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INTRODUCTION 

Agro-silvo-pastoral systems are a type of mixed land use characteristic of the Mediterranean region. 

There is a triple and complementary use of the land, adapted to areas of low soil potentialities and 

to the Mediterranean climate: open evergreen forests, grazing and rain fed crops. Due to their mixed 

characteristics and to the extensive form of exploitation, these systems constitute varied landscapes 

of high biological diversity (Pinto, 1993). Moreover, these systems can help meet the needs of a 

growing population and protect the environment: they can be exploited with both crop and animal-

production systems and may enhance the supply of regulating ecosystem services, such as nutrient 

retention, carbon storage, pollination and pest control, as well as cultural services, such as 

recreation and landscape aesthetics (EC, 2016). They have been managed through decades 

furnishing the necessary outputs for the rural population of the area, but nowadays they are in 

regression in the European Mediterranean basin (Torralba et al. 2016). Due social, economic and 

ecologic constraints, the restoration of these systems is a difficult task despite a new rural demand 

exists. 

The Green Link project (LIFE15 CCA/ES/000125) aims to demonstrate the environmental and 

economic benefits of an innovative tree growing method that has the potential of replacing 

traditional planting techniques with the “Cocoon”, a low-cost and 100% biodegradable device that 

improves water supply to seedlings.  

METHODS 

Near to 4.000 Cocoons will be installed between autumn 2016 and spring 2017 in a burned area in El 

Bruc (Catalonia, NE Spain) in order to help the restoration of the old agro-silvo-pastoral landscape 

that exist in this zone at the beginning of the 20th century (figure 2). This area is mainly private, with 

small properties (<100 ha). It is located at 500 m.a.s.l., at the foothills of the Montserrat Mountains. 

The mean annual precipitation is about 600 mm, with a market dry period during summer. Soils are 

mostly Xerorthent tipic, Xerorthent litic and Xerepts. Geomorphology is dominated by >15% slopes, 

despite old terraces and flat croplands exist. Except some croplands, the vast majority of the area is 

abandoned. 

Plantations will be monitored over 4 years, in order to evaluate the Cocoon effect on growth and 

survival rates of the seedlings, and the general effect on the restoration of biodiversity. Moreover, 

the effect on soil quality will be evaluated through physicochemical and biological analysis. 

Regarding socio-economic aspects, surveys will be carried out in order to know the perception of 
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different stakeholders about ecosystem services and the restoration of the old agro-silvo-pastoral 

landscape. 

Figure 1. Location map of El Bruc area. 

 

The species to plant are selected with the engagement of landowners, farmers and local and 

regional authorities, and in coordination with another LIFE project (LIFE Montserrat, 

LIFE13/BIO/ES000094). Near 4.000 seedlings will be planted in 20 ha in different densities (table 1). 

Selected species include forest native species (Q. ilex, Q. faginea), forest species not native and 

adapted to driest climates (Ceratonia siliqua, Argania spinosa), agronomic native species (Figus 

carica, Juglans regia, Vitis vinifera, Prunus dulcis, vera olive tree) and crop species not native and 

adapted to driest climates (cornicabra and arbequin olive trees). Despite this distinction between 

cultivated and forest species, some forest species with high added value will be planted in croplands 

(oak tree for truffle production, argan tree) and some cultivated ones will be planted in burned 

forests, in order to restore the ancestral agricultural use.  

 

Table 1. Species selected to plant in El Bruc, area occupied per specie, prevision of seedlings planted 

per area and median planting density. 

Specie 

Plantation 

area  

(ha) 

Number of 

seedlings to 

plant 

Planting 

density 

(seedlings/ha) 

Olea europaea var. europaea (arbequin) 8 770 100 

Olea europaea var. europaea (vera) 0,3 100 300 

Olea europaea var. europaea (cornicabra) 1,8 980 550 

Quercus ilex subsp. ilex (truffle) 1,4 330 240 

Quercus ilex subsp. ilex  0,3 60 200 

Quercus ilex subsp ballota 2 400 200 

Quercus faginea 2,5 500 200 

Ceratonia siliqua 0,5 100 200 

Figus carica 2,1 300 150 

Prunus dulcis 0,2 60 300 

Vitis vinifera 0,8 240 300 

Juglans regia 0,3 60 200 

Argania spinosa 0,2 25 125 

Proceedings of the 1st World Conference on Soil and Water Conservation under Global Change-CONSOWA 
Lleida 12-16 June 2017

499



TOTAL 20,4 3925 200 

   
Figure 2. General view of the hills to be restored in El Bruc area. Old terraces, soft slopes and 

croplands are the places where Cocoon technology is more suitable. 

 

RESULTS 

In November 2016 plantations started using a drill installed in a tractor: 667 olive trees (var. 

arbequina), 142 holm oaks (truffle inoculation) and 137 fig trees were planted. Moreover, some of 

the plots were fenced (electric and hunting fence), and chemical (chilly feed) and physical (canon) 

repellents were installed in order to prevent damages from wild boards. During plantation some 

lessons were learned in relation to Cocoon installation and design (figure 3). These problems, mainly 

those related to installation tasks, will be corrected in order to not repeat them in the spring 

plantation.  
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Figure 3. Symptoms of deficient installation or device limitations or failures:  Cocoon outstanding 
from soil surface, incorrect fulfil of holes (space between Cocoon and soil walls), protector fall and 
lip collapse.  
 
 
 

     
Figure 4. Hunting fence, electric fence and canon installed in order to prevent wild boards damages. 

 

Planting technique, using a drill installed in a tractor seemed to be very convenient due its 

polyvalence, allowing to use the tractor for drilling, watering (with the installation of a barrel) and 

nailing sticks (for fencing). 

 

In the medium term, the expected results of the project are to increase environmental quality and 

green economy: 

- Increasing soil fertility (increasing organic matter and water retention capacity, reduction of soil 

erosion) 

- Increasing biodiversity (woody plants establishment and encroachment, new habitat creation, 

fauna attraction and establishment) 

- Reducing forest fire risk (open landscapes creation, low biomass charge) 

- Creation of green jobs linked to the agro-silvo-pastoral landscape: maintenance and cultivation 

of the plantations, harvesting (olives, figs, truffle), elaboration (olive, cheese, marmalades, 

meat), commercialization, ecotourism.  
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