
ADAPTATION OF THE RESEARCHES TO THE PECULIARITIES
OF THE DATE PALM (PHOENIX DACTYLIFERA L.) CULTURE

AT ELCHE (SPAIN).

MICHEL FERRY
Estaci6n Phoenix -Hort del Gat -Apartado 996

03201 Elche -Spain
E-mail: ferry@abserver.es

ABSTRACT

The date palm grove ofElche presents very peculiar characteristics:
northern marginal latitude, agricultural practices, pests, uses, legal status,.
socio-economic context.

Because of these peculiar traits, original research concerning date
palm are carried out at Elche on various subjects: varieties behaviour,
anatomical date palm study, in vitro adult date palm propagation,
physiology of the date fhIit development and maturation, controlled
maturation and conservation technology, new pest studies and biological
control, farming systems and market studies.

Additional Index words: date technology, date maturation, tissue
culture, organogenesis, somatic embryogenesis, axillary buds, biological
control, red scale, date market, farming systems, landscape.

INTRODUCTION

Date palm culture is considered as typical of the arid hot climate. But,
date palm, as ornamental tree, is also present in many other places and,
particularly, in the South of Europe where the winters are not too cold.

Nevertheless, date palm for its cultivation has also been introduced in
some places of Europe. It is used to be said that Elche grove, "el palmeral
de Elche" is the unique of Europe. Although this is not totally true because
there are some other small plantations in Spain (Ferry, 1995) and in Italy,
the date grove of Elche constitutes the main one in Europe.

It . is located in a very marginal situation. Except one place in
Kurmenistan (Munier, 1973), it is the northern locality for date production
purposes (380North).
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The number of adult date palms is evaluated to be around 150.000
and the total area of the palm grove does not exceed 400 ha. The total
production of dates of Elche can be es~imatedat 5000 tons per year but
only, 100 tons per year are sold for human consumption (Ferry and Greiner
1997).

For many reasons that have probably affect each other, this palm
grove presents many peculiarities. These peculiarities constitute specific
problems regarding the survival and development of this agrosystem. I will
present the major original characteristics of this palm plantation, the
problems that they involve for the development of this culture and the
different researches that have been defined to contribute to solve them.

THE INSUFFICIENCY OF HEAT AND THE BASES OF THE
RESEARCH ON DATE TECHNOLOGY.

During the main period date maturation, heat is missing in Elche. The
lack of heat can be expressed by the heat fructification sum: Elche has 792
heat units compared with 1854 for Touggourt (Algeria), a typical date
station (Munier, 1973). In this example, the heat units were calculated by
the multiplication of the mean month temperatures minus 18°C by the
number of days of each month from pollination time to harvest time.

Problem of date maturation

This lack of heat has various consequences for date maturation in
general:

- A part of the crop does not achieve to maturity or matures in a bad
way, and can not be used for human consumption.

- The heterogeneity of maturation on the same tree and in the same
bunch is high: it is common to find on the same bunch dntes at the kimri
stage as well as the kalal and rutab stages. As a consequence, the dates are
generally harvested one by one. Consequently, a date producer in Elche
has to climb 12 to 15 times to harvest all the ripened dates of a same tree.
This has evidently an important consequence on the profitability of this
activity. A traditional technique is used to mature artificially a part of the
date production that is harvested as total bunches: the dates are wetted with
vinegar and, then, kept confined for two days.

-The majority of the dates are of the soft type. They have to be picked
up at the right time otherwise they spoil rapidly and they have also to be
sold and consumed quickly: their shelf life is very short, 2 to 5 days.
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Bases of the research on date technology

Nevertheless, some rare date palms of Elche produce dates of
interesting commercial potential: attractive size and colour, good taste,
original quality as soft dates. The last point carried on the problems of
harvesting and conservation described before but, if technologies are set
up, it constitutes also the commercial advantage to offer a new type of
dates that are very different with the main imported ones (Deglet Nour,
Medjool), they will not have to compete with them, that should be
probably impossible, and they fit well with the consumption tendencies
(attraction for newness, natural and less caloric products).

Consequently, researches have taken place at the Phoenix Station in
two very associated directions: artificial maturation and conservation and
processing to offer "fresh" soft dates (Vilella and Bousquets 1996). To set
up these technologies, the physiological and bio chemical mechanisms of
development and maturation are also being studied (Ros et aI, 1996;
Vilella and Del Rio 1998). Indeed, although a lot of papers on chemical
date composition have been published, little is known in fact on the
mechanisms involved during date fruit development and maturation.

Of course, as in Elche, the rare interesting date palms for commercial
date production have different unique genotypes, This research on date
technology takes sense because in a complementary way are developed
other researches on the propagation of these genotypes as well as on the
cultural and farming systems that will make profitable the creation of new
date palms plantations.

THE DATES PALMS HAVE BEEN CULTIVATED AS A
SECONDARY CROP. THEY ARE PROPAGATED BY SEEDS.

CONSEQUENCES FOR THE RESEARCH

Very strangely, at Elche, the date palms are propagated by seeds.
Consequently, there are no varieties but a population of hybrids. Because
this population has been propagated like this for centuries and probably
since the beginning of its existence, it expresses of very high phenotypic
diversity.
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How can it be explained that the vegetativepropagation by offshoots
has never been used in Elche?

Although date palms were present in this area as in many places of the
Spainish coast before the arrival of the Arabs (Pline the Ancient, 77
traduction from Ernout, 1956), the date grove of Elche as an agrosystem
has probably been developed by Moslem conquerors and, perhaps, much
more later, contrary to our previous hypothesis (Ferry and Greiner, 1997).

In the rare documents concerning Elche during the Moslem era no
reference is made to the date grove. As emphasised by Jaen (Jaen, 1994)
and contrary to what is usually claimed and published, nothing at all is said
about Elche date palms in the chronicle of Jaime I of 1267, when the
Christians recovered this region of Spain! In fact, the creation of the city of
Elche itself and the islamisation of this area have been late, perhaps X
century or even XI century (Ramos, 1994).Furthermore, islamisation does
not mean that this area was occupied by Arab people and even less by
people knowing date palm culture.

But, even in the many other places of Spain, where agro-ecological
conditions were similar or better to Elche's and where Arabo-Berbers
remained for various centuries, date palm culture was not developed. I
think that, if this type of culture has not been developed in Spain, even
during the Islamic domination when date, demand was the highest, it is
because of the problems of date quality at this northern latitude. In Spain,
because of the lack of heat, dates do not generally ripen well and they can
not be kept. Pline stated the lack of sweet taste of Spainsh dates even in the
first century.

In Elche, the development of date culture has reached, probably little
by little, a relative importance but it has always be very limited. As
emphasised by Jaen (Jaen, 1994), the number of date palms has probably
never exceeded 70.000-80.000 date palms before the 20th century (again
contrary of what is usually claimed).

Date palms have been grown here as a secondary crop, at high
density, at the periphery of plots on which were cultivated the main crops.
As in many other groves in the world, they have been grown for their
multipurpose interest: handicraft, construction, firewood, animal feeding or
landscaping. Furthermore, in Elche, the ancient (XV century) and original
production of white leaves has probably contributed to a more special
interest for this culture.
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Cultivated for these various uses much more than for their fruit
production, there was no need to do a selection and to use the delicate
vegetative propagation technique. The propagation of the date palm by
seeds constituted a simple and quite satisfactory technique.

This situation explains well why, in Elche, the vegetative propagation
and the creation of varieties have not been done. Consequently, the date
grove of Elche is a population of date palms.

Research on the in vitropropagation of adult datepalms

There are no varieties in Elche and, in addition, as the offshoots are
not used, they are killed to facilitate the work at the base of the date palms
and to promote the growth of the mother-tree. The only offshoots that are
kept are the offshoots of few date palms that appear and develop in aerial
positions at the same level and offshoots are sustained by metallic supports
to avoid their breaking down. These branched palm trees constitute
remarkable ornamental specimens; the most spectacular and famous one is
the Imperial palm tree of the Huerto del Cura: it has 7 branches at the same
level all around the mother trunk.

Besides. the absence of varieties and the traditional practice to
suppress the offshoots, the largest part of the adult date palms of Elche is
very old (more than 50 years). For the last 10 years, numerous date palm
nurseries for ornamental purpose have been created but these date palms
are still too young to make possible the evaluation of the quality of their
date production. Consequently, the rare interesting genotyp.es for their
commercial date quality that have been found till now are old trees.

The only way to multiply these selected palm trees is by tissue
culture. But, knowledge on the use of adult palm tree for tissue culture is
rare. Consequently, the first work of the Phoenix research station has been
to. study the structural biology of the adult date palms and, particularly, of
the shoot tip and of the axillary shoots. It has been established that it was
possible to extract a large number of undifferentiated axillary buds from
the shoot tip (Ferry et aI, 1996;Ruiperez and Ferry, 1996).

As a result, research on in vitro propagation by organogenesis has
been carried out. A very high percentage of reactive explants of this type
has been obtained by culturing them in liquid media (Ruiperez et aI, 1995).
Vegetative plantlets have been obtained in vitro but, in majority, the
evolution of the explants has been floral (Ferry et aI, 1994). Researches are
going on to find a way to eliminate the floral signal.
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In a parallel way, research on propagation by somatic embryogenesis
has been carried out. Vitroplants have been obtained starting trom young
spicklets and leaves (Navarro and Ferry 1996).

. Research has also beencarriedoutto studythe behaviourof foreign
varieties under in Elche conditions. Vitroplants of 11 varieties produced by
the GRFP by the organogenesis technique have been planted in Elche in
1989-1990. The study of last year's harvest has demonstrated that the
Medjool variety produces dates that fully to mature in Elche.

THE PRODUCTION OF WHITE LEAVES, THE RED SCALE AND
OTHER NEW PESTS.

The production of white leaves

Peculiar to its location and origin, there is also in the palm grove of
Elche a use of the palm leaves very old and nearly unique in the world, the
production of white leaves (Gomez and Ferry, 1997).

This production is based on protecting trom the sunlight the group of
leaves that emerges and develop starting at the beginning of the spring.
Their are protected by the outer leaves, strongly tied together making a
straight cone at the top of the palm, giving to a part of the date palms of
Elche a very peculiar appearance. This curious aspect is reinforced six
months later when the cone is recovered at its top by a black plastic cowl
to protect trom the light the upper part of the inside white leaves that are
growing. Nine months later, all the leaves are cut and around 15 white
leaves are harvested. Five years are then necessary for the date palm to
recuperate and to be ready for an other production of white leaves.

All this work, done at various meters above the ground, it constitutes
a very elaborated and impressive technique transmitted trom generation to
generation. The olderst written document that has been found, speaking of
white leaves is of 1429 (Castaiio, 1992).

From at least that time and untill now, this production of white leaves
is sold for religious purposes. Each Palm Sunday, first Sunday of the Holy
week, processions take place in Elche and in other cities of Spain where
people defile with a white leaf in the hand to commemorate the reception
of Jesus Christ when he arrived in Jerusalem.
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The red scale (phoenicococcus mar/atti cockll.) and other new pests

During the winter 1992/1993, a new pest has appeared in Elche. The
red date scale (Phoenicococcus marlatti Cockll.) considered in the other
palm groves of the world of minor or none importance has developed here
in a very explosive way (Gomez et aI, 1995). Withina few years, all the
palms trees of the area have been affected.

Very probably, the red scale has been introduced with those adult date
palms imported from Egypt in great number. Indeed, during the last 15
years, a high demand for adult palm trees has appeared in relation with the
municipalities gardens and parks needs as well as with the Olympic Games
of Barcelona and the Universal Exhibition of Seville. The well adaptation
of the imported red scale to the Spanish ecological conditions and the lack
of local effective enemies explain its explosive development.

In Elche, the introduction of red scale has taken a large importance
because of the consequences of its attacks on the white leaves production.
The red scale stings the leaflets or the rachis and, around the sting point,
necrosis of the tissue or fungus spread out creating brown stains. The
leaves that must be perfectly white to be sold are lost. Furthermore, the
microclimate created inside the cone and the cowl is very favourable to the
red scale development.

Research has been carried to fight this pest that has not been much
studied till now. The red scale is mainly present hidden very deeply at the
base of the leaves. Characteristic external symptoms of its presence have
been well established: brown spots at the base of the leaflets, terminal part
of some of the central leaves totally white.

No specific pesticide is known against the red scale. To try to get
some efficiency to reach the very hidden colonies of red scale, chemical
treatments would be difficult to realise and they would more probably kill
a large part of the fauna present in date palm crown without eliminating the
red scale. For these reasons and also for health considerations in a place
where a large proportion of date palms are located in the city, research on
biological control of the red scale have been carried on (Gomez and Ferry,
1996a).

Local predators have been identified and the production of one of
them, Lindorus lophantae has been initiated (Gomez and Ferry, 1996b).
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In addition to the red scale, at least two other pests have been
introduced into Spain with imported date palms. Arenipses sabella Hmps
has been reported for the first time in 1996 (Gomes, 1997). The very
serious pest, Rhinchophorusferrugineus, has been discovered in the coast
of Grenade Province in 1994 (Barranco et aI, 1996); it has not yet been
reported in the palm grove of Elche.

THE SOCIO-ECONOMICAL CONTEXT

A traditional agrosystem in the process of disappearance.

As said above, in Elche, the date palm has probably always been
cultivated as a multipurpose tree in association with other truits trees and
crops. In addition, date palm culture has started to extend meanwhile
irrigated agrosystems were already present for centuries. This situation
explains quite well the peculiar organisation of the date plantations in
Elche: the trees are planted, in one or two lines, around cultivated and
irrigated plots that are generally of rectangular shape and measure around
1000 m2.This division into small parcels of cultivated land has existed for
centuries. It has been probably adopted since the installation of the
irrigation network and it complies to the irrigation management constraints
of the farmers.

An other reason must be added to explain the cultivation of the date
palms around the plots. Compared with typical region of date palm culture,
Elche suffers from a lack of sun and heat and is affected by a relatively
high humidity; these conditions are not favourable to a system where the
associated crops are located at the shadow of the date palms; consequently,
the date palms can not been planted over the cultivated area but at its
periphery. Such plantation structure exists in some other places in the
world, as for example in Gabes (Tunisia).

The crops cultivated inside the plots used to be cereals, alfalfa, cotton
or truit trees like citrus or pomegranate. Animal husbandry with small
livestock completed the agrosystem. Nowadays, this complex agrosystem
has nearly totally disappeared because date palm culture has practically
lost all its original economical and multipurpose interest: a residual profit
of Elche dates for human consumption because of higher quality
requirements of the consumers; very little use of the dates for animal
consumption because of the nearly total disappearing of local animal
husbandry, no use of the leaves (apart from white leaves) and trunk
because of new substitution products.
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A new interest has appeared during these last thirty years, the demond
for date palm two meters or more as ornamental trees but as a law forbade
the removal of the trees, it has not been, except in an illegal way,
exploited. For the last 15years, many date palm nurseries have also been
created inside the plots surrounded by the protected date palms. In this new
system, the traditional agrosystem is only apparently maintained: the
physical structure is there but it has no function.

By the way, we may ask if a different law leaving the right to exploit
for ornamental purpose a proportion of the protected date palms providing
their that they are replaced will not have been a way to give a new
economical sense to the traditional agrosystem or at least to the traditional
structure of plantation. At the difference of the present law, it would have
had in addition the advantage to allow the progressive biological renewal
of the protected plantations and the future maintenance of this traditional
structure.

Because of the decline in economical interest for the date palms, their
progressive biological renewal has not been realised, their care has been
reduced or abandoned and, consequently, a high proportion of the date
palms of Elche, particulary in the city, are old and close to disappearance.

Selective tradition of work on date palm

The tradition of date cultivation in Elche has created a very original
and effective know how on some date palm cultural practices that have
been transmitted till now. These practices concern mainly the work on the
top of the date palm to prune the leaves and of course to produce the white
leaves.

The persons that climb to the palm trees utilise a rope that used to be
done with the fibrillum of the palms. Nowadays, it is made of nylon plies
to each of which has been added a metallic cable located in its centre. This
rope is very solid but, above all, presents a rigidity that constitutes a very
important improvement with reference to the other existing ropes. This
rigidity facilitates radically the ascent to the date palm. An improvement of
this rising system has been realised in 1997 to assure more safety and to
.offer new advantages to this system (Vilella and Ferry, 1997).
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A part from the rope, the date palm farmers of Elche have created
various original and specific manual tools. I will quote two of them used to
cut the leaves: "el corbillote" that allows particularly to cut dried leaves,
"la gumia" that has a handle and with which it is very easy to cut the green
leaves. I consider that these two tools are superior to the existing others
manual tools and should be propagated with profit in the other palm groves
of the world.

I will not extend here on the work, know-how and special tools
concerning the production of white leaves. They are very specific of Elche
and represent in a spectacular way the level of control reached by some
people of Elche in the work at the top of a date palm.

Nevertheless, if the workat the top of the datepalm is extraordinary "-

well dominated, the practices for date production, apart for the traditional
artificial maturation of the dates with vinegar, are not so much controlled.
There is no knowledge concerning offshoot cutting. Leave pruning follows
strange conceptions and practices. Leaves are cut much more before they
dried. In fact, leaves are cut very soon and the date palms used to bear only
50 to 70 leaves. Leaves are often considered as competitors for the palm
growth and, even, the dates production. That is also why the white palms
producers take off; unfortunately,the externalleavesinsteadof keeping .

them to help the tree to support the treatment and to recuperate.

In fact, the technical deficiencies in the cultural practices of Elche
date palms cultivators can be explained by the traditional multipurpose role
attributed to the date palm. They are cultivated at very high density- (400
trees per ha) if density is calculated for the total surface area but it is in fact
much higher as the trees are planted close together at the periphery of the
plots. This external position of the plantation is accompanied by a
traditional lower agronomic status for the date palm: fertilisation and
irrigation used to be for the central main crops. The force of this tradition
is so strong that, nowadays, when there is no more associated crops,
irrigation is usually still done for all the surface of the plot!

Research to maintain heritage of the date palms plantations

The date palms plantations of Elche are part of the patrimony of this
city. They constitute one of its more symbolic aspects and their
maintenance represents a collective obligation. Various solutions are
proposed. I will present here the two proposals for which research is
carried on.
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Reestablish an economic interest in dateproduction

One of the proposed solutions to maintain the date palm patrimony is
to find an economic interest for date culture for fruit production. This
research constitutes the main applied local objective of the Elche Phoenix
Station. The realisation of this objective means the future creation of new
plantations of date palms that are economically profitable.. Research in
carried on out establish the technico-economic conditions necessary to
assure this profitability.

Studies on the very competitive date market and on date demand are
to better define the quality, the prices and the quantity of the fruit carried
out that could reflect demand (Greiner, 1996a, 1996b). Parameters of the
production costs in Elche are studied to simulate the various possible
profitable production systems (Greiner, 1996d). The cost of the manpower
and the needs of specialised working time per tree and per year will limit
very much the number of possible solutions. The need for irrigation is
relatively high in this area (ETP is of about 1000 mm per year for a rainfall
very irregular and of only an average 250 mm) and is an other determinant
element of the different possible solutions: irrigation water is costly and/or
not available and/or of bad quality. In reference to this aspect, the areas of
El Hondo and of Las Saladares where there is a water table close to the

surface seem to be the most appropriated places for future plantations. The
higher humidity of those areas that affects date fruits when they are mature
should not be a problem because the objectives of the research on date
technology implicate precisely to harvest the date fruits before maturation,
at the khalal stage.

To develop an attractive rural and urban date palm landscape to
contribute to the economic tourist activity and to improve the living
environment of the inhabitants.

Research hase started to identify the needs of the inhabitants and
tourists concerning the date palm grove of Elche. This research concern
specifically the demand of landscape. They will allow to establish if the
present policy to maintain the date palms patrimony respond to the
landscape demand of the inhabitants and of the tourists and how,
eventually, this policy could be improved.
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For the moment, the policy adopted as well as the law of protection
for the date grove contribute for the maintenance of the traditional
plantation structure. But, this structure had a sense because of the existing
agrosystem of which it was a part. Without associated crops as it is very
often nowadays, this plantation structure has lost its sense and, perhaps as
a consequence, it haslost its landscape value (Ferry et aI, 1996).

Is it possible to find a new sense for this traditional structure and, in
the same time, to produce a valuable landscaping? Researches have started
to study by making computerised image simulation the various types of
urban and rural landscapes based on the date palm than can be imagined.
This work will also permit to simulate the aspect that will have the urban
date plantations in the future years with the death of the important
proportion of trees that is represented by the tallest ones.

CONCLUSIONS

The existence for centuries of a tradition of date palm culture in a
place quite different form the classical ones has led for various original
characteristics. These characteristics concern the date palm itself growing
in a very marginal place, but also the farming practices and systems that
the people have adopted.

The study of these characteristics is necessary to look for solutions to
maintain this original agrosystem, which is on the p0int of disappearance.
Research has to be conducted in various different and complementary
fields to propose a comprehensive global solution.

Farming systems based on date palm cultivation are close to disappear
in. Elche but are also in crisis in many other places in the world (Ferry,
1995). The types of research carried out in Elche are also conducted by
most of the others research centres concerned with date palm. Comparison
of the situations, of the approaches and of the research and development
proposals between palm groves and date palm centres located in such
different contexts is of a great interest. It must conduct to promote
exchanges and co-operation projects.
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