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1. INTRODUCTION 

The presence of shrubs on extensive livestock farms provides, in addition to supplementary feed at critical 

times, numerous other advantages, including the availability of shelter for animals, the preservation and 

promotion of biodiversity for the entire ecosystem, and the protection or shelter for the natural regeneration of 

trees. This report details the various functions of shrublands within livestock ecosystems, indicating some 

forage species (palatable to livestock) and other nurse species (difficult for livestock to graze) to favour tree 

regeneration. In addition, different strategies for the management of shrubs are presented, ranging from their 

use as shrub pastures to their protection in order to create islands of biodiversity, with special attention to 

shrub species typical of the dehesa or susceptible to being introduced with adequate control. 

 

1.1. Concept of shrubland and presence of shrubs/scrubs on livestock farms 

The term "shrubland" commonly encompasses a diverse set of more or less dense shrubby woody plant 

communities. These communities may be a stage in the natural succession to forest or may constitute the 

climax vegetation in some environments, although more often they are a consequence of the management of 

the vegetation: fire, forestry, cultivation, or due to livestock grazing. Depending on the dominant species in 

each community, these communities are commonly referred to as chaparral, kermes oak groves, wild olive 

groves, mastic groves, garrigue, maquis, arbutus groves, rockroses, gorse groves, broom groves, thyme 

groves, lavender groves, juniper groves, palmetto groves, etc. These designations correspond to 

phytosociological communities typified according to their floristic composition, relationships, origin, natural 

evolution, uses, etc. (Bermejo-Bermejo et al., 2009; San Miguel Ayanz, 2001) which have been mapped and 

studied in detail, although with limitations due to their lack of a more precise definition (Cabello et al., 2009). 

In some cases, the presence of shrubs on extensive livestock farms has been considered as a negative or 

undesirable element, as it detracts from the size of grassland and poses a fire risk. This is the case of the 

Pasture Eligibility Coefficient (CAP), currently called Pasture Subsidiability Coefficient (CSP) (Ministry of 

Agriculture, 2023), which subtracts the area of shrubland from the eligible area of permanent pasture for the 

application of Pillar I of the Community Agricultural Policy (CAP). However, a controlled presence of these 

species, in addition to offering a greater variety of food resources throughout the year, provides numerous 

other advantages which make it highly desirable to have a varied grid or mosaic of plots, both in terms of 

species and plant communities.  

Herbaceous communities are usually considered to be the basis of any extensive livestock feeding, offering 

high quality pasture and forage as long as minimum moisture conditions are maintained in the topsoil. 

However, if these areas are wooded, they can also provide twigs and pruning waste at certain times of the 

year, as well as forest fruits (acorns, chestnuts, carobs and others). The added presence of shrubs offers new 
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opportunities for browsing, both for growing shoots, leaves and in some cases flowers and fruits with different 

nutritional value and with interesting nutraceutical properties (Rodríguez-Hernández et al., 2023). Steeper 

slopes should be covered mainly by woody species that hold and create soil; this would also be the case in 

areas with very little soil or very stony ground. In addition, the presence of stands or patches of scrub in 

different areas of the farms (hedgerows, understory, copses, etc.) provides valuable islands of fertility and 

biodiversity (Moncayo-Riascos & Gálvez-Cerón, 2018) that would give greater stability and resilience to the 

entire livestock ecosystem. 

 

Figure 1. Example of reticulation in livestock landscapes. Herbaceous pastures surrounded and dotted with 

trees and shrubs. La Janda region (Cádiz). 

Author: Ildefonso Caballero. 

 

Sowing, planting or maintaining hedges of shrub and tree vegetation on the edges of enclosures, with a great 

diversity of species, provides leaves, branches and fruits to feed livestock during periods of during periods of 

grass shortage, as well as providing shelter and protection from heat, wind or cold. But in addition to hedges 

between boundaries, it is also important to conserve shrub and tree formations around watercourses, which 

help to prevent soil erosion, purify water, conserve biodiversity and supplement the food supply of herbaceous 

vegetation. The presence of these shrubs and the pruning of these trees can provide green fodder of great 

interest during the summer. 
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Figure 2. Hedge between herbaceous pasture boundaries. 

Author: Ildefonso Caballero. 

 

 

Figure 3. Soto in the course of a stream. 

Author: Ildefonso Caballero. 

 

Finally, "scrubbing", or increasing the cover, density and biomass of native shrubs, is a tool to encourage the 

regeneration of hedgerows and woodland in dehesas. The scrub protects tree seeds and seedlings, recycles 

nutrients, defends against grazing, provides mycorrhizae, etc. 
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Figure 4. Controlled scrubbing in the dehesa allows for natural regeneration. 

Author: Ildefonso Caballero. 

 

1.2. Services provided by woody species 

When talking in general about plants of interest in livestock farming, only their food supply is taken into 

account. However, within the ecosystem of an extensive livestock farm, it is interesting to have other plants 

that act as islands of biodiversity (Moncayo-Riascos & Gálvez-Cerón, 2018) and that offer other uses and 

services (Salas et al., 2018), such as, for example: 

ω Shade and protection against cold, rain or wind. 

ω Water and soil retention in case of heavy rainfall (erosion control). 

ω Pumping of water and nutrients from deep soil layers to the surface layers. 

ω Microclimate in and around the interior that favours the establishment of other species and 

herbaceous communities, as well as the growth of tree species. 

ω Shelter for auxiliary fauna for biological control of pests and diseases of livestock, crops and trees. 

ω Nutraceutical and medicinal substances. 

ω Food for pollinators, which are essential for the multiplication of grassland species. 

ω Forest fruits for insectivorous birds during autumn and winter. 

ω Carbon fixation and transfer of nitrogen and other nutrients (depending on species) to the soil. 

ω Increased resilience to climate change. 
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Figure 5. In grasslands, woody species behave as islands of biodiversity providing various ecosystem 

services. 

In this respect, both trees and shrubs can play a very important role. In the case of pasture systems, the trees 

(mainly Quercus sp.) also provide valuable foodstuffs (twigs, acorns), requiring the occasional presence of 

shrubs to protect the new specimens from grazing in order to guarantee the natural renewal of these trees. In 

arable plots, as in the countryside, the presence of a few large trees provides shelter or natural protection for 

the animals, which is essential for making use of the stubble fields during the summer in optimal conditions of 

well-being. This role can be supplemented or replaced by stands of shrubs or hedges between the boundaries. 

 

Figure 6. The tree provides shade and shelter. 

Author: Ildefonso Caballero. 
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Figure 7. Livestock farming on pasture and cropland with scattered shrubs, hedges and stands of bushes. 

Author: Ildefonso Caballero. 

The forage production capacity of woody species is difficult to determine, as their utilisation depends very 

much on their accessibility to livestock and their nutritional quality will depend very much on the time at which 

they are utilised. To calculate the potential forage production of shrub vegetation, Rutherford (1978) indicates 

that in Mediterranean climate areas the forage utilisation is between 1/12 and 1/3 (8.3% to 33.3%) of the 

consumable dry matter. The minimum can be applied to predominantly shrub areas and the maximum to areas 

of well-developed Mediterranean scrub (Díaz-Gaona et al., 2014). In case of dehesas, Medina-Blanco (1956) 

calculates the production of holm oak twigs at 0.6 +/- 0.38 kg/tree per thinning, and 3.75 +/- 1.4 kg/tree per 

pruning. 

Another service provided by shrub species that is becoming increasingly important is their nutraceutical and 

medicinal properties (Rodríguez-Hernández et al., 2023). Thus, animals instinctively selectively graze certain 

species that can help them to reduce their parasite load, relieve indigestion or improve their respiratory 

function, as explained below. 

 

1.3. Fodder shrubs 

Fodder shrubs are species that have a certain regrowth capacity after grazing and whose twigs and leaves 

have good palatability and nutritional value. The existence or planting of forage shrubs provides a strategic 

food resource for animals. These species can be interspersed between hedges and stands of natural shrub 

vegetation, or they can form cleared copses. If they develop into trees, pruning would be necessary for their 

consumption. 
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The ideal characteristics of a forage shrub and/or tree are as follows: 

ω Easy reproduction (by seed or cuttings) but low invasiveness. 

ω Easy establishment or establishment on pasture land. 

ω High leaf, twig or fruit production. 

ω No toxicity and good nutritional quality. 

ω Livestock desirability. 

ω Resistance to pruning and browsing by animals. 

ω Easy regrowth capacity. 

ω With characteristics that allow grasses to grow at their base and canopy projection. 

 

Logically, when choosing the species to be planted in an area, it is important to ensure that they are adapted to 

the local climate and soil conditions. Thus, among the fodder shrubs of interest in Mediterranean climate 

zones some species stand out, the most outstanding characteristics of which are summarised below 

(Castroviejo, 1986; López González, 2006): 
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Acebuche (Olea europaea L. Var. Sylvestris). 

Short description Wild variety of the olive tree. Shrub or tree that can reach 10 m in height. The trunk is 

twisted and curved, with smooth, greyish-brown bark. Evergreen, leathery leaves, the 

upper side is greyish-green and the underside silvery, and their shape varies from narrow 

and elongated to elliptical and tiny. The flowers are grouped in panicles or clusters and are 

whitish-yellowish in colour. The fruit (acebuchina) is drupe-like, green at first and blackish 

when ripe. Flowering in May/June and fruit ripening in Autumn. 

 

Figure 8. Olea europaea L. var. Sylvestris. Author: Ildefonso Caballero. 

Habitat Adapted to the Mediterranean climate, with not very cold winters, dry and hot 

summers, affected by frost. It is indifferent to the type of soil and grows from sea 

level to 1500 m in the south, always on sunny exposures. 

 

Other uses Oil from wild olive has antihypertensive benefits, as it has a higher content of 

sterols, tocopherols, triterpenes and secoiridoids. 
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Tree lucerne (Medicago arborea). 

Short description Perennial shrub reaching 2 m in height. Trifoliate leaves with obovate, elongated leaflets, 

toothed at the ends. The flowers are orangey-yellow in colour and are grouped in a dense 

inflorescence of clusters. Flowering lasts from March to June. The fruit is a curved 

legume in the shape of a circle or short spiral. 

 

 

Figure 9. Medicago arborea. Author: Ildefonso Caballero 

Habitat Semi-arid Mediterranean climate, with rainfall between 200 and 400 mm, 

strong summer drought and warm temperatures exceeding 22°C in summer. 

Very resistant to drought, but not to frost. Indifferent to soil type (chalky or 

siliceous). Can live in shallow soils poor in nutrients and organic matter. 

Other uses Of great interest as a fodder crop. It is also cultivated as an ornamental 

because of its showy yellow flowers. It is planted in orchards and seedbeds 

as a windbreak, due to the hardness of its wood, which is used in handicrafts. 

 

  

https://es.wikipedia.org/wiki/Medicago_arborea
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Tagasaste (Cytisus proliferus). 

Short 

description 

Evergreen shrub, with an average height of 2.5 m and a maximum height of 6 m, 

with a tendency to form an arboreal habit. Dense crown, up to 6 m in diameter. 

Trifoliate, bluish-green leaves. Creamy white flowers. The legume is tight, hairy, with 

8 to 16 seeds in each pod, black when ripe. 

 

 

Figure 10. Cytisus proliferus. Author: Ildefonso Caballero. 

Habitat It prefers light, well-drained sandy soils and acid soils, although it tolerates 

alkaline soils up to a pH of 8.5. It does not tolerate saline soils. Grows easily 

on volcanic soils. Very drought resistant, can survive with 200 mm per year, 

but usually needs a minimum of 600 mm for good production. It is grown 

between 1,000-2,000 m altitude and tolerates frosts down to -9 °C. 

Other uses Used as a forage shrub, mainly for browsing. Great fodder interest in the 

Canary Islands to maintain livestock in dry summers, with a similar 

composition to alfalfa. Forage rich in protein (20-28%), without toxicity and 

very palatable. 
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Tiple (Atriplex mummularia). 

Short 

description 

Evergreen shrub, ashen-coloured (white branches), reaching 1-3 m in height, 

columnar in appearance, although some specimens often have hanging, very brittle 

branches. Leaves 2-7 cm long and 1-4 cm wide, alternate, oval-deltoid or rounded. 

Male inflorescence spiciform in panicles branching towards the apices of the branches. 

Female inflorescence in dense, thick branched panicles. 

 

Figure 11. Atriplex mummularia. Author: Ildefonso Caballero. 

Habitat Adapted to aridity and semi-aridity. Native to the arid and semi-arid 

Mediterranean zone of Australia, with annual rainfall of 250-600 mm. Very 

resistant to high temperatures, with requirements of 30-35°C as optimum 

photosynthesis temperature, although it can also withstand low temperatures. 

Other uses Forage crop, well accepted by goats. It has 52-67% digestibility and 14% crude 

protein. The charcoal is of very good quality, with a yield of 25%, as the wood 

density is quite high. 
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Sosera or orgaza (Atriplex halimus). 

Short 

description 

Perennial shrub 2 to 3 m high. Whitish, wrinkled leaves, alternate arrangement. 

Flowers monoecious, yellowish-greenish, inconspicuous and grouped in dense spike-

like clusters. It flowers in summer. It has monospermous, achene-type fruits, with a 

whitish-pink membranous wing. 

 

Figure 12. Atriplex halimus. Author: Ildefonso Caballero. 

Habitat Preference for areas with high solar radiation and sandy soils. Ability to adapt 

to very arid climates, saline and marginal soils. Withstands continuous 

exposure to wind, being frequent on the coasts. Resistant to frosts down to -

10°C and rainfall between 75-375 mm, although it can be found in areas with 

higher rainfall. 

Other uses In addition to its forage interest, it is a plant of gastronomic interest, with 

some parts being eaten raw (in salads) and helping to reduce flatulence and 

gas. It is also an ornamental in arid areas due to its low water consumption 

and is very invasive if the climate is optimal. 
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Moringa (Moringa oleifera). 

Short description Rapid growth, about 3 m in its first year, reaching 10 to 12 m maximum height as an 

adult. Hanging, brittle branches, light green, compound leaves, 30 to 60 cm long, 

with many small leaflets 1.3 to 2 cm long by 0.6 to 0.3 cm wide. Flowers seven 

months after planting. Fragrant, white or creamy white flowers, 2.5 cm in diameter. 

Produces brown, triangular, hanging pods, 30-120 cm long by 1.8 cm wide, divided 

lengthwise into 3 parts when dry, each containing about twenty dark brown seeds. 

 

 

Figure 13. Moringa oleifera. Author: Ildefonso Caballero. 

Habitat It tolerates a wide range of climatic and soil conditions, with rainfall from 250 

mm to 3,000 mm of rain. It grows in warm lowlands, but also in sunny soils 

up to 2,000 m above sea level (msnn). The soil must be well drained, as it 

does not tolerate waterlogging. 

Other uses In addition to its interest in fodder, in gastronomy, its flavour is pleasant, 

being consumed raw, both leaves and flowers, or cooked in stews. The pod-

shaped fruit can also be cooked or roasted. The roots are also edible. In 

addition, the oil from the seeds is used in food or as fuel. The pods and seeds 

are also used in water purification and have medicinal properties (diuretic, 

antihypertensive, etc.). 
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Mulberry (Morus spp). 

Short 

description 

Tree up to 18 m high, branched, with a wide crown and smooth, grey bark when 

young, but thick, very cracked and brown or grey as it ages. Deciduous, simple, 

alternate leaves, 3 to 22 cm long and less wide, very variable in shape, but always 

toothed at the margin. Multiple fruit, 2-3 cm long. White mulberries (Morus alba) start 

whitish green and ripen to white with pink edges. Black mulberries (Morus nigra) start 

red and ripen dark purple to black. 

 

Figure 14. Morus spp. Author: Ildefonso Caballero. 

Habitat Indifferent to soil type, although they prefer deep, fertile soils and avoid very 

acidic ones. They are found from 0 to 2,500 m above sea level, with 

temperatures from 18 to 38 °C, rainfall from 600 to 2,500 mm, photoperiod 

from 9 to 13 h and humidity 

65 to 80%. 

Other uses Good fodder for livestock. It is also used to feed silkworms (Bombyx mori) for 

commercial purposes (sericulture). Its wood is of good quality, withstanding 

changes in humidity without deforming, and is used in lathe work, 

wheelwrighting, joinery and for making small parts such as tool handles. 
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Basil (Anthyllis cytisoides). 

Short 

description 

Shrub with more or less erect branches, whitish or greyish in appearance. Height 

80-110 cm and width 80-110 cm. Flowers grouped along the branches arranged in 

spikes of up to 20 cm, pale yellow in colour, abundant flowering. The fruit is an 

indehiscent, monospermous legume, small, ovoid, with longitudinal red spots and 

the seed is yellow to greenish yellow, kidney-shaped. 

 

Figure 15. Anthyllis cytisoides. Author: Ildefonso Caballero. 

Habitat It inhabits a wide variety of substrates: chalky, limestone, schist and even 

coastal sandbanks, and can be found from sea level to 1300 m above sea 

level. It has a preference for draining soils and does not tolerate intense 

frosts. 

Other uses An important forage plant, especially for goats. It attracts bees, being 

appreciated for its melliferous interest. It is also used for ornamental 

purposes due to its beauty and hardiness. In ethnobotany it is used 

medicinally as a stomachic, anti-asthmatic and anti-catarrhal. 
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Argan (Argania spinosa). 

Short 

description 

Tree 3 m high, can reach 8-10 m and lives for 150-200 years. Compact 

crown, woody and thorny, intricate stems. Leaves alternate, entire, narrower 

at the base, generally no longer than 3 cm. Flared flowers, pentamerous 

symmetry, small, yellowish or slightly greenish in colour. The fruit is drupe-

like, ovoid, up to 2.5 x 5 cm, yellow when ripe, with a fleshy outer part 

covering 2 or 3 oil-rich seeds. The fruit takes a year to ripen. 

 

 

Figure 16. Argania spinosa. Author: Ildefonso Caballero. 

Habitat Mediterranean climate with rainfall between 100-400 mm and up to 1,000 m 

altitude. Very resistant to prolonged drought and high temperatures, but does 

not tolerate heavy frosts. 

Other uses In addition to its interest as fodder for livestock (mainly goats), the oil is used 

for cooking, like olive oil, or as a cosmetic, with multiple benefits for skin and 

hair. 
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Carob (Ceratonia siliqua). 

Short description It is dioecious and has evergreen foliage. It has dark green paripinnate leaves 

between 10 and 20 cm long. The flowers are small, apetalous, with radial symmetry, 

yellowish-green in colour and are grouped in caulogenous clusters. The fruit (carob 

or bean) is a dark brown, leathery pod, 10 to 30 cm long, containing a rubbery pulp 

with a sweet and pleasant taste that surrounds the seeds. It contains 10 to 16 seeds. 

 

 

Figure 17. Ceratonia siliqua. Author: Ildefonso Caballero 

Habitat It grows in dry, mild, warm, frost-free climates up to an altitude of 600 m. It is indifferent to the 

type of soil. It is indifferent to the type of substrate, needs sunny sites and does not mind stony 

soils or arid ravines. 

Other uses Carob pods and tender leaves are edible and used as fodder. Historically, carob has been used 

in the production of drinks and sweets, as a natural sweet. The wood is hard, reddish and highly 

valued in cabinet making, and the bark and leaves have been used as tanning agents and 

astringents. 
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1.4. The dehesa/montado system 

The dehesa is a livestock ecosystem consisting of wooded pastureland with Quercus species (generally Q. ilex 

rotundifolia and/or Q. suber), which is maintained and improved through rational grazing of livestock, long 

agricultural rotations and regular clearing of the woodland. This has its origins in Mediterranean woodland, 

where a large part of the shrub layer is replaced by herbaceous grassland created and/or maintained by 

livestock and the tree cover is gradually thinned until an optimum ratio of area covered/uncovered by trees is 

reached, achieving the maximum amount and availability of pasture throughout the year and a high production 

of acorns (Box 1). Furthermore, the use of holm oak twigs by livestock is a very widespread traditional use, 

both from pruning and harvested on purpose, especially during the winter, due to the scarcity of grass due to 

low temperatures (or even snow), and because of its appetite at that time of year. It is precisely the fodder 

value of the Quercus that hinders its natural regeneration in overgrazed pastures and without the presence of 

scrub that could act as a nursery or shelter for the new shoots and provide shrub fodder. 

 

Box 1. Definition of "Dehesa". Spanish Society for the Study of Pastures (2001). 

 

Figure 18. Dehesa harvested and maintained by sustainable cattle grazing, with natural regeneration of the 

woodland. 

Author: Ildefonso Caballero. 

"An area with more or less scattered trees and a well-developed herbaceous layer, in which the shrub 

layer has been largely eliminated. It is of agricultural origin (land tilled in long rotations) and livestock 

farming. Its main production is extensive or semi-extensive livestock farming, which usually uses not only 

herbaceous grasses, but also twigs and the fruits of the trees". 
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Figure 19. Pasture created and maintained by sustainable grazing of Merino sheep. 

Author: Ildefonso Caballero. 

 

The dehesa is one of the most environmentally valuable livestock ecosystems, which is why it has been 

declared Habitat of Community Interest 6310 Díaz & Pulido, 2009). The principles underpinning the dehesa 

ecosystem can be applied to other pastures and other tree species, for example wild olive trees. On woody 

crops, pasture systems can also be developed in olive groves, almond, carob, chestnut and fig trees. 

 

The dehesa is an ecosystem of anthropic origin, the result of the soil it occupies, the climate that affects it, the 

vegetation that forms it, the livestock that use it and the action by which humans organise its use and 

management. It is an age-old farming system, an example of rational and sustainable use of the natural 

resources existing in semi-arid climate zones on poor soils in the Iberian Peninsula, where it occupies 

approximately 3.5 million ha and 15% of the total Useful Agricultural Area (UAA) in Spain (Olea et al., 2005), 

plus 1.2 million ha in Portugal (Godinho et al., 2016). The different approaches from which the dehesa can be 

characterized and Portuguese montados (forestry, livestock, biodiversity, landscape, socio-economic, etc.) 

may offer slight variations on these figures (Díaz & Pulido, 2009). 
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Figure 20. Dehesa with acebuches. 

Author: Ildefonso Caballero. 

 

Figure 21. Olive grove under pasture. 

Author: María del Carmen García. 

 

Many dehesas in Spain have been in a process of fossilisation for decades, due to a gradual loss of density 

(adult trees per hectare) due to the death of the oldest trees, accompanied by a lack of regeneration of the 

woodland (Montoya Oliver, 1999; Plieninger, 2007). It is therefore necessary and urgent to take action to 
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guarantee its future. Among the different possibilities for maintaining the density of adult trees (30 to 40 ft/ha), 

the most appropriate is natural regeneration based on the recolonisation of shrub vegetation, in a controlled 

manner, which protects holm oaks, cork oaks and other Quercus species from grazing during their initial 

growth, and which allows the animals' feed to be supplemented with shrub pasture. 

 

Figure 22. Dehesa without natural renewal. 

Author: Ildefonso Caballero. 

 

 

 

 

Figure 23. Fossilised dehesa threatened with disappearance. 

Author: Ildefonso Caballero. 
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Figure 24. Above: fossil grassland due to its lack of regeneration. Below: pasture with intercalated 

regeneration that ensures relief and maintenance of the canopy. 

 

 

Table 1. Comparative summary of different tree regeneration techniques in the dehesa. 

 

Regeneration 

strategies 

Features Advantages Disadvantages 

Sowing of acorns Acorns selected from long-

lived, high-yielding 

specimens. 

Trees of great quality and 

longevity from the estate 

itself. 

Very long-term results. 

Low success rate (many 

acorns need to be planted). 

Planting saplings Selected 1-2 years old 

seedlings or hybrids. 

Faster results can be 

achieved. Sometimes 

subsidised. 

From nurseries. High health 

risk. 

Low hardiness (many are 

lost). 

They need protectors. Great 

investment. 

Natural regeneration Reserve and/or protection 

from grazing of 

enclosures, stands 

and/or boundaries. 

Low investment. High 

effectiveness. 

It can be costly as part of the 

pasture production is lost for 

at least the first 5 years. 

Low acorn-producing trees 

may grow. 
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1.5. Riverside vegetation 

There are very few permanent watercourses in the territory of the dehesa. However, both in these and in the 

more or less temporary streams and in the adjacent waterlogged areas, when there are floods, there is a 

particularly diverse type of vegetation (with some important shrub and tree species due to their fodder value), 

known as riverside vegetation. The maintenance or re-establishment of this vegetation is of particular interest 

because it helps to retain the soil and prevent soil loss, as well as serving as a natural water purification 

system and providing shelter for all types of fauna. These areas should be restricted to grazing to avoid the 

risk of reinfestation by parasites or the spread of certain diseases such as tuberculosis.  In nearby or adjacent 

areas with cooler, wetter or waterlogged soils, stands of ash, elm, poplar, poplar, hackberry, etc. of great 

summer interest can be established. 

 

 

Figure 25. Riverside vegetation in the course of a stream. 

Author: Ildefonso Caballero. 
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Figure 26. Ash trees and shrubs on fresh pasture land. 

Author: Ildefonso Caballero. 

 

1.6. The regeneration of dehesa 

A certain controlled scrubbing of pastures allows the natural regeneration of trees and increases the supply of 

grazing resources. But it also entails certain risks, such as fires or the appearance of wild ungulates that 

transmit tuberculosis. 

 

Figure 27. A certain level of "scrubbing" of grassland favours the natural regeneration of the dehesa. 

Author: Ildefonso Caballero. 
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The traditional transhumance of extensive livestock in the dehesas favoured the natural regeneration of the 

woodland, in addition to the low stocking rates and the directed grazing carried out by the traditional 

shepherds. Nowadays, transhumance has disappeared as a common practice and livestock remain all year 

round on the dehesa farms, punishing the regeneration of the woodland during the summer and early autumn. 

Therefore, as a substitute for transhumance, the reserve grazing of some stands or fences is recognised as 

the most appropriate measure to favour their thickening (Carmona et al., 2013; Plieninger, 2007). 

As an alternative or complement, the planting of acorns or seedlings (Montoya Oliver, 1995) can help this 

natural regeneration. For years, the application of this technique has been covered by subsidies and grants 

from the administration due to the high investments required and the scarce results obtained. It is natural 

regeneration that offers safe and viable results in the long term. 

 

 

Figure 28. Protection of seedlings to prevent them from being damaged by livestock. 

Author: Ildefonso Caballero. 

 

1.7. Nurse shrubs 

Shrubs are one of the main components of xerophytic plant communities in arid and semi-arid areas with a 

Mediterranean climate and form part of the transitions (serial vegetation) between forest and grassland, as 

well as stages of vegetation recovery on abandoned agricultural land. Their morphology produces a microsite 

beneath them, with a microhabitat that is more benign than the open space for the growth of other species, 

such as seedlings of other shrub species and even trees. In this way, shrubs act as "nurseries" or protectors 
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for the species growing in association with them. Therefore, the success of both natural regeneration and 

reforestation is greater when seedlings grow under shelter or in association with nurse trees than when they 

grow outside them. In addition to the protection they provide, nurse trees protect from sunlight and encourage 

vertical growth. In short, a nurse species is one that facilitates the recruitment of another. 

There are considered to be seven main mechanisms by which process of nurse tree facilitation occurs 

(Brooker et al., 2008): shade, soil moisture, nutrients, soil oxygenation, pollination, mycorrhizae and protection 

from herbivory. In each case, the importance of the different facilitation mechanisms will depend on the 

factor(s) that most hinder the establishment or regeneration of the species to be promoted. 

Thus, in relation to this report, the most important function of nurse shrubs is protection against herbivores, 

for which they must have a number of characteristics: 

ω Little or no appetite. 

ω Have thorny branches or thorns on their stems. 

ω Reach 1 to 2 m in height. 

ω Have the ability to grow or spread horizontally to a diameter greater than 1 m. 

In addition, if established, nurse plants should be easy to reproduce (by seed or cuttings) but low in 

invasiveness. The choice of nurse plant or combination of these will depend on the species to be protected 

and the height to which are to be protected, which in turn will depend on the species of herbivores to be 

avoided (the most difficult will be goats and cows). In addition, initially, a small plant can be used for the first 

few years, with the foresight to be replaced or surpassed by a larger nurse plant, which protects a more 

"defenceless" tree seedling until it escapes browsing due to its height. In the case of Quercus, during the first 

years of life, they grow quite slowly, varying according to different factors (such as soil conditions or the 

availability of water and nutrients) and it can happen that, without protection, for 3 or 4 years they do not grow 

more than 10 to 20 cm. On the other hand, there are plants which, like rosemary (Rosmarinus officinalis), are 

not thorny, but are resistant and their aromatic character makes them unappetising, and they can offer some 

protection in the first years of the new growth of the grove. 

Below are several shrub species that can be used as nurseries in the dehesa to protect the seedlings and new 

saplings of holm oak and cork oak, of which some characteristics are highlighted:  
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Hawthorn (Crataegus monogyna). 

Short description Shrubs or small trees, five to fourteen m high, with a dense crown, thorny branches, 

deciduous, hairless and serrated leaves. White, fragrant flowers in a corymb. Edible 

fruit, ovoid in shape, covered with a tender, reddish skin enclosing a sweet pulp and a 

single seed. 

 

 

Figure 29. Crataegus monogyna. Author: Ildefonso Caballero 

Habitat It can be found in almost any type of woodland, where it usually forms hedges 

together with other thorny species (brambles, wild roses, etc.). It is indifferent to the 

type of soil, as long as there is sufficient humidity, although it has a certain preference 

for limestone substrates. It tolerates summer droughts poorly. It is found from sea 

level to 2,200 m altitude. 

Although it tolerates summer droughts poorly, it is able to grow on a wide range of 

substrates. 

Other uses Plant of forage importance, its fruits have also been used to feed livestock and it is of 

melliferous interest. It is fed to livestock as green or dried fodder. 

Planted as a hedge, it can be used to enclose livestock, thanks to its thorns and 

branches. In gastronomy, as food, the young leaves are good in salads; and the fruit, 

being edible, is used to make jams, wine, and to add flavour to brandy. In medicinal 

use, it is used as an infusion to treat heart and circulatory problems. 
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Gorse (Ulex europaeus and Genista hirsuta) 

Short description U. europaeus: growing up to 4 m, forming dense patches, displacing other species 

around them. 

 

 

Figure 30. Ulex europaeus. Author: Ildefonso Caballero. 

G. hisurta: It is a shrub that can exceed 1 m height, thorny and thickly branched. 

Simple 7-14 mm leaves, glabrous on the upper side and woolly on the underside. 

Flowers in conical terminal clusters. Pyriform legume. 

 

 

Figure 31. Genista hirsuta. Author: Ildefonso Caballero. 

Habitat It inhabits undergrowth of holm oak and cork oak groves. It does not tolerate limestone 
soils. 

Other uses U. europaeus: In infusion it is used to wash wounds. 

 

G. hisurta: Goats eat its tender shoots. 
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Rose hips (Rosa canina) 

Short description This shrub is up to 2 m tall, with green hanging stems, covered with small, strong, 

curved spines. The leaves are composed of five to seven oval toothed leaflets. 

The flowers are pale pink or white and ripen into a deep red ovoid fruit 

 

 

Figure 32. Rosa canina. Author: Ildefonso Caballero. 

Habitat It has no preference for specific soils, even preferring mountainous or semi-

mountainous areas, such as the shrubby undergrowth of deciduous and gall-oak 

species, but it can also occur in other woods, hedgerows, etc., and even in coastal 

areas, as it tolerates salinity well. It appreciates well-drained, moist, somewhat fertile 

soils with a neutral pH (6.1-7.8). 

Its water requirement is 675-900 mm per year. It can withstand very low 

temperatures, down to -23 °C. 

Other uses Animals eat its fruits. 
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Asparagus (Asparagus spp.) 

Short description The genus includes a wide variety of living forms, adapted to habitats from rainforest 

to semi-desert. Many are climbing plants. Differences in appearance are due to their 

adaptation to the communities and ecosystems in which they occur. 

 

 

Figure 33. Asparagus spp. Author: Ildefonso Caballero. 

Habitat They grow mainly in temperate and subtropical regions, being herbaceous perennials 

or dioecious, climbing and thorny subshrubs. 
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Sarsaparilla (Smilax aspera) 

Short description It is a shrub with slender, voluble stems, one to two metres long and petiolate, spiny, 

alternate, rough, many-veined, heart-shaped, persistent leaves. The flowers are 

yellow-cream in axillary clusters, and the fruits are globose berries. It is a thorny 

climbing plant that needs other plants climb on in order to form a dense, tangled 

canopy. 

 

 

Figure 34. Smilax aspera. Author: Ildefonso Caballero. 

Habitat It is always found in the lowlands in many types of woodland, scrub and bramble. 

Other uses Used for the production of highly potent pesticides and poisons. 

 

Used for the preparation of the drink sarsaparilla. 
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Erguen or jerguen (Calicotome villosa and Calicotome intermedia) 

Short description C. villosa: A highly branched, very thorny shrub up to 2 m high. Both the thorns and 

the branches are whitish in colour and are longitudinally crossed by green grooves that 

give it a striated appearance. 

C. intermedia: This is a shrub up to 1.5 metres high, armed with strong thorns. It is a 

summer deciduous species which loses its leaves during the summer and regains 

them as soon as there is sufficient humidity. It flowers between January and March. 

 

 

Figure 35. Calicotome villosa. Author: Ildefonso Caballero. 

Habitat C. Villosa: In scrubland with palmetto and undergrowth of cork oak and pine forests. A 

xerophytic species, it needs mild temperatures. 

C. intermedia: Its habitat is dry and rocky places and especially those that have been 

affected by fire. 
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Jujube (Ziziphus jujuba) 

Short description It is a deciduous plant that can reach a height of more than 10 m, although it 

usually reaches a height of 2.5 m. The trunk is straight with lumps and very 

wrinkled bark. The flowers are small, inconspicuous, pentamerous, greenish. The 

fruit is a greenish drupe, firstly greenish and finally black. It flowers between April 

and August. 

 

 

Figure 36. Ziziphus jujuba in a pasture. Author: Vicente Rodríguez-

Estévez. 

Habitat This species tolerates a wide range of temperatures and rainfall, although it 

requires hot summers and sufficient water for acceptable fruiting. It tolerates fairly 

cold winters, surviving temperatures as low as -15 °C. 
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Black scampi (Rhamnus lycioides L. subsp. Lycioides) 

Short description Shrub 1-3 m high, intricate and thorny, with greyish branches. Very narrow, 

drooping leaves, 2-4cm long. Solitary greenish flowers and black drupe fruit. 

Flowering from March to July and fruiting from August to September. 

 

 

Figure 37. Rhamnus lycioides. Author: Ildefonso Caballero. 

Habitat Stony, rocky, sandy soils, on various calcareous and siliceous substrates. It is 

distributed from sea level to about 1000 m (although it does not usually climb that 

high). Seed stratifies at 4ºC until the end of winter. Thermophilic plant in semi-arid-

sub-humid environments. 

Other uses Goats eat it very well. 
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Malandrino (Rhamnus saxatilis Jacq) 

Short description 1-2 m high thorny shrub with dense branching and reddish twigs with generally 

opposite thorns. The flowers are yellow or greenish, inconspicuous, and the fruit is a 

black drupe. Flowers from April to June. 

 

 

Figure 38. Rhamnus saxatilis. Author: Ildefonso Caballero. 

Other uses Use of the fruit in the dyeing industry (), provides yellow colour. 
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Blackthorn (Prunus spinosa L.) 

Short description Intricate, thorny shrub with grey, criss-cross branches. Simple, greyish, serrate-

margined, 5 cm long, single, drooping leaves. Early white flowers before the leaves 

emerge. The fruit is 1-2 cm in diameter, bluish-blackish when ripe and with a waxy 

pruina strain. It flowers in March and April and ripens in August-September, the fruit 

remaining until winter. 

 

 

Figure 39. Prunus spinosa. Author: Ildefonso Caballero. 

Habitat Very diverse terrain, but generally calcareous. It is distributed from sea level to 1900 m 

altitude. 

Other uses Its fruit is known for the production of pacharan or sloe liqueur. 
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Cambronera, escambronera, arto (Lycium europaeum L.) 

Short description It is a hedgerow or scrub shrub that grows up to 5 m high. It has thorny branches and 

elongated, entire, somewhat thick leaves. The pink or violet flowers have a bell-

shaped calyx and a five-lobed crown. The fruit is a fleshy globular berry, red or 

orange in colour. 

 

 

Figure 40. Lycium europaeum. Author: Ildefonso Caballero Luna. 

Habitat Very diverse terrain with semi-arid to sub-humid environments, it does not frost, so it 

appears at low altitudes and does not penetrate inland. 

Other uses It is used as a diuretic and hypotensive. 

 

Externally it is used to treat ulcers. 
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Rhamnus infectoria L. 

Short description Shrub 1-2 m high, intricate and thorny with greyish branches. Deciduous. Greenish-

yellowish flowers. Greenish drupe fruit, first greenish and finally black. Flowering in 

April-June and fruiting in August-October. 

 

 

Figure 41. Rhamnus infectoria. Author: Ildefonso Caballero. 

Habitat It grows in a wide variety of soils, but always calcareous. It does not tolerate drought 

and needs relatively cool temperatures. 

 

  






























































































