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1 Context
The AGFORWARD research project (January-R6dédmber 2017), funded by the European
Commission, is promoting agroforestry practices in Europe that will advance sustainable rural
development. The project has four objectives:
1. to understand the context and extent of agroforestry in Europe,
2. to identify, develop and fieldest innovations (through participatory research) to improve the
benefits and viability of agroforestry systems in Europe,
3. to evaluate innovative agroforestry dges and practices at a fieldarm and landscape scale,
and
4. to promote the wider adoption of appropriate agroforestry systems in Europe through policy
development and dissemination.
This report contribugs to Objective 2, Deliverabled¥ 5SiF Af SR aeadisSy RSaONXA
I IANE T 2 NB & (i The detaifedisysie @éscbiption includes the key inputs, flows, and outputs
of the key ecosystem services of the studied system. It covers the agroecology of the site (climate,
soil), the components (tree species, crop system, livestock, management system) and key ecosystem
services (provisioning, regulating and cultural) and the associated economic values. The data
included in this report will also inform the modelling activities whielp to address Objective 3.

2 Generaldescriptionof the Valonia oak silvopastoral system

Quercus ithaburensiss a characteristic endemic deciduous oak species of the Eastern
Mediterranean countries Higure 1) that appears with two subspecies) Q. ithaburensissubsp.
ithaburensigTabor oak), found mostly in Atalia and the Middle East, and @. ithaburensissubsp.
macrolepigKotschy) Hedg& Yalirik (Valonia oak), found mostly in SouBfast Italy, South Albania,
Greece, Western Anatolia, Israel and Nevitkestern JordarfTutin etal. 1993;,Dufour-Dror and Ertas
2004).

Valonia oak forms traditional silvopastoral ecosystems in Greece wréch of great value in the

past (Pantera et al. 2008)aBed on Pantera et al. (2008gldhia oakforests cover an area of 29,632

ha in the form of stands, thickets and groups, in lowlands and uplands of continental and insular
Greece Figure2). Furthermore, isolatedrees are scattered throughout the country. Of this area,
81% is forest land (forest, partially forested areas and rangelands), and 19% is fieldsstadfore
abandoned fields and forested lots within agricultural fields. Most of thigl lan public and
community owned75%) and some (25%) is private or claimed by individuals (Pantera 2001; Pantera
and Papanastasis 2003)gricultural areas with &onia oals, that exist mainly on the island of Kea

but also in other areas, can be described as agroforestry systems (silvoarable, agrosilvopastoral)
combining agricultural, forest and livestock production.

Valonia oak woodlands, due to their open structure andnbmed use for forest and livestock
production are considered as grazed woodlands and specifically silvopastoral land rather than
productive forests (Papanastasi®96). The understory of such silvopastoral systems is composed
mainly ofholm oak almonds olives, carobs, mulberries, several bushes or dwarf shrubs, providing
fodder for sheep, goats, and hogs (Pantetaal. 2008). Valonia oakwas used in the pador its
wood, acornsas well as fotanning (Grispos 1936; Cristioulopoulos 193Y. A major pd of the
economy of western Greece, amarticularlythe region of Aetoloakarnania, during the™# 19"
centuries, was based on acorn trade and comme@iarinakopoulou 2002puring the 28 century,
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human activities have confinédalonia oakto smal-forested clusters or isolated individual trees in
many areas of continental and insular Greece. The use of low cost chemical dyes has eliminated the
largescaleuse of acorns in taring. Compared to the past, the systemrisw used for grazing,
especialy by sheep (Pantera and Papanastasis 2003).

Valonia oak systems in Greece are found at altitudes from 0 to 1100 marious rock and soil

types. However, they armore often encountered in midltitudes and onshallow to moderately

deep limestone soils (Pantera and Papanastasis ;2B8B8tera et al. 2008). The species develops in
different layers of vegetation and bioclimatic types. However, its optimal distribution and growth of
the species is the mesomeditenr@an layer and the subhumid bioclimate (Pantera et al. 2007). Its
forests are open (canopy G@15 on average) with the presence of, generally, three vegetation
layers. The tree layer consigtgainly of \alonia oak with alensity of 5660 trees, on averageper
hectare. The middle layer consists of shrub specfean with Phlomis fruticosd.. being dominant

due to overgrazing (Pantera et al. 2008). The understorey is rich in species and includes grasses,
particularly annual, legumes and many brdadved Rrbs includingAsphodelus fistulosuand

Drimia maritima(Pantera and Papanastia 2001). A characteristic o&lnia oak systems is the old

age of the trees. In many stands, the average tree age exceeds 200 years while in many parts of the
country individials of over 400 years can be found (Papadopoulos and Pantera 2013).

Figurel. Quercusithaburensign Mediterranean (modified fronQuezeland Barbero1985

Agroforestry is a traditional land use system \falonia oak forest inGreece, where livestock
breeders used the forest for grazing while collecting, at the same time, acorn cups from the oaks
(Pantera 2014h In this way they ensured a steady and enhanced economic return every year
irrespective of weather conditions and ah hazardsHowever,nowadaysfarmers are switching
Valonia oak silvopastoral systems to olive groves or arable cidpssystem is currently used only

for grazing, especially by sheep (Pantera and Papanastasis 2003) and in a few areas (island of Kea,
Xeiomero of Aitolakarnania) for acorn collection for flour production or for tanning, for medicinal
and aromatic plants in an effort to resume its traditional uses for ecological purposkthe revival

of the Valonia oak foreshistory (Pantera 20012014b; Pantera et al.2009, 2015). Besides its
activities for production, in somealonia oak forests activities are presently developing such as rural
tourism and ecotourisn{Vlamiet al. 2003) It should be noted that &onia oak is on the list of
Natura D00 habitats with code 9350. The economic value afloviia oak agroforestry systems
includescontribution to the enhancement of biodiversity and carbeequestration (Vrahnakis et al.
2014; Papadopoulos et al. 2045
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Figure2. Valonia oak in Greece (Pantera et al. 2008)

Poor or no naturairee regenerationin Valoniaoak silvopastorakystemss a commonproblemand,

in combination with the continuous pressure posed by humamshese ecosystems, leads to their
steady decline. Based on Pantera and Papanastasis (2003), natural tree regeneration is poer or non
existing in 80.8% of the total area covered \fdlonia oak forest in Greece. Consequentiglonia

oak agroforestry systemin Greeceare showing a downward trend and degradation in time taking

into account historical evidence of their great forest past and the area they presently occupy as
residual formationsBased on alellenic Agricultural Ministrgtudy (2005),it seemsthat there is a
reduction of oak feests and a simultaneously increaskepartially forested areas ofdlonia oak and
evergreen broadleaved shrublands. An important peoblleading to the shrinkage ofaMnia oak
forests is their reduced regeneration in maareas due to overgrazing or other factors such as fires,
competition from herbaceous plants and possibly the old age of the trees (Pantera R86tera

and Papanastasis 201Papadopoulos and Pantera 2013). The presence of a dense understorey
which, incombination with climatic and site factors, yog seedling establishmeand development

of the forest have been also point out as explanation for the poor tree regeneration (Pattaia
2008). Studies iQuercus ithaburensierests in Israel have shm a reduction of tree regeneration

by 6167% in grazed areas compared with Agnazed ones (DufotDror 2007). In this respect, it
was considered appropriate to investigate the effects of grazing and understorey vegetation removal
on tree regeneration. This problem is studied in a typicMalonia oak silvopastoral system in
Xeromero, prefecture of Aitoloakarnania, W. Greegegeneral description of the alonia oak
silvopastoral systems in Greece is givemablel.
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Tablel. General description dfalonia oak silvopastoral systems in Greece

General description of system

Name of group Valonia oak silvopastoral systems

Contact Andreas Papadopoulos

Work-package 2: High Natural and Cultural Value Agroforestry

Associated WP Use of livestock

Geographical extent| Eastern MediterranearHjgurel), throughout GreeceHigure2)
Estimated area The total area o¥alonia oak in Greece 29632 haPantera et al. 2008)

Typical soil types Limestone soils (76%), 16.9% volcanic s@ilk% on fhlysch, schist, igneous
and Neogene rock@antera et al. 2008)

Description They are open forests of old age trees that, in some occasions, are older
400 yearsPapadopoulosand Pantera 2013). Most of these are widely oper
discontinuous, remnants of old dense forests as a result of thinsive pas
useresulting in their evolution from higforeststo silvopastoral systems
Typicaldense forests of the species still exisiV. GreeceThe species is als
present in the fornof individual trees or clustsiin agricultural fieldsn
severalAegean islands.

Tree species Q. ithaburensisubsp macrolepis

Tree products Acorns, acorn cups, wood as fuelwood, artifacts

Cropspecies Grass species

Crop products Grass can be grazed directly by livestock or cut to provide animal feed (g
or hay). If the grass is not grazed or cut, then it needs to be mown

Animal species Sheep goats, pigs, cows

Animal products Meat andall dairy products

Other  provisioning Tourism, herbs (aromatic and medicinal)

services

Regulating services | Trees provide shade for thievestockin the summer and shelter in the winte
contribute to C sequestration, regulate water cycle, and protect soil from
erosion. Livestock promotes nutrient cycling.

Habitat services an| Valonia oak silvopastoral systems enhance biodiversity. Numerous plant
biodiversity were recorded some of themmendemic toGreeceor the Balkars.

Cultural services Enhanceemploymentin rural areas. The history of the treeredated with
Greek history and mythology as it is one of the most frequently mentione
speciesn classical and contemporatiyerature (Pantera et al. 2009)

Key references See end of report

3 Field testing of hnovations

During a stakeholder meeting organised within the AGFORWORD pabpgetomero, W. Greece
(Pantera 2014b)}the opinions of the participants where distsedover the possible use ofalbnia

oak silvopastoral systems for the production of fodder, acorn and acorn cups, wood, medicinal
plants and other provisioning and regulating services as well as their protection from existing threats
such as low tree regenation. DdzNA y'3 | & G I | SaKtBef ArgeahiBistand K& Pahtefa
2014b) farmers expressed theiwilling to investigate alternative way®f using \élonia oak
silvopastoral systemt® enhance their income such as cultivationppbmising foragegrasgsunder
Valonia oak trees.
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The working group of the project, taking into account the opinions of the stakelglties decided
to investigate: i) the ®lonia oaknatural regeneration capacityandii) the improvement of \dlonia
oak silvopastoral systeproductivity by sowing promising forage species.

Based onan experimental protocol(Papadopoulos et al. 2015bjor the first experiment 48
experimentalsubplotswere establishedn Xeromeroin midMay 2015, andt the end of the month
we took the first measuremens onthe numberand heightof oak seedlingsvithin them. Four
different locations I, w C and D) were selected which werdocated near fourdifferent sheep
holding areas. In each location, threeplicatedplots (total 12)were established. I®ach plot two
factors (fenced and shturemoval) were combinedith the four treatments, with a20 nf sub-plot
per treatment. The treatments were iericed and cleared of shrud&NS)fenced with shrubs
(FWS) grazed and cleared of shruf&NS)and grazed with shrubfGWS) The plotswithin each
location were established based on their distance from theeghlolding aredl, 4, 7, 10 close to
the area 2, 5, 8, 1lat an intermediate distance from the aremd 3, 6, 9 and 12 away from the
ared. An nventory ofthe existingvegetation(species composition and abundandae}he plots was
carried out inthe varioustreatments. h OctoberNovemberthe measurementsvere repeatedfor
the oak seedlingsnumber and height andfor the first time, acorn and eorn cupsnumbers. The
same neasurements will be repeated in 2016 and 2017.

The second experiment was establishedisilvopastoral system witt{aloniaoak treesof the Kea
Island In this area, Valoniaak trees are usetlesidesgrazing,for cup collection. Thefarm where

the experiment is conducteid privatdy-owned and the Valoniaaktrees arewidely grown used for

their acorns and acoraupsas well as fograzing.Trees are 8aL00 years oldDue to the steeslope

the field is terracedThese terraces are currently usddr livestock grazingbut in the past, they
were cultivated with various agricultural cropas well.

Briefly,two different seedmixtures namelydSPAAM (1) andli K S O 2 Y Weltipkai# (Fiweré
sown underand away oftrees in January 2015¢ K 3SPA&AM mixture contained40% Trifolium
subterraneuntv Campeda40%Medicago polymorphav Anglong 10 %Lolium rigidumcv Nurra

The second A E (i dzZNB & C S NI BO.6MFrifolir suttherahéumA.5%3 Rnichelianunvar
balansae3%T. vesiculosun8%T. resupinatum6.1%T. incarnatum1.5%T. istmocarpusl.5%T.
glanduliferum, andl9.7%0Ornithopus sativus After sowing, the plots were fencetbr protection

from grazingFive replicated plots were established for edadatment: ISPAAM and FERTIPRADO x
BENEATH and OSIDE othe CANOPY, vi¢h combined in a two factor desigjives 4 treatments,
which with 5 replicates per treatment give a total of 20 plots. Apart of these 20 manipulated plots,
control plots with native psture, both beneath and out of the canopy are included in the stlig.

first measurements and sample collection of plants, according to the experimental protocol
(Papadopoulos et al. 2015byere takenin May of 2015The samples were taken to the lab where
they were separated, identified, dried out, and weigh&hwing was repeated in December 2015
while the samemeasurements and collection of the plants will be held in May 2016. The experiment
will be repeated for tie third timeunder the frameworlof the AGFORWARiDoject in 2017
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4 Description ofthe study sites
A description of a specific case study system is provid@alie2 and Table3. Missing data will be
collectedsourced during 204.

Table2. Description of the study area ¥hloniaoak silvopastoral sysm in Western Greece

Specific description of site

Area 20153ha; 120 ha of the specific areaxperiment

Coordinates (38,60781 21.215632), (38.606861 21.216354), (38.6055706 21.215676
(38.596905 21.210113), (38.59788 21.207965), (38.59892D77335),
(38.585321 21.194012) (38.584223 21.194052) (38.58334 21.194277)
(38.567031 21.196781) (38.566316 21.195409) (38.56657 21.195159)
Site contact Andreas Papadopoulos

Site contact email | ampapadopoulos@teiste.gr

Example photograph
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Map of system
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of Xeromero forest (a) and satellite image (fr@oogle Earthvith the position (yellow pointg
of the experimental plots in the Valonia osi#vopastoral syster(b).

Possible modelling scenarios

Effectof Livestockgrazingon oak natural regeneration

Climate characteristics

Meantemperature

188 C

Mean annual
precipitation

938 mm

Drought period

3.5 montsfrom late May to early Septmber

Bioclimatic type

Humid with temperate winter

Details of weather
station (and data)

Hellenic National Meteorological Serviceat®in of Agrinio, data from 195¢
2012

Species and variety

Soil type Leptosols

Soildepth Ol m

Soil texture

Additional soil Cal0.28-1096 meq(100 g)', Mg 123-1.31 meq (100 g}, K 0,200,29 meq

characteristics (100 g), Na 0.07-0.10 meq (100 g)", N 0.18-0.28%, P 0.98..25mg (100 g},
C 252-472%, OM 4.348.15, pH 5.91:5.86 (values are averages of ¢
samplings under and out of the trees canopy from two locations)

Aspect Various

Treecharacteristics

Quercus ithaburensmubsp.macrolepi$, Quercus pubescens

Date of planting

Intra-row spacing

Inter-row spacing

Tree protection

None

System description
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Typical yield

Typical increase in
tree biomass

Crop/understorey characteristics

1472m® ha* (Hellenic Agricultural Service 2005)

Species Phlomis fruticosa, Paliurus spighristii, Crataegus monogyna, Asphodelus
fistulosus Asparagus acutifoliufrimia maritima,Acanthus spinosus,
Mercurialis annua, Poa bulbosa, Stellaria me@ialium aparine, Rhagadioly
stellatus

Management None

Typical grassland
yield
Fertiliser, pesticide, machinery and labour management

Fertiliser pesticides

400-1400 kgha' (depending on the year)

Machinery labour

Fencing

Species and breed

Livestock management

The experimental plots are fenced

Sheep and goats

Livestock system

Common free grazing

Date of entry to site

The whole year round

Stocking density

5.5 ha

Animal health and
welfare issues

puf
w»
w»

¢tKS 0NBSRSNH
of many sheep

Qx
Qx

Annual mortality rate

To be included

Requirement for
supplementary feed

Yes

Typical level of shee

production

To be included
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Table3. Description of thestudy arean of Valoniaoak agrosilvopastoral systeof Kea Island

Specific description of site

Area 0.5 ha approximately

Coordinates From37on Qny é°bdpQoma 9
Site contact Andreas Papadopoulos

Site contact email |ampapadopoulos@teiste.gr

Example photographs
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