Assiut University Bulletin for Environmental Resear ches
Vol. 17 No. 1, March 2014

A compar ative study of olive (Olea europea ).Removal techniques and
their effectson fruit harvest

Taleb Rateb Abu-Zahra

Department of Plant Production and Protection, Falty of Agricultural Technology, Al-Balga' Applied Unigrsity,
Al-Salt, Jordan.

ABSTRACT

Olives produced in Jordan are harvested mainly using hand labor. The main problems
facing farmers are high cost and shortage of laborers. The cost of operation can be reduced and
harvest can be carried out on time if an abscission agent was used. In the year 2012 an experiment
was conducted in order to study the effects of the use of Ethephon as an abscission agent. The study
was carried out on Nabali olive cultivar at three different locations As-Salt, Madaba and Jerash.
Treatments wer e consisted of five ethephon concentrations, which are: 0, 1500, 3000, 4500 and 6000
ppm, each concentration was repeated 4 times. Two weeks after ethephon applications, data were
collected and analyzed according to the randomized completely block design. Results revealed that
ethephon dosage had significant effects on harvesting productivity at 0.05 levels. This effect was
mor e pronounced at 4500 ppm concentration at As-Salt and M adaba locations, but it was considered
harmful at Jerash location due to the high leaf drop that was attributed to the heavy load of trees at
this location. Results showed positive correlations within all the olive orchard locations for the
per cent of leaf drop and thetotal harvested fruits.
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INTRODUCTION 50-80 % of the total expenses of growing
olive ®. Because the ratio between fruit mass
and pedicel's strength is relatively small as
compared with other fruits, a huge amount of
force is required to shake off the fruits from
olive treed”.

Olives (Oleae uropaea L.) which
belongs to Moraceae Family are commercially
grown throughout the world in areas of
Mediterranean climaté-?. In the last few
decades there has been a significant increase  Currently, olives are harvested by the
in the global consumption of olive oil, even in hands in Jordan, expensiveness and provisions
countries where it is not produced, such asof the labor are the main difficulties in the
Canada and Japafd. This is due to its olive harvestingf’.

nutritional and health-promoting effeéls When harvesting from higher trees, the

Olive tree orchards are a typical feature workers use the method of “beating with a
of the Mediterranean landscap® and it  stick”. This damages the fruits and affects
covers about 9 million hectares of the their quality and quantity, also this method of
worldwide surface ared®.The olive fruits fruit harvesting is considered costf. On the
production in Jordan during the year 2011- other hand mechanical olive harvesting is
2012 was 221 thousand tons, which coverslimited to a minor portion of the olive oil
more than 75 % of areas planted by fruit trees.industry worldwidé"".

Most of olive fruits are used as source of oil,

: - _ Different types of chemicals were tested
while 17 % were utilized as naturally ripe

L - _ ) _ ) to promote pedicel's loosening; positive results
ollve. in brine'”. Olive frun'harvestlng IS \were only obtained by using the ethylene
considered the most expensive stage of oliveg|aaging compounds like ethephon. Ethephon
production; since olive harvesting consumes (2-chloroethy! phosphonic acid) is a synthetic
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plant growth regulator discovered some forty Since the ripening date the later the
years ago, which acts by releasing ethyleneharvest of olive the less the quality of it,
when it penetrates plant tissu& Ethephon  because of increasing acidity. Also, because of
is applied commercially to accelerate ripening, decreasing moisture, the weight of the yield
promote color development of fruits and fruit decreased as well. Furthermore, the strength of
abscission for many fruit crops the stalk is also reduced so that the vyield is
[13141518 Ethephon, were found to be able to shed by a little wind on the grouff8.

promote pedicel's loosening and therefore
increase the natural ratio between fruit mass
and pedicel strength, so olive fruits can be
easily mechanically harvestéd-*".

The performance of the harvesting
machines largely depends on the binding force
the fruit of the stem, or in other words, it is the
resistance shown by the fruits when vibrating,

Ethephon show non-climacteric that influences the performance of the
behavior and can accelerate chlorophyll machines. Using the harvesting machine has
degradation in olivé& When applying the trouble that earlier on the time of natural
ethephon any water stress and or extremeripening there are some fruits left over the
temperatures may increase leaf di8p®®.  trees and later on the time of natural ripening,
Many factors can affect ethylene evolution other fruits shed on the ground. To ripen the
rate like; pH of the water that is used for fruits at the same time and so to promote the
dissolving the chemical, atmosphere harvesting productivity, spraying the fruit
temperature and relative humid#y. trees with a solution which reduces the
resistance of the fruit stalks on vibrating

the percentage of the olive harvesting without hm;rr\?eesr:itn d;%’mrecommended for mechanized
using of abscission material was less than 50 '

% while using of Ethrel with the concentration Until now, no research project on the
of 3.125 and 6.25 ml/lit increased the mechanized harvesting of the olive and using
harvesting productivity by 46 % and 103 %, the abscission chemical has been conducted in
respectively, and decreased the fruit-removal-Jordan. The objective of this research was to
force (FRF). Besides, using of 2000 ppm of investigate the ways of the olive harvest using
Ethrel to promote the harvesting productivity the various amounts of the abscission
through two shaking devices of mechanical chemical of Ethephon in the harvesting of
and pneumatic types, one month before thethree olive orchards locations, This research
olive harvesting has been sugge&téd has addressed the best way of the harvesting
and the most suitable amount of abscission
chemical for the three locations of the Nabali
olive .

Ethrel for olive harvesting showed that

Harvesting time plays a major role on
oil's yield, quality, stability and sensory
characteristic(i%]. Harvesting plays a major
role in the virgin olive oil production line: it is
not only the most expensive single component
4 but it also has a significant effect on the
whole year’s produce. In selecting the timing This study was carried out on Nabali
for harvest, the grower is determining the olive cultivar at three different orchard
quantity and quality of the year’s fruit, as well |ocations; the first orchard at As-salt area
as of the next season’s créf Literature located at the west side of Jordan (32°
evaluating the simultaneous effect of 01'48.22"N; 35° 42'18.35"E), the second
harvesting time on olive yield and quality are orchard at Madaba area located at the east side
very limited®. The increasing proportion of of Jordan (31° 73'12.25'N; 35° 45'54.15"E)
intensive orchards and the development ofand the third orchard at Jerash area located at
rapid tools for mechanized harvesting have the north side of Jordan(32° 19'30.77"N; 35°
brought about the need to determine the54'36.27"E), and these locations represents
effects of harvest time and fruit maturity on oil the main areas of olive planting in Jordan. At
yield and quality in relation to cultivar, each location, 20 different olive trees of about
environmental conditions and agronomic 12-15 years old were selected randomly in the
practices. field, and were chosen to carry nearly the

MATERIALSAND METHODS

-2-



Ass. Univ. Bull, Environ. Res. Vol, 17 No. 1 March 2014

same amount of yield. Before treatment are remained on the branches after removing
applications trees were irrigated with adequatethe dropped leaves before shaking.
water®® Then treatments were applied at the
mid of November, 2012, during the start of
purple color formation on the fruit, which
considered the normal time for the start of
olive harvesting in Jordan. Treatments used
are consisted of five Ethephon concentrations;Fruit harvest
0 ppm (control), 1500 ppm, 3000 ppm, 4500
ppm, and 60.00 ppm, each concentration Wasdividing the number of the collected fruits
repeated 4 times (sprayed on four trees), fOI'from the four plastic mesh bags, and divided
each tree fou'r shoots at shou!ders level were ver the total initial number of fruits of the
selected and its leaves and fruits were counte

j)our covered branches.
and recorded, then the shoots were covere
with a plastic mesh bag to collect the dropped Fruit harvesting: after shaking, the
leaves and fruits. Ethephon solutions havedropped fruits percent were calculated by
been buffered to pH 7 to speed up ethylenedividing the number of the collected fruits
release and mitigate olive leaf 1048. Two from the four plastic mesh bags, and divided
weeks after Ethephon applications, the over the total number of fruits that are
dropped leaves and fruits were collected from remained on the branches after removing the
each plastic mesh bag, and used fordropped fruits before shaking.
calculating the leaf drop percent and the fruit
abscission percent.

Total leaf drop percent: all the dropped
leaves before and after shaking were count and
divided by the total number of the initial
leaves count of the four plastic mesh bags.

Fruit abscission percent: calculated by

Total fruit harvesting percent: all the
dropped fruits before and after shaking were

After removing the dropped leaves and counted and divided by the total number of the
fruits, the plastic mesh bags were returned toinitial fruits count of the four plastic mesh
the shoots, then all the trees were shaken witHbags.
the branch shaking devices (the hand held ; ; o
shaking ones) for 10 seconds per/branch, aﬁerlai:gjerl'm_ental desgn and  statistical

) ysis.

that the dropped leaves and harvested fruits
were collected from each plastic mesh bag, For each experiment location data were
and used to calculate the percent of the leafcollected and analysed separately. A

drop after shaking and the percent of harvestedandomized  completely  blocks  design
fruits. (RCBD), with five treatments and four

replicates (trees) were used. All data obtained
were statistically analysed by variance,
The number of fruits and leaves on each according to the procedure outlined®y The
covered branch was recorded, and then all datalifferences between means of the different
were collected two weeks after treatments treatments were compared by the Least
applications and expressed as percentage. Significant Difference (LSD) test using SAS
software, and differences with probability
value at P = 0.05 were considered significant.

M easur ed Parameter s

L eaf abscission

Leaf drop percent: calculated by
dividing the number of the collected leaves RESULTS AND DISCUSSION
from the four plastic mesh bags, and divided
over the total initial number of leaves of the
Leavesdrop results
four covered branches.

A significant difference was observed

T among the used ethephon concentrations at
calculated by dividing the ngmber of the As-Salt location (Table 1). The highest leaf
collected leaves after shaking the tree

. rop percent before shaking was obtained by
b_ra_nches from the four plastic mesh bags, and'Slhe 4500 ppm, while the lowest was obtained
divided over the total number of leaves that

by the control treatment, and all the used
ethephon concentrations accelerate leaf drop.

Leaf drop percent after shaking:
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After shaking the leaves drop percent were percent of leaf drop, and the highest total leaf
increased, but no statistical differences weredrop percent was obtained by the 6000 ppm
observed between all the used treatmentwith 47,07 % of total leaf drop. This percent
concentrations except with the control that of leaf drop (47 %) is considered a serious
produced the lowest significant difference. On problem since its higher than that obtained by
the other hand when all the leaves dropped®, whom considered any leaf drop percent
were considered, the highest significant total higher than 25 % is a serious problem, because
leaf drop percent were obtained by the 4500any leaf drop can adversely affect olive trees
and 6000 ppm with 11.53 and 11.19 %, return bloom in the next ye&". All of the
respectively, but these results are still lower used ethephon concentrations produced more
than 25 %, so all of the used concentrations dothan 25 % leaf drop, so at this location it is not
not have any harmful effect and its results recommended to use any of the applied
could be acceptdif’. ethephon concentrations, and it is advised to

Results of leaf drop percent at Madaba examine a lower concentrations.

location (Table 2), showed a significant Fruitsharvesting results
statistical differences among the used
ethephon treatment concentrations; results
showed that a very low leaf drop percent were
obtained before shaking, even though the
highest (6.29 %) was obtained by the 4500
ppm, while the lowest (1.1 %) was obtained
by the control treatment. Also, after shaking
the leaf drop percent were considered very low
and 4500 ppm still producing the highest
percent of leaf drop with a significant

In the control clusters, fruit abscission
during the investigation period (Figure 1) is
very low (5.5 %). However, ethephon
application accelerated fruit abscission, and
the highest percentage of fruit abscission
(28.73 %) was obtained by the 6000 ppm
Ethephon treatment without statistical
differences with 4500 ppm treatment. But after
shaking 4500 ppm ethephon treatment
. i produced the highest fruit harvesting also
g:)f:]eczrsr?t(;:Zon\;WtQ)nat"hetgfhe:jizdn d ewﬁggognwithout significance with 6000 ppm treatment.

' ; When considering the total fruit harvesting; all

the dro_pped Ieayes were considered, the 450Qhe ethephon applications promote olive fruit
ppm still producing the highest percent of leaf harvesting in compare to the control treatment

: 0 ; o
g;?jpcvc\)lﬁrdlbz,;?z;: C/;’ ?éjé trs]:f\cpeeirt(’::rl]ct\/l\/seft'[lﬂellﬁw which produced the lowest significant fruit
pted, harvesting. Best results of fruit harvesting

o )
ggncg)ﬁtras't;gﬁg d?d”noc'ifhaf\r;g arl1J SiirrﬁlrSFgf?ggt 72.75 and 70.61 %, were obtained by the 4500
Y and 6000 ppm, respectively. Therefore,

on the olive tre_es leaves in Madaba Iocat'on’ethephon has performed well as a fruit-
any concentrations of the ethephon could beharvesting agent for Nabali olive fruit

used depending upon the result of fruit harVegharvesting at As-Salt location and these results
percent. are in agreement with results obtained earlier
At Jerash location, before shaking; leaf ™% In contrast, results obtained here show
drop percent showed a significant difference that ethephon at 4500 or at 6000 ppm caused
among the used ethephon concentrationsfruit abscission, and could be used in olive
(Table 3). The highest leaf drop percent beforefruit harvesting at As-Salt location.
shaking was obtained by the 4500 and 6000
ppm with 25.35 and 29.7 %, respectively,
while the lowest leaf drop (6.48 %) was
obtained by the control treatment. Also, after
shaking a high percent of leaf drop were
observed in all of the ethephon applications in
compare to the control treatment that produced
the lowest percent of leaf drop. On the other
hand, when considering all of the dropped leaf
percent; results showed that, all of the used
ethephon concentrations showed a very high

Results of Madaba location (Figure 2),
proved that ethephon applications for olive
fruits promotes abscission, the effect of
ethephon on fruit abscission differs with
concentrations; the highest percent (39.87 %)
was obtained by the 4500 ppm, while the
lowest was obtained by the control treatment
with 5.7 %. But after shaking no significant
difference were observed between 4500 and
6000 ppm treatments, which produced the
highest fruit harvesting percent. In contrast, all
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ethephon treatments increased the total fruitexperiment at Jerash location. In addition for
harvesting percent in compare to the control fruit harvesting, spraying the fruit trees with a
treated olive trees, and the highest significantsolution which reduces the resistance of the
total fruit percent (79.34) was obtained by the fruit stalks on vibrating moment is
4500 ppm ethephon concentration. Therefore,recommended for mechanized harvesting.
for this location (Madaba) it's concluded, that Also, positive correlations were found
ethephon which considered as ethylenebetween the total leaf drop percent and the
generating compound at 4500 ppm could betotal harvested fruits.

used as a harvesting agent. Acknowledgements
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though, the control treatment produced the
lowest fruit abscission (18.3 %), but this
percent is considered high. Results of fruit
harvesting after shaking is lower than before
shaking, which means that in this location 1) Burns K. J., Ferguson L., Glozer K.,
there is no need to wait two weeks after Krueger H. W. and Rosecrance C. R.
ethephon applications, or could be due to the  (2008): Screening Fruit Loosening Agents
heavy crop during this season, so when For Black Ripe Processed Table Olives.
ethephon is applied it stimulate heavy leaves  Hort Science, 43 (5) 1449-1453.
and fruits drop. When considering the total
fruit harvesting percent; the highest results
were obtained by the 4500 and 6000 ppm
appll_catl_o’ns with 64.21 and 71.04 %. At this Olive Oil Yield and Quality. Scientia
location it's recommended to do another study Horti _

. orticulturae, 127: 358-366.
that considers the crop load and the
environmental conditions. 3) Mili S. (2006): Olive Oil Marketing in
Non-Traditional Markets: Prospects and
Strategies. A Mediterranean Journal of
Economics, Agriculture and Environment,
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Table 1: Results of olive leaves drop percentage at “As$*$adation*: leaves (table)

Evton | “hdore | eaer | ool
shaking shaking

0 ppm (control) 1.075 d** 4.23b 545c
1500 ppm 4.350b 5.93a 10.02 b
3000 ppm 2.625c 6.60 a 9.05b
4500 ppm 6.053 a 8.83 a 11.53 4
6000 ppm 5.325a 6.20 a 11.19 4
LSD g.05 0.866 0.81 0.98

*: Values are the mean of four replicates.

**: Means within each column having different letare significantly different according to LSD5a% level.

Table 2: Results of olive leaves drop percentage at “Matkduation*:

Ethephon Leaf drop % L eaf drop_% Ie;\rfo(;?lop
treatments before shaking | after shaking %

0 ppm (control) 1.10 c** 4.84 c 5.88d
1500 ppm 4.34b 521c 9.36 g
3000 ppm 490b 4.88 c 9.55¢
4500 ppm 6.29 a 12.25a 17.77
6000 ppm 5.37 ab 7.73b 12.69p

LSD ¢.05 1.22 2.32 2.03

*: Values are the mean of four replicates.

*: Means within each column having different lettare significantly different according to LSD5a% level.
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Table 3: Results of olive leaves drop percentage at “Jéiashtion*:

Ethephon Leaf drop % Leaf drop % Total leaf
treatments | beforeshaking | after shaking drop %
(c?o?w?rr;) 6.48 c** 8.57 ¢ 14.48 ¢
1500 ppm 15.58 b 25.80a 37.38b
3000 ppm 14.75b 26.87 a 37.63 b
4500 ppm 25.35a 19.31b 39.80b
6000 ppm 29.70 a 24.77 a 47.07 4
LSD g.05 5.18 2.74 4.31

*: Values are the mean of four replicates.

**: Means within each column having different letare significantly different according to LSD5a% level.

Table 4. Results of correlations between total leaf droeget and total fruit harvesting percent in
the three locations:

L ocation Correlation of total leaf drop % to Total fruit harvest %
As-Salt 0.970

Madaba 0.983

Jerash 0.997

Figures
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Figure 1: Results of olive fruits chemical harvesting at “Balt” location.
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Figure 2. Results of olive fruits chemical harvesting at ‘didda” location
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Figure 3. Results of olive fruits chemical harvesting atra¥h” location.
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