
DOI: 10.4018/IJAEIS.2019010101

International Journal of Agricultural and Environmental Information Systems
Volume 10 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Predicting Woody Plant Diversity as 
Key Component of Ecosystems:
A Case Study in Central Greece
Alexandra D. Solomou, Laboratory of Forest Ecology, Institute of Mediterranean Forest Ecosystems, Hellenic Agricultural 
Organization “Demeter”, Athens, Greece

Athanassios Sfougaris, Laboratory of Ecosystem and Biodiversity Management, Department of Agriculture, Crop 
Production and Rural Environment, University of Thessaly, Volos, Greece

ABSTRACT

TheMediterraneanbasinisaglobalhotspotofbiodiversity.Woodyplantsarekeycomponentsof
ecosystems.Thisarticleexplorestheenvironmentalimpactsonwoodyplantspeciesrichnessand
diversityinmaquisandabandonedolivegrovesinanimportantecologicalareaofcentralGreece.
Theresultsshowedthatwoodyplantspeciesrichnessanddiversityhadincreasingvaluesinmaquis
compared toabandonedolivegroves.According toPrincipalComponentAnalysis,woodyplant
speciesrichnessanddiversity(Shannondiversityindex)werepositivelycorrelatedwithsoilorganic
matter,plant litter,N,P,K,slopeandprecipitationinmaquis.Also,positivecorrelationsamong
woody plant species richness and diversity, and soil organic matter, and slope were detected in
abandonedolivegroves.Conclusively,thepresentstudyisthefirstintheareaandtheresultsitwill
beutilizedasadecisionsupporttoolforsustainabilityassessmentofecosystemswiththehelpof
theinformationsystems.
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1. INTRoDUCTIoN

TheMediterraneanbasinregionisaglobalhotspotofbiodiversityandpresentsawidediversity
of habitats and ecosystems. Biodiversity is a widely used term in ecology and natural resource
management,anditisakeyiteminnatureconservation(Doetal.,2015;Ferozetal.,2016).

Greeceisdistinguishedforitsrichflora.ThecountryisgeographicallylocatedinSEEurope
andoccupiesthesoutherntipoftheBalkanPeninsula(thefarthesteastofthethreepeninsulasof
Europe),which,unliketheothertwo,doesn’thavetheveryhighmountainsseparatingitfromthe
restofEurope.ItisaninlandcountrywithalargenumberofislandsandisclosetoAsiaandAfrica.
Also,itcontainsavarietyofclimaticconditions(29climaticclassesaccordingtotheThornwaite
classificationscheme),afactattributabletoitsgeographiclocation,terrainruggednessandthepresence
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ofthesea.ThevascularplantsofGreeceinclude5758speciesand1970subspecies,representing
6620taxa,belongingto1073generaand185families.Manyoftheseplantspeciesareendemic,asa
resulttothelocationandtheparticularclimatic,geologicalandtopographicalconditions(Dimopoulos
etal.,2013).

Landabandonmentconstitutesacharacteristicelementofpeople’sdynamicrelationshipwith
naturalecosystems.IntheMediterraneanregion,whichhasundergoneanthropogenicintervention
forthousandsofyears(Kosmasetal.,2000),therehasbeendramaticabandonmentoftraditional
landuses,agricultureandlivestockfarmingoverthepastdecades.Landabandonmentmaybedueto
naturalcausesorsocio-economicfactors(Lambin&Meyfroidt,2010).Duetothedramaticdecline
inlandproductivityoverthelastdecades,areasthathavebeenintroducedintocultivationinthepast
centuryareincreasinglybeingabandoned(Karakosta,2012;Kosmasetal.,2000).

AccordingtoLambin&Meyfroidt(2010),socio-economiccausesseemtobethemostimportant
causeof landabandonment.Naveh&Kutiel (1989),Lepart&Debussche(1992)andCrameret
al.(2007)referthattheenvironmentalandsocio-economicchangesofrecentdecadeshaveledto
dramaticabandonmentofthecountrysideresultingintheabandonmentofcultivatedlandthroughout
theworld.Theabandonmentoflandisduetosocio-economicfactorsthatforcetheruralpopulation
tomovefromthecountrysidetolargeurbancenters(Macdonaldetal.,2000;Bonet&Pausas,2004;
Papanastasis,2008;Karakosta,2012).

MacDonaldetal.(2000)reportthattheabandonmentofagriculturallandisduetoalackofprofit
inagriculturalactivity,theinabilitytoadapttonewfarmingpracticesduetothesmallagricultural
piecesoflandandthenaturalagingoftheactiveagriculturalpopulation.Severalstudies(Lavorel
etal.,1998;Lavoreletal.,1999;McIntyreetal.,1999)pointoutthattheestimationoftheeffects
ofexternalfactorsonvegetation,suchasabandonment,canbeinvestigatedwiththeassistanceof
plantfunctionalgroups.

Woodyplantspeciesareamongthemostimportantcomponentsofterrestrialecosystems(e.g.
maquisandabandonedolivegroves)andaffecttheoverallcompositionoftheircommunitiesand
environment(Paganová&Jureková,2012;Solomou&Sfougaris,2015).Especially,theyofferfood
suchasleaves,flowers,pollen,nectar,seeds,andfruitwhichareimportantfor thewildlifediets
(Solomou&Sfougaris,2015).Inaddition,woodyplantspeciesdiversityisfundamentaltotheoverall
naturalecosystemsbiodiversity,becausewoodyplantsprovidehabitatsforalmostallotherspecies
(Ferozetal.,2016).Also,structuraldiversitymeasuredasvariationacrossaverticalstandprofile
appearstobeagoodecologicalindicatoroftheconservationofwoodyspeciesdiversity(Ferozet
al.,2016;Neumann&Starlinger,2001).

Themain aimsof thepresent studyare toprovideprimary informationon: a)woodyplant
composition and diversity in maquis and abandoned olive groves, an important area with high
conservationvalue andb) environmental impactsonwoodyplant species richness anddiversity
(Shannondiversityindex)soastogeneratedatathatwouldbeusedinthefuturemanagementof
theseecosystems.

2. MATERIALS AND METHoDS

2.1. Study Area
Thestudywasconductedin2009on10maquis(M1-M10),ashrublandbiomeintheMediterranean
region,and10abandonedolivegroves(A1-A10)inwesternMagnesiaPrefectureofCentralGreece
(Figure1).TheMagnesiaPrefectureislocatedinthesouth-easternpartofThessalyandconsistsofa
continentalsection,theislandsofNorthernSporades,aswellassomeuninhabitedsmallerislandsand
rockyislets.Ithasatotalareaof2.638km2.BorderingfromthesouthwiththeFthiotidaPrefecture,
NWwiththeLarissaPrefecture,eastwiththeAegeanSeaandSEwiththePagasiticGulf.Alarge
partofthecountyismountainous(45%).
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Thestudyareacontainsavarietyofagriculturalecosystems(pasture,olivegroves,abandoned
olivegrovesandannualcrops)andnaturalforest/shrubvegetationneartheagriculturalareas.Itis
includedintheQuercetalia ilicisvegetationzone,andQuercion ilicisandOleo–Ceratonion subzones
(Figure2).Therocksinmostoftheareaaremarrakechshale,foliageandgneissaswellasmarbles,
whilelimestonerocksandflyscharepresentedsporadically.TheclimateistypicalMediterranean
withdryandwarmsummersandmildwinterswithmeanannualairtemperatureof16.8°Candmean
annualrainfallof490mm(Figure3)(HellenicNationalMeteorologicalServiceofGreece,2010).

TheMountPelion,andMavrovouniandKarlareservoirs,OrmosSourpiandtheMountGoura
havebeendesignatedasImportantBirdAreas(IBA).MavrovouniisalsodesignatedasSPA(Special
ProtectedArea),inaccordancewithDirective79/409/EEContheconservationandprotectionof

Figure 1. Study area (Western Magnesia, Central Greece)

Figure 2. Vegetation map of study area (G: evergreen broad-leaved species, Altitude:0-600 m)
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wildbirdsinEurope.Finally,accordingtotheCorineBiotopesProject,theMountPelion(12.000
ha),OrmosSourpi-StomioofMagnesia(1.300ha),Kouri(120ha)andGouraMountains(7.500
ha)havebeenidentifiedasimportantbiotopes(YPEXODE,1998).

2.2. Sampling and Statistical Analysis
WoodyvegetationwassurveyedinMay2009.Samplingwascarriedoutinselectedplotsof100m2
(10m×10m)(Koutsidou,1995)in10maquisand10abandonedolivegroves(abandonedforabout12
years).CollinsTreeGuidewasusedfortheidentificationofwoodyplantspecies(Johnson&More,
2004).Also,ineachtypeofecosystem(maquisandabandonedolivegroves),fivesoilsampleswere
randomlytaken(0–30cmdeep)andmixedtoobtainonerepresentativesample(10soilsamplesin
maquisand10inabandonedolivegroves).Morespecifically,soilsamplesthuspreparedwereanalyzed
forsoilpH(SPH)(McLean,1982),organicmatter(OM)(Nelson&Sommers,1982),N(Bremner
&Mulvaney,1982),P(Olsen&Sommers,1982),andK(Thomas,1982).Additionally,soilplant
litter(SPL)wasrecordedbyvisualestimation.Airhumidity(AH)(%)andtemperature(AT)(◦C),
andprecipitation(PR)(mm)wereestimatedbyHellenicNationalMeteorologicalService.Finally,
altitude(ALΤ)(m)andslope(SL)(%)wererecordedusingaglobalpositioningsystem(GPS;e-Trex
Vista,Garmin,OlatheKansas)andaclinometer(SuuntoTandem),respectively.

Moreover,diversityindicessuchasspeciesrichness,ShannonWiener,SimpsonsD,Margalef
D,McIntoshD,BrillouinD,Fisher’sAlpha,QStatisticandEvennesswerecalculatedusingSpecies
DiversityandRichnessIVsoftware.Comparisonsbetweenthetypeofecosystemsweremadewith
therandomizationtestofSolow(1993)(Seaby&Henderson,2006).

Furthermore, the environmental factors (soil pH, N, P, K, plant litter and organic matter;
precipitation;airtemperatureandhumidity;altitudeandslope)affectingthewoodyplantspecies
richnessanddiversity(Shannon–Wienerindex)werestudiedwiththehelpofinformationsystems,
using Principal Component Analysis (PCA) with the ordination software CANOCO (Braak &
Šmilauer,2002).

3. RESULTS

3.1. Woody Species Composition and Diversity
Thirtyspeciesofplantsbelongingto24generaand17familieswererecordedfromthestudyarea.
Amongthesewoodyplants,25speciesarerecordedinabandonedolivegrovesand30inmaquis

Figure 3. Ombrothermic diagram of the study area for the period 1956–2010 (data from Hellenic National Meteorological Service 
of Greece 2010)
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(Table1).Themorefrequentlyoccurringwoodyspecieswere:Olea europaea(19.85%)andOlea 
europaea var. sylvestris(9.01%)inabandonedolivegroves,andPistacia lentiscus(8.47%)andOlea 
europaea var. sylvestris(7.94%)inmaquis(Figure4).Olea europaea var. sylvestris(Status:Native,
Chorology:Mediterranean,Life-form:Phanerophyte)andPistacia lentiscus(Status:Native,Chorology:
Mediterranean,Life-form:Phanerophyte)aretwoofthemostimportantwoodyplantspeciesofthe
XericMediterraneanphryganaandgrasslands,woodlandsandmaquishavingwidedistributionin
theGreekregion(Figures5and6).

Diversityindices(Speciesrichness,ShannonWiener,SimpsonsD,MargalefD,McIntoshD,
BrillouinD,Fisher’sAlpha,QStatistic,Evenness)werecomputedfromthenumberofindividuals
ofeachspeciesandtheyshowedthatmaquisexhibitedasignificantlygreatervalueofwoodyplant
diversitycomparedtoabandonedolivegroves(Table2).

3.2. Impacts on Environmental Factors on Woody 
Plant Species Richness and Diversity
AccordingtoPCA,thefirsttwoPCAordinationaxesexplain95%ofthedatavariation,where80%
isdisplayedonthefirstaxisand15%isdisplayedonthesecondaxis(Table3).AccordingtoFigure

Table 1. Woody plant species of the study area
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Figure 4. Frequency of occurrence (%) of woody plants in abandoned olive groves and maquis

Figure 5. Distribution of Olea europaea var. sylvestris [Geography: IoI (Ionian Islands)–NPi (North Pindos) SPi (Souh Pindos) 
Pe (Peloponnisos) StE (Sterea Ellas)–EC (East Central Greece) NC (North Central Greece) NE (North-East Greece) NAe (North 
Aegean islands) WAe (West Aegean islands) Kik (Kiklades) KK (Kriti and Karpathos) EAe (Kriti and Karpathos). Greece: (East 
Aegean islands ‒ present; East Central Greece ‒ present; Ionian Islands ‒ present; Kiklades ‒ present; Kriti and Karpathos ‒ 
present; North Aegean islands ‒ present; North Central Greece ‒ present; North Pindos ‒ absent; North-East Greece ‒ present; 
Peloponnisos ‒ present; South Pindos ‒ present; Sterea Ellas ‒ present; West Aegean islands ‒ present)] (Dimopoulos et al., 2013).
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7,inmaquiswoodyplantspeciesrichnessanddiversitywerepositivelycorrelatedwithsoilorganic
matterandplantlitter,N,P,K,slopeandprecipitation.Also,positivecorrelationsamongwoody
plantspeciesrichnessanddiversity,andsoilorganicmatterandslopeweredetectedinabandoned
olivegroves.

Figure 6. Distribution of Pistacia lentiscus [Geography: IoI (Ionian Islands)–NPi (North Pindos) SPi (Souh Pindos) Pe 
(Peloponnisos) StE (Sterea Ellas)–EC (East Central Greece) NC (North Central Greece) NE (North-East Greece) NAe (North Aegean 
islands) WAe (West Aegean islands) Kik (Kiklades) KK (Kriti and Karpathos) EAe (Kriti and Karpathos). Greece: (East Aegean 
islands ‒ present; East Central Greece ‒ present; Ionian Islands ‒ present; Kiklades ‒ present; Kriti and Karpathos ‒ present; North 
Aegean islands ‒ present; North Central Greece ‒ absent; North Pindos ‒ present; North-East Greece ‒ present; Peloponnisos 
‒ present; South Pindos ‒ present; Sterea Ellas ‒ present; West Aegean islands ‒ present)] (Dimopoulos et al., 2013).

Table 2. Woody plant species diversity indices in abandoned olive groves and maquis

* < 0.05: Statistical differences
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4. DISCUSSIoN

Biodiversityisgloballyusedtoevaluateecosystemhealthbecauseitaffectskeyecologicalprocesses
oftheecosystems(Hooperetal.,2005).Twoofthemostofthemaincausesofbiodiversitylossin
agriculturallandscapesaretheintensificationofagriculturalpracticesandlandabandonment(Donald
etal.,2001;Tscharntkeetal.,2005).Theeffectsoflandabandonmentonbiodiversityarecomplex
anddependson(a)theproportionofabandonedecosystemswithinalandscape(Siramietal.,2008),
(b)priorlanduse(ReyBenayasetal.,2007),and(c)thebiogeographicoriginoftheimpactedspecies
(Suarez-Seoaneetal.,2002).

Woodyplant speciesareakeycomponentofnaturalecosystemsand responsible for their
architecture(Stapanianetal.,1997)andinfluencetheoverallcompositionofthetreecommunities
(Naidu&Kumar,2016).Itisnoteworthythattheyprovidefoodintheformofleaves,flowers,pollen,
nectar,mastandfruit.Woodyplantsalsoprovidecover,whichprotectsfaunafrompredatorsand

Figure 7. PCA

Table 3. PCA summary of the relationship among woody plant species richness and diversity, and environmental factors
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badweatherconditions.Thetypeandpercentageofcoverrequiredvariesamongwildlifespecies.
Morespecifically,accordingtoliteraturebirdspeciespopulation,habitatselectionandforaging
efficiencyareinfluencedbyvegetationstructuraldiversity(Raisetal.,2010;Joshietal.,2012;
Gandiwaetal.,2013).

Itisvitalthatfloristiccompositionstudiesareessentialinviewoftheirvalueinunderstanding
theextentofplantdiversityinabandonedandnaturalecosystems.Thestudyoffloristiccomposition
andstructureofabandonedandnaturalecosystemreservesisalsousefulinidentifyingimportant
elements of floristic diversity, protecting threatened species, and monitoring the status of these
ecosystems(Akinyemi&Oke,2014).

Olea europaea var. sylvestris and Pistacia lentiscus are abundant and widespread in the
thermomediterraneanpartoftheMediterraneanbasin(Wilson,1993;Solomou&Sfougaris,2015).
According to Dimopoulos et al. (2013), these woody plant species occur naturally in the Xeric
Mediterraneanphryganaandgrasslands,woodlandsandmaquis.Also,Oliveiraetal.(2011)refersthat
woodyplantspeciessuchasOlea europaea var. sylvestrisandPistacia lentiscushavehighsurvival
ratesoverthestudyperiod.Asfarasgrowthisconcerned,thesewoodyplantspeciesalsohadthe
highestgrowthaftereightyearsofstudy.

Escuderoetal.(1999)andDiazetal.(2007)reportthatabioticfactorsplayanimportantrole
in thedynamicdevelopmentofplantspecies.Abiotic factorsmustbe taken intoaccount for the
predictionandevolutionofdifferentecosystems,e.g.ofthegrasslandecosystems(Volaire,2008).

Inouyeetal.(1987)inMinnesotaUSAandSobrinoetal.(2002)insouth-easternSpainfoundthat
theprocessofchangeandreplacementofthespeciesislinkedtotheproductivityoftheecosystem.
Its evolution vegetation is related to fertility (Teira & Peco, 2003), soil degradation (Bolling &
Walker,2000),thetypeofdisturbancesthatcauseit(Setiawan&Sulistyawati,2008),aswellasthe
availabilityofsoilwater(Ottoetal.,2001,2006).Indryandsemi-dryconditions,theavailabilityof
waterhascharacterizedasoneofthemostimportantfactorsthatcontrolitproductivity,heterogeneity
inthedistributionofplants,aswellasformsoflife(Noy-Meir,1973).Also,exposure,climate(Teira
&Peco,2003)andtime(Mouquetetal.,2003)playanimportantroleinthedynamicevolutionof
vegetation(Karakosta,2012).

GreeceisoneoftherichestcountriesinEuropeintermsoffloristicdiversity.Landscapesare
dynamicandchangecontinuallyundertheinfluenceofseveraldrivingforcesbuttherateofchange
candiffersignificantly(Sluisetal.,2014).

Foster&Tilman(2000)andBonet&Pausas(2004)studiedtheevolutionofvegetationovera
semi-drycontinentalandMediterraneanclimate,foundthatthechangeinthecompositionofvegetation
ismostnoticeableintheearlystagesinrelationtotheadvancedonesandgraduallydecreaseswith
thesuccessiveevolutionofvegetation.

Csecserits&Redei(2001)alsoreachedsimilarconclusions,whostudiedtheevolutionofthe
vegetationofabandonedfieldsinawarmtemperateclimateincentralHungary,pointedoutthat
thegreatestvariations inplant speciesoccurredduring the first tenyearsafterabandonment. In
Egypt,El-Sheikh,(2005)foundthatthemajorchangesinplantspeciescompositionwerealmost
completewithinthe25yearsafterabandonment.Milchunasetal.(1988)reportthatchangesinthe
floracompositionafterabandonmentaregreaterinhumidenvironments.However,Castro&Freitas
(2009)reportthatabandonmentleadstoachangeinthestructureandcompositionofthevegetation,
sincetheherbaceousplantspeciesisreplacedbytheshrubs(Karakosta,2012).

Ourstudyshowsthatwoodyplantspeciesrichnessanddiversitywerehigherinthemaquisthanin
theabandonedolivegroves.TheseresultscanbeexplainedbytheEcologicalSuccessionHypothesis
throughwhichtheabandonedolivegrovestendtograduallydevelopintothenaturalMediterranean
typevegetation(Vokou,1988).

In the secondary Succession of vegetation, the influence of the biotic environment is very
important.Milton(1995)refersthattheplantspeciesrichnessisdeterminedbythevegetationofthe
surroundingarea.Inotherstudies(Foster&Tilman,2000,Meinersetal.,2002)theauthorsstated
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thattheevolutionofvegetationdependsonthelifecycleandtheoperationalcharacteristicsofthe
speciesthatfirstarrive,thegrowthrateandlifedurationoftheplantspecies(Glenn-Lewin&Van
derMaarel,1992),adaptiveinstallationcapacityoftheplantspeciesinthedifferentenvironmental
conditions(Papanastasis,2008),depletionoftheseedbank(Bekkeretal.,1997)andthecompetition
(Hansson&Hagelfors,1998,Karakosta,2012).

Itisremarkablethattheexaminationofwoodyplantspeciesrichnessaswellasitsinteraction
withitsgeographicalvariationandtheenvironmentatanationallevel,leadstotheinterpretationof
plantdiversityprovenanceandpreservation.Italsoexplainsthegeographicalexpansioningeneral
andthemultidimensionalwoodyplantdiversityinparticularataninternationallevel.

AccordingtoCrameretal.(2007),abandonedfieldsareanopportunitytorestoretheoriginal
naturalvegetation.InLatinAmerica(Crameretal.,2007),theabandonmentofland-boundaryyieldsin
mountainousareasduetoincreasedpopulationurbanizationandintensificationofagricultureonfertile
lowlandsisseenasanopportunitytostrengthenecosystemrestorationandbiodiversityprotection
throughtherationaldesignoflandusepolicies.Kosmasetal.(2000)reportthattheabandonmentof
agriculturallandcanleadtotwodiametricallyoppositeeffects:theregenerationofnaturalvegetation
anditscompleterestorationoritsdegradationanddesertificationduetoovergrazing.

Accordingtotheliterature(Songetal.,2010)plantdiversityhasbeenshowntohaveahigh
degreeofspatialvariabilitythatiscontrolledbybothabioticandbioticfactors.Ourresultsindicate
that,accordingtoPCA,soilorganicmatterandnutrientsarethemostdominantfactorsinfluencing
thewoodyplantspeciesrichnessanddiversityofabandonedolivegrovesandnaturalecosystems,
followedby topographyandclimate.These resultsmean that soilorganicmatterandplant litter
providemajornutrientssuchasmagnesium,calcium,potassium,nitrogen,phosphorus,sulfur,and
lime,fromwhichplantsuselargeamountsfortheirgrowthandsurvival(Smith1999–2013).

AccordingtoFraterrigoetal.(2005)andStandishetal.(2006),landusehistorymayhavelong-
termeffectsonthespatialdistributionofsoilnutrients,whichmayhaveadirecteffectonthehabitatof
thewildvegetationorindirectthroughtheircompetitionwithplantspecies(Riege&delMoral,2004).

It ishighlighted thatenvironmental factors influence thepatternsofplantdiversity, in turn;
vegetation affects soil properties at different scales. More specifically, several environmental
parameterssuchasnutrients,soilhumus,rainfallandtemperaturemayhavefavoredthegrowthofthese
speciesinbothabandonedolivegrovesandmaquis(Pengetal.,2012;Solomou&Sfougaris,2015).

Also,topography(e.g.slope)andclimate(e.g.precipitation),arewidelyusedtoexplainthespatial
distributionofplantcommunities(Hamilton,2010;Loweetal.,2012).CoblentzandKeating(2008)
refertotheirstudythattopographicvariabilityprovidesawiderangeofmicroclimaticconditionsand
cansupporthighwoodyplantdiversityandstructure.Pengetal.(2012)and,SolomouandSfougaris
(2015)underlinethatslopehasanimportantroleinsoilorganicmatterandavailabletotalN,Pand
K,whichareimportantfactorsforthewoodyplantdevelopmentanddiversity.

Moreover, precipitation is critical for plant growth and plays a key role in determining the
distributionanddiversityofplants.Thewateravailabilityforplantgrowthisaffectedbytheamount
andtypeofprecipitation,aswellassoilcharacteristics, temperatureandwind(NationalClimate
Assessment,2015).

Finally,Crameretal.(2007)refersintheirstudythatinteractionsofcropintensitywithsoil
characteristicsandinitialnaturalvegetationdeterminethedynamicevolutionofplantcommunities
inabandonedfields.Also,theseinteractionsdeterminethedegreeofeffortrequiredtorestorethe
originalnaturalvegetation,whicheithernearingtheoriginalnaturalstageofvegetation,orremaining
inadegradedstagebecauseitisdifficulttorecover.

5. CoNCLUSIoN

Thisstudydetectedahighplantspeciessimilaritybetweenmaquisandabandonedolivegroves,
indicatingthatabandonedolivegrovesfollowtherulesofecologicalsuccession.Also,theinteractions
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ofbioticandabioticfactorscanplayadecisiveroleinthesuccessionofthevegetationofabandoned
fields.Thisstudyisimportantasitwillprovidevaluableinformationforecologicalprocessanddevelop
effectivemanagementpracticesforabandonedolivegrovesandnaturalecosystemsatdifferentstages.
Furthermore,ethnobotanicalstudiesshouldbeconductedtoharnesstheindigenousknowledgeonthe
usesofplantresourcescontainedintheaboveecosystems.Also,theuseofGeographicInformation
System(GIS)foradecisionsupportsystemtoassessenvironmentalsustainabilitycouldgivevital
informationconcerningwoodyplantspeciesdiversityinthefuture.Thedataproducedisthefirst
inthisimportantecologicalarea,thusprovidingbaselineinformationforfurtherresearchwiththe
helpoftheinformationsystems.
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APPENDIX

List of Woody Plant Species in the Study Area (Dimopoulos et al., 2013)
Arbutus andrachneL.

Status:Native
Chorology:EastMediterranean
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Arbutus unedoL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Asparagus officinalisL.
Status:Native
Chorology:European-SWAsian
Life-form:Chamaephyte
Habitat:TemperateandsubmediterraneanGrasslands,AgriculturalandRuderalhabitats

Calicotome villosa(Poir.)Link
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands.

Cercis siliquastrumL.
Status:Native
Chorology:Mediterranean-SWAsian
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Cistus creticusL.
Status:Native
Chorology:Mediterranean
Life-form:Chamaephyte
Habitat:XericMediterraneanPhryganaandgrasslands

Erica manipulifloraSalisb.
Status:Native
Chorology:Mediterranean
Life-form:Chamaephyte
Habitat:XericMediterraneanPhryganaandgrasslands

Ficus caricaL.
Status:Native
Chorology:Mediterranean-SWAsian
Life-form:Phanerophyte
Habitat:Cliffs,rocks,walls,ravines,boulders,Woodlandsandscrub

Fumana thymifolia(L.)Webb
Status:Native
Chorology:Mediterranean
Life-form:Chamaephyte
Habitat:XericMediterraneanPhryganaandgrasslands
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Juniperus oxycedrusL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Juniperus turbinataGuss.
Status:Native
Chorology:Mediterranean-Atlantic
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands,Woodlandsandscrub

Myrtus communisL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands,Woodlandsandscrub

Olea europaeaL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands,Woodlandsandscrub

Olea europaeaL.subsp.europaea
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands,Woodlandsandscrub

Paliurus spina-christiMill.
Status:Native
Chorology:European-SWAsian
Life-form:Phanerophyte
Habitat:TemperateandsubmediterraneanGrasslands,Woodlandsandscrub

Pistacia lentiscusL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands,Woodlandsandscrub

Pistacia terebinthusL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Pyrus spinosaForssk.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands,Woodlandsandscrub

Quercus cocciferaL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:Woodlandsandscrub
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Quercus pubescensWilld.
Status:Native
Chorology:Mediterranean-European
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

RhamnusL.
Status:Native
Chorology:EastMediterranean
Life-form:Phanerophyte
Habitat:Cliffs,rocks,walls,ravines,boulders,Woodlandsandscrub

Rubus hirtusWaldst.&Kit.
Status:Native
Chorology:European-SWAsian
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Salvia officinalisL.
Status:Native
Chorology:Mediterranean
Life-form:Chamaephyte,Phanerophyte
Habitat:XericMediterraneanPhryganaandgrasslands

Satureja thymbraL.
Status:Native
Chorology:Mediterranean
Life-form:Chamaephyte
Habitat:XericMediterraneanPhryganaandgrasslands

SmilaxasperaL.
Status:Native
Chorology:Mediterranean
Life-form:Geophyte(Cryptophyte),Phanerophyte
Habitat:Woodlandsandscrub

Thymbra capitataL.Cav.
Status:Native
Chorology:Mediterranean
Life-form:Chamaephyte
Habitat:XericMediterraneanPhryganaandgrasslands

Spartium junceumL.
Status:Native
Chorology:Mediterranean
Life-form:Phanerophyte
Habitat:AgriculturalandRuderalhabitats,Woodlandsandscrub

Ulmus glabraHuds.
Status:Native
Chorology:European-SWAsian
Life-form:Phanerophyte
Habitat:Woodlandsandscrub

Vitex agnus-castusL.
Status:Native
Chorology:Mediterranean-SWAsian
Life-form:Phanerophyte
Habitat:Freshwaterhabitats,Woodlandsandscrub
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