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Abstract: A large number of date palms in the world prodagerage to low quality
dates that are used for processing into derivatasoanimal feed and constitute an
important source of sugar and energy; most of tileges are of the dry or semidry
kind, so they can bear the shock of being harvesyeshaking and dropping on the
ground without losing their value. In order to exaik the possibility of using hand
carried electromechanical harvesters, of the tygeel dor harvesting olives and other
fruits, for collecting dates of Mech Degla and Dediloor varieties, preliminary field
tests have been carried out at Biskra, in Algevith the use of two models of Italian
olive harvesters, that were able to detach alltdrfiom a single bunch in a time
ranging from 30 to 88 s, with a productivity in tremge of 22.8 - 36.4 kapin™. These
results are encouraging and allow for further itigagion, even with a more complex
experimental design, including adaptation of thaigment to the specific context.

Keywords: date palm fruits; manual harvesting; vibration heasting; electro-
mechanical hand harvesters.

Introduction

The date palmRhoenix dactyliferal.) has been a tree of vital importance for the
inhabitants of the desert areas of the Near Eaaghkéb and of the oases of the Arabic
region and reference to its’ cultivation go bacB(®), years (Bartels, 2005). All parts of
the tree are usable, making in the past this @aptecious resource. The fruits can be
eaten fresh or dried, fermented or prepared imogad sweets, they can be pressed to
make a long lasting cake, grinded into flour andused as an ingredient for making
bread, mashed to make a paste or cooked and presseke a drink that can be further
concentrated into a syrup similar to honey. Thayalao be fed to animals, together with
the seeds, that can also be roasted and grindedaimrink that is used as a coffee
substitute. The leaves can be used to feed thetdigle or weaved into braids and used for
making roofs. The trunks provide wood for constiarttand can be tapped for the sap.
Nowadays date palms are mostly grown for the pridluiof the fruits that are consumed
locally or exported all over the world as a dessediet component, for ceremonies and
as an ingredient of breakfast mixes, though a lpage of the average quality production
is still used for the production of syrup, pastel ather derivate or as an integrator of
animals’ feed. Date syrup can be consumed as suakedl for producing sugar, alcohol
or yeast (Barreveld, 1993).
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The date palm can reach a height of about 36 mususlly it does not exceed 15-20
m though, being a slow growing plant, in the fit6t15 years of full production the fruits
are usually bore at a height that is never abave(Zaid and de Wet, 2002).

According to FAO (FAOSTAT, 2019) the five main daeducing countries in 2017
were Egypt (1,590 Mt), Iran (1,185 Mt), Algeria@:9 Mt), Saudi Arabia (755 Mt) and
Irag (619 Mt), representing together 64% of theld/production. The unit production in
these countries are 32.16, 6.98, 6.31, 6.98 arglt/hé respectively.

Dates are harvested in different ways, but the mostmon technique remains the
picking of the fruits by hand, one by one, or atihe whole stalk and dropping it or
lowering it to the ground. The harvesting methogeatwls on the variety and the
destination of the fruits, since soft and valudbléts for fresh market need much more
attention than dry or lower quality ones, being tharket value the most determinant
factor. Normally the harvester reaches the friytslimbing up the trunk or with the use
of ladders, lifting platforms or other means, depeg on the palm height, the farm
management and the plantation layout. In the tiete harvest is completely manual
while, when machines are used, it is semi-mechdnizemechanically assisted. Manual
harvesting represents the higher cost of the wttodén (Abounajmi, 2004) and, though if
compared to semi-mechanized harvest it requirds ilitvestment and is the only option
in old style groves, it is still a cosﬂyrisky and hard operation.

Mechanization of date harvest mainly aims at addngsthe cost and scarcity of
specialized labor, the hazard and the burden ofp#ilen climbing operation and is
practically the only option where date palms ardtivated in large specialized
plantations. However, date harvest mechanizationocdy be partially achieved and is
based on facilitating machines, mainly laddersedf or platforms, that allow the
harvesters to reach up to the fruit bunches le@akljati Pegna, Battaglia and Bergesio,
2012; Nourani, Garbati Pegna, Kaci and Kadri, 20Bdnechi, Garbati Pegnha and
Bonaiuti, 2018), though lower quality fruits can bellected from the ground, after
shaking the whole palm or the single bunches, wilbhating heads similar to those used
in harvesting of olives@lea europaed..). Akyurt, Rehbini, Bogis, and Aljinaidi (2002)
and Mostaan (2016) describe main obstacles for pilta mechanization stating that in
the past 5 decades no remarkable progress has dutéeved in date harvesting if
compared to the efforts done.

One of the main obstacles to a complete automafidinis operation is the fragility of
the fruits, that are susceptible of bruises andrie$ that can severely hinder their value
and shelf-life, so hand picking is the most commay for the valuable varieties.

However, a quite large amount of the dates yeaatydsted in many countries in the
world, especially those where date palm cultivaiban ancient practice and traditional
groves with old or hybrid varieties are common, hdsw market value and is used for
processing or animal feed. In particular, datespfoduction of syrup can be of dry or
semidry varieties and can be collected on the gipsince are less prone to damage. This
allows to consider the possibility of a completalgchanized harvesting method by the
use of shakers or beaters, that would have, beyloadadvantages of mechanization,
those of a more rational and efficient operatidgmces each palm could be harvested only
once and fruits collected on a mat and immediatelpoved and stored with great
improvement of hygiene and quality.

In the past Ziv, Sarig, Abramovitz and Egozi (1988%ted an inertial shaker for
shaking the whole palm trunk, while Abounajmi armaghavi, (2001) built a date bunch
shaker prototype in order to study date shakingadyos and the effect of frequency and
amplitude on fruit detachment, showing that 300 gomd 60 mm amplitude is able to
effectively detach ripe fruits of thghahanivariety without damage and without affecting
the unripe ones. More recently, starting from 20dGome groves of the Jordan Valley,
high quality dates have been collected with the oBeshaking heads mounted on
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telescopic forklifts (Geotyltd, 2010), but the bhes needed to be previously bagged in
order to collect the falling fruits; the bags wemmptied after the shaking through an
opening on the bottom. In this way the picking @pten was made much faster but there
was still need to access the fruit level for bagdime bunches and collecting the dates,
and this was done with the use of expensive lifptegforms, and had to be repeated for
scalar ripening varieties. This method however alasndoned, mainly because it didn’'t
assure lack of damage to the fruits Dank, 2021, personal communication, 3 February).

Harvesting with vibrating machines (mainly shakerdeaters), has been throughout
investigated for the olive sector and also for ofingits, such as sweet cherrid¥rnus
aviumL.) and blueberriesvaccinium corymbosuin.), so much information is available
and various equipment has been developed (€hakh 2012, Fergusost al, 2010, Hu,
Yang, Andrews, Li and Takeda, 2017, Takedaal 2017, Vieri and Zimballatti 2012,
Zhou et al. 2016). Olive mechanized harvesting can be camigdin various way, all
based on the inertia principle, where fruits areedsrated through a vibrating device
clamped to the trunk or the branches or by tossingombing the fruits directly; being
this principle applicable also to dates, it coutd gossible to transfer this experience to
the date harvesting sector and take advantagee afdisting equipment already available
in the market.

To date no study is available on the use of olimachheld vibrating equipment for
date harvesting and particularly of those basedamillating combs; this study aims at
giving a first contribute in evaluating the feabiii of using portable motorized olive
harvesters for harvesting dry or semidry datesrder to understand if the practice can
be successfully applied in smaller or traditioraxis, where the amount or the value of
the product don't allow for larger investments ieghanization. In this case harvesting
can be done, as for olives, by laying a net untlerttee and vibrating the bunches
directly from the ground: the commercial value ofy cand semidry dates, whose
destination is processing, will not be affectediig harvesting method. This method can
also constitute a practical alternative for thaaeners unable to harvest timely, according
to the best market conditions, due to labor unafsdity. Another important advantage of
hand-held harvesting systems is that they allowoatnall the fruits to be removed
because they can be operated around the whold targée time the operator considers
sufficient for his scopéSola-Guirado et al, 2014).

The aim of the experiment, focused on the harvgsapacity in terms of massime
! of three different vibrating harvesting heads om tate varieties, was to verify the
actual possibility of using this method for hariegtdates and hence to provide first
basic information for understanding its’ dynamics.

Materials and methods

The experiments have been carried out from Novenilieto 16, 2018 with two
different electromechanical shakers, on date pdt®enix dactyliferal.) of Mech
DeglaandDeglet Noorvarieties, grown at the Bio-resources StationOktaya” (34° 55'
44.9" N, 5° 39' 00.1" E), located 12 km north oRG.T.R.A. (Scientific and Technical
Research Center on Arid Regions) in Biskra (Algeria

Palms and fruits

In the selected plot, characterized by flat laydlg, palms were 11 years old and 1.5
m higI”F (stem height) and planted at a 7 x 7 m distancgirare holes of 3 m side and 1
m deep, in order to be protected from the winchim ¢arly stages of their life. The holes
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have been gradually filled up during the palm giavithe irrigation is done by flooding
the holes, pipes are in polyvinyl chloride and bdra few centimeters deep.

Palms were not well tended and fruit bunches wengled with the unpruned lower
leafs, while weeds and shrubs infested the wholasna the stem base. This situation is
quite common for palms of less value, such as tidsese fruits are used for processing
or animal feed; in this case excessive vegetatiodened the mat positioning and access
for bunch shaking and fruit collection operatiorts feonds and weeds were partially
thinned with the use of a sickle.

Mech Deglafruits were all fully ripe famr stage) whileDeglet Noorwere partially in
early tamr and partially in the previousitab stagé. The palms carried from 5 to 9
bunches eacleglet Noorbunches were carried more externally thech Degla The
Deglet Noorcultivar growing at El Outaya was described asva duality local ecotype.
All palms appeared in good conditions and no plysamomaly was observed, though
the yield was generally low.

Harvesters

Two models of olive electromechanical harvestingdse Alice Top and Holly, both
equipped with oscillating combs and produced by @zgnola Srl, Zola Predosa, Italy,
were tested. Both heads, which differ for the meptiystem (figure 1), are provided with
their own electric motor and can be carried atehd of an aluminum telescopic pole,

extensible up to 2.2 m. The characteristics oRtharvesters, are resumed in table 1.

Figure 1 - Holly (left) and Alice (right) heads

Table 1 - Technical characteristics of the two lester models

MODEL ALICE TOP HOLLY

Structure 2 opposed combs moving one 1l comb with 10 (6 long and 4
towards the other with 11 teeth short) teeth disposed in 2 rows.
each (6 long and 5 short,
alternated).

Movement elliptical trace elliptical trace

Teeth length (mm) long 245 mm, short 120 mm long @4n, short 190 mm

Teeth material flexible techno polymer high resistatech.polymer

weight (kg) 2,8 2,6

Oscillation frequency (Hz) 18 or 19 (selectable) 20

Motor power (W) 550 450

Energy consumption (Ah) 7-8 8-9
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The harvesters were powered by a common 12 V, 7&#&dh acid battery, connected
to the device through a 13 m cable and converter.

Other material

4 x 4 m, plastic tarpaulin

Plastic boxes.

Field scale Zenati Electronics.

Ohaus Adventurer AX822/E Digital Scale (Ohaus Coapion, Parsippany, NJ USA)
Analogic caliper

Preliminary tests

There are different ways of using the harvestingdsefor vibrating the dates in a
bunch, i.e. starting from the top or from the bwottof the bunch, working randomly or
sectorial, etc., so some preliminary tests have loaeried out in order to choose the best
method. These tests have been done empiricallyesudts have been evaluated only by
critical observation; figure 2 shows the Holly hehding the preliminary tests.

X '“‘i o . X
Figure 2 - preliminary tests with Holly head

Vibrating the lower section of the bunch first, lwia downward movement and
proceeding with the one above and so on, in segu@ines the best results, since most
fruits drop vertically on the ground while, if diag from the top, a large amount of fruits
is projected far away, especially from the lowectisms, due to the oscillation of the
bunch. Starting from the middle of the bunch haseféect in between, so the first method
has been chosen: though it is slower in the vibgaphase, due to the discontinuity of the
operation and to the need of combing the bunch avémusoidal movement, the phase of
collecting the fruits from the ground is faster dhe yield is higher.
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Tests

The Alice Top head has been used at the 19 Hzdrexyuin order to better compare it
with the Holly head. The Alice Top head has beestetd either with the standard
configuration (i.e. 2 combs) but also with only aranb, with a metal rod to replace the
missing comb hence counterbalancing the one leftheiead and reducing the unwanted
vibrations on the pole (figure 3). A total numbér30 tests has been carried out, 15 for
each variety, with 10 repetitions for each harwestinfiguration (Holly, Alice Top 2
combs, Alice Top 1 comb) as shown in table 2.

L

Figure 3 - Alice Top head modified with only onento

Table 2 - Test scheme

VIBRATING DATE
TESTN. HEAD TYPE VARIETY
1-5 Holly Mech Degla
6-10 Alice Top 2 Mech Degla
11-15 Alice Top 1 Mech Degla
16-20 Holly Deglet Noor
21-25 Alice Top 2 Deglet Noor

26-30 Alice Top 1 Deglet Noor
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Each test (i.e. harvesting of 1 bunch) was divite8l phases:

a-First30s;

b - Following 10 s;

¢ - Completion of the harvesting (at end: no d&#n the bunch).

so a total number of 90 values was recorded.

At the end of each phase the harvested dates wéeeted and weighted. The time
needed for the third phase (end) was recorded. Frach batch a sample of 5% by
weight was taken randomly and out of this, a sangpl@0% by number (minimum 5
dates) was used for measuring the weight in ordesnderstand possible relationship
with detachment time. Moisture content could notrieasured though ripe fruit of Deglet
Noor cultivar usually contain less than 30% moistand are generally harvested when
the moisture gets below 20% (Rygg, 1975) while slafeMech Degla cultivar harvested
in similar conditions but used for different expeeints had a mean moisture content of
13.9%.

Statistical Analysis

Data were analyzed using ANOVA with the GLM procedSAS, 2012) using:
Variety (2 levels), Head type (3 levels) and Ralins (5 levels) as discrete effects;
interaction between “Head type x Variety” was alested. Differences between means
were tested with Student's t-test and a p-valudfgignce level set at 0.05.

Results and discussion

Table 3 resumes the results of the 6 series ofsts i@ terms of total and mean
harvested mass and relevant harvesting efficigpescéntage on total harvested) for each
series, at the different time intervals, togethghthe total harvesting time

Table 3a - total harvested quantities and vibrattome for each tested bunch (30 s = first 30 s,
+10 s = following 10 s, end = completion of harvieg)

TESTN.

RESULTS 1-5 6-10 11-15 16-20 21-25 26-30

Min and max total
harvesting time

kg % kg % kg % kg % kg % kg %

harvested at 30 s12.609 79.23 12.325 83.17 15.385 89.90 18.180 85.186.350 96.52 11.411 85.30

harvested at +10 s1.689 10.61 2.020 13.63 1.582 9.25 1.258 5.89 0.59(8.48 1.641 12.26
harvested at end 1.616 10.15 0.475 3.20 0.145 0.85 1911 8.95 - - 328, 244
Total harvested  15.914 100 14.820 100 17.112 1001.342 100 16.940 100 13.378 100

30-75s 30-66 s 30-63 s 30-88 s 30-40 s 30-63 s

Table 3b - mean harvested quantities and vibratiore for each tested bunch (30 s = first 30 s,
+10 s = following 10 s, end = completion of harvegt s.d. = standard deviation)

TEST N.

RESULTS 1-5 6-10 11-15 16-20 21-25 26-30

kg s.d. kg s.d. kg s.d. kg s.d. kg s.d. kg

s.d.

harvested at 30 s 2.522 0.437  2.465 0.958 3.077 .9089 3.636 1.512 3.270 0.622 2.282 0.286
harvested at +10s0.338  0.198  0.404  0.519 0.316 9.25 0.252 0.503.118 0.236 0.328  0.328

harvested at end 0.323 0.397 0.095 0.079 0.029 0.85 0.382 0.764 0 0 0.065 0.065
Total harvested  3.183  0.923 2.964 1.235 3.422 061.7 4.270 1974  3.388 0.720 2.676 1.030
Harvesting time 50.2s 49.0s 43.0s 40.8s 21.0s 36.6s

The table shows how the percentage of dates had/@stthe first 30 s varies from
79.2 to 96.5 %, with most results in the range228- 85.3, while in the following 10 s,
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in 4 groups of tests out of 6, the collected amasitielow 5% and in remaining 2 in the
range of 9-10 % and the maximum mean harvesting timthese bunches is 50.2 s.

In some tests all the fruits dropped within thestfiBO s due probably to the more
advanced ripening stage of the single bunches.

About 10 — 20% of dates didn’t drop on the grountiere caught in the leaf petiole
bases left on the stipe, these were not considerd count.

Table 4 reports the mean weight of the harvesté¢elsdand shows that for the Mech
Degla variety (mean weight = 4.26 g/fi)ithere is no relation between the weight of the
dates and the moment they drop during vibrationlevtiie heavier Deglet Noor dates
(mean weight = 8.21 g/fruf) tend to detach faster, as shown in table 3, thdigter
fruits normally drop faster than heavier ones. téghdates of same variety might be at a
riper stage, hence drier, while heavier ones haeeerinertia but could be more elastic
due to the higher moisture, and more firmly attacthee to the earlier ripening stage.

Table 4 - Mean weight of dates harvested in tHen8 tntervals

TEST N
RESULTS 1-5 6-10 11-15 16-20 21-25 26-30
harvested at 30 s (g/friit 3.97 4.24 5.10 8.70 8.29 7.23
harvested from 30 s to 40 s (g/fiY)it 3.90 3.74 4.56 7.64 10.24 8.78
harvested from 40 s to end (g/ffb)it 431 4.05 4.36 8.14 - -

Total harvested

(g/fruit?) 4.01 4.05 484 8471 8.62 7.49

Tables 5 and 6 show the effects of head and vasietyre harvesting efficiency, while
table 7 shows the effect of the interaction betwesetety and head.

Table 5 - Effect of harvester type on harvestirigiehcy at the 3 time intervals (AT2 = Alice Top
with 2 combs, AT1 = Alice Top with 1 comb, HLY dIi#a30 s = first 30 s, +10 s = following 10
s, end = completion of harvesting; s.e. = standancbr)

HARVESTED DATES (% ON TOTAL) AND

HEAD STANDARD ERROR
30s s.e. +10s s.e. end s.e.
AT2 92.01a 4.77 6.67a 3.53 1.34a 2.23
AT1 91.38a 477 7.53a 3.53 1.09a 2.23
HLY 86.31a 477 7.10a 3.53 6.64a 2.23

Means with different letters arsignificantly different (P<0.05)

Table 6 - Effect of variety on harvesting efficierat the 3 time intervals (MD = Mech Degla,
DN= Deglet Noor; 30 s = first 30 s, +10 s = follomg 10 s, end = completion of harvesting; s.e.
= standard error)

HARVESTED DATES (% ON TOTAL) AND

VARIETY STANDARD ERROR
30s s.e. +10 s s.e. end s.e.
MD 86.79a 3.89 9.61a 2.73 3.63a 1.82
DN 93.01a 3.89 4.58a 2.73 2.42a 1.82

Means with different letters are significantly di#nt (P<0.05)
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Table 7 - Effect of the interaction between hamesgpe and vibration time (AT2 = Alice Top
with 2 combs, AT1 = Alice Top with 1 comb, HL¥elly; 30 s = first 30 s, +10 s = following 10
s, end = completion of harvesting; s.e. = standancbr)

HARVESTED DATES (% ON TOTAL) AND

*
VARIETY*HEAD STANDARD ERROR

30s s.e. +10s s.e. end s.e.
DN*AT1 91.48a 6.75 7.05a 4,74 1.47a 3.16
DN*AT2 97.02a 6.75 2.92a 4,74 0.10a 3.16
DN*HLY 90.53a 6.75 3.78a 4.74 5.70a 3.16
MD*AT1 91.27a 6.75 8.0l1a 4.74 0.71a 3.16
MD*AT2 87.00a 6.75 10.42a 4,74 2.59a 3.16
MD*HLY 82.09a 6.75 10.41a 4.74 7.57 3.16

Means with different letters are significantly di#nt (P<0.05)

The results show how there are little differencesveen the three heads and the two
varieties that have been tested and that the magrthe fruits fall within the first 30 s.

Concerning the harvesting capacity of the 3 hetadide 8 provides a general idea of
this figure: in this case only the amount harvestetthe first 30 s and in the following 10

s has been considered for the Mech Degla varigtgesn some cases all dates dropped
within this time; for the Deglet Noor variety ortlige first 30 s have been considered for

the same reason.

Table 8 - Harvesting capacity of the 3 heads (3(fisst 30 s, +10 s = following 10 s)

TEST N.
RESULTS
1-5 6-10 11-15 16-20 21-25 26-30
harvested  (kg) (kgmin?) (kg) (kgmin) (kg) (kgminl)  (kg) (kgmint)  (kg) (kgminY)  (kg)  (kg-min?)
30s 12.61 25.22 12.33 24.65 15.39 30.77 18.18 636.3 16.35 32.70 11,41 22.82
+10s 1.69 10.14 2.02 12.12 1.58 9.49

Table 8 shows how the harvesting capacity was énréimge of 22.8 — 36.4 kgin™
with no particular relation to the head type, sig thformation can be useful only for a
basic forecasting of the productivity of this typemechanical harvesting. Time needed
for setting up the worksite and time losses havelb®®n measured but these results
appear to be similar to those of 450 kg dayen* recorded by Fergusaet al. (2010)for
olive harvesting.

The characteristic of being the first test perfadnoa this subject has concentrated the
authors’ interest in the actual feasibility of fhr@cess, leaving the task of qualitative and
guantitative characterization to subsequent trigdsithors that have worked on
mechanically assisted harvesting agree in maimgitihey are an affordable mean of
increasing significantly labor productivity (Ampatis and Whiting, 2012; Het al,
2017; Takedeet al, 2017; Vieri and Zimballatti, 2012; Zhcet al, 2016) and that the
main drawback is possible damage to the fruits étal, 2017; Takedaet al, 2017)
which, in our case, is of minor concern.

Regarding the harvesting work, parameters suchmasdistribution, harvest rate, fruit
removal efficiency and fruit catching rate can beasured (Zhoet al, 2016) but in our
case only the harvested weight and harvestingwere measured (Het al, 2017).

Empirically it has been noted that the time for ptating the collection of all fruits in
a bunch depends mainly on the bunch size, theingestage and in its accessibility.
However, it is interesting to note that this mettad reached a harvesting efficiency of
100%, which is rarely achievable for other cropg.(elives) (Sola-Guirado et al, 2014).
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Though the performances of the 3 heads have basngjmilar, the Alice Top model
caused a larger number of dates to fall out oftéinpaulin, though this amount has not
been recorded, probably due to the particularityitef movement; furthermore, the
version with only one comb was uncomfortable tohseause of the excessive vibrations
on the pole. The Holly head instead made the datesertically on the tarpaulin with
almost no losses. These differences, though nattijiga, are important in evaluating the
tool performances since, as found by Ztedwal. (2017) for sweet cherry harvesting, the
shaking time itself only accounts for a small drthe harvesting time.

Conclusions

The main goal of this study was to provide a fasntribution in understanding the
feasibility of using electromechanical manual hatees, designed for use in olive
harvesting, for collecting average to low quality dr semi-dry dates from palms and to
propose a methodology for carrying out this kinagadluation.

The novelty of the work and some constraints insgea timing and working
conditions have not allowed a completely sound expntal design, being main flaws
the miss of evaluation of the ripening point of theits and the losses of fruits not
intercepted by the tarpaulin.

However, the results show that it is possible ttbeco the whole production of the
tested palms in quite a short time, with no riskl aeduced fatigue for the operator, and
with moderate losses, though only estimated, peaitiat the bunches are accessible and
the soil under the palm is fairly clean. The positng of the bunches is not crucial
though in some cases some dates can be caugl ieafhpetioles or scars on the trunk.
When time is a limitation (scarce time or high Hpuost of labor) and the value of the
dates is low, 30-40 s per bunch could be forecdsteglchieving a satisfactory harvesting
output, while in the opposite case, 1 min shoulctctwesidered. Besides the time issue
this method should be generally cheaper than othased on palm climbing, for the
lower cost of the labor and less dangerous. Thiopeance of the different heads was
quite similar, though the “Holly” head gave slightbwer results in terms of working
capacity but performed better in terms of not scat) the dates out of the tarpaulin. The
Holly head is also the lighter and simplest onéhefthree.

Concerning any possible damage or other negatfeetdd the palms, the fact that the
combs act directly on the fruits or on the stalkjaoh loses its function and ends its life
cycle after harvest, allow to imagine that theerawne or that are very limited.

Further studies could point out how to developineefand make more efficient this
technique that, given the length of the poles digtwvailable, allows to harvest fruit
bunches up to a height of 3.5 m or more if theaiarallows to use a footboard safely.
The electromechanical harvesters could also be fnieedan elevator, hence increasing
their usability. Large part of the time losseshie telated workings is due to the placing
and removal of the tarpaulin that could be redungdesigning one specifically for date
palm harvesting.

All this allows to imagine the vibration harvestiag a viable technique for harvesting
dates that are not susceptible to damage when itigopp the ground or that are destined
to prompt processing, hence making worth furthgegtigation and development of this
technique
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