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Ecological  consequences ‘of the  abandonment of 
traditional  land  use  systems  in  central  Spain 

F. GONZALEZ BERNALDEZ 
DEPARTAMENTO INTERUNIVERSITARIO DE ECOLOGIA 
UNIVERSIDAD COMPLUTENSE UNIVERSIDAD  AUTONOMA 
28049 MADRID, SPAIN 
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words: 

- “Conséquences écologiques de l’abandon des systèmes traditionnels d‘utilisation des terres dans Centrale”. 
allons décrire dans cet article l‘utilisation traditionnelle des terres dans une région proche de 

précieux avantages environnementaux ont découlé de l‘évolution incessante des systèmes agricoles et pastoraux, entre autres la 
conservation de la diversité biologique et la résistance aux incendies naturels. Les bordures, haies et prairies ont contribué 
fortement ä cette diversité du paysage. L‘abandon de terres cultivables peut avoir des conséquences positives  si l’on peut 
contrôler l‘érosion causée par les incendies. Le remaniement des systèmes sylvopastoraux peut être dû ä un surpâturage, conme 
dans les  parcelles  fourragères, ou bien ä un sous-pâturage. Le sous-pâturage a comme conséquence l‘apparition d‘une végétation 
plus ligneuse et l‘augmentation du risque d‘incendie, ainsi qu’une réduction de la diversité biologique. Les systèmes traditionnels 
d’utilisation des terres constituent une source d‘inspiration en vue de la conception d‘un nouveau type d‘aménagement des 
espaces agricoles. 

agrosystèmes traditionnels, systèmes pastoraux, diversité, pâturage, incendie, paysage, 

Study area 

The a 
has an altitudinal about 

700 m. in its the  town of 
to about 1200 m at its end. a gently 
sloping (loo to between  the steep slopes of 
the and the of the basin of 

de 1986). The pediment is 
by and gneiss 

and  by blocks, and 
The soils include on the 

gneiss, and and alfisols non 
calcic soils) in the 

The pediment is 
flat (“navas”), and 

of altitudinal is 

a climatic the pediment, with 
500 mm to 900 mm and an 

annual of 1 3 O  C-19O  C. The climate 
a 

of 
the land use  systems  had 

of 
(González and 1989). 

1. The 
biotite, etc.)  and the 
pied by systems, that had 
the into a holm oak 
(“dehesa”), subject to shifting cultivation. 

2. The less developed soils 
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and vegetation was 
holm oak, cistus, and 

species (Cistus  ladanifer, C. laurifolius, Lavan- 
dula stoechas, Cytisus scoparius, Genista cinerea, etc.). 

Environmental  aspects of traditional 
land  use  systems 

to the abandonment and destabili- 
sation of the land use systems, it 
would be to and 

advantages, as 
the intensive of 
the landscapes that 

1. Arable land 

The systems on the 
soils of the pediment by long 
fallow These systems  can also be as 

of “shifting cultivation”. No, few, 
(in the of applied to these 

soils, fallow being to soil 
and capacity (the was 

to silt and  clay content). As a d e ,  about 40-60 
(“dehesa system”). With 

long fallow (10 to 15 this 
landscape but was 
with fallow and a landscape ulti- 

Shifting cultivation with long fallow 
still in  some dehesa in the pedi- 
ment  and in many of the SW of the 

the  manage- 
ment  of game animals, specially the Such 

of of succes- 
sion assessing community evolution following set- 
aside cultivation 
in a high of habitats (high ß because 
of the coexistence of successional stages and 
the of specialized and  fauna. 

2. Sylvopastoral  systems 

and González (1983), et al., 
(1985)  and et al., (1985) have studied the 

of the landscapes in the pedi- 
ment, landscape to management 
systems and 

of two 
a of holm oak (Quercus  ilex subsp. rotun- 
difolia) with and in tannin 

and a legume The 

has been into a pseudosavanna, and the 
density of holm oak is about 40 to 100 
depending  on age. is evidence of holm 

ancient times, as usually 
planted selected (a still 

by the in Salamanca, SW Spain, the 
1950s). The of two 

Quercus ilex subsp. rotundifolia 
Quercus species (Q. pyrenaica Q.  faginea) by 

a line. This can be Q. 
pyrenaica along a stone wall  in Las 

in the of the pediment. 
This evidence is in with the substi- 
tution of Quercus spp. by Quercus ilex in 

by palynological fact et al., 
1980). 

piece of land includes 
phological and components: 

- The (“altos”, 

in 

- The (“bajos”, “baenes”) flooded by 
in Although too wet  and cold 

they the 
thus helping to the 

seasonality of the climate. 

A 
is found in without noticeable flow of 

such as the shale, but the 
slopes (“solana” 

the 

Studies on the of quality 
that livestock sensi- 

tive to deviations an ideal canonical landscape 
model. instance, patches by cattle 

avoided, as heavily 
of within the whole 

is achieved by methods 
planning of gates, salt 

and feeding point location). 

and system studies show that the land- 
scape model of livestock 
to an adaptive adjustment aimed at 
influences. 

- The two vegetation allow the consumption 
of and 

1989). 

- 
and  humid lowlands a 

climatic system. This is 
taken into account when the land is bought 
divided. 

- at given densities had a 
climatic effect, and 
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wind  speed at level, both 
and livestock (González 

et al., 1969); 1989). 

- The extensive system of the holm oak 
cations to the soil 

on soils (González et al., 
1969). The advantages of the oak 
of fixation in the soil addi- 
tional benefits. 

- The evenly 
(“majadal”) is in annual legumes. 

at least 29 species in the pedi- 
ment of 1980).  These species 
adapted to inten- 
sity but  most 

species inputs to the 
system, likely maintaining  a pool of 

This land use system no, 
few, inputs and  was  aimed 
at stability by fluctuations, although 
its low intensive 
of 

a modem point of view, the landscape main- 
tained by these  land use systems is endowed with 

advantages: 

- A high biological As in 
long timescales, plant is 

high (Naveh and 1979). 
amounting to 5 bits using Shannon’s have 
been found by et al., (1981). 

- Animal in holm oak is also high 

species 
components  of  the  avifauna: Sylvia 

utricapilla, collybita, rube- 
cula,  Turdns  philomelos, etc.  As most of these 
species 
ents of the landscape in 

landscapes in 

balance in 

- The between the and 
allows the both of species 
of open (Anthus  pratensis, pava 
and  wood  species  such as Fringilla  coelebs, 
Certhia brachydactyla, Sitta europaea and some 

The cavities of the long lived 
tate the of hole specialists such as 
Athene  noctua,  Strix  aluco,  Coracias  garrulus, 
Uppupa epops, hole-dependent mammals, 

nivalis, etc, 

- The is by the 
of insect (1974) 
have on the of the Casa del 
Campo  and El managed  as  “dehesa” 
since  ancient  times.  Seventy five species of 
mera known the Casa de  Campo  (2600 

- The of 
wood  pigeon) is an 

aspect,  specially  when shifting cultivation is 
tised. 

- The to wild of the adequately 
managed high. 
ance is not  a function of species, but of stand 

species, the oak 
tends to the base giving to dense 

which 

- The system  demanded  no few 
inputs, thus  minimising the 

of pollution typical of intensive of 

- The amount of long 
sented by holm oak is an in 

effect (as in the case of 
old olive stands). 

- Some studies on landscape 
a (Abell,  1984; 

1989). studies in the 
dehesa 

specially in 
in 

1981). 

Land  use  system  abandonment  and 
destabilisation 

1. Arable land abandonment 

Succession following the ploughing  which 
is out in some of the 
pediment  has been et 
al., (1981); et al., (1982);  Casado et al., (1988) 
and (1989). 

Abandonment ploughing in a  succession 
20 to 

as a ecosystem the 
Alfa succession, and niche 

amplitude tends to diminish, the new plant species 

(Table 1 and 2). - 
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Table 1. Changes  in  entropy  resulting  from 
ploughing  abandonment  of  slopes  in  the 

After  Pineda  et  al.  1981. 

Table 2. Number  of  species  with  weak  entropy  values 
(specialists)  during  succession.  After  Pineda 
et al. 1981. 

Years after ploughing 

1 2 4 > 20 

of species 25  33  34  44 

2.76  3.52  4.42  4.94 

(PE) 

log, nb.plots 
Ap = 0.81 0.77 0.77 0.74 

(SPI 
Ap’=  0.86  0.76  0.76 0.69 

log, 

Years after ploughing 

1 2 3 4 

species 25 33 34  49 

of species 
of weak 

Ai 5 0.3 6 8 10  20 

0.24 0.24  0.29  0.41 

Ai ,  specific  niche  amplitudes, = / 
components of 
flog,  nb.plots. 
See  explanation in table 1. 

(E), of the  species  and is equivalent to 

of the  total 
(PE), of the  sampling  plots  conditioned 

which a given  specimen  is  taken. As this value  depends on the 
sampling  plots, it by the 

log, of of 
amplitude W = (€‘/E) / 

(S/P) 

This in niche amplitude is visible when the 
data to sampling plot units slope 
phological to an 
spatial as succession et al., 
1981; Casado et al.. 1988). 

Succession ploughing is influenced 
the humid advances 

and the to 
even to succession episodes. et al.., 

(1983)  and (1989) studied the influence of climatic 
on succession in abandoned fields. A model of 

succession including influences is given by 
(1989)  as: 

is the value of the on an 
axis analysis) vege- 
tation dynamics. 

S(i) is the site. This value is qualitative and  has 
5 values to 5 sites. 

y is the of since last ploughing in 
a sampling 

n is the of the autumn 
to the vegetation sampling. 

is the total the 

The building up of a seed bank in land 
subjected to ploughing a long can be a long 

Abandoned land  in^ 
livestock access can be  devoid of seeds of 
species such as Agrostis castellana, ciliata subsp. 
magnolii, Stipa lagascae subsp. celakowskii, 
caudata longipes 
de Ecologia, 1978). Livestock is usually a neces- 
s a r y  agent seed to aban- 
doned land; 
etc., inefficient As 

can be a in abandoned, non 
tated, land, distance to uncultivated field 

and the livestock 
ence 

Abandoning a of land, as contem- 
plated in EEC set-aside will 
in an wildlife abundance and species 
and  may have positive effects, if the nega- 
tive  side-effects, such as 

by succession. A method  based on 
could be the livestock 

in 
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2. Role of interstitial, Uncultivated 
landscapes 

Non-cultivated  land  mosaics,  such  as  old  field 
and the meadows of 

the pediment, landscape 
and species within the intensively culti- 
vated pediment et al., 1989a). the 

of uncultivated meadows 
to the habitat and biological of a 

landscape These 
in insect food the  young of 

some open habitats, such as (Alec- 
toris r.fa), sand little and 

(Otis tetrax and O. tarda), etc., and 
of (Circus 

pygargus). they the habitats 
of lapwing (Vanellus vanellus), golden 
apricaria), etc. et al.,., 1989a). 

On the hand, these meadows  will  be 
in and  can have also a as 

Agrostis castellana, bertholoni, 
Festuca  ampla and  most of the annual 

in sensi- 
tive old fields. 

these 
to to 

the et al., 1989a,b; 
et al., 1989). of the pedi- 

ment, the level is being at a 
of 2 ploughing of the 
out meadows. 1945 to 1977, about 60% of this 

uncultivated land was lost 
slopes of the and  the has 

since then. 

of de Ecologia, 
Capsella bursa-pastoris, 
ntoschatum,  Onopordon illyricum, Diplotaxis catholica, 
Trifolium  retusum,  Sisymbrium  runcinatum,  Sisymbrium 
officinalis, Anacyclus clavatus, Lepidium  heterophyllum. 

of this kind 
the even of 
of  the system is thus 

de Ecologia 1988; 1989). 

Conversion into 
a of is that the aban- 
donment of land use systems  has led to 
lict, 

of is indicated 
ment of such  as Stipa lagascae o 
gigantea and the abundance Agrostis 
castellana. The thick mats of Agrostis 
species the development of annual legumes, 
such  as Trifolium  subterraneum,  Biserrula pelecinus, 
cago polymorpha. The facies is 
tive to and is usually followed by 
ment Which species invade 
depends  on soil and climatic conditions. Cistus ladan- 
ifer, Lavandula  stoechas invade abandoned in 
the soils of the pediment, while 
Lygos  sphaerocarpa 
soils. 

induce a in 
1974) and sensitive to fie. 

pine plantations; 
the amount of 
damages the soil and inhibits the 

of 

3. Abandonment  and 
sylvopastoral systems 

destabilisation of traditional land use  systems 
as a source of inspiration for landscape 
design  and environmental  protection 

systems subjected land use systems in Spain 
to two types of change to the maintained by the application of knowledge 

the in 

Overgrazing following the 
González 1983; et al., 1985). 

nant use- of animal food and the-simulta- 
mous These 
no the main of food, and become 

“walking and  basking’’  of cattle 

and feedbacks which 
may be  violated into the 

of valuable impalatable 
philous vegetation. The following 

of these by 
inputs, and  have a 

of advantages.  They also less expen- 
sive to the tax than the intensive, highly 
subsidized of less 
tive in absolute quantitative they often  highly 

by the excellent quality of 
instance, holm oak ‘ c ~ e ~ a n ~ ”  
pig, high quality  sheep meat, fine game  animals,  etc.). 
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The abandonment of land use  systems 
in a loss of value, soil 

a in and 
species. abandonment to 

symbionts, etc. 
balances. 

land use  systems  may be a of 
of landscape  design  and  manage- 

ment into these vanishing ecosys- 
tems  is in to combine 

with technical and social 
instance, some of the system 

can be useful in succession in aban- 
doned land. 

those of land use 
by competition  with  heavily ' . 

subsidized of and the associated scien- 
tific should be objectives in conjunc- 
tion  with the new EEC extensification 

Fig. 1. of the 
by sphaenocarpa 

slow by 
phytes. signs El 
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Fig. 2. 
less  abandoned 

“dehesa”  landscape in 

Fig. 3. .in’ of 
of Stipa lagascae subsp. 

celakowskii, Lavandula stoechas 
subsp. pedunculata, Thymus mastichina, etc. and 
pinaster This is a f i e  
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