedicel
tissue.

Ethrel affected both predetermined but not yet
activated zones and also where natural abscission processes
were already taking place. The periodically observed
decrease in FRF following ethylene-releasing compound
treatment occurred at the same time as separation processes
identified through anatomical observations.
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Figure 1 - Fruit removal force after treatment
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