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Wooded grasslands: lessons learned from 10 years of 

research in Sardinia

Biodiversity and ecosystem services provided by 

Mediterranean wooded grasslands

Opportunities and threats

The Life Regenerate project
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Hedge-rows

silvopastoral systems

SILVOPASTORAL SYSTEMS
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MAPof EUROPEAN WOOD PASTURES

Blue: Pastures in OpenWoodlands  

Red: Pastures with Scattered Trees

Green: with fruit orchards

>20 Mha in EU27

43% managed with grazing
Plieninger et al., 2015; 

den Herder et al., 2017

Dehesas
Montados
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Habitat 6310 ςDehesaswith evergreen Quercusspp. 
Habitat 6220* - Pseudo-steppe with grasses and annuals
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Wooded grasslands in Sardinia 

113.000 ha: 

5% of the island area and 

10% of the total agricultural land)ppr@uniss.it
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Goods Provided by Wooded grasslands

Forage:

Herbaceous pasture

fodder trees Fruits: Acorns, 

Chestnutsé

Firewood, charcoal  
Materials: Cork, timber
Fruits, Mushrooms
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Ecosystem services

Microclimate

Soil fertility

C seq, mitigation of GHGs

Biodiversity conservation

Forage provisioning
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SHsperception Provisioning Supporting Regulating Cultural

Local people X X

Regionallevel X X X

Private sector X X

Civilsector X X X

Moreno et al 2018
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The Berchidda-Monti observatory

Climate: 630 mm (70% from October to March); 14.2°C; aridity index 0.53
Soil: granite matrix, sandy loam, pH 5.7 (range 5.1ς6.4), organic C 2.3% (1.3ς6.0) 
and total N 0.2% (0.9ς5.4) (Seddaiu et al., 2013).
Potential vegetation: cork oak (QuercussuberL.) forest (Bagella and Caria, 2011).
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The Berchidda-Monti observatory

MIUR FISR ς2006-09
www.soilsink.entecra.it

2011-14
www.ecofinders.eu

Pascuum
2012-15

2012-18
www.macsur.eu

2011-14
www.agforward.eu
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Ecosystem services: microclimate regulation

Howmuch forage is savedthanks to tree sheltering ?

Å Lower soil temperature beneath the canopy on 
warm days --> reduced soil Rh, animal welfare

Å Higher air temperature beneath the tree on 
cold days --> grass growth, animal welfare

Moreno et al, 2007
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Seasonal dry matter production in relation to the positions below 
(BT) and outside (OT) of the tree canopy in the wooded grasslands 

Seddaiu et al., 2018 AgroforSys
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Ecosystem services: Forage production provisioning
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Ecosystem services: Animal feeding

13%acorns

11% tree browse

Pasture, 
76%

Contributionof different feed resources 

In the Iberian dehesasthe 
energy supplied by the pasture 
understorey+ acorn +tree leaf 
browse increased as the tree 
cover increased up to 60ς70%
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Moreno et al. 2018; Agroforest Syst
Lopez-Diaz et al., 2015; Agroforest Syst
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Ecosystem services: Carbon sequestration and reduction of GHGs emission

Treesincrease soil carbon

content but are these systems  

currently sequestering C ?

Howlett et al 2011 J EnvMonit

94

67

g C kg-1soil137

Seddaiu et al 2018. AgroforestSyst)ppr@uniss.it
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Ecosystem services: Soil fertility
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Scattered trees increase the pool of soil nutrients

Moreno et al., 2007 Agric EcosysEnv
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Ŭplant diversity (field scale) 63.6                     = 61.7                                                 

ɔ plant diversity (all fields) 146                                              135 177 (All)

ɓ plant diversity (ɔ/Ŭ) 2.3 = 2.2

No. species unique to BT or 

OT or shared
42                                                  31 104 (All)

Shannon-Wiener index 3.3                       = 3.1

Collembolarichness 3                                                     1

Under (BT) Beyond (OT)

Seddaiu et al., 2018 AgroforestSyst; Rossetti et al., 2015 AgricEcosysEnv

Biodiversity
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Plant and collembola 
assemblage 
composition, soil traits 
and floor litter

Collembola

Herbaceousplants

Rossetti et al., 2015 AgrEcosysEnvironppr@uniss.it
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Seddaiuet al., 2018

Overall...
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Bagella et al., in prep

Overall...
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Characteristics 
Wood 

land

Wooded 

grassland

Open 

grassland

Specializ

ed 

scenario 

27% WD 

73%OG

Combined 

scenario 

50% WG 

13.5% WD 

36.5% OG

Tree cover 89% 27% 0% 27% 27%

Ὓ diversity 129 128 78 173 202

average Ŭ diversity 21.3 45.3 41.6 31.5 37.1

ɓ diversity 4.6 2.9 1.9 4.8 5.4

n. of unique species 43 21 6 49 70

Pastoral value 13.2 33.4 40.4 33.1 33.2

Nectariferous value 22.4 10.7 15.6 17.4 32.5

Soil C stock (0-20 cm) t ha -1 73.8 61.7 55.4 60.4 61

Live tree Carbon stock, t ha -1 26.2 16.5 0 7.1 11.8

Total C stock t ha-1 100 78.2 55.4 67.5 72.8

Avg standardized rank 2nd hi 2nd lo lowest interm highest
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GuzmànAlvarez JR 2016 Culture & History Digital Journal
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Currentsituation
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after 50years
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after 75years
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after 100years
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after 125years
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ÅConstraints of wooded grasslands for livestock farming
ς Lower grassland production -23%
ς Lower forage quality -25%
ς Lower grazing efficiency -40%

ÅSome drivers of change 
ï Decrease of sheep milk prices

ï /ƘŀƴƎŜ ƛƴ 9¦ ŎƻƴǎǳƳŜǊǎΩ ŦƻƻŘ ƘŀōƛǘǎΥ ƭŜǎǎ ƳŜŀǘ ŀƴŘ ŀƴƛƳŀƭ ǇǊƻŘǳŎǘǎ

ï Decrease of cork price -рл҈ όŀōƻǳǘ мΣллƻ ϵ ǘ-1)

ï Incentives for installation of new olive groves

ï Competition with other crops (e.g. vineyards)

ï Abandonment of small and mixed farming vs specialized farming

ï Alternative occupation (e.g. coastal areas)

26

Some threats of wooded grasslands
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Trends in woodedpasturesin the last 50 years

Trends in EU-27 farmlandsize in 2005-2010
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ÅWoodedgrasslands

Åarea fundamentalcomponentofMediterraneanforestlandscapes

Å theirfutureis threatenedbylackofregenerationorabandonment

ÅSoilCunderthetreeupto+50%thaninopengrassland

ÅGrasslandspeciesrichnessenhancedby treeshading: gdiversity

+64%thantreelessgrasslandsystems

ÅCollembolandiversityenhancedvsopengrasslands

ÅThetreesnegativelyinfluencepastureproductionandforagequality

ÅAutumnandwinterpastureproductionhigherunderthetree

ÅSustainabilityissues

ÅOaksregenerationthreatenedfromcurrentuseorabandonment

ÅInsufficientincome

ÅIntegratedmanagementis key to conservationandmaintenanceof multi-

functionalityandecosystemservices

28

Lessons learned

ppr@uniss.it

mailto:ppr@uniss.it


LIFE REGENERATE (LIFE 16 ENV/ES/000276)

Revitalizingmultifuncional Mediterraneanagrosilvopastoral
systemsusingdynamicand 

profitableoperationalpractices

.ǳŘƎŜǘ ¢ƻǘŀƭΥ нΦнлфΦнло ϵ
9¦ DǊŀƴǘΥ мΦолсΦммт ϵ όсл҈ύ
Duration: 
01/09/2017 ς29/10/2021

Coordinator: Partners:
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Life Regenerate project objectives

Objectives:

1
Combat the loss of regeneration and soil degradation in 100 ha of silvapostoral areas by 

providing effective, mosaic landscape management procedures and improving soil quality

2
Enhance the practice of multi-species rotational grazing, to improve natural capital and to 

optimize commercial advantanges

3 Recycle biomass waste reducing farm external inputs and creating alternative income

4 Upscale the projectôs best practice to 5.000 ha in Spain, Italy & Portugal

5 Integrate new technologies

6
Influence policy-making and involve external stakeholders to promote replication and long-

term sustainability

To demonstratethat SMEs

relyingon woodedgrasslands

can becomeself-sufficientand

profitablebased on resource

efficiency principles and

incorporating added value

products
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Main environmental 
issues

Loss of natural 
regeneration, biodiversity 

and habitats

Increased risk of wildfire

Soil degradation and 
risk of erosion
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Uncontrolled new 
forestation + shrub 

encroachment

Undergrazing

Loss of traditional know-
how and incentives for 

rural development
(ex: transhumance)

Afforestation
(ex: eucalyptus)

Deforestation

Overgrazing / 
Overstocking

Increase in mechanical 
and chemical inputs

Overcropping

- Climate change
- Pests
-5ƛǎŜŀǎŜǎ όά[ŀ SecaέΣ ŜǘŎΦύ 

Internal (man-made) factors

External factors

LIVESTOCK
- Healthier livestock, adding 
value

- Rotational multi-species 
grazing, replicating mosaic 
structure

BIOMASS WASTE 
- Renewable energy (biomass 
production)

- Reduced dependency on fodder (alt. 
sources of protein)

- Alternative sources of income from 
byproducts (biofertilizer, edible 
mushrooms, bedding for horses, etc.) 

LAND & SOIL
- Increase biodiversity & regeneration
- Optimize density & increase 
resilience
- Diversify production
- Improve soil quality, mycorrhizae, 
combat diseases

MANAGEMENT STRATEGY
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Regenerate transnational partnership
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