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The rise of the Mediterranean woody crops
in Southern Spain
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Abstract—The area occupied by woody crops in
Spain has undergone an enormous increase in size
and, more importantly, a profound green revolution
that generates enormous harvest volumes that
nourish the important national agro-export sector,
where products such as olive oil, wine and almonds
reach a notable significance. The processes of
intensification follow a common pattern, which
involves the occupation of the flattest and most
fertile soils by firms with an ownership structure
favourable for investment; the use of new varieties;
and the design of denser planting patterns in which
irrigation is an indispensable element and
mechanization ubiquitous.

The management of digitized spatial information
has allowed us to map the evolution of the land uses
of the olive grove, the vineyard and the almond
orchard in each of the provinces where the regional
specialization in these crops is greatest. This has
allowed us to learn the key spatial/temporal aspects
of these processes of change that are far from
complete and that have led to a profound
modification of agricultural landscapes, such that
fragmentation and polyculture are giving way to
geometry, compactness and the concentration of
monoculture.

Keywords— almond, changes in land uses,
olive grove, productivism, vineyard

1. INTRODUCTION

The major trends in the evolution of land use in
Spain in recent decades are, in general terms, the
reduction in the area under -cultivation, the
increase of irrigation and the expansion of
woodlands. These are all manifestations of the
same process that involves either abandoning
agricultural activities or extending them from the
places that turn out to be less productive in order
to concentrate efforts on those areas that facilitate
productivism. In this context, the area occupied by
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fruit trees, olive trees and vineyards has grown.
Taken together, these three uses generate 25% of
the value of the country’s agricultural production
and a third of its agri-food exports (Hueso Martin
& Cuevas Gonzalez, 2014). The type of fruit
produced is quite varied (citrus, stone and pip
fruit, nuts, Mediterranean fruit trees, tropical and
subtropical fruits), in line with the breadth of agri-
environmental conditions in the national territory.
The economic and social importance of these
crops is based on a permanent intensification
effort, which includes, in addition to other aspects,
the improvement of the genetic material or the
universalization of irrigation. And among the
reasons that have facilitated its expansion are the
advantages derived from the accession to the
European Common Market (1986) and the dietary
changes that have been promoted due to increased
awareness about the importance to the health of
the consumption of fruits and vegetables and the
virtues of the Mediterranean diet (Barjol, 2014).

In the present work, we focus on the
evolution experienced by three of the most
emblematic Mediterranean woody crops (olive
groves, vineyards and almond trees) in areas of
the interior of southern Spain, lands relegated to
playing a peripheral and dependent role during the
modernization process of the Spanish economy
since the mid-twentieth century, which confirmed
their role as suppliers of agricultural products and,
later, tourism services, something that has only
been strengthened during the subsequent
globalization of the economy (Delgado Cabeza,
2002). Domestically, the impact of this role has
resulted in a major territorial adjustment, so that
urban centres and coastal areas grew at the
expense of rural areas, which became less and less
populated and dynamic, especially in places where
it was not possible for intensive agriculture to
spread. In particular, it proved disastrous for
mountain areas (Araque Jiménez, 2009).

In the rural areas with the greatest agricultural
presence, there has also been a profound
reorientation of production, so that horticultural
crops have taken on an unprecedented role. The
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productivism of irrigated olive groves in the
province of Jaén, vineyards in trellis in Ciudad
Real, or the industrialized fruit and vegetable
operations on the Almeria coastline, contrast
sharply with the landscape that existed until a few
decades ago when the predominant agriculture
was territorially based, which was reflected in the
pre-eminence of rain-fed lands for the production
of cereals, legumes and tubers (Cano Orellana,
2009).

2. CONCEPTUAL AND
METHODOLOGICAL FRAMEWORK

In the last two decades it has been postulated
that Western European agriculture is in transition
towards multifunctionality (the rural development
paradigm), thus overcoming the model of agrarian
modernization prevalent until the 1980s (Evans,
2001; Van der Ploeg and Roep, 2003; OECD,
2006). This process is, in part, in agreement with
the reallocation of functions that rural areas of
developed countries are experiencing as a result of
neoliberal globalization, which has succeeded in
locating the massive production of low cost crops
(commodities) in impoverished areas, where it is
possible to monopolize resources and added value.
It would thus follow that the more advanced
European countries find a favourable setting for
the testing of post-Fordist strategies on their own
lands (Binimelis and Ordinas, 2012). In the
present case, the worldwide expansion of typical
(though not exclusive) Mediterranean crops such
as vineyards, olive groves and almond trees are
obvious, with the number of countries where they
are present increasing, but this has not been
incompatible  with its  strengthening and
intensification in traditional production areas
(Moreno-Pérez, 2013), which is where they are
still mostly located.

Thus, to the extent that Europe delocalized the
production of cereals, protein crops or industrial
plants, the easier it was to specialize in some of its
better productive options. This is more than
evident in the case of Spain, where one can
observe how the monoculture zones of olives,
almonds and vineyards are being progressively
strengthened in the search for better productive
conditions while trying out different planting
configurations that significantly facilitate the
mechanization of the labour. This implies,
conversely, the coexistence of two contrasting, if
not radically different, business models. On the
one hand, the modern agrarian business model is
based on strong capitalization, with the aim of
increasing the harvest and reducing the costs of

production in order to ensure a healthy bottom line
able to amortize the investments quickly. On the
other hand, there is the family farm, associated
with a smallholder ownership structure and little
or no profitability, whose continuation would not
be possible without aid from the European Union,
and often includes the supplementation from
income obtained in other sectors of activity and
even the existence of an emotional attachment to
the land that takes precedence over strictly
economic criteria. Of course, between both
extreme cases can be found multiple intermediate
situations.

Our work has been based on the analysis of
digitized information that allows us to construct
the spatial-temporal dynamics of agricultural land
uses. From the analysis of statistical information
and the overlapping of territorial variables
spatially referenced to the agricultural parcels, we
have selected the three geographic areas in which
the Mediterranean woody crops have a greater
surface area importance in order to illustrate the
indicated changes, thereby looking for the stages
and clues that allow us to understand their rise,
understood not only in terms of the expansion of
the area planted, but also with regard to the
migration of these crops towards those lands with
better agronomic capacities and physical
dimensions.

The interviews with international experts in
each one of these crops and the consultation of
different official documents, for their part, have
allowed us to introduce qualitative aspects that
help us to understand that, ultimately, the
processes described result from the permanent
tension between local and global factors.

3. RESULTS

Being cultivated predominantly in the
Mediterranean and having spread over a number
of countries on all continents, as can be seen in the
maps presented in Figure 1, it is clear that olive
and almond trees are located in a latitudinal range
more limited that the vineyard, whose plasticity
has taken it to countries like Canada or Russia,
where the other two crops do not have appropriate
ecological niches for their expansion.
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Figure 1. Countries in which olive groves, almond orchards and vineyards are found (2014)

Contemplated on a planetary scale, the sum of
the area occupied by these three crops has grown
spectacularly in the last half century, from 12.6 to
19.1 Mha (see Figure 2). However, the behaviour
has not been homogeneous, because while in the
case of the vineyard the area has been reduced by
25%, the olive grove has multiplied its area by 3.9

Source: http://www.fao.org/faostat/es/#data

times and the almond tree by 2.4 times during that
same period. This indicates that the growth in the
harvests from vineyards has come about through
intensification, while a combination of surface area
expansion and productivism is responsible for the
extraordinary growth in the global harvests of
olives and almonds.
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Figure 2. Evolution of the global area (ha) of the Mediterranean woody crops, 1961-2014

Among all the countries that have some area
dedicated to these crops, Spain is in first place in
all three and dominates the landscape in almonds
(more than 30% worldwide) and olives (almost

Source: http://www.fao.org/faostat/es/#data
25%) (Figure 3). This does not necessarily imply
that it has the best productive ratios because, in
contrast to those countries that concentrate their
production in small locations where intensive
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agriculture is practiced, in Spain these crops
occupy a wide variety of terrain and in all three a
structure of smallholder ownership is clearly
dominant. One example is the super-intensive
cultivation of the almond tree in California, thanks

to which the United States is the world's largest
producer, compared to the marginal locations that
predominate in the semi-arid mountainous regions
surrounding the Spanish Mediterranean coast,
where the yields are much smaller and less stable.
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Figure 3. Surface area importance of the Mediterranean woody crops in
Spain compared to other producers (*)
(*) The number in the interior of the blue bar shows the surface area (ha).
(1) Second to fifth: France, China, Italy and Turkey; (2) Second to fifth: Italy, Tunisia, Turkey and Greece; (3) Second to fifth:

USA, Morocco, Italy and Libya.

We have collected in Figure 4 the evolution of
the surface area in the last thirty years in Spain and
observe the same global trends mentioned above.
In fact, they are very influenced by what has
happened in this country regarding the case of the

Source: http://www.fao.org/faostat/es/#data

olive and the vineyard. On the other hand, Table 1
shows the importance that irrigation has acquired
for crops that were traditionally rain-fed.
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Figure 4. Evolution in the surface area dedicated in Spain to olive groves,
vineyards and almonds trees orchards, 1985-2014 (*)
(*) The number in the interior of the bar shows the surface area (thousands of ha).
Source: http.//www.mapama.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/
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Table 1
Surface area according to cultivation system (ha) of the Mediterranean woody crops in Spain, 2014

Rain-fed (a) Irrigated (b) Total (c) % b/c
Olive grove 1,902,392 613,415 2,515,807 24.38
Vineyard 725,074 222,544 947,618 23.48
Almond 480,259 45,770 527,029 8.68
Total 3,107,725 881,729 3,990,454 22.10

Source: http://www.mapama.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/

The case of the almond tree, however, diverges
from the uninterrupted trend lines of the rise of the
olive tree and the decline of the vineyard. In this
regard, a maximum was reached at the end of the
20th century, and thereafter the surface area began
to shrink. But this trend has once again changed in
recent years when there has been talk of an almond
boom, stimulated greatly by the sudden rise in
prices of this nut as a result of the prolonged
drought period experienced in California. Despite
the fact that the dry period has ended and prices
have now returned to normal compared to other
years, it is estimated that the new plantations that
are being developed in different parts of Espala
(Aragon, Andalusia and Castilla-La Mancha
fundamentally) are going to allow the national
almond production to double over a period of
seven years.! Of course, the only way to compete
adequately with US farms is to develop
productivist plantations on farm holdings larger
than the traditional ones and that occupy flatter
and more fertile soils.

The example of the province of Granada can
serve to illustrate this point. At the moment, the
almond crop is mostly rain-fed and shows
significant deficiencies in production, so that it can
be classified as marginal both in terms of
economic results and in relation to the physical
capacity of the soils that the permanent crops
occupy. Some characteristics of this dominant
model are small-sized farms, the atomization of
the property, the aging of the farm managers and
the difficulty in ensuring the generational
succession. In fact, recent research has shown that
up to a third of current farmers are considering
abandoning their farms in the Andalusian region
due to a lack of profitability (Aznar-Sanchez,
Belmonte-Urefia & Velasco-Mufioz, 2016). This
situation is aggravated in the mountainous
locations, which are predominant in the province
that we have chosen as a model of the processes of

! Story appearing in the newspaper La Verdad de Murcia
(September 5, 2016).
http:/www.laverdad.es/alicante/201609/05/menos-

almendra-espanola-barata-20160905161629.html

change that we are describing, whose paradigm
may be the coastal mountains of Lujar and
Contraviesa or the pre-littoral area of the Sierra
Nevada, where high altitude slopes are cultivated.
In these cases, the only options that have been
explored to improve the situation are variety
renewal and organic production, since an average
production of 566 kg of almonds with shell per
hectare is obtained.

At the same time, although still with limited
effect, plantations from the provincial interior
(Hoyas de Guadix and Baza) located on flat lands
and with a different climate are beginning to take
on a more prominent role in comparison with the
traditional concentration in the coastal area
(Figures 5 and 6). In these cases, access to
irrigation and the possibility of mechanized labour
have been combined with the introduction of new
varieties adapted to overcoming adverse weather
conditions, in particular the risk of frost,
something that can be achieved with late flowering
varieties. New denser planting configurations and
more efficient pruning methods have also been
developed (Lovera, Serrano and Arquero, 2016).
All these innovations are coming to farms thanks
to the transfer of knowledge generated in public
research centres, which base their
recommendations on the imitation of the intensive
farming methods from Australia and California, in
which under optimal conditions they can produce
up to 2,500 kg of shelled almond per hectare, still
very far from the production levels that farms in
Andalusia are beginning to obtain. In addition, in
spite of everything, the available water resources
are below the optimum. However, with localized
deficit irrigation applied at ideal times for the
development of the plant and the fruit, these farms
are expected to obtain average yields of more than
1,000 kg of nuts per hectare, that is to say, more
than twice what is obtained on traditional farms.
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Figure 5. Evolution of the distribution of almond trees in the province of Granada, 1985 and 2016
Source: Environmental Information Catalogue of Andalusia 1985 and SIGPAC 2016.

In the case of the vineyard, although the final
result is a reduction of the total area, the effort has
concentrated on making farms more profitable
through a restructuring program that has meant the
removal of extensive vineyards with traditional
varieties in favour of plantations in trellis.
Although this process is similar to the one we have
explained for the almond tree, it took place earlier
and is, in fact, the mirror in which other woody
crops have been looked at later. The vineyard
lands were transformed earlier, more rapidly and
more intensely than the rest of the Mediterranean
woody crops due to the enormous competitiveness

Figure 6. New antations of almond trees in Guadix (Granada), 2016

.

Source: National Aerial Ortophoto Program (PNOA) — 2016

existing in the international and globalized wine
market, into which new countries have entered
such as Australia, New Zealand, South Africa,
Chile, Argentina, the United States or China, with
an unusual strength thanks to their commercial
aggressiveness and lower production costs. The
traditional European producers, for their part, have
been wagering on differentiation as a way to
maintain their position. In this regard, in Spain a
total of 91 Protected Designations of Origin and 41
Protected Geographical Indications have been
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recognized.? A further step in the search for
differentiated quality is the development of the so-
called estate wines, oriented towards
singularisation (Ruiz Pulpén, 2013a).

But the quest for quality has also been pursued
with the modernization of the cultivation process
by following the formulas already mentioned, such
as varietal renewal, the densification of plantations
to facilitate the mechanization of the labour and
the introduction of irrigation. In this regard, the aid
received through the vineyard reconversion and
restructuring programs, financed by European
funds, has proved decisive, the most obvious effect
of which has been the formation of large
continuous patches supported by a more
concentrated and localized ownership structure on
flatter and more fertile lands (Lasanta, Inarejos,
Arnaez, Pascual Bellido & Ruiz-Flafio, 2016).

The innovations, obviously, are not limited in
this case to the agricultural labour, but are
complemented decisively in the processes of
winemaking and its subsequent treatment in the
wineries. The subsequent recognition of the wines
most appreciated in competitions, prizes and
specialized publications, along with the promotion
of wine and vineyard culture, and the landscapes
and heritage associated with it, are decisive in
order to satisfy a clientele that is more demanding
and knowledgeable about the characteristics of this
food product (Cafizares Ruiz & Ruiz Pulpon,
2014, Escalona Orcao, Loscertales Palomar &
Climent Lopez, 2013). However, strategies based
on innovation and differentiation or singularisation
still coexist with others, more oriented towards
obtaining large volumes of undifferentiated crops
(Esteban Rodriguez & Climent Loépez, 2016). A
good example of the impact of the new plantations
was the 2013 campaign, when favourable weather

*http://www.mapama.gob.es/es/alimentacion/temas/calidad-
agroalimentaria/calidad-diferenciada/dop/default.aspx

conditions allowed Spain to produce 51 Mhl (five
times its annual domestic consumption) with a
considerably lower area than in previous decades,
turning the country into the world’s biggest wine
producer for the first time since statistics began.?
The bulk of this increase occurred in Castilla-La
Mancha, thereby also illustrating the strengthening
of the regional specialization that these processes
of transformation entail. The most outstanding
case is that of the province of Ciudad Real. Figure
7 shows the surface area expansion that has
occurred in recent years, which has been based on
the introduction of vineyards in trellis (Ruiz
Pulpoén, 2013b; Ocon, 2016). Figure 8 shows a
detail of this reconversion process involving the
coexistence of new and traditional vineyard.
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Figure 7. Distribution of vineyards in the province of
Ciudad Real, 2000-2012
Source: Corine Land Cover 2000 and 2012.

3 Story appearing in the newspaper El Mundo on August 20,
2015

http://www.elmundo.es/economia/2015/08/20/55d4cd2522601d
7d228b4596.html
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Figure 8. New plantations of vineyards in Molino de Puente Navarro (Ciudad Real), 2016
Source: National Aerial Ortophoto Program (PNOA) - 2016

Of course, the increase in harvests has also been

due to irrigation, which already exceeds 40% of

the area used for cultivation (Table 2), a

circumstance that is also observed in the province
of Jaén with regard to the olive grove.

Table 2
Surface area according to cultivation system (ha) in the provinces of greatest regional specialization, 2014

Rain-fed (a) Irrigated (b) Total (c) % b/c
Olive grove (Jaén) 311,865 273,249 585,114 46.70
Vineyard (Ciudad Real) 94,229 63,290 157,519 40.18
Almond tree (Granada) 71,271 3,822 75,093 5.09
Total 477,365 340,361 817,726 41.62
% Compared to Spain 15.36 38.60 20.49 --

Source: http.//www.mapama.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/

On the other hand, the dynamic expansion of the
olive grove worldwide is spectacular, surpassing
11 million ha at the moment. Although its fruit can
be consumed whole after an industrial process, oil
production is the reason for its recent boom,
especially after the recognition of olive oil as a
healthy food (Barjol, 2014). In spite of everything,
this vegetal fat makes up scarcely 2% of all the
commercialized fats in the world, well below the

percentages reached by the fats from palm,
soybean or rapeseed.

The province of Jaén is the clearest example of
the model of monoculture and extreme
productivism of all those we have analysed on this
scale in Spain. The total area occupied by this
plant exceeds 92% of the cultivated land and, as
also shown in Table 2, almost half has been
irrigated (see Figures 9 and 10).
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TYPOLOGY
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Figure 9. Distribution of olive groves in the province of Jaén,
1985 and 2016
Source: Environmental Information Catalogue of Andalusia
1985 and SIGPAC
2016.
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Figure 10. Distribution of rain-fed and irrigated olive groves
in2016
Source: Environmental Information Catalogue of Andalusia
1985 and SIGPAC 2016
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Figure 11. New intensive plantatons of olive trees in Cabra de Santo Cristo (Jaén), 2016

The expansion has mainly occurred at the
expense of the substitution of rain-fed herbaceous
crops, which has meant a profound modification of
the pattern of location of the plant, previously
reserved for less fertile and more sloped soils and
which is now also distributed on the best
agricultural land (Paniza Cabrera, Garcia Martinez
& Sanchez Martinez, 2015). Moreover, the scheme
of densifying the plantations is repeated in order to
obtain an increase in the foliar mass and, therefore,
in the obtention of fruit (see Figure 11). For this
reason, it is necessary to significantly increase the
use of fertilizers and to fundamentally alter the
principal cultural labour, because to facilitate
mechanization it is now important that the plants
have a smaller size and that the formation of trees
of great height be impeded.

Source: National Aerial Ortophoto Program (PNOA) - 2016
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In this case, however, the aspect of varietal
renewal has not been so decisive since the
dominant olive tree variety (picual) is considered
optimum in terms of production and is highly
appreciated for the attainment of very stable oils.
However, other varieties have been incorporated
that respond to organoleptic characteristics of
better acceptance among consumers and, at the
same time, are easily adapted to the creation of
intensive and trellised olive groves (Sanchez
Martinez & Paniza Cabrera, 2015). On the other
hand, significant environmental disadvantages
derived from productivism have been noted,
especially the increase in erosion rates, but also the
pressure on the quantity and quality of water
resources and the loss of biodiversity (Scheidel &
Krausmann, 2011). The obsession with quantity,
finally, has involved giving less attention to the
processes of differentiation, although in recent
years there has been a changing trend that can still
be described as modest (Rodriguez Cohard,
Sanchez Martinez & Gallego Simon, 2016).

4. DISCUSSION AND CONCLUSIONS

The trends show an increase in the global
demand for almonds, wine and olive oil, which
suggests a deepening of the processes of change
that we have described in this work, in other
words, an increase in the area occupied and an
increased role played by the new plantation
systems that are irrigated and designed to be
completely mechanized. In particular, their status
as health products makes them more and more
consumed outside the Mediterranean area.

Traditionally the term Mediterranean trilogy
was applied to refer to the coexistence of three
large agricultural uses: cereal, olive and vineyard.
In the case of Spain, a gradual reduction of the
former has been observed in favour of the woody
crops. And it is not just a recomposition of the
surface weight of each one of them, since the latter
two are now much more attractive in terms of the
market economy, by producing products that are
highly appreciated in the so-called global market.
In this regard, the trilogy that now imposes itself is
the meeting of water, high quality land and
financial capital, which are the three decisive
factors that allow us to understand why and where
the new productivist versions of these booming
crops appear. Their development, of course, is
closely linked to the incorporation of innovations
and real technological milestones both in the
production phase and in the transformation of the
products. And it seems likely that this trend will

continue to strengthen, since the opportunities
derived from the use of robotics or drones will
only encourage more intense mechanization in
order to maintain and increase profitability and
optimise the use of natural resources and inputs
that this productivist version of agriculture
requires.*

This surge in woody crops in Spain, therefore, is
being based on overcoming some of the traditional
characteristics presented by small farming or the
generation of abundant wages, which allowed
them to be considered as social crops. In all of
them, a model is now imposed which implies a
profound modification of the agricultural
landscape. In this regard, the most prominent
feature is the replacement of fragmentation and
polyculture with continuity and monoculture. The
new landscapes of the olive, the vineyard or the
almond tree are more geometric, forming straight
lines that are lost on the horizon, only interrupted
by the auxiliary roads to the plantations that break
this homogeneity. On the other hand, the water
irrigation pond is a new omnipresent and
characteristic element, as the most palpable
symbol and component of the intensification of
production.

Analysing the situation at the provincial level,
we have been able to verify the existence of very
prominent monoculture territories, the rapidity of
the changes experienced and, as a final result, the
coexistence of traditional production areas, which
try to differentiate themselves through the search
for certified quality or territorial identity (Angles,
Veysseyre & Cohen, 2013) and even a heritage
recognition (Castillo Ruiz & Martinez Yanez,
2014; Cohen et al., 2012) and the development of a
new tourist destination based on landscape quality
(Correia & Brito, 2016; Millan, Hidalgo & Arjona
Fuentes, 2015; Sanchez & Ortega, 2016; Silva
Pérez, Fernandez Salinas & Molinero Hernando,
2016). On the other hand, there are the new zones
of intensification that have the objective, at least in
the case of almonds and oil, to pursue bulk
production at low cost.

Although it has not been the main goal of this
work, the environmental effects of the new
cultivation designs are not a minor issue. Given
that they systematically look for flat lands, the
erosion risk is reduced; but it is not the case of
water demand, which is the most decisive resource
of all that are required for this intensive

4 https://www.asajajaen.com/sin-categoria/jornadas-tecnicas-
olivar-ponencias
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agriculture. The overexploitation of aquifers has
been pointed out (Sanchez y Gallego, 2016), but
also it should be noticed that thanks to the located
irrigation systems consumption per unit is lower
than the one observed in perennial cultivations. In
any case, it does not result on a net save in water
consumption, but the increase in the irrigated
surface, as paradigmatically happens in the case of
irrigation modernization made in the Guadalquivir
Watershed (Gomez-Limén y Villanueva, 2017).
Lastly, the industrial use of exploitations causes
the loss in biodiversity and a bigger demand direct
and indirect of fossil fuels, that overrides all the
positive effects that could come from the ability to
fix CO; that woody cultivations have. In fact, it is
clearly recognized that there is a favorable balance
that is reached in the ones managed under
ecological criteria (Aguilera, Guzman et Alonso,
2015).

In some case the european agricultural politics
favour the creation of this new agriculture. The
most evident is the vineyard that, as it was already
said, has taken advantage of funds destined to
conversion and restructuring programs to extend
across Castilla y Ledén or Castilla-La Mancha.
These aid, nonetheless, have not been applied to
the other cultivations analyzed. Therefore, the
interest in increasing harvesting of olives and
almonds is only caused by market stimuli.
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Su ting trudng cla cic vu mua cay lay gd
Dia Trung Hai ¢ phia Nam Tay Ban Nha

Garrido Almonacid, A.; Sdnchez Martinez, J. D.
Dai hoc Jaén, Tay Ban Nha

Ngay nhén ban thao: 12/12/2017; ngay chp nhan dang: 29/01/2018; ngay dang: 30/3/2018

Tém tit— Cac khu vue trong cdy ldy gb ¢ Tay Ban
Nha timg trai qua mot dot mé rong rit 16n vé dién
tich. Nhét 13, noi diy con ching kién sw bung né ciia
mot cudc cach mang xanh — cudc cach mang da tao
nén mot mire san xuit ndng san khong 13, c6 thé nudi
sbng ca mgt viing ndng nghiép xuit khiu quan trong,
ndi tiéng véi diu 6 liu, rugu va hanh nhén.

Tién trinh ting truéong nay di theo mot miu sb
chung: sy chiém dung nhimg khu vwe dit bing
phing, mau m& nhit va ¢6 ciu tric vé mit chi
quyén thuén lgi cho viéc diu tu; viée sir dung gidng
mé&i; va sur thiét ké md hinh canh tic ciy trong theo
hwéng day diic hon, trong d6 hé théng thiiy lgi 13 mot
yéu t6 khong thé thiéu va 1a mét phén cia sy co gioi
hoa dang dién ra khip moi noi.

Viéc quan ly thong tin khong gian theo kiéu s6 héa
da cho phép ching toi lap dwgce ban ad vé su phat
trién cia viéc st dung dét cia rirng ciy olive, vuon
nho va vuon hanh nhan ¢ cac tinh chuyén canh. Tw
dé, chung toi nhan thiy dwoc goc do khong glan va
thoi gian chinh yéu ctia cdc qua trinh thay déi, 1a
nhirng qua trinh chua hoan thién song da tao nén
mot bién cai lon vé cinh quan ndng nghiép trong dé
s phan nhé dit dai ciing nhu da canh dang nhuong
buéc cho méi quan tAm vé bé mit va mit d9 canh
tc, ciing nhw vin dé doc canh.

Tir khéa—hanh nhan, sy thay ddi trong sir dung
dét, vuon 6 liu, chii nghia niing suét, vuon nho.



