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A per spectiveon thevalorization of agr o-silvo-pastor al systems
intheMediterranean Basin

Per spectiva sobrelavalorizacion delossistemas
agrosilvopastorilesen lacuencade Mediterraneo

A. Pardini

University of Florence - DISAT
Piazzale delle Cascine 1850144, Firenze, Italy
E-mail: andrea.pardini @unifi.it

Abstract

Although the Mediterranean Basin is the largest areawith Mediterranean climate, at least other 5 areas of the
world share the same patterns of rainfall and temperatures in America, Africaand Australia. Because of the
common pattern of climate, many crops and management options adopted in the M editerranean Basin become
important alsoin regions of the other continents. On the contrary, thelong history of civilization isapeculiarity
of the Mediterranean Basin, where the slow changes caused to the native vegetation have led to integration of
human activities without disruption of this vegetation. The gradual changes have conserved large biological

diversity and actually introduced exotic plantsthat are now well integrated in the local vegetation. Moreover,
the gradual understanding of the native nature has developed an approach of integration of people into the
natural environment and it isnow part of acultural heritagein thearea. The Mediterranean Basinremainsavery
important region for endemisms, number of plant species, number of native crops and native livestock breeds.

Asaconsequence, diversity isprobably the most appropriate word to describe the rural M editerranean world.

Traditional systemslike nomadism and transhumance survive beside farm systems based on the most advanced
technologies, there are cases of modernization of traditional activities and other cases of modern agriculture
that conserves traditions. Some case studies referred to countries of the northern, southern, western and
eastern shore of the Mediterranean seaare given to exemplify the variability of pastoral or agricultural systems,
aswell ascomplex and integrated agro-silvo-pastoral systems. The enhanced diversity of some Mediterranean
agro-silvo-pastoral systems needs complex management that, especially in marginal areas, cannot be
economically competitive with intensive agriculture and animal rearing. However diversity brings also more
ecological sustainability in comparison to simple intensive systems and it is useful to conserve the natural
environment. Finally, nowadays diversity can become richness if the link of traditional rural world with the
modern sectors of economy is started in some of the southern and eastern countries and further developed in
the European Mediterranean area. Under this point of view, the passage from simple conventional systemsto
more complex systems that integrate pasture, cropped fields and forest is suggested to develop theintegration
of the rural people within the global development.

Key words: Agro-silvo-pastoral systems
Resumen

Aungue la cuenca del Mediterraneo esla mayor érea con clima mediterrdneo, a menos otras cinco areas del
mundo comparten |os mismos patrones de precipitacion y temperaturaen América, Africay Australia. Debido

* Trabajo presentado en €l IV Congreso Latinoamericano de Agroforesteria para la produccion pecuaria
sostenible. Octubre, 2006. Centro de Convenciones PlazaAmérica Varadero, Cuba
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aello, muchos cultivosy opciones de manej o adoptados en dicha cuenca son importantes también en regiones
delosotroscontinentes. Por el contrario, lalargahistoriadelacivilizacion esunapeculiaridad delacuencadel

Mediterréneo, donde |os cambios lentos causados en la vegetacion nativa han llevado alaintegracion de las
actividades humanas sin aterarla. Los cambios graduales han conservado una gran parte de la diversidad
bioldgicay han introducido plantas exéticas que ahora estan bien integradas ala vegetacion local. Ademas, la
comprension gradual de la naturaleza nativa ha desarrollado un enfoque de integracion de las personas al

medio ambiente natural y espartedelaherenciacultural del &rea. Lacuencamediterraneacontiniiasiendo una
region muy importante para el endemismo, que se reflgja en el nimero de especies vegetales, €l nimero de
cultivos y razas ganaderas nativas. En consecuencia, diversidad es probablemente la palabra que mejor
describe el mundo mediterraneo rural. Los sistemas tradicionales, como el nomadismo y la trashumancia,
sobreviven junto a sistemas agropecuarios basados en las tecnologias més avanzadas; existen casos de
modernizacion de las actividades tradicional esy otros de agriculturamoderna que conservalastradiciones. Se
presentan algunos estudios de caso que se refieren a paises de las costas norte, sur, oeste y este del mar
Mediterraneo, para ejemplificar la variabilidad de los sistemas pastoriles o agricolas, asi como sistemas
agrosilvopastoriles comple os eintegrados. La diversidad fortal ecida de algunos sistemas agrosilvopastoriles
mediterraneos necesita un manejo complejo que, especial mente en areas marginal es, no puede ser econdmica-

mente competitivo con laagriculturay laganaderiaintensivas. Sin embargo, ladiversidad también proporciona
una mayor sostenibilidad ecol égica en comparacion con los sistemas intensivos simplesy es Util para conser-

var €l medio ambiente natural. Finalmente, en la actualidad la diversidad puede convertirse en riqueza s se
comienzael vinculo del mundo rural tradicional con los sectores modernos de la economia en algunos paises
del sury el este, y sedesarrollamasen el &reamediterréneaeuropea. Desde este punto de vista, se sugiere que
€l paso de | os sistemas convencional es simples a sistemas més compl g os que integran | os pastos, |os campos

cultivados 'y los bosques, propicialaintegracion de los pueblos rurales con €l desarrollo global.

Palabras clave: Sistemas agrosilvopascicolas

An outline of the geographical
Mediterranean Basin

The borders of the Mediterranean Basin can
be set, on the base of agricultural ecology, inthe
northern mountainsthat limit thediffusion of olive
tree, and in the southern deserts that limit the
surviva of thedate palm (Talamucci and Chaulet,
1989)

However, amore objectivedefinition hasbeen
based on some parameters of the climate (Di
Castri and Mooney, 1973): the humid boundary
isconsidered 900 mm of annua rainfall; thearid
boundary is set at 275 mm for the mild coastal
areasand 300 for thehot inland areas. Therainfall
has to be mainly during the winter and 65% of
theannual concentrated in the six monthsaround
winter seemsto beareasonablelimit. Moreover,
at least the average temperature of one winter
month has to be less than 15 °C, although the
temperature should not go under 0 °C for more
than 3% of the hours of the year.

If we accept this definition, the area with
Mediterranean climate around the M editerranean

Bosquejo geogréfico de la cuenca
del Mediterraneo

Las fronteras de la cuenca del Mediterraneo
pueden establecerse, sobrelabase delaecologia
agricola, enlasmontafias nortefiasquelimitan la
difusidon del &rbol dealivo, y enlosdesiertosdel
sur que limitan la supervivencia de la pama
datilera(Talamucci y Chaulet, 1989).

Sin embargo, una definicion més objetivase
ha basado en agunos parametros del clima (Di
Castri y Mooney, 1973): se consideraquelafron-
tera himeda es 900 mm para la precipitacion
anual; lafrontera &rida se establece a 275 mm
paralaséreas costerastempladasy 300 mm para
laséreas cdlidasdel interior. Las precipitaciones
ocurren principalmente durante €l inviernoy €
65% de | as preci pitaciones anual es concentrado
en los seis meses arededor del invierno parece
un limite razonable. Ademas, a menoslatempe-
ratura promedio de un mes de invierno debe ser
menor que 15°C, aunque latemperaturano debe
estar por debajo de 0°C durante més del 3% de
las horas del afio.



Pastos y Forrgjes, Vol. 30, No. 1, 2007

seaisabout 138 000 ha. At least 85% of thishas
importance in agriculture, forestry and animal
rearing. Thesameclimateisfoundin other parts
of the world that, obvioudly, share some of the
main crops, animal breeds and agricultural
techniques with the Mediterranean Basin (figu-
rel).

The population and the resources

Total and rural population

The human population of the Basin has
doubled in 40 years and now it is 462 million
people (table 1). Thepopulation hasincreasedin
al the countries, however more in the Eastern
Europe and North Africa.

During the same period the rural population
is increased very little and, above al, it is
decreased as percentage of the total population.
The strongest reduction took place in the
European part and in the islands of Cyprus and
Malta where it passed from 40 to 28%. The
movement of rural peopleto townshasbeenless
notablein the Asian and African parts.

The stabilization of the number of inhabitants
in Western Europe is due to low birth rates and
strong migrations from the rest of the Basin; at
the sametime the population growthintheMiddle
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Si se aceptaestadefinicion, € areaconclima
mediterréneo alrededor del mar Mediterréneo es
de aproximadamente 138 000 ha. Al menos 85%
tieneimportanciaparalaagricultura, laforesteria
y la ganaderia. El mismo clima se encuentra en
otras partes del mundo que, obviamente, com-
parten algunos deloscultivosprincipales, lasra-
zasanimalesy lastécnicasagricolas con lacuen-
cadel Mediterréneo (fig. 1).

La poblacion y los recur sos

Poblacién total y rural

L a poblacién humana de la cuenca se ha du-
plicado en 40 afios y es actualmente de 462 mi-
[lones de personas (tabla 1). La poblacion se ha
incrementado en casi todos | os paises, especial-
mente en Europaoriental y el norte de Africa.

Durante € mismo periodo lapoblacion rural
haaumentado muy poco y, sobretodo, hadismi-
nuido como porcentgje delapoblacion total. La
mayor reduccion ocurrié en la parte europea y
enlasislasde Chiprey Malta, donde paso de 40
a28%. El movimiento de los campesinos hacia
los puebl os ha sido menos notable en las regio-
nes asidticay africana.

Laestabilizacion del nimero de habitantesde
Europa occidental se debe a las bgjas tasas de
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Fig. 1. Mediterranean areasin theworld (modified from Di Castri and Mooney, 1973).
Fig. 1. Areas mediterraneas en el mundo (modificado de Di Castri y Mooney, 1973).
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Table 1. Changes in total and rural population in the Mediterranean Basin between 1963 and 2003 (some
comparisons are not direct due to recent divisions of the former Yugoslavia).

Tabla 1. Cambios en la poblacion rural y total de la cuenca del Mediterraneo entre 1963 y 2003 (algunas
comparaciones no son directas debido a divisiones recientes de la antigua Yugoslavia).

1963 (# people x 1,000)

2003 (# people x 1,000)

Total Rural % Total Rural %
population population population  population

Western Europe 139,299 56,259 40,4 168,689 47,218 28,0
France 47,572 16,524 34,7 60,144 14,309 23,8
Italy 51,343 20,101 39,2 57,423 18,666 32,5
Portugal 8,997 6,905 76,8 10,062 4,603 45,8
Spain 31,387 12,729 40,6 41,060 9,640 235
Eastern Europe 59,422 39,565 66,6 108,623 41,263 38,0
Albania 1,765 1,217 69,0 3,166 1,796 56,7
Bosnia-Herzegovina - - - 4,161 2,307 55,4
Croatia - - - 4,428 1,834 41,4
Greece 8,471 4,607 54,4 10,976 4,267 38,9
Macedonia - - - 2,056 837 40,7
Serbia-Montenegro - - - 10,527 5,071 48,1
Slovenia - - - 1,984 977 49,2
Turkey 30,458 20,726 68,0 71,325 24,174 339

Yugosavia 18,728 13,015 69,5 - - -
Asia and Middle East 10,177 5077 49,9 33,359 10,973 32,9
Israel 2,388 473 19,8 6,433 516 8,0
Jordan 996 494 50,0 5,473 1,139 20,8
Lebanon 2,029 1,123 55,3 3,653 441 12,1
Syria 4,764 2,987 62,7 17,800 8,877 49,9
North Africa 60,040 38,121 63,5 149,680 72,190 48,2
Algeria 11,421 7,352 64,4 31,800 13,125 413
Egypt 30,046 18,083 60,2 71,931 41,701 58,0
Libya 1,505 1,171 77,8 5,551 759 13,7
Morocco 12,611 8,737 69,3 30,566 13,019 42,6
Tunisa 4,457 2,778 62,3 9,832 3,586 36,5
Idands 886 450 50,8 1,196 280 23,4
Cyprus 578 365 63,1 802 248 30,9
Malta 308 85 27,6 394 32 8,1
M editer ranean Basin 269,764 139,472 51,7 461,547 171,924 37,3

East and North Africais limited and hidden by
migrations.

People move also within the countries from
rural areas to towns. The communities seek
higher incomes and, above all, better social
conditions: transport availability, medical care,
organized educationa systems, diversification of
human relationship, easier jobsthat allow periods
of holiday (Pardini, Borneo and Angeloni, 2002a).
All over the Mediterranean Basin there is
abandonment of agricultural land, pastures,
rangelands and forests.

natalidad y lafuerte migracién desde el resto de
lacuenca; a mismo tiempo, el crecimientodela
poblacion enel Medio Orientey el norte de Afri-
caestalimitado y oculto por las migraciones.
Las personas también se mueven dentro de
|os paises desde |as areas rural es hacia los pue-
blos. Las comunidades buscan mayoresingresos
y, principal mente, mejores condiciones sociales:
disponibilidad detransporte, atencion médica, Sis-
temas educacional es organi zados, diversificacion
de las relaciones humanas, trabajos més faciles
gue permitan periodos de descanso (Pardini,
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Land Use

Between 1963 and 2003, the cropped area of
the Basin increased from 16 to 20 million
hectares; contemporarily the forest area
increased from 77 to 88 million hectares (table
2). Only pasture and rangeland areas decreased
from 133 to 121 million hectares. This data
confirms the trend to abandon marginal aress,
explainsthereturn of forests, and points out land
reclamation for intensivefood cropsthat aremore
and more necessary to face the growing needs
of the big towns. The less productive land is
abandoned becausethere are contemporarily low

81

Borneo y Angeloni, 2002a). En toda la cuenca
del Mediterraneo hay abandono de las tierras
agricolas, los pastizales, |as éreas no cultivadas
y los bosques.
Uso de la tierra

Entre 1963 y 2003 € é&rea cultivada de la
cuenca aumento de 16 a 20 millones de hect&
reas, alavez el area de bosques se increment6
de 77 a 88 millones de hectareas (tabla 2). Sélo
las areas de pastizales y las areas no cultivadas
disminuyeron de 133 a 121 millones de hect&
reas. Estos datos confirman latendencia a aban-
donar las areas marginales, explican el retorno

Table 2. Changes of land use in the Mediterranean Basin between 1963 and 2003 (some comparisons are not
direct due to recent divisions of the former Yugoslavia).

Tabla2. Cambiosen el usodelatierraenlacuencadel Mediterraneo entre 1963y 2003 (algunas comparaciones
no son directas debido a divisiones recientes de la antigua Yugoslavia).

1961 (hax 1,000) 2003 (ha x 1,000)
Crops Pasture Forest Crops Pasture Forest
Western Europe 9,559 31,547 32,361 9,367 27,401 40,480
France 1,799 13,134 11,614 1,122 10,117 14,811
Italy 2,746 5,075 5,847 2,738 4,377 6,760
Portugal 530 838 2,000 530 1,437 3,102
Spain 4,484 12,500 12,900 4,977 11,470 15,807
Eastern Europe 3,798 23,883 32,757 4,532 23,605 32,516
Albania 47 753 1,282 121 422 1,045
Bosnia-Herzegovina - - - 97 1,047 2,710
Croatia - - - 124 1,553 2,076
Greece 906 5,210 2,474 1,133 4,600 2,620
Macedonia - - - 46 630 1,020
Serbia-Montenegro - - - 327 1,878 1,769
Slovenia - - - 29 308 1,077
Turkey 2,154 11,350 20,170 2,655 13,167 20,199
Yugoslavia 691 6,570 8,831 - - -
Asiaand MiddleEast 428 9,471 635 1,162 9,238 753
Isragl 79 114 89 86 142 119
Jordan 24 790 52 105 742 70
Lebanon 20 7 92 143 16 80
Syria 235 8,560 402 828 8,338 484
North Africa 2,463 68,413 11,226 4,539 60,905 13,957
Algeria 594 38,405 2,800 670 31,741 4,061
Egypt 69 10 31 502 10 34
Libya 270 9,200 485 335 13,300 846
Morocco 380 16,400 7,505 892 21,000 8,361
Tunisa 1,150 4,398 405 2,140 4,854 655
Idands 101 6 124 41 5 124
Cyprus 100 5 123 40 4 123
Malta 1 1 1 1 1 1
Mediterranean Basin 16,349 133,320 77,103 19,641 121,154 87,830
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incomes, heavy jobsand difficult socia conditions.
Agriculture and animal rearing in these areas
cannot beintensified, nonethelessthey arelargely
based on natural resources and they produce high
qudity foods, animal rearingin extensive pastures
and rangeland is organic as a matter of fact in
large areas of the Basin. In the European
Mediterranean the produce can be certified
organicand labelled typica. Thequality of meat
and milk is guaranteed also by regulations that
take care of livestock welfare (EU Council
Directive 98/58/EC, 1998) as this can influence
the quality of the meat and milk.

Livestock

The number of cattle, sheep and goats has
increased in almost 6 million heads in 40 years
(table 3). At present, considering only the three
main species, the average number of heads per
inhabitant is 0,54 in the whole Mediterranean
Basin, with Western Europe and North Africa
rating lower with respectively 0,51 and 0,47, but
we should consider that North Africa has large
desertsinwhich livestock cannot live, moreover
a consistent number of camels should be added
to the count. The other areas have morelivestock
heads per inhabitant than the average (0,63 in
Near Asia and Middle East; 0,64 in Eastern
Europe, 0,65 in theindependent islands).

Thelivestock istraditionally moreimportant
for the social status of the people in the arid
countries, even if it gives higher incomes in
Europe. The diffusion of the main livestock
speciesdiffersgreatly accordingto thelocation.

Sheep and goats are common especially
within sedentary and nomad people of North
Africaand Middle East, because their small size
makes easy to reduce the number of headsbefore
thesummer drought and toincreaseit againduring
the next good season. This opportunistic
management of herds is common also in self-
subsistence economies of tropical areas where
thelivestock representsfood reservesand akind
of living bank deposit.

Under the very arid climate of the southern
shore these herds are reared together with
camels necessary for the long moves of the
nomads, and poultry useful for rapid cash and
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de los bosques y sefialan la recuperacion de la
tierra paralos cultivos intensivos de alimentos,
gue son cada vez mas necesarios para enfrentar
las necesi dades crecientes de las grandes ciuda
des. Latierra menos productiva es abandonada
porque hay ingresos baj os, trabaj osfuertesy con-
dicionessociaesdificiles. Laagriculturay laga
naderia en estas areas no pueden ser intensifi-
cadas; sin embargo, se basan en gran medidaen
los recursos naturales y producen alimentos de
alta calidad; de hecho, |a ganaderia en pastos
extensivosy entierrasno cultivadas esorgénica
en grandes areas de la cuenca. En el Mediterra
neo europeo |os productos pueden ser certifica-
dos como organicos y denominados tipicos. La
calidad de la carne y la leche esta garantizada
también por regulaciones que protegen el bien-
estar del ganado (EU Council Directive 98/58/
EC, 1998).

Ganado

Lacantidad de ganado ovino, bovino'y capri-
no aumento en casi 6 millones de cabezas en 40
afos (tabla3). Enlaactualidad, teniendo en cuen-
ta solo las tres especies principales, €l niimero
promedio de cabezas por habitante es 0,54 en
toda la cuenca mediterranea, con cifras meno-
res en Europa occidental y el norte de Africa
(0,51y 0,47, respectivamente), pero debe consi-
derarse que € norte de Africatiene grandes de-
siertos en los cuales no puede vivir e ganado, y
existe ademas un alto nimero de camellos. Las
otras areas tienen mas cabezas de ganado por
habitante con relacién a promedio (0,63 en €
Cercano y €l Medio Oriente; 0,64 en Europa
oriental y 0,65 enlasislasindependientes).

El ganado estradiciona mente masimportante
paralacondiciénsocia delaspersonasen lospai-
ses aridos, aun cuando proporciona mayores
ingresos en Europa. Ladifusion delasprincipales
especiesganaderas difiere segun lalocdizacion.

El ganado ovinoy caprino escomin entrelos
puebl os sedentariosy némadas del norte de Afri-
cay el Medio Oriente, porgque su pequefio tama-
fio facilita la reduccion del nimero de cabezas
antelasequiadel veranoy suincremento duran-
telasiguiente estacién buena. Este manejo opor-
tunista de los rebafios es comin incluso en las
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Table 3. Changesinlivestock number (cattle, sheep, goats) inthe Mediterranean Basin between 1963 and 2003.
(some comparisons are not direct due to recent divisions of the former Yugoslavia).

Tabla3. Cambios en el nimero de cabezas de ganado (bovino, ovinoy caprino) enlacuencadel Mediterraneo
entre 1963 y 2003 (algunas comparaci ones no son directas debido adivisionesrecientesdelaantigua

Yugodavia).
1961 (headsx 1,000) 2003 (heads x 1,000)
Cattle Sheep Goat Cattle Sheep Goat
Western Europe 34,076 44,945 6,460 35,026 45,313 5,480
France 19,501 9,063 1,172 20,462 9,113 1,198
Italy 9,827 8,231 1,381 6,739 8,200 985
Portugal 1,108 5,029 607 1,414 5,500 547
Spain 3,640 22,622 3,300 6,411 22,500 2,750
Eastern Europe 19,631 56,188 30,800 15,060 40,662 13,333
Albania 420 1,549 1,104 708 1,800 1,000
Bosnia-Herzegovina - - - 440 800 0
Croatia - - - 438 797 120
Greece 1,074 9,353 5,064 613 9,000 5,400
Macedonia - - - 265 1,200 0
Serbia-Montenegro - - - 1,341 1,797 182
Slovenia - - - 494 94 22
Turkey 12,435 34,463 24,632 10,761 25,174 6,609
Yugoslavia 5,702 10,823 0 - - -
Asiaand MiddleEast 785 3,783 1,525 1,477 17,713 1,957
Isradl 226 194 165 390 391 65
Jordan 45 528 451 69 1,672 444
Lebanon 93 160 470 78 340 430
Syria 421 2,901 439 940 15,310 1,018
North Africa 5,673 26,001 11,492 8,954 46,755 15,184
Algeria 611 4,995 1,946 1,613 18,700 3,200
Egypt 1,523 1552 772 3,801 5,150 3,960
Libya 104 1,296 1,224 130 4,500 1,265
Morocco 2,801 13,042 7,000 2,647 17,026 5,359
Tunisa 634 5,116 550 763 1,379 1,400
Idands 39 422 180 3 310 465
Cyprus 31 410 149 54 295 460
Malta 8 12 31 19 15 5
M editerranean Basin 60,204 131,339 50,457 60,590 150,753 36,419

daily food. However sheep and goats are
common also in the Mediterranean part of
Europe. The number of sheep heads has
increased over the Basin, but this has been
balanced by the decrease of the number of goats,
related to the excessive damage that these
animals cause to vegetation when they graze
without control with high stocking rates.

The number of cattleisstableover theBasin.
Cattle has large needs of forage and it is well
adapted in the mild Mediterranean Western
Europe where fodder availability is reliable
enough through the year and this livestock can

economias de autosubsistencia de las &reas tro-
picales, donde el ganado representalasreservas
de alimento y un tipo de depbsito bancario vi-
viente.

En e clima muy arido de la costa sur estos
rebafios se crian junto con los camell os (necesa-
rios paralas largas travesias de |os némadas) y
las aves (Utiles para obtener efectivo rapido y
comidadiaria). Sinembargo, losovinosy caprinos
también son comunes en la zona mediterranea
de Europa. El nimero de cabezas de ovinos ha
aumentado en toda la cuenca, pero esto hasido
equilibrado por la disminucion del nimero de
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give abundant meet and milk productions. Eastern
Europe is a secondary important polefor cattle.
Several cattle breeds were selected in the
Mediterranean Western Europe; these were
especialy multipurpose breeds that were used
also for work.

At present these breeds have been further
selected and gave big and tall animals adapted to
graze in harsh pastures, rangelands and forests.
The Chianina breed selected in Central Italy is
surely the most representative of these, being the
tallest and biggest breedintheworlditislargely
imported in the United States and frequently
crossbred in Latin America.

History and diversities

The origin of agriculture is uncertain and
probably took place almost contemporarily in
several parts of the world. Reports from the
Middle East date back 10 000 years (Heiser,
1973), since then Mediterranean people played
a main role in agricultural development.
Agriculture was introduced in the western
Mediterranean by phoenicians, greeks, and
carthaginians. The romans strated agricultural
coursesthat are till used nowadays. The Arabs
introduced irrigation and intensive cropping
systems. Each of theancient civilizationsselected
crops, bred livestock, and devel oped agricultural
techniques.

The changes to native vegetation happened
dowly, new cropsand livestock wereintroduced
progressively, and land uses were changed and
changed again over two millenniums, cultures
integration is still going on. All these changes,
including the impact of people on natural
environment, took ages and the relationship of
man and nature is an uninterrupted thread that
links the past to the present time. The slow
changes originated traditional knowledge based
on empiric observation that is frequently still
unexplored by modern science. An example
related to the rural world is the biodynamic
approach to agriculture that rootsin astronomical
observationsand astrological beliefs.

This history of the Mediterranean Basin is
different in comparison to any other geographical

Pastos y Forrgjes, Vol. 30, No. 1, 2007

caprinos, relacionada con el dafio excesivo que
estos animales causan a la vegetacion cuando
pastorean sin control con altas cargas.

El nimero de bovinos es estable en la cuen-
ca. El ganado vacuno tiene grandes necesidades
de forrgje y se adapta bien en la Europa occi-
dental mediterranea, de clima templado, donde
ladisponibilidad deforraje eslo suficientemente
confiable durante el afio y este ganado puede
suministrar producciones abundantes de carney
leche. Europaoriental esunimportante polo se-
cundario paralos bovinos; en su region medite-
rranea fueron seleccionadas varias razas
multi propdsito, que se utilizaron también parael
trabgjo.

Estas razas fueron més seleccionadasy pro-
dujeron animales grandes y altos, adaptados a
comer en pastizales fibrosos, areas no cultiva-
das y bosques. La raza Chianina, seleccionada
en Italia central, es seguramente la mas repre-
sentativa; por ser larazamasaltay grandeen €
mundo es importada en grandes cantidades en
los Estados Unidos y cruzada frecuentemente
en América Latina.

Historia y diversidad

El origen delaagriculturaesinciertoy quizas
tuvo lugar casi contemporaneamente en varias
partes del mundo. Reportes del Medio Oriente
datan de hace 10 000 afios (Heiser, 1973); desde
entonces € pueblo mediterréneo tuvo un papel
principal en el desarrollo agricola. Laagricultura
fueintroducidaen el Mediterraneo occidental por
losfenicios, los griegos y los cartagineses. Los
romanos impusieron técnicas agricolas que alin
seutilizan. Losérabesintrodujeron el riegoy los
sistemas intensivos de cultivo. Cada una de las
civilizaciones antiguas sel ecciond cultivos, mejo-
ré el ganado y desarroll6 técnicas agricolas.

L os cambios en lavegetacion nativaocurrie-
ron con lentitud, seintroduj eron progresivamente
nuevos cultivosy ganado, y losusos de latierra
cambiaron unay otravez durante dos milenios;
laintegracion de las culturas alin contindia. To-
dos estos cambios, incluyendo el impacto delas
personas en el medio ambiente natural, duraron
siglos, y larelacién del hombre con lanatura eza
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area where the modern civilization has not had
time enough to devel op adeep knowledge of the
nature. Ancient civilizations overseas were
replaced by fast colonization and could not
transmit their knowledge, the impact of modern
agriculture onthe environment happened abruptly
in few centuries, consequently the native nature
remains largely unknown and its understanding
isstill largely to be devel oped. Asaconsequence
the acceptance of radical changesto nature and
thetrust in overtake of modern meansis stronger
than among the Mediterranean people.

Thediversities present in the Basin and their
integration are now top ranking on aworld scale.
Unfortunately the information available is
fragmentary or frequently has to be esteemed
from data aggregated for larger areas. However
some examples can be given.

Natural vegetation

At least 4 778 species of vascular plants are
endemic in the African and Asian Countries of
the M editerranean, 3 500 are endemic in Europe
with an esteemed 80% comprised in the
Mediterranean part (FAO, 19953a). At least 336
foragelegumesareendemicin the Mediterranean
Basin, these belong mainly to the genus
Onobrychis (68 sp), Ononis (43 sp), Trifolium
(37 sp), Vicia (32 sp) (Abdelguerfi and
Abdel guerfi-Laouar, 2004). Large pastures of
other Mediterranean regions of the world are
sown with genotypes collected in the Basin, as
an example Western Australiahasintroduced the
ley farming system over 20 million hectares
sowing subterranean clovers and annual medics
collectedinthe Basin.

Agriculture

A list of important crops originating fromthe
M editerranean and West Asian regionscomprises
35 mgjor crops (FAO, 1995b); these comprise 4
cereals, 4 pulses, 9 vegetables, 2 ail crops, 8fruits,
2 fiber plants, 3 common forages and 3 spices.
The present genetic diversity ishigh evenwithin
the species, in fact many genotypes selected in
the past are very well adapted to peculiar
environments and they are preferred and still
widely used in marginal areas, where the modern
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esun hilo ininterrumpido que vincula el pasado
con los tiempos actuales. Los cambios lentos
originaron conocimientos tradi cional es basados
en la observaci6n empirica, que con frecuencia
aun es inexplorada por la ciencia moderna. Un
gjemplo relacionado con e mundo rural es €l
enfoque biodinamico de la agricultura, que se
enraiza en observaciones astronémicasy creen-
Ciasastrolégicas.

Esta historia de la cuenca del Mediterréneo
es diferente en comparacién con cualquier otra
areageogréficadondelacivilizacion modernano
ha tenido tiempo suficiente para desarrollar un
conaocimiento profundo delanaturaleza. Lasci-
vilizaciones antiguas de otras regiones fueron
reemplazadas por la colonizacion rgpida y no
pudieron trasmitir sus conocimientos; el impacto
delaagriculturamodernaen el medio ambiente
ocurri6 abruptamente en pocos siglos; en conse-
cuencia, la naturaleza nativa permanece desco-
nocidaen gran mediday su comprensién alin debe
ser desarrollada. Debido a€llo, laaceptacion de
los cambios radicales en la naturalezay la con-
fianzaen & reemplazo por |os medios modernos
esmasfuerte que entrelos pueblosmediterraneos.

Ladiversidad presente en la cuencay su in-
tegracion ocupan actualmente un primer lugar a
escala mundial. Desafortunadamente, la infor-
macion disponible es fragmentaria o ha tenido
que ser estimadaapartir de datos agregados para
areas mas extensas. Sin embargo, pueden pre-
sentarse algunos g empl os.

Vegetacion natural

Al menos4 778 especiesde plantasvasculares
son endémicas de los paises africanos y asiéti-
cos del Mediterraneo, 3 500 son endémicas de
Europa, con un estimado del 80% comprendido
en la parte mediterranea (FAO, 1995a). Alrede-
dor de 336 leguminosas forrajeras son endémi-
cas de la cuenca del Mediterraneo; estas perte-
necen principal mente alos géneros Onobrychis
(68 especies), Ononis (43 especies), Trifolium
(37 especies), Vicia (32 especies) (Abdelguerfi
y Abdelguerfi-Laouar, 2004). Grandes pastizal es
de otras regiones mediterraneas del mundo se
siembran con genotipos recogidos en la cuenca;
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cultivars have low productivity and short
persistency.

Livestock

Although few high performing breeds are
largely reared in the European Countries, these
do not fit well on harsh pastures and rangel and.
Consequently a consistent genetic variability of
native livestock has been conserved in the
Mediterranean. As an example, Italy has been
an historical cradle of livestock selection and
nowadays there are 32 registered cattle breeds,
17 of which endangered, others were selected
but aready lost. There are also 53 registered
sheep breeds and 36 registered goats (AlA,
2006). From these datais possible to understand
how important are native livestock breedsin the
whole Mediterranean Basin.

Land uses

Thevariability of climate, soil and topography
hasinteracted with native culturesand cropsand
has originated amosaic of land useswith vicinity
of cropped fields, orchards, pastures, forests, tree
plantations, isolated farms, littlevillagesand large
towns. Thisvariability fragmentstheterritory and
obviously reduces the efficiency of the farming
systems, however it contributes to the
conservation of good ecological conditions
becauseitiseasier tolimit soil eroson,itispossible
to maintain higher number of animals and plant
species and the diffusion of plant parasites and
weedsislimited (Dinatale, Pardini and Argenti,
2005).

The integration of resources has generated
systemswith different levelsof complexity that,
in some case comprise only agriculture or
pastoralism, and in other casesintegrateagriculture,
anima rearing and forest management. As the
pastoral systems rely on both native vegetation
and agricultural resources, they can be used to
outlinethevariability present inthe Mediterranean
area.

Typologies of pastoral systems

A pastoral system is the combination of
resources and techniques aimed to optimize
sustainable productivity over along term (Hopkins
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por ggempl o, Australiaoccidental haintroducido
€l sistema de pastoreo a base de trébol y hierba
en 20 millones de hectéreas, mediante la siem-
bra de trébol subterraneo y afalfa anual, reco-
lectados en la cuenca.

Agricultura

Unalistade cultivosqueseoriginanenlare-
gion mediterraneay en el oeste asidtico incluye
35 cultivos fundamentales (FAO, 1995b). Estos
comprenden cuatro cereales, cuatro legumbres,
nueve vegetal es, dos cultivos ol eaginosos, ocho
frutales, dos plantas fibrosas, tres forrajes co-
munes y tres especias. La diversidad genética
presente es alta, incluso dentro de las especies;
de hecho, muchos genotipos sel eccionadosen el
pasado se adaptan bien alos ambientes peculia-
resy son preferidosy ampliamente utilizadosen
areas marginal es, donde | os cultivares modernos
tienen bajaproductividad y poca persistencia.

Ganado

Aunque se crian en grandes cantidades unas
pocas razas de buen comportamiento en | os pai-
SES europeos, estas no se adaptan bien en los
pastizal esfibrosos. En consecuencia, se hacon-
servado unaconsistente variabilidad genéticade
ganado nativo en € Mediterraneo. Por g emplo,
Italia ha sido una cuna histérica de seleccion de
ganado y actual mente existen 32 razas de gana-
do vacuno registradas, 17 delas cuaes estan en
peligroy otrasfueron seleccionadas pero se han
perdido. También estan registradas 53 razas de
ovinosy 36 decaprinos (AlA, 2006). A partir de
estos datos es posible comprender cuén impor-
tantes son las razas de ganado nativas entodala
cuenca del Mediterréneo.

Usos de la tierra

Lavariabilidad del clima, €l sueloy latopo-
grafiahainteractuado con los cultivos nativosy
haoriginado un mosaico deusosdelatierra, don-
de se aprecian campos cultivados, huertos,
pastizal es, bosques, plantaciones de&rboles, gran-
jas aidladas, pequefias aldeas y grandes ciuda-
des. Esta variabilidad fragmenta el territorio y
reduce, obviamente, la€eficienciadelos sistemas
agropecuarios; sin embargo, contribuye alacon-
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and Hrabe, 2001; Pardini, 2005). The systems
come out fromtheintegration of environment and
management, for example the arid climate has
made difficult the settling and favoured the
nomadism of the southern people, whilst themild
climate of the European Mediterranean has
favoured sedentary systems of agriculture and
animal rearing based on forage stocks.
Consequently herds and people of the South are
always on the move, the common pastoral
systems exploit the land without improvements
and traditional dwellings are tents. On the
contrary, the people of the northern shore have
built towns also in rural areas where pastures
are associate with cropped fieldsand forestsand
the farming systems are aimed to improve soil
fertility and to increase the productivity of the
vegetation.

Thesystemscaninclude oneor many resources
and management techniques, the gresat variability
resulting makes difficult an exhaustive
classification (Cereti and Talamucci, 1991;
Pardini and Rossini, 1997; Mosguera, Riqueiro,
Rois, Schuck and Van Brusselen, 2006). If we
consider that the variability increases with land
area, then it isimpossible to get an exhaustive
classification of the Mediterranean pastoral
systems, that comprise all the typologies of
nomadic, semi-nomadic and settled systemsused
in the world (Graupera, 1984) with the solely
exception of the shifting cultivation.

Pastoral nomadism: is present only in the
arid Middle East and North Africa, where the
long dry summer and absence of forage crops
makes necessary to movethe herds. Traditionally
the whole family moves with the livestock,
athough recently more and more owners prefer
toremainintownswiththefamily and leavetheir
animal sto specialized shepherds. The nomadism
is normally associated with opportunistic
management of livestock, which isbased on the
daughtering of apart of the herd at the beginning
of the dry season in order to reduce the needs of
forage. The animals killed are usually sheep or
goats as the number of their heads can be
increased rapidly at the beginning of the new
good season.
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servaci 6n de buenas condi ciones ecol 6gicas por-
gue es mas facil limitar la erosion del suelo, es
posible mantener un mayor nimero de especies
animalesy vegetales, y se limitaladifusion de
parésitos de plantasy malezas (Dinatale, Pardini
y Argenti, 2005).

La integracién de los recursos ha generado
sistemas con diferentes niveles de complejidad
gue, en algunos casos, incluyen solo laagricultu-
rao el pastoralismo, y en otros casosintegran la
agricultura, la crianza de animales y el mangjo
de bosgues. Como |os sistemas pastoriles se ba
san en la vegetacion nativay 10s recursos agri-
colas, pueden utilizarse para dar una vision
general delavariabilidad presenteen el areadel
Mediterraneo.

Tipologia de sistemas pastoriles

Un sistema pastoril es la combinacion de
recursos y técnicas, que tienen €l objetivo de
optimizar la productividad sostenible por un lar-
go periodo (Hopkins y Hrabe, 2001; Pardini,
2005). Los sistemas surgen delaintegracion del
medio ambientey el manejo; por ejemplo, € cli-
ma arido ha dificultado €l establecimientoy ha
favorecido el nomadismo delos pueblosdel sur;
mientras que el climatemplado del Mediterra-
neo europeo ha favorecido los sistemas seden-
tarios de agriculturay crianza de animal es sobre
la base de las reservas de forraje. Por consi-
guiente, losrebafiosy las personasdel sur siem-
pre se estan moviendo, los sistemas pastoriles
comunes explotan la tierra sin mejorarlay las
viviendas tradicionales son tiendas. Por € con-
trario, los puebl os delacosta norte han construi-
do ciudades también en areasrurales, donde los
pastos estan asociados con campos cultivadosy
bosquesy |os s stemas agropecuariostienen como
objetivo mejorar laproductividad del sueloein-
crementar laproductividad de lavegetacion.

L os sistemas pueden incluir uno o muchos
recursosy técnicas de manejo, y lagran variabi-
lidad resultante dificultaque se hagaunaclasifi-
cacion abarcadora (Cereti y Talamucci, 1991,
Pardini y Rossini, 1997; Mosquera, Riqueiro, Rais,
Schuck y Van Brusselen, 2006). Si se considera
gue lavariabilidad aumenta proporciona mente
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Long Mediterranean transhumance (semi-
nomadic system): traditionally this was very
important in the Mediterranean Europe where
herds moved northward during summer and back
in autumn, nonetheless there is a settled place
for the family of the shepherd and for the
livestock. The length of the paths of the
transhumant herds was over 7 000 km in Italy
and it remained longer than the freeway network
until the Second World War; the system reached
similarimportancealsoin Franceand Spain. This
system has lost importance nowadays however
itisdtill practiced moving the herds by trucks. In
few apineareasit isassociated with the presence
of service herds (Talamucci, Argenti, Pardini,
Scarpelli and Stagliano, 1996), wanted and paid
by the municipalities to graze pastures that
otherwise are abandoned with damage to the
beauty of the landscape and to the economy now
based on tourism.

Short transhumance (semi settled system):
itisstill commoninthe Basin wherethelivestock
movesfromthelow valleysto the green mountain
pastures during summer and back beforetherainy
season. The distance is short and, traditionally,
the shepherd used to move a one; on the contrary,
at present the period on the mountain is used as
a holiday time for the whole family. The major
problem of thispracticeisthelongtimeto stay in
remote areas where mobile telephones cannot
connect and four wheel drives can take over one
hour to reach the villages of the valley. Few
people are available to do this job and
consequently Italy imports seasonal shepherds
from North Africaand Eastern Europe and these
receive very high salaries.

Intensive settled systems. based on pasture
and forage crops harvested and conserved as
hay or silages, Italy has important dehydration
industries. Annual summer forages (maize,
sorghum, Italian rye grass) and winter forages
(barley, whest, oats) are cropped intensively in
areas with good rainfall or where irrigation is
available and they are now very important for
animal growing in the European countries.

Silvo-pastoral and agro-silvo-pastoral
systems: they are complex systemsthat integrate
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al dreadetierra, entonces es imposible obtener
una clasificacién exhaustiva de los sistemas
pastoriles mediterréneos, que incluya todas las
tipol ogias de sistemas nGmadas, semindmadasy
sedentarios utilizados en el mundo (Graupera,
1984), con launicaexcepcion del cultivo migra-
torio.

Nomadismo pastoril. Esta presente solo en
las zonas éridas del Medio Orientey el norte de
Africa, donde el largo verano secoy laausencia
de cultivos forrajeros obliga a mover los reba-
fios. Tradicionalmente todalafamilia se mueve
con el ganado, aunque en la actualidad muchos
propietarios prefieren permanecer enlos pueblos
conlafamiliay dejar susanimalesalos pastores
especializados. EI nomadismo estdasociado con
€l manejo oportunistadel ganado, que sebasaen
el sacrificio de unaparte del rebafio a inicio del
periodo seco para reducir las necesidades de
forrgje. Losanimal es sacrificados son, usua men-
te, ovejas o cabras, ya que su nimero puede au-
mentar con rapidez al inicio delanuevaestacion
lluviosa

Larga trashumancia mediterranea (siste-
ma seminémada). Tradicionalmente este era
muy importante en la Europa mediterrénea, don-
de los rebafios se movian hacia el norte durante
€l verano y regresaban en otofio; sin embargo, ha
biaunlugar establecido paralafamiliade pastory
para el ganado. Lalongitud de los senderos de
los rebafios trashumantes erade més de 7 000 km
en Italiay se mantuvo mayor gque lared de ca
rreteras hasta la Segunda Guerra Mundial; €
sistemaal canz6 importanciasimilar en Franciay
Espafa. Este ha perdido relevancia en la actua-
lidad; sin embargo, alin se practicamediante ca:
miones. En unas pocas éreas alpinas se asocia
con la presencia de rebafios de servicio
(Talamucci, Argenti, Pardini, Scarpelli y Stagliano,
1996), solicitadosy pagados por las municipali-
dades para que pastoreen pastizales que de otra
forma son abandonados, con perjuicio para la
belleza del paisge y la economia basada en €
turismo.

Trashumancia corta (sistema semiseden-
tario). Aan es comin en la cuenca, donde el
ganado se mueve desde los valles bajos hacia
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pasture, forage crops and different resources
including forestry and agriculture (Nair, 1993).
The integration can be within the resource
(example pasture associated with trees), within
the farm (example with livestock grazing cered
stubble and theforest), or withinalargeterritory
(examples associate to nomadism and
transhumance). In any case these systems are
themost suitablefor integration of traditional ru-
ra activitieswith new economic sectorslikefarm
tourismand hunting.

Theclassification aboveisonly descriptive; a
recent classificationismorefunctional to outline
some potentialities of improvement and
diversification of the systems (Pardini, 2005).
This is based on broad typologies and level of
complexity of the systemaccording to the number
of different resource types (table 4).

Thedifficulties of management increasewith
the complexity of the system, moreover cost is
higher and immediate incomes are reduced.
However the complex systems maintain good
ecological conditionsthanksto high biodiversity,
yearly incomes are more stable because the
diversity of resources balances the fluctuations
of climate and markets. Moreover they maintain
soil fertility and vegetation productivity over long
periods. As an example, the Australian ley
farming isaconventiona simple system based
on the rotation of cereals and annual pasture, it
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los pastizal es verdes de las montafias durante el

verano y regresa antes de la estacion lluviosa

Ladistanciaescortay, tradicionalmente, €l pas-
tor se trasladaba solo, pero en la actualidad el

periodo en las montafias se utiliza como un des-
canso paratodalafamilia. El principal problema
deestapréacticaesel largo tiempo de permanen-
ciaen &reasremotas, dondelostel éfonos celula-
resno tienen conexioény los automéviles pueden
demorar més de una hora en alcanzar las adeas
del valle. Hay pocas personas disponibles para
este trabajo y, en consecuencia, Italia importa
pastores estacionales del norte de Africay Eu-
ropa Oriental, quienesreciben salariosaltos.

Sstemas sedentarios intensivos. Sobre la
base delos pastosy los cultivos forrgj eros cose-
chadosy conservados como heno o ensilgje, Ita-
liatieneimportantesindustrias de deshidrataci on.
Los forrgjes estivales anuales (maiz, sorgo,
ballicoitaliano) y losforrajesdeinvierno (ceba-
da, trigo, avena) son cultivadosintensamente en
areas con buenas precipitaciones o donde se dis-
ponederiego, y enlaactualidad son paralacria
de animales en | os paises europeos.

Sistemas silvopastoriles y agrosilvopas-
toriles. Son sistemas complejos que integran
pastos, cultivosforrgjerosy diferentesrecursos,
incluyendo la foresteria y la agricultura (Nair,
1993). La integracion puede ser dentro del re-
curso (por gjemplo, pasto asociado con arboles),

Table 4. Level of complexity of pastoral systems according to resource typology.
Tabla4. Nivel de complejidad de los sistemas pastoriles segln la tipol ogia de | os recursos.

System Level of Resources Example of resources
complexity number and type
Conventional Simple 1 Rangeland-pasture  Native and sown pastures
(sowing mixtures with species of
different earlyness)
Medium 2 Rangeland-pasture +
Forage crops Forage crops (hay and silages)
Complex >3 Rangdand-pasture +
Forage crops Forest, plantations of forage shrubs,
Other than forage sown firebreaks and ski lanes
Integrated Very complex  + +
Integration with Farm tourism, environmental
other sectors of education, farm hunting

economy
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is very efficient and remunerative in the local
conditions; unfortunately the excessivediffusion
and the replacement of native forest with few
annual crops have led to soil salinization over
millions of hectares (C.E.O., 1996) and theaction
plans aimed to limit further damages to the
territory are centred on the protection of theforest
remnants, the plantation of trees and shrubs, the
diffusion of perennia pastureswith mixtures of
perennial legumes and grasses (C.E.O., 1996;
Lefroy, Oldham and Costa, 1997; Poole, Turner
and Young, 2002; Edmonds, 2004), this means
that is necessary to increase the variability of
the resources and the complexity of the farming
system (Pardini, Gremigni, Longhi and Lombardi,
2001; Pardini, Gremigni and Pratesi, 2005).

Usually the passage from simple conventional
systems to medium complexity permits to
increaseanimal performancesastheavailability
of hay or silage reduces the negative effects of
drought and the dependency on seasonal growth
of forage (Table5), the result isvery good when
forages can be cropped with irrigation. The
passage from medium to high complexity is
suggested for developed systems that want to
gain sustai nability and maintain good ecol ogical
conditions; infact the presence of forest and tree
plantations improves the overall ecological
conditions of the territory. The passage from
conventional to integrated systems is useful to
hook the slow development of therural areasto
thefaster growth of the modern economy; in fact
the incomes of the farm can be diversified and
better integrated with modern sectors of the
economy.
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dentro de la finca (ganado que pastorea rastro-
jos de cereales y en el bosgue), o dentro de un
territorio extenso (ejemplos asociados al
nomadismo y la trashumancia). En cualquier
caso, estos sistemas son |os més adecuados para
laintegracion delasactividadesruralestradicio-
nal es con | 0s nuevos sectores econdémicos, como
€l turismo de fincay la caza.

Laclasificacion anterior es solo descriptiva;
una clasificacién reciente es més funciona, a
sefialar algunas potencialidades de mej oramien-
to y diversificacion de los sistemas (Pardini,
2005). Estase basaentipologiasampliasy en el
nivel decomplejidad del sistema, segiinlosdife-
rentes tipos de recursos (tabla 4).

Las dificultades de manejo aumentan con la
complejidad del sistema; ademas €l costo es
mayor y sereducen losingresosinmediatos. Sin
embargo, | os sistemas compl g os mantienen bue-
nas condiciones ecoldgicas gracias a la alta
biodiversidad; los ingresos anual es son mas es-
tables porque ladiversidad de recursos equilibra
lasfluctuacionesdel climay los mercados. Tam-
bién mantienen la fertilidad del suelo y la pro-
ductividad de la vegetacion por largos periodos
de tiempo. Por gjemplo, el pastoreo a base de
trébol y hierbaenAustraliaesun sistemasimple
convencional, basado en larotacion de cereales
y pasto anual, muy eficiente y remunerativo en
las condiciones|ocal es; desaf ortunadamente, la
difusion excesivay €l reemplazo del bosque na
tivo con pocos cultivos anuales han llevado ala
salinizacion del suelo en millones de hectéreas
(C.E.O.,1996) y los planes de accion quetienen
como objetivo limitar los dafios al territorio se

Table 5. Results expected by increased complexity of the system.
Tabla 5. Resultados esperados por el incremento de la complejidad del sistema.

Complexity Expected result
Initia level Fina level
Simple Medium Improved seasonal availability of forage, more independency from
climate fluctuations.
Medium Complex Increased sustainability of productions, improved ecol ogical conditions.
Complex Integrated Passage from solely rural economy to integration with modern economic

Sectors.
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Some examples of variability in the
Mediterranean pastoral systems

In a case study that investigated 40 pastoral
systems, the number of different forage
resources present in asingle case resulted up to
8 with an average of 5 (Argenti, Bianchetto,
Lombardi, Sabatini and Stagliano, 1999).
Nowhere else there is such a diversification as
thereisinthe Mediterranean Basin (Papanastasis
and Mansat, 1996; Etienne, 1996): rangeland is
found in the southern countries and in the
mountains of the Northern shore, nativeand sown
pastures are present in all the countries, forages
arecroppedinhighrainfall areasor irrigated land,
rainfed cereals are grazed after harvesting in the
north and in the south, forage shrubs are planted
especidly inthe countrieswith enhanced summer
drought, associations of pasture and trees are
very common in Spain and Portugal, forest
grazingistraditional inall the countries and sown
firebreaks are grazed in Europe, sown ski-lanes
are grazed during summer.

Pastoral peculiarities like the surviving
nomadism, short and long transhumance favor
the valorization of the contrasts of the territory
(Argenti, Talamucci, Stagliano and Gusmeroli,
1996; Ferchichi, 2000). Contemporarily thereis
a great diversification of people, traditions,
languages and cultures that increase the overall
value of the Mediterranean Basin and that, in a
relatively modern conception, have been
recognized parts of the general environmental
diversity (Salwasser, 1991; Gomez-Pompa and
Kaus, 1992).

| can give some examples of agro-silvo-pas-
toral systems, taken from a report of the FAO-
CIHEAM working team on Pastoral
Mediterranean Systems (Argenti et a., 1999).

A conventional system with low complexity
A conventional system with simple level of
complexity has been described with rangeland
and native pastures in the Southern Morocco
(figure 2). A largeterritory isgrazed all through
the year and contemporarily by sheep, goatsand
camels. The forage biomass available is very
low dueto poor rainfall, most productionisgotin
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concentran en la proteccion de los remanentes
debosque, lasiembrade érbolesy arbustos, y la
difusion de los pastos perennes con mezclas de
leguminosas y gramineas perennes (C.E.O.,
1996; Lefroy, Oldham y Costa, 1997; Poole,
Turner y Young, 2002; Edmonds, 2004); esto sig-
nifica que es necesario incrementar lavariabili-
dad delosrecursosy lacomplejidad del sistema
agropecuario (Pardini, Gremigni, Longhi y
Lombardi, 2001; Pardini, Gremigni y Prates,
2005).

Usualmente el paso de |os sistemas conven-
cionales simples a sistemas de complgjidad me-
dia permite mejorar el comportamiento de los
animales, ya que la disponibilidad de heno o
ensilgje reduce los efectos negativos de la se-
guiay ladependenciadel crecimiento estacional
del forrgje (tabla 5); € resultado es muy bueno
cuando losforrajes pueden cultivarse con riego.
Se sugiere el paso de sistemas de complejidad
media a alta, hacia sistemas desarrollados que
quieran alcanzar sostenibilidad y mantener bue-
nas condi ciones ecol dgi cas; de hecho, lapresen-
ciadelosbosguesy las plantaciones de arboles
mej oralas condiciones ecol 6gicas generales del
territorio. El paso de sistemas convencionales a
sistemasintegrados es Util paravincular € lento
desarrollodelaséreasruralesal crecimiento mas
rapido delaeconomiamoderna; en realidad, los
ingresos de la finca pueden ser diversificadosy
mejor integrados a los sectores modernos de la
economia.

Algunos g emplos de variabilidad en los sis-
temas pastoriles mediterraneos

En un estudio de caso que investigd 40 siste-
mas pastoriles, el nimero de diferentesrecursos
forrgjeros presentes en un solo caso llegd hasta
ocho, con un promedio de cinco (Argenti,
Bianchetto, Lombardi, Sabatini y Stagliano, 1999).
En ningln otro lugar existe tal diversificacion
como en la cuenca del Mediterraneo (Papanas-
tasisy Mansat, 1996; Etienne, 1996): lastierras
no cultivadas se encuentran enlos paises del sur
y en las montafias de |a costa norte; 10s pastos
nativos y sembrados estan presentes en todos
los paises; los forrgjes son cultivados en &reas
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Fig. 2. Conventional pastoral systemwith simple complexity in the Southern Morocco (Adapted from Mehouan

A.,in:Argenti et al., 1999).

Fig. 2. Sistema pastoril de complejidad simple en e sur de Marruecos (adaptado de Mehouan A., citado por

Argenti etal., 1999).

winter thanks to cool temperatures and some
rainfall. The biomassis saved as standing hay of
annual speciesand grazed during the late spring
and beginning of summer.

Thissystemisvery extensive, animal stocking
rate is very low and nonetheless above the
pasture carrying capacity. Opportunistic
reduction of heads number is necessary before
the dry season. Animal productivity islittle but
the management isvery cheap and consequently
allowsthevalorization of alarge marginal land.
Forages could becroppedin someirrigated small
areas and the system can pass from simple to
medium complexity. However, the best agronomic
toolscannot increase animal productivity enough
to rise the wealthy of local rural people to a
modern level. People traditions and natural life
style are conserved and these should be taken
into consideration for future devel opment plans.

A conventional system with medium complexity

A conventional system with medium
complexity has been described for sheep in
Northern Greece (figure 3). Pastures or
rangeland are extensively grazed by sheep all
through the year. Hay or silages produced in
intensive farms are given to the animals during
winter. The biomass avail able from the pasture

de abundantes precipitaciones otierrasirrigadas,
los cereales que reciben lluvia son pastoreados
después de la cosecha en €l norte y €l sur; los
arbustosforraj eros son plantados especia mente
en los paises con fuerte sequia estival; las aso-
ciaciones de pastos y arboles son muy comunes
en Espafiay Portugal; el pastoreo en € bosque
estradicional entodoslos paises; |os cortaf uegos
sembrados son pastoreados en Europay las sen-
das de esguiar sembradas son pastoreadas du-
rante el verano.

L as peculiaridades pastoril es, como €l homa-
dismo superviviente y la trashumancia corta y
larga, favorecen laval orizacion deloscontrastes
del territorio (Argenti, Talamucci, Stagliano y
Gusmeroli, 1996; Ferchichi, 2000). A la vez hay
una gran diversificacion de pueblos, tradiciones,
idiomasy culturasqueaumentan €l valor total dela
cuenca del Mediterraneo y que, en una concep-
cion relativamente moderna, han sido reconocidos
como partes de la diversidad ambiental genera
(Salwasser, 1991; Gémez-Pompay Kaus, 1992).

A continuacion se presentan algunos gem-
plos de sistemas agrosilvopastoriles, tomadosde
un reporte del equipo detrabajo FAO-CIHEAM
sobre sistemas pastoriles mediterraneos (Argenti
etal., 1999).
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Fig. 3. Conventional pastoral system with medium complexity in the Northern Greece (Adapted from

ThanopoulosR., cited by Argenti et al., 1999).

Fig. 3. Sistemapastoril convencional de complejidad mediaen el norte de Grecia (adaptado de Thanopoulus

R., citado por Argenti et al., 1999).

isnot very high dueto thelong dry summer, most
production is got in spring and autumn when
temperatures are mild and contemporarily there
israinfall. Forages are cropped in thefarm when
climate parameters are suitable for plant growth
and the stocks are available to feed the livestock
during winter and summer, nonetheless some
forage has to be acquired in other farms.

This system can be further improved by
passageto high complexity, asan example adding
forest and tree plantationsthat give green leaves
and shadow in summer, protection from cold
windsinwinter and other productsliketimber or
fruits.

A conventional system with high complexity

A conventional and complex pastoral system
has been described in Central Portugal for cattle
and sheep (figure 4). Native and sown pastures
aregrazed for amost 10 monthsayear; moreover,
someirrigated meadows sown with perennial or
annual species increase the forage availahility.
However the livestock can graze into the forest
all through the year. Although forage avail ability
into the forest is not very high, the animals go
frequently within the trees where temperatures
aremilder thaninthe open and thereislesswind
in winter and more shadow in summer.

Un sistema convencional de baja complejidad

Se hadescrito un sistema convencional, con
un nivel simple de complejidad, integrado por
areas no cultivadas y pastos nativosen el sur de
Marruecos (figura 2). Un territorio extenso es
pastoreado todo el afio por ovinos, caprinos y
camellosalavez. Labiomasaforrajeradisponi-
bleesbaja, debido alas escasas precipitaciones;
lamayor parte delaproduccion se obtiene en el
invierno gracias alastemperaturasfrescasy al-
gunas precipitaciones. La biomasa se conserva
como heno en pie de especies anuales y se pas-
toreadurante el final delaprimaveray el inicio
del verano.

Este sistema es extensivo, lacargaanimal es
muy baja pero esté por encima de la capacidad
del pasto. La reduccién oportunista del nimero
de cabezas es necesaria antes del periodo seco.
Laproductividad animal esbaja, pero el manejo
es muy barato y, en consecuencia, permite la
valorizacion de unatierramarginal extensa. Los
forrgjes pudieran ser cultivados en algunas pe-
quefias areasirrigadas 'y el sistema puede pasar
decomplgidad ssimpleamedia. Sinembargo, las
mejores herramientas agrondmicas no pueden
incrementar laproductividad animal lo suficiente
para elevar la riqueza de los habitantes rurales
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Fig. 4. Conventional and complex pastoral systemin Central Portugal (Adapted from Tavaresde SousaM.M.,

in: Argenti et a., 1999).

Fig. 4. Sistema pastoril convenciona y complejo en el centro de Portugal (adaptado de Tavares de Sousa,

citado por Argenti et al., 1999).

The productivity of theirrigated meadowsis
aready good and this is further increased with
periodical soil cultivation, new sowings,
fertilizationsand good management. Thelivestock
in the forest contributes to environmental
protection as grazing reduces the quantity of dry
biomasslimiting therisk of wild firesand flame
transmission to shrubs and trees.

This system has already reached complexity
enough to be integrated to other economic
sectors. Farm tourism and game hunting, infarm
saleof typical and quality foods can be examples.

Anintegrated systemwith very high complexity

An integrated system has been described for
sheep or beef cattle in Centra Italy (figure 5).
Thelivestock grazes from autumn to late spring
on pastures sown with mixtures of perennial
grasses and annual self-reseeding legumes.
During summer theanimasgrazein dry pastures
and find shadow and green foragein thinned out
forest and sown firebreaks. The system is
extensive but the management isvery cheap. The
productivity could be increased with irrigated
forages but the management is aimed to
i ntegration with tourism and gets more advantage
by the conservation of native pastures. In fact
farm customers go trekking and horseback riding

locales hasta un nivel moderno. Las tradiciones
y €l estilo de vida natural se conservan'y deben
tenerse en consideracion para planes futuros de
desarrollo.

Un sistema convencional de complejidad
media

Se ha descrito un sistema convenciona de
complejidad media para ovinos en € norte de
Grecia (figura 3). Los pastizales o las areas no
cultivadas son pastoreados extensivamente por
losanimales durantetodo €l afio. Labiomasadis-
ponibledel pasto no esmuy alta, debido al largo
verano seco; lamayor parte de la produccién se
obtiene en la primaveray €l otofio, cuando las
temperaturas son templadas y alavez hay pre-
cipitaciones. Losforrgesson cultivadosen lasfincas
cuando los indicadores del clima son adecuados
para e crecimiento de las plantas y las reservas
estan disponibles paraaimentar € ganado durante
e inviernoy d verano; sin embargo, es necesario
adquirir algunacantidad deforrgjeen otrasfincas.

Este sistema puede mejorarse a través del
paso aunaaltacompl gjidad; por g emplo, a afia-
dirle bosque y plantaciones de arboles que pro-
porcionen hojas verdes y sombra en €l verano,
proteccion de los vientos frios en €l invierno, y
otros productos como madera o frutos.
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Fig. 5. Sistemapastoril integrado de complejidad muy ataen el centro de Italia (adaptado de Lombardi P, citado

por Argenti et a., 1999).

in the pastures and in the forest and them use
firebreaks as excursion lanes within the farm.

The natural conditions of rearing give high
quality to the foods that in many farms are
certified as organic and get a consistent added
value on the market. Thefoods are sold in-farm
and they can be bought also via internet. The
incomes are based on agriculture and animal
rearing; nonetheless they come mostly from
integration with tourismand could not be possible
out of acomplex agro-silvo-pastoral system.

Further improvement to this system can be
got by caring the beauty of the landscape,
advertising on the quality of the foods produced,
and developing better linkswith the tourists for
example by internet booking of in-farm
presences.

Perspectives of the Mediterranean agro-
silvo-pastoral systems

Although many agronomictoolscan beimplied
to increase productivity of the case systems
analyzed (Heady and Heady, 1982; Hodgson and
Ilius, 1996), primary productivity will remainlow
unl ess effective new scientific advancesand new
technologies will be available (Leith and
Whittaker, 1975). It is understood that forage

Un sistema convencional de complejidad alta

Se hadescrito un sistema pastoril convencio-
nal y complejo en el centro de Portugal para€
ganado bovino y ovino (figura 4). Los pastos
nativosy sembrados son pastoreados durante casi
10 meses a afio; ademas, algunos prados con
riego, sembrados de especies perennes 0 anua:
les, aumentan la disponibilidad de forraje. Sin
embargo, e ganado puede pastorear en el bos-
gue todo €l afio. Aunque la disponibilidad de
forraje dentro del sistema no es muy alta, los
animales se observan con frecuencia entre los
arboles, donde |las temperaturas son mas fres-
cas que a campo abierto y hay menos viento en
el inviernoy méas sombraen el verano.

La productividad de los prados regados es
buenay mejoracon el cultivo periddico del sue-
lo, lasnuevas siembras, lafertilizaciony el buen
manejo. El ganado en el bosque contribuyeala
proteccion del medio ambiente, yaque el pasto-
reo reduce la cantidad de biomasa seca, 1o que
limitael riesgo deincendiosy latransmision de
lasllamas alos arbustosy los arboles.

Este sistemahaal canzado suficiente comple-
jidad paraintegrarse a otros sectores economi-
cos. El turismo de fincay la caza, asi como la
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production is loosing importance at least in the
northern Mediterranean, and marginal areaswill
be more and more important for conservation of
land beauty (Pardini, Mosquera and Riqueiro,
2002b) and biodiversity (Pardini, 2002; Pardini,
2005). The beauty of the territory can be used
for the development of farm tourism and
associated industries. Thebiological diversity is
aliving bank to support new industries.

The complexity of the agro-silvo-pastoral
systemsisalimit to efficiency; however, itisaso
animportant source of incomesif integrated into
maodern economy. From this point of view there
aresome modern approachesfor the development
of rurd areas, these comprise: the production of
quality foods, the development of new plant
industries, and the development of cultural uses
of the territory. Findly, these three directions of
development should alow the linkage of pasture
management to the rest of the economy (fig. 6).

Pastos y Forrgjes, Vol. 30, No. 1, 2007

venta de alimentos tipicos y de calidad en las
fincas, pueden ser ggemplosdeéllo.

Un sistema integrado de complegjidad muy alta

Se ha descrito un sistema integrado para el
ganado ovino o bovino de carne en € centro de
Itaia(figurab). El ganado pastoreadesdedl otofio
hasta el final de la primaveraen pastos sembra-
dos (mezclas de gramineas perennes y legumi-
nosas anuales autorresembradas). Durante el
verano |os animales pastorean en pastizales se-
cos, Y encuentran sombray forraj e verde en bos-
gues podados y cortafuegos sembrados. El
sistema es extensivo, pero el manejo es muy ba-
rato. Puede incrementarse la productividad con
forrajes regados, pero el manejo estadirigido a
la integracién con el turismo y obtiene mayor
ventgja mediante la conservacion de los pastos
nativos. De hecho, los clientes realizan excur-
sionesy paseos a caballo en los pastos y €l bos-
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Fig. 6. Mgor possibilities and actions to support the development of agro-silvo-pastoral systems and their

integration within the modern economy.

Fig. 6. Posibilidades y acciones principales que apoyan el desarrollo de los sistemas agrosilvopastorilesy su

integracion dentro de la economiamoderna.
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Quality foods

The low economic convenience is
unfortunately a negative side of complex agro-
silvo-pastoral systems (AFPF, 1997). However
crops and animals are grown with natural
methods and the foods produced are healthier
than those produced intensively. Many customers
are nowadays attracted more by good foodsfrom
natural systems than from cheap industrial pro-
duces, their eagerness to pay more for quality
can balance the higher costs of production
(Papanastasis, 1999). The possibility to sustain
the development of agro-silvo-pastoral systems
through quality foodsislinked to actions of: food
certification marketing and sale, valorization
of ecotypes, farm game hunting.

Certification, marketing and sale. The
quality should be visible and the produce
advertised. Unfortunately quality foodsarelargely
only a matter of fact in many mediterranean
countries because controls are not always
efficient or even not existing, consequently
organic certifications cannot be given and
typicality is not labeled. Moreover, some
mediterranean countries have not any specific
strategy for the marketing of quality foods that
should receive special dignity in market places.
Nonethel essthey are produced in scattered little
farms and transport to town marketsis difficult
and expensive. The saleisfavored by networks
of enterprisesthat sharetrucksand offer in-farm
salewith internet booking; thisalready existsin
Italy but is slow to develop in other parts of the
Mediterranean.

Valorization of ecotypes. Customers are
often interested to eat native crops, meats and
cheeses that taste better than industrial food.
Moreover, native crops and animals are better
adapted to the environment and can valorize
margina areas much better than cultivars and
selected animal breeds.

Farm game hunting. Hunters are eager to
pay the game they hunt in the farm even ten ti-
mes more its price from the butcher. This big
added valueis not only due to the hunting itself
but also to the understanding of good quality of
thelivestock growninnatural conditions(Collomb,
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gue, y utilizan los cortaf uegos como veredas de
excursion dentro de lafinca.

L as condi ciones natural es de crianzapropor-
cionan una alta calidad alos alimentos, que en
muchas fincas estan certificados como organi-
cosy obtienen un consistente val or agregado en
€l mercado. Los aimentos son vendidos en la
fincay también pueden comprarse a través de
Internet. Losingresos se basan en laagricultura
y la cria de animales; sin embargo, provienen
fundamental mente de laintegracion con €l turis-
Mo Yy no pudieran ser posibles sin un sistema
agrosilvopastoril compleo.

Este sistema puede ser megjorado aun mas
mediante el cuidado delabellezadel paisgje, la
divulgacién delacalidad delosalimentos produ-
cidosy el desarrollo de mejores vinculosconlos
turistas, por ejemplo através de lareservacion
en Internet de lasvisitas alafinca.

Per spectivas de los sistemas
agrosilvopastoriles mediterraneos

Aungue pueden emplearse muchas herra-
mi entas agronémi cas para aumentar la producti-
vidad delossistemas analizados (Heady y Headly,
1982; Hodgson e lllius, 1996), la productividad
primaria permanecerda baja si no estan disponi-
bles nuevos adelantos cientificos y tecnologias
(Leith y Whittaker, 1975). Se entiende que la
produccion deforraj es estaperdiendo i mportan-
ciaa menosal nortedel Mediterraneo, y laséreas
marginales serén cadavez masimportantes para
laconservacion delabellezadel terreno (Pardini,
Mosqueray Riqueiro, 2002b) y labiodiversidad
(Pardini, 2002; Pardini, 2005). Labellezadel te-
rritorio puede utilizarse paradesarrollar €l turis-
mo defincay lasindustrias asociadas. Ladiver-
sidad biol 6gicaes un banco viviente paraapoyar
nuevasindustrias.

Lacomplgidad delos sistemas agrosilvopas-
torilesesunlimite parala€ficiencia; sinembargo,
tambi én es unafuente importante deingresos si
se integra a la economia moderna. Desde este
punto de vista existen algunos enfoques moder-
nos para €l desarrollo de las &reas rurales, estos
incluyen: la produccion de alimentos de cali-
dad, el desarrollo de nuevas industrias de
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Butikofer, Sieber, Jeangros and Bosset, 2002).
Moreover, hunters will make use of farm facili-
ties and services and thus contribute further to
generate incomes for the farmers.

Development of new plant industries

Recently, many native plants are being
investigated and exploited to develop new
industries, the possibleincomesare high and the
revenues can be destined to the management of
the territory. Over 4% of the arable land is now
non food crops in the European Union and this
areais destined to be increased further (Mosca
and Venturi, 2001). The possible actionsto sustain
land management through new plant industries
concern: development of medicinal and
cosmetic plants, development of crops for
other industries, genetic valorization of native
plants.

Development of medicinal and cosmetic
crops. Many pharmaceutical compounds are got
from plants native of the Mediterranean. Red
clover isusedin hospitalsfor its content in phyto-
estrogens; subterranean clover is being
investigated for similar uses. The use of vegetal
oilsin cosmetic productsisincreasing. Healthy
foods derived from native plant species are
availablein marketsand paramedical shops. The
healthy effects of the Mediterranean diet in
comparison to the other diets are scientifically
recognized and well know everywhere; of course
this favors the marketing of many traditional
(Visoli and Galli, 1994; Antongiovanni, Rgpaccini,
Buccioni, Mele, Serraand Petacchi, 2005).

Development of other industrial crops.
Biomass for fuel is at present an important sec-
tor inthe European Union that isalso pointing on
renewabl e oilsto produce energy and to support,
at least temporarily, the production of energy from
hydrogen cells. Alfalfadehydrationisanimportant
industry based on forages. Mediterranean plants
are useful in producing totally recyclable
materials. Nonethel ess much scientific research
remainsto be donein thisarea.

Genetic valorization of native plants.
Traditionally includes selection of native plants
and animals, advances in genetics can valorize

Pastos y Forrgjes, Vol. 30, No. 1, 2007

productos vegetales y el desarrollo de usos
culturales del territorio. Finalmente, estas tres
direcciones deben permitir € vinculo del mangjo
delos pastos con € resto delaeconomiac(fig. 6).

Alimentos de calidad

La baja conveniencia econdmica es un lado
negativo delos sistemas agrosilvopastoriles com-
plejos (AFPF, 1997). Sin embargo, los cultivosy
los animales se desarrollan através de métodos
naturalesy losalimentos son més saludables que
los producidosde formaintensiva. Actual mente,
muchos clientes son atraidos cada vez mas por
los alimentos sanos delos sistemas natural es que
por los productosindustriales baratos; su dispo-
sicidn a pagar mas por la calidad puede balan-
cear los mayores costos de produccion
(Papanastasis, 1999). La posibilidad de sostener
€l desarrollo delos sistemas agrosil vopastoriles
mediante | os alimentos de calidad, estavincula-
da con las acciones de certificacion,
comercializacién y venta de alimentos, valo-
rizacién de ecotipos y caza en las fincas.

Certificacién, comercializacion y venta. La
calidad debe ser visibley el producto debetener
divulgacion. Desafortunadamente, losalimentos
de calidad son, en gran medida, solo una idea
pragmatica en muchos paises mediterraneos,
porquelos controles no siempre son eficientese
incluso no existen; por consiguiente, las certifi-
caciones organicas no pueden ser otorgadasy la
tipicidad no se da a conocer. Ademéas, algunos
paises mediterraneos no tienen ninguna estrate-
giaespecificaparalacomerciaizaciondelosali-
mentos de calidad que deben recibir atencién
especia en los mercados. Ademés, son produci-
dos en pequefias fincas dispersasy el transporte
hacia los mercados de las ciudades es dificil y
costoso. La venta es favorecida por redes de
empresas que comparten camiones y ofrecen
venta en la finca con reservacion a través de
Internet; esto ya existe en Italia, pero tiene un de-
sarrollo lento en otras partes del Mediterraneo.

Valorizacién de ecotipos. Los clientes a
menudo seinteresan en comer cultivos, carnesy
guesos nativos que saben mejor que los alimen-
tosindustriales. Ademas, los cultivosy los ani-
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single genes or groups of genes. The selections
have given good -cultivars but their
commercialization is limited because local
markets are little, however the seed could be
produced abroad in exchangefor roydties. Many
useful genotypesare nativein the Mediterranean
Basin, nonetheless some plants have been
exploited better oversea and some ecotypes
selected abroad are now sold back to our farmers
(Hughesand McLachlan, 2000; Norman, Ewing,
loi, Nutt and Sandral, 2000). More research and
planning can be useful in this sector.

Development of cultural and recreational uses
of the territory

Capitals and technologies are necessary to
conserve and eventually restore good conditions
of thevegetation. Unfortunately urbani zation will
increase further and the economic importance
of townswill grow in comparison to that of rural
areas. Inthefuture the capital sthat are necessary
for the management of marginal areas might be
derived by links with modern sectors of the
economy. The development of these links can
pass through: development of farm and nature
tourism, development of farm facilities and
services, development of a land care
mentality.

Development of farm and nature tourism.
Thereisgrowinginterestinvisiting natural sites.
Town people seek quiet and natural lifestyle
during weekends and they visit farms, natural
reservesand national parks. Many farms use web
pages to advertise the services available and to
book the visits. The tourism can generate
important incomesin nature sites, examplesare
sown ski lanesand firebreaks grazed by livestock
and used for horseback riding (Talamucci, Pardini,
Argenti and Stagliano, 1995; Argenti, Bianchetto,
Sabatini and Stagliano, 2002; Caredda, Franca
and Seddaiu, 2002). In the year 2006 Italy has
15 700 agro-tourism farms, 12,000,000 day-
presences are esteemed for the same year, with
410000000 Eurosincomesand 883 millionsfarm
yearly turn-over (Agriturist, 2006); thisisnot bad
considering that European agriculture is mostly
based on subsidies.
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males nativos se adaptan a ambiente y pueden
valorizar areas marginales mucho mejor quelos
cultivares y las razas animal es sel eccionadas.

Caza en la finca. Los cazadores estan dis-
puestos a pagar los animales que cazan en la
finca a un precio diez veces mayor que € del
carnicero. El gran valor agregado sedebe no solo
alacazaen si misma, sino alacomprension de
labuena calidad del ganado criado en condicio-
nes naturales (Collomb, Butifoker, Sieber,
Jeangros y Bosset, 2002). Ademas, |os cazado-
resutilizarén lasinstalacionesy los servicios de
lafincay asi contribuirdn méas a generar ingre-
S0s para los campesinos.

Desarrollo de nuevas industrias a partir de
las plantas

En la actualidad, muchas plantas nativas es-
tan siendo investigadas y explotadas para desa-
rrollar nuevasindustrias; losposiblesingresosson
atos y las ganancias pueden estar destinadas a
laadministracion del territorio. Masdel 4% dela
tierra cultivable tiene ahora cultivos que no son
paraaimentos en la Unién Europeay esta area
debeincrementarse (Moscay Venturi, 2001). Las
acciones gque pueden sostener el mangjo de la
tierraatravés de nuevasindustrias vegetalesin-
cluyen: el desarrollo de plantas con fines me-
dicinales y cosméticos, €l desarrollo de culti-
vos para otras industrias y la valorizacion
genética de plantas nativas.

Desarrollo de cultivos con fines medicina-
les y cosméticos. Muchos compuestos farma-
Céuticos se obtienen de plantas nativas del Me-
diterraneo. El trébol rojo seutilizaen loshospita-
les por su contenido de fitoestrégenos; €l trébol
subterraneo es estudiado parausossimilares. El
uso de aceites vegetales en productos cosméti-
cos aumenta. Los alimentos saludables deriva-
dos de especies de plantas nativas estan disponi-
bles en los mercados y las tiendas de productos
paramédicos. Los efectos saludables de ladieta
mediterranea en comparacion con las otras son
reconocidos cientificamentey bien conocidosen
todas partes; por supuesto, esto favorece la
comercializacion de muchos productostradicio-
nales (Visioli y Galli, 1994; Antongiovanni,
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Development of farm facilities and
services. Research has reveded the eagerness
of touriststo pay morefor well organized services
and good management (Pardini et al., 2002b).
Facilitieslikelookouts, camping areas, equipped
paths, organized trekking, horseback riding and
similar services generate important incomes
overseas and they can be improved in the
Mediterranean. Many peopleared ready employed
as naturalistic guides in both Northern and
Southern Countries, and their number can be
increased by further devel opment of rural tourism.

Development of land care education.
Touristsenjoy to seewild nature and conservation
areaswell preserved. Thedevelopment of aland
care mentality should be favored by education
starting from the school level and can berenewed
and improved by school visitsinto farms. Thisis
aredlity in the didactic farms that, frequently,
are associate to organic farming systems
(Zavalloni and Zavalloni, 2001).

The final task: to bring rural areas within
modern economy

Development will not occur in marginal rural
areas in isolation from the rest of the economy
(Lusigi, 1995). Land use planning for production
and sale of quality food, innovation in plant
industries, and conservation of landscape beauty
and development of cultural and recreational uses
of theterritory, must be planned within the gene-
ral strategy of the national economic development
(Gomez-Sal, 1997). In fact, the changes in the
genera economy influencetheusesof theterritory
through the availability of roads, camping areas,
hotdls, travel agencies and service companies.

A fast development of the multiple uses of
theterritory isnot possible if services available
locally are not advertised and bound to anetwork
of operators. This approach is already very
common in the developed countries and should
befurther devel oped inthe Mediterranean Basin.
The link with the rest of the economy will push
the agro-pastoral communities into a more
dynamic condition with mind more opened to
changes; nonethel essthisispossible conserving
thetraditions (Perevol osky and Etienne, 1999).
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Rapaccini, Buccioni, Mele, Serra y Petacchi,
2005).

Desarrollo de otros cultivos industriales.
Labiomasaparacombustiblees, en nuestrosdias,
un sector importante en la Union Europea, que
tambi én esta apuntando alos aceites renovables
paraproducir energiay apoyar, a menostempo-
ralmente, la produccién de energia a partir de
celdas de hidrégeno. Ladeshidratacion delaal-
falfa es una industria importante sobre la base
deforrgjes. Las plantas mediterraneas son Utiles
paraproducir materialestotalmentereciclables.
Sin embargo, aln es necesario realizar muchas
investigaciones cientificas en esta &rea.

Valorizacion genética de plantas nativas.
Tradicionamenteincluyelaseleccidn de plantas
y animales nativos; |os adelantos de la genética
pueden valorizar genes aislados o grupos de
genes. Las selecciones han proporcionado bue-
nos cultivares, pero su comercializacion eslimi-
tada porgue los mercados | ocal es son pequefios;
sin embargo, la semilla puede producirse en €l
exterior a cambio de pago de patentes. Muchos
genotipos Utiles son nativos de la cuenca del
Mediterraneo; a pesar de €llo, algunas plantas
han sido mejor explotadas en el extranjeroy al-
gunos ecoti pos sel eccionados en el exterior son
vendidos a nuestros campesinos (Hughes y
McLachlan, 2000; Norman, Ewing, Loi, Nutt y
Sandral, 2000). Se necesitamasinvestigacion y
planificacion en este sector.

Desarrollo de usos culturales y recreativos del
territorio

Los capitales y la tecnologia son necesarios
para conservar y restaurar 1as buenas condicio-
nes de la vegetacion. Desafortunadamente la
urbanizacion se incrementard y la importancia
econdmica de |os pueblos crecerd en compara-
ciénconladelaséreasrurales. En el futuro, los
capitales que son necesarios para €l mangjo de
las éreas marginal es pueden derivarse delosvin-
culos con sectores modernos de la economia.
Estos vinculos pueden redlizarse a través del
desarrollo de: el turismo defincay de naturale-
za, lasfacilidadesy serviciosen lasfincasy una
mentalidad de cuidado delatierra.
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Conclusions

At present agronomy is not able to increase
theproductivity of the M editerranean agriculture
enough to rise the wealthy of most rural people
tolevels comparableto that of theindustrialized
areas. Migration of people to towns and land
abandonment will continue unless some modern
gpproachto the problemistaken into consideration.

Theintegration of rura peoplewithin national
and regional economies and the diversification
of the whole economy of rural areas are
necessary. Thefuture plansof rural devel opment
should be aimed to conservetraditionsand bring
these within modernity. This, in the
Mediterranean Basin, is possible by taking into
consideration the biological diversity and the
beauty of the land.

The conservation and val orization of biological
diversityisaworld priority especialy in view of
future uses (Pardini and Scorzon, 2001; Pardini,
Peduzzi, Stagliano, Pinzi, Angeli and Argenti,
2006). An example comesfrom some abandoned
pastures of the Italian Alps, which are now
managed with minimal grazing. The reduced
number of livestock heads makespossibleto have
only the lowest animal stocking rate enough to
conserve many native plantsstill unexploited and
possibly useful to get organic compounds for
future industries (Natali, Pardini, Stagliano and
Veneziano, 2005a; Natali, Staglianao, Tallarico
and Pardini, 2005b). We are working at a
database of pasture management whose priority
is the conservation of multi-purpose species
instead of forage production, suchinformationis
still not available and proves how pasture
biodiversity needs moreresearch. It isunderstood
that agro-silvo-pastoral systems are the best
organization of resources to conserve high
number of species.

The valorization of land beauty has to be
planned according to land uses. For example, too
small units scattered in hills or mountains have
no economic rel evance and increase soil erosion.
Such cases can be identified by remote sensing
and aerial pictures dismissed from their present
useand probably left toforest reintroduction. On
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Desarrollo del turismo de finca y de natu-
raleza. Existe un creciente interés en visitar si-
tios naturales. Las personas de ciudad buscan
estilosdevidatranquilosy naturales durante los
fines de semana, y visitan fincas, reservas natu-
rales y parques nacionales. Muchas fincas em-
plean péginas en Internet para promocionar |os
serviciosdisponiblesy reservar lasvisitas. El tu-
rismo puede generar ingresosimportantesen si-
tios de naturaleza; por ejemplo, las sendas para
esguiar y los cortaf uegos pastoreados por €l ga-
nado y utilizados para paseos a caballo
(Talamucci, Pardini, Argenti y Stagliano, 1995;
Argenti, Bianchetto, Sabatini y Stagliano, 2002;
Caredda, Francoy Seddain, 2002). En el afio 2006
Italiatenia 15 700 fincas de agroturismo; se esti-
maron parael mismo afio 12 000 000 de visitas,
con 410 000 000 de Euros de ingresosy 883 mi-
[lones anual esde volumen de ventaen lasfincas
(Agriturist, 2006), lo cual esaceptablesi secon-
sideraque laagricultura europea se basa princi-
palmente en lossubsidios.

Desarrollo de facilidades y servicios en las
fincas. Las investigaciones han revelado la dis-
posicion de los turistas de pagar mas por servi-
cios hien organizados y buena administracién
(Pardini et al., 2002b). Lasfacilidades como mi-
radores, areas de acampada, veredas equipadas,
excursiones organizadas, paseosacaballoy ser-
viciossimilares, generan importantesingresosen
otros paises y pueden mejorarse en €l Medite-
rréneo. Muchas personas ya se encuentran em-
pleadas como guias naturalistas en paises del
nortey el sur, y su niimero puede aumentar con
un mayor desarrollo del turismolocal.

Desarrollo de la educacion para el
cuidado de la tierra. Los turistas disfrutan ver
lanaturalezasilvestrey lasareas de conservacion
bien preservadas. El desarrollo de unamentalidad
de cuidado de latierra debe ser favorecido por
la educacion que comience a partir del nivel
escolar y pueda ser renovada y mejorada
mediante visitas de |os estudiantes a las fincas.
Estaesunarealidad en lasfincas didacticasque,
con frecuencia, estan asociadas a sistemas agro-
pecuariosorganicos(Zavalloni y Zavadloni, 2001).
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the contrary some clearings increase landscape
beauty thanksto their position; the management
can be focused on these sites, where grazing
livestock attractsfurther the presence of tourists
in the area. In both cases of guided abandon or
improved management, the planning should also
point out wherefacilities can be placed in order
toimprovetourist fruition.

The potential incomes derived from multiple
uses of the territory are huge; nonetheless the
regulations must be thought to favor and control
thereinvestment of capitalsinland management,
with special emphasis on the establishment of
complex and integrated agro-silvo-pastoral
systems.

Independently of the new approaches that
rural communities will develop on territory
management, the conservation of aclosed rura
perspectivewill not be possibleanymoreand its
integration within the modern economy is
necessary.
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