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Cork Oak Genome

AGRO-SILVO-PASTORAL SYSTEMS
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A. Usié1,2, GenosuberConsortium1,2,3,4,5,6

1 ICAAMςInstituto de CiênciasAgráriase AmbientaisMediterrânicas,Instituto de Formaçãoe
InvestigaçãoAvançada,UniversidadedeÉvora. PólodaMitra, Ap. 94, 7006-554Évora.
2 Centro de BiotecnologiaAgrícolae Agro-alimentar do Alentejo (CEBAL)/ Instituto Politécnicode
Beja(IPBeja), Beja7801-908, Portugal
3 ITQB- Av. daRepública,EstaçãoAgronómicaNacional,2780-157Oeiras,Portugal
4 IBET- Av. República,Qta. do Marquês,EstaçãoAgronómicaNacional,EdificioIBET/ITQB,2780-157
Oeiras,Portugal
5 INIAV- Av. daRepública,Quintado Marquês,2780-157Oeiras,Portugal
6 Biocant- ParqueTecnológicodeCantanhede,Núcleo04, Lote3, 3060-197Cantanhede,Portugal

The Genosuberproject, a consortium formed by several Portuguese institutions, has
determined the genome sequenceof cork oak, one of the main forestry speciesin the
Mediterranean,which plays a relevant biological and economic role in Portugal [1]. The
outstanding advancesobserved in high-throughput sequencingallow the generation of
substantialvolumesof sequencedata. However,without a sequencedreference genome
thesepowerful datasetscannotbe fully explored. With the availabilityof a fully sequenced
andannotatedgenome,corkoakgenomicsresearchcannow entera newera.
In addition to the cork oak genomeassembly,severalomicsdatasetsfocusingon different
typesof sequencinghavebeenproducedin Genosuber, with the purposeof advancingcork
oak genomicsresearchapplied to relevant biologicalsystemsand phenotypic traits. Large
scaleSNPdetection projects are underway,basedon whole-genomeresequencingof cork
oak trees,with contrastingphenotypesfor cork quality, and hundredsof thousandsof SNPs
were identified. TheseSNPsare being used to perform genome-wide associationstudies.
Moreover, structural variation and copy number variation have also been identified with
these WGRSdatasets. Furthermore,the selectivesweepsthat were identified provide the
first insightregardingcorkoakevolutionaryandselectionprocesses.
A multi-omicsapproachis beingappliedto comprehensivelycharacterizetissuesinvolvedin
cork formation. Within Genosuber, a comprehensivetranscriptomic characterizationof
tissuesinvolved in cork formation was produced identifying differentially expressedgenes
and targeting the non-coding transcriptomeincluding the analysisof micro and long non-
codingRNAs. Theepigenomiclandscapeof thesetissueswasalsodetermined,which added
additional layersof omicsinformation, with great potential to unravelthe regulationof this
complextrait.
Overall,cork oak has becomea specieswhere all types of omicsstudieswill be possible,
which will greatly enhanceour ability to addressthe main questionsregardingcork oak
productionandbiology

Keywords: Corkoak; genomesequencing; multi-omics.
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1ICAAM ςInstituto de Ciências Agrárias e Ambientais Mediterrânicas, Instituto de Formação e 
Investigação Avançada, Universidade de Évora. Pólo da Mitra, Ap. 94, 7006-554 Évora. 
2 Departamento de Fitotecnia, ICAAM, Escola de Ciência e Tecnologia, Universidade de Évora, Pólo da 
Mitra, Ap. 94, 7006-554 Évora 
3 Departamento de Biologia, ICAAM, Escola de Ciência e Tecnologia, Universidade de Évora, Pólo da 
Mitra, Ap. 94, 7006-554 Évora 
4 Departamento de Economia, Escola de Ciências Sociais, Universidade de Évora, Colégio do Espírito 
Santo, Largo dos Colegiais, 2, 7000-803 Évora 

Mediterranean trees are of high conservationand socioeconomicvalue in their region.
However,highmortality eventshavebeenoccurringfor decades,associatedwith lackof tree
regeneration. The main objectives of our team is to produce knowledge for the
comprehensionof such processesand to create tools to mitigate them. The Pro-FlorMed
team is expertisein severalfields, from forestry, biophysics,geography,biology,agriculture,
fertigation, to economics. This interdisciplinarityconjoinsto produce a full comprehensive
perceptionof the Mediterraneanforest systems. Our long-term researchon forestry is based
on information periodicallyacquiredin severalpermanentplots, usingan integrated multi-
level monitoring procedure. The information is gathered at the tree level ςrelated to
structure and function ςat the stand level- soil, water, topography, biodiversity and
interactionsamongcomponents,cultural practicesand meteorology. In order to obtain this
information, we applytraditional methodologiesaswell asnew and innovativetechnologies
in partnershipwith other institutes. Thisapproachallowedto modelsomeprocessessuchas
spatialtree growth andcorkproduction,root development,tree vitality andmortality events.
We perform research about tree mortality related to biotic and abiotic factors and to
managementpractices; researchon best techniquesfor stand regeneration,including the
improvementof fertigation techniquesandits effect on tree physiologyandstructure(growth
andcorkdevelopment); modelsof spatialtree growth andcorkproduction. Thisknowledgeis
processed and modeled to give tools for forest decisions makers to adequate their
managementfor the sustainabilityof the systemin all its aspects- tree regeneration,vitality
and resilience,environmentalconditions and economics. Therefore,the team established
strongconnectionswith forest producersandforest industry,in the form of researchprojects
andprovisionof services,whichenablethe long-term researchandknowledgetransfer.

Pro-FlorMed: Research Group for Sustainable Management Of Mediterranean 
Forest Ecosystems
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Land Classification Processes: Typologies of Montadosand Related Management 
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T. Pinto-Correia1, N. Guiomar1, S. Godinho1, C. Godinho1, R. Lourenço1, I. FerrazdeOliveira1

1ICAAMςInstituto de CiênciasAgráriase Ambientais Mediterrânicas,Instituto de Formaçãoe
InvestigaçãoAvançada,UniversidadedeÉvora. PólodaMitra, Ap. 94, 7006-554Évora.

Thespatial fuzzinessof Montado, with unclearboundariesbetween patcheswith different
vegetationpatterns,aswell as its temporal dynamicswith changesin the compositionand
density of the different strata, are characteristicsthat hinder the classificationand spatial
delimitation of these agro-silvo-pastoral land use systems. However,there is enough and
detaileddatanowadaysto support the classificationof Montado in different typologies. This
processis critical to the definition of well-framed and place-basedstrategies,only possible
from a thoroughunderstandingof the diversityof theselandusesystems.
Theclassificationsystemto be adoptedmustbe flexibleenoughto allow the achievementof
severalobjectivesandshouldbebasedon two setsof classifiers:
Horizontalandverticalstructureof vegetation: what isobservedasa patternof landcover;
Geo-ecologicalclassifiers: the biophysicalcharacteristicsthat determinethe carryingcapacity
andpotential landcoverof eachlandunit.
Althoughit is recognizedthat within the sameplot or paddockthere maycoexistsignificantly
different Montado patches,or evenopen patcheswithout trees, the land classificationunit
will be the paddock, on which decisionsare made by the landowners or by the land
managers. In this classificationwe will not considerthe cultural useof the Montado, i.e. the
land usesystem. It is well known that this componentis one of the factorsdeterminingthe
spatial pattern of Montados, but it is the successionof land use systemsin the past that
influencesits present state. Moreover, obtaining such information requires to carried out
with the landownersor managers,which is not compatiblewith a classificationsystemto be
applied to the full extent of the Montado land cover. The land use systemin Montado, is
evidentlyrelevant,but asa qualifier to be usedin specificcases,andnot in this construction
of a large-scaleclassificationsystem.

Keywords: landclassificationsystems; silvo-pastoralland use; montados; landcover,multifunctional
patches
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1ICAAM ςInstituto de Ciências Agrárias e Ambientais Mediterrânicas, Instituto de Formação e 
Investigação Avançada, Universidade de Évora. Pólo da Mitra, Ap. 94, 7006-554 Évora. 

The world distribution of cork oak Quercussuberand holm oak Q. rotundifolia is basically 
restricted to the western Mediterranean basin. These two evergreen oaks are the base of the 
Portuguese montadooccupying more than 1,000,000 ha (~34% of the national forest). This 
highlights the economic, social and environmental relevance of the system in Portugal. The 
montadois recognized as a biodiversity hotspot, holding a high number of species from 
different taxa, with the singularity of depending on human management. The 
multifunctionalityof the montadois mainly associated to forest, pastoral, hunting and/or 
touristic activities, resulting of a heterogeneous landscape dominated by a forest matrix of 
oaks with open areas, small forest patches (mainly pinewood) and Mediterranean 
shrublands.
Montadois an important habitat for birds, holding a high diversity and abundance of species. 
More than one third of the species that occur regularly in Continental Portugal can be seen 
in montadoareas. Since the distribution and conservation of these species are strictly link 
with the management options, birds can be used as indicators of management and 
conservation of the montado.
In this talk we will present an overview of our work on the role and potential of birds as 
indicators of biodiversity and management, specifically: (1) definition of functional guilds as 
indicators of montadotypologies and to define High Nature Value areas, (2) systematic 
monitorizationfor support to forest certification processes, (3) calculation of bird population 
trends to access the conservation status of the montado, and (4) the potential role as pest 
controllers.   

Keywords:montado; silvo-pastoral; trends; cork 

Birds as Indicators: from Management to Biodiversity
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Conserving Biodiversity in a Changing World
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D. Alagador1 & M.B. Araújo1

1 CIBIO-inBio: Centro de Investigação para a Biodiversidade e Recursos Genéticos, Universidade de 
Évora. Casa do Cordovil, 2º andar, 7000-890 Évora 

The GrandEnvironmentalCrisisis creatingfundamentalchallengesfor the persistenceof biodiversity,
ecosystemsand societalwelfare. Conservationefforts aimedat the protection of natural spacesand
processeshavehad mixedsuccess,and there is an increasingawarenessthat long-term protection of
biodiversity requires inclusionof flexible measuresand anticipative future predictionson plausible
responsesof speciesandecosystemsto scenariosof change. Novelwaysto protect landin order to set
asidebiodiversityfrom local,regionalandglobalimpingingthreatsarecriticalfor conservationsuccess.
Theoptimal locationof protectedareasand timingsof action(or inaction)in thoseareasare untrivial
problems that plannersand scientifically-sensitivepolicy makersneed to resolve. Upper levels of
complexityare still incited when socioeconomicinterests are integrated in such models,such that
biodiversitybenefitsfrom opportunity windowsof inter-sectorialcollaborationswhile bottlenecksand
inter-sectorial conflicts are avoided (typically linked to areas equality well-ranked for both
conservationandsocioeconomicdevelopment). Ourwork, usesspatialanalysis,optimizationtools and
network theory to respond to these kinds of challenges. Here, we present a coherent analytical
frameworkthat empowersthe identificationof optimal spatialtrajectoriesof specieswhen following
their shifting climatically-suitableareasand the likely ǎǇŜŎƛŜǎΩpersistenceperspectiveswithin those
areas. Becausesuchadaptivetrajectoriesarecharacterizedby time changingspeciesoccupationareas,
they provideplannersguiding-lightsto anticipatewhen,currentlyecologicallyunvaluedareas,will gain
relevancyand contrastingly,which areashighly-suitable in present-time will lose value, thus being
sourcesof financialrevenuefor the conservationside. More than definingoptimal spatialtrajectories
of species,the framework allows planners to find optimal landscapesto link already established
protected areas. Again,this is a resourcesavingoption as past conservationefforts are relived and
made functional at long-term. Additionally, the framework allows central connectivitypoints to be
highlighted. Theseareareaswhereboth, multiple trajectoriesof a single(or several)speciesconverge
being therefore central to the maintenanceof the whole adaptivesystemas climate changes. With
minor rearrangementsthe framework here introduced permits assistancefor two other relevant
conservationproblems: i) identificationof optimal areasfor successfulassistedcolonizationof species
unable to spatially adapt to current changingrates, and; ii) identification of areas that disturbing
activities need to considerin order to compensatethe conservationside of society from damaged
habitats andǎǇŜŎƛŜǎΩpopulationsstates. With sucha wide scopeof applicationhere we present a
studyin whichthe frameworkguidesthe identificationof setsof adaptivetrajectoriesof 30 threatened
mammal species to plausible scenarios of climate change in Europe until 2080. Under the
contemporary stressesderived from the negative synergiesof prevalent wide-ranging societal
interestsand the largespatialneedsof ecologicalprocessesto accomplishnew equilibria statesin a
changingworld, we trust that our work bringsa glimpseof optimism,as it is alignedto reconcilethe
legitimate societaldevelopmentwith the well-functioning of speciesand ecosystems- a prominent
issuetowardsa healthy,sustainablesociety.

Keywords: Biogeography; Climate change; Dynamic systems; Network analysis; Optimization; Prioritization 

This study was funded by FEDER funds through the Fundaçãopara a Ciênciae a Tecnologia(FCT) and 
ProgramaOperacionalFactoresde CompetitividadeςCOMPETE ςthrough the project RECONCILE 
PTDC/AAG-GLO/3979/2014 (ref. 9471-RIDTI). 
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Effects of (and mitigiationsproposals for) Management Intensification on 
Biocontrol Services Provided by Birds and Bats in Olive Groves

AGRO-SILVO-PASTORAL SYSTEMS
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José M. Herrera1

1Research Centerin BiodiversityandGeneticResources(CIBIO ςInBIO), Universityof Évora. Casa 
Cordovil 2 Andar, R. Dom Augusto Eduardo NunesN7, 7000 - 651 Évora(Portugal)

Land conversionfor agriculturalpurposesisa major driver of biodiversitylossworldwide. 
Paradoxically, this compromisesthe provisionof keyecosystemservicessuppliedbywild
specieswith direct implicationsin cropproduction. Biocontrolservices, isoneof such
services, whichcan bedefinedas the impactof natural enemieson the populationdensity
of croppests.
Biocontrolservicesare indeedincreasinglyrecognibedto provideundeniableincentives for 
biodiversityconservationwithin productionlandscapes. To a largeextent, this isbecausea 
burgeoningresearch literature demonstratesthat some species(particularlyvertebrates
suchas birdsandbats) performa pivotalrole as biocontrolagentsagainsta wide varietyof
croppests. 
In the presentwork, I show how the intensificationof farmingpracticesstrongly
compromisesthe provisionof biocontrolservicessuppliedbybirdsandbats, using
Mediterraneanolivefarmsas studycase. Whileempiricalconclusionsare obtainedfrom
the regionof Alentejo, I makethe exerciseof extrapolatingthem to   the wholeof Portugal.

Keywords: biocontrolservices, conservationmanagement, olivegrovespests, vertebrates

This work was funded by the Portuguese National Funding Agency for Science, Research and 
Technology (FCT) through the project PTDC/AAG-REC/6480/2014 thecontractIF/00001/2015.
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1 ICAAM ςInstituto de Ciências Agrárias e Ambientais Mediterrânicas, Instituto de Formação e 
Investigação Avançada, Universidade de Évora. Pólo da Mitra, 7006-554 Évora.
2 UBC ςUnidade de Biologia da Conservação, Departamento de Biologia,  Universidade de Évora. Pólo
da Mitra 7006-554 Évora

Roads are man-made structures widespread through the world and vital to modern 
human societies, connecting people and goods. However, these linear infrastructures have 
several negative effects on the environment. The discipline of Road Ecology emerged 20 
years ago at a time when the ecological consequences of roads were not taken into account, 
and since then this field has advanced rapidly. Roads affect wildlife by increasing habitat 
fragmentation, modifying animal behaviourand movements, and increasing mortality as a 
consequence of road-killing. The collision with vehicles is the most visible impact of roads, 
with millions of individuals from a wide range of taxonomic groups being killed every year. 
These collisions can be particularly detrimental, because the effect of these mortality 
numbers on the long term persistence of most affected species is still uncertain. Therefore, 
mitigation of negative impacts should be based on a thorough understanding of the species 
most vulnerable to road mortality, which is generally very limited. 

We will present some of our results from the last 13 years of Road Ecology studies. Our 
group addresses themes such as the spatial and temporal patterns of collisions, the factors 
influencing it, the identification of most critical areas for collisions, disturbance and barrier 
effects on species activity and abundance, the role of road verges as movement corridors or 
alternative habitats, the impacts of roads on landscape connectivity, the effects of road 
proximity on movement patterns of species, and the improvement of monitoring methods. 
We use diverse vertebrate models to understand these effects, namely amphibians, 
passerine, owls, bats, small mammals, and carnivores. 

Until 2015 there was no specific finantialsupport for the MOVE project (Evaluation of the 
effects of roads on terrestrial vertebrates). However, the data gathered in this period (10 
years) allowed the approval of two funded projects. The POPCONNECT project (PTDC/AAG-
MAA/0372/2014) which combines microsatellite markers, telemetry, roadkill data and 
modelling to assess the effects of roads on population parameters of species and landscape 
functional connectivity. The project LIFE LINES project (LIFE14 NAT/PT/001081) which aims to 
essay, evaluate and disseminate practices directed at the mitigation of negative effects from 
transport infrastructures in wild fauna and simultaneously promote the creation of a Green 
Infrastructure.

Roads, Biodiversity and LansdscapeConnectiviy: From Monitoring to Action
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Landscape Change, Habitat Fragmentation, and its Long-lasting Effects on 
Animal Diversity in Mediterranean Ecosystems

AGRO-SILVO-PASTORAL SYSTEMS
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P.A. Salgueiro1,2,3,5, A. Mira1,4,5, J.E. Rabaça2,4,5, S.M. Santos1,4,5

1UBCςConservationBiologyLab;
2LabOrςLaboratoryof Ornithology;
3CIBIO-UEςResearchCenterin BiodiversityandGeneticResources,Poleof Évora;
4ICAAMςInstituteof MediterraneanAgriculturalandEnvironmentalSciences
5Departmentof Biology,Universityof Évora. Mitra, 7002-554ςÉvora, Portugal

Human-induced landscapechangesare accountedas having long-lasting effects on animal
diversity causedby either habitat loss or fragmentation. Understandinghow changeson
ƭŀƴŘǎŎŀǇŜǎΩspatialarrangementcanalter populationstructureandecologicalprocesses(e.g.,
connectivity)is a priority in order to estimatethe extent of its impacts. However,most of the
researchin this field has set its foundationson discrete conceptualizationsof landscapes,
whichassumethat speciesperceivelandscapesimilarlyaspatchesof suitableandunsuitable
habitat. In this study,we providean insighton how bird speciesperceiveanddistributealong
fragmentedMediterraneanΨmontadosΩ. Firstly,we aim to definethe thresholdsof occurrence
of a bird community inhabiting a tree canopy gradient. We modeled species-specific
responsesto the gradient, which enabled us to identify speciesrichnessand turnover
patterns markingstrong changesin community composition. Secondly,we tested different
conceptualizationsof the ΨmontadoΩlandscapein order to evaluatehow gradientscapture
landscapecomplexity comparingwith site-scale variablesand discrete land use mapping
basedon unrealisticdiscontinuitiesin the landscape.
Thetree canopygradientis responsiblefor major changesin bird communityacknowledging
the loss of vegetation vertical strata and canopyenclosure. Maximum speciesrichnessis
reachedat 10% canopycover while total turnover rate showsa distinct peak around 1%
canopycoverand a smallerone at 20%. TypicalMediterraneanΨmontadosΩpromote higher
regional levelsof bird richness. However,different cover densitiesmay provide uniqueness
and function (connectivity). Regardinglandscapeconceptualization,the suitability of a given
conceptual model depends on species habitat specialization,and the ability of each
conceptualizationto capture spatial heterogeneity. Gradient-based models provide better
information on resourceallocation,while patch-basedmodelsoffer a ǎƛƳǇƭƛŬŜŘperspective
on landscapeattributes. Futureresearchshouldintegratedifferent sourcesof information in
order to avoid bias from inadequate landscapeconceptualizations,which may lead to
ineffectivestrategiesfor conservation.

Keywords: bird community; ΨmontadoΩsilvo-pastoralsystem; tree canopycovergradient; landscape
conceptualization; ecologicalthresholds; spatialheterogeneity

PAS and SMS were funded by grants of the Portuguese Science Foundation (reference
SFRH/BD/87177/2012 and SFRH/BPD/70124/2010, respectively). Fieldwork was supported by
IntegratedProgramof IC&DT(1/SAESCTN/ALENT-07-0224FEDER-001755).
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1 ICAAM(Instituto de CiênciasAgráriase AmbientaisMediterrânicas), EscoladeCiênciase Tecnologia,
DepartamentodeBiologia, Universidadede Évora;

MediterraneanTemporaryPonds(MTP)areseasonalfreshwaterhabitatsclassifiedaspriority
(3170*) by the EuropeanHabitatsDirective. Theseecosystemsare stronglydependenton
rainfall and annuallyexperiencea flood / dissectioncycle. Livingbeingsthat colonizethem
arespecializedin this alternationof ecologicalconditions.
MTPare nowadayssubjectedto strong anthropogenicpressures,suchasdeep soil turning,
drainage,flattening the surfacetopographyor transformationinto permanentreservoirsfor
irrigation. Onthe other waypondconservationstatusdecayis alsodue to the lackof grazing
and even some superficial tilling, resulting to grass encroachment that led to the
disappearanceof rare/less abundant flora species,and to the invasion by opportunistic
heliophytic plants. Therefore,it is urgent to act in order to halt this decline in area and
quality.
When restoring MTP habitat we must bear in mind that this habitat results from a long
human presence in the Mediterranean region, as ƛǘΩǎpersistencehas not only been
compatiblebut favoredbyextensivehumanactivities
Wesimulatedthis traditional land-useregimein 8 MTPin the SouthwestCoastof Portugalin
Spring2018 to recover, among others, Apium repens(Jacq.) Lag., a priority speciesfor
conservationunder HabitatsDirective. Themethodsproved to be efficient asplant species
richnessincreasedresultingfrom bringingto the surfacethe seedsthat were still in the soil
seedbankandthusprovidingthem with enoughlight to germinate.
Therecovery,in termsof topographicprofile of the basin,ischallengingandhasto be carried
out having in mind specificallythe characteristicwater regime recovery. We carried out
physical replacement of pond basin topography, invasive vegetation control and plant
ŎƻƳƳǳƴƛǘƛŜǎΩenhancement. Therestorationresultsarepositive,with a reinforcementof the
spatial differentiation of the floristic communities and the increase of characteristic /
indicatorplant species. Regardingthe control of invasivespecies(e.g. Acaciaspp.) the results
encouragedus, since the removal of the vegetal mass allows the germination of the
characteristicsmallannualspecies.

Keywords: Vernalpools,Plantspecies,Ecologicalrestoration,grazing

Mediterranean Temporary Ponds Restoration Approaches 
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OLIVE GROVES & OLIVE OIL

Invited Speaker 11 - Thematic Conference

RubénMárquezJiménez

AGROMILLORAIBERIASLU. - DELEGADOCOMERCIALPORTUGALςEXTREMADURA

The unirrigated olive grove representsmore than 77% of the total area devoted to the
cultivation of olive trees in the world. Spainand Portugalare a faithful reflection of the
previous statement since, more than 72% of its olive grove area was developedunder
rainfedconditions.

Thecontinuity of rainfed olive grovesin time seemsassuredgiventhe growingdemandfor
oil by the marketandthe limitationsof
current water resourcesthat makeit difficult to replacethesehectareswith other irrigated
ones. Its low profitability, however,meansthat its economicviability is closelylinked to the
oscillation of the prices of olive oil, and that in conditions of low prices are the first
plantationsto beabandonedor remainin a situationof "semi-abandonment".

Thecultivationin hedgein dry land: the true opportunityof the model

The results obtained over these yearswith this model have been more than satisfactory,
since the reduction in costs that comeswith mechanicalharvestingin itself, significantly
improvedthe profitability of the rain-fedoliveplantations.

Keywords: superintensivosecano
References:
1.AGROMILLORA. OLINT.
2.JOSEMARIAROCA

The Cultivation In Hedge in Dry Land: The True Opportunity Of The Model
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Evaluation of Different Pruning Solutions for SuperhighDensity Olive Orchards 

A. B. Dias1, C. Parente2, A. Gonzalez2, A. Pinheiro1 , J. O. Peça1.
1 Departamento de Engenharia Rural, Escola de Ciências e Tecnologia, Instituto de Ciências Agrárias 
e Ambientais Mediterrânicas, Instituto de Investigação e Formação Avançada, Universidade de Évora 
Núcleo da Mitra, Apartado 94, 7002-554 Évora, Portugal
Email: adias@uevora.pt;pinheiro@uevora.pt, jmop@uevora.pt
2Olivais do Sul Sociedade Agropecuária Lda
Herdade da Azambuja, 7220-205 Monte do Trigo, Évora, Portugal
Email: catarina.parente@olivaisdosul.pt

In the super high density olive orchards, manual pruning is the current practice used by olive 
growers. This option requires a large amount of labour. Although disc saw pruning machine 
allow high work rate, it would be necessary to evaluate the influence of the use of the 
pruning machine in olive yield in order to establish a pruning strategy.
In 2015a trial wasestablishedin a commercialorchardof Arbequinacultivar. Theorchard
wasplanted, in the yearof 2006, accordingto 3,75 metersbetweenrows and 1,35 meters
betweentrees in the row. Thetreeswere trained accordingto the central leadersystem. In
this trial, in a randomisedcompleteblockwith three replications,three treatments(T1; T2;
T3) are being comparedleadingto 9 plots with 480 trees per plot. The treatments under
studyare: T1 - manualpruningusingchainsaws; T2 - mechanicalpruning+ manualpruning;
topping the canopyparallel to the ground and hedgingon the two sidesof the canopyin
2015; toppingthe canopyparallelto the groundtwice in 2016(winter pruningandsummer
pruning); manual pruning in the winter of 2017 and topping the canopyparallel to the
groundin the summerof 2017; hedgingthe two sidesof the canopyin the winter of 2018
and topping the canopyparallel to the ground in the summerof 2018; T3 ςmechanical
pruning+ manualpruning; hedgingon the Eastsideof the canopyin 2015with an oblique
cut; manualpruningin Westsideof the canopyin 2016; manualpruningin the Eastsideof
canopyin 2017andhedgingon the Westsideof the canopyin 2018with anobliquecut.
The topping parallel to the ground in the summer could be useful to control suckers in the 
top of the canopy.
Significant differences in olive yield between years were found: Treatment 2 obtained more 
regularity on olive yield among years.
More years of field work are essential to define the better pruning strategy.

Keywords:mechanical pruning; super high density olive orchard; work rate; olive yield; pruning cost.
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Influence of the Olive Harvest Date on the Quantity of Olive Oil Obtained per 
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1 PolythecnicInstitut of Portalegre,Portugal,
Email: fmondragao@ipportalegre.pt;
2 ICAAM(InstitutodeCiênciasAgráriase AmbientaisMediterrânicas),Universityof Évora,Portugal.
3 Physiology. Schoolof AgrarianEngineering. Universityof Extremadura,Badajoz,Spain.

Within the framework of the OLEAVALORproject - Valuationof Portugueseolive varieties
(Operation ALT20-03-0145-FEDER-000014), started in 2016, work has been developed in
olivegrovesin productionto evaluatethe phenological, vegetativeandreproductivebehavior
of the varieties included in the project. It has also been evaluatedthe cultural operations
carriedout by olivegrowersandtheir repercussionon the productivityandeconomicyieldof
the crop. It is arguedthat harvestingshouldoccurwhenstabilizingthe Fatcontent measured
in DryMatter (FDM),becausethis parameterdeterminedin this way is not influencedby the
decreaseof moisture of the fruit as the winter cold increases,due to dehydration. In the
present study the data for the years 2017 and 2018 and the varieties 'Cobrançosa' and
'Galegavulgar' are presented from an olive grove at Monforte. To reduce the use of
laboratorytests (which shouldnot be completelywaivedto obtain the exactvalueof FDM),
we shouldmakeuseof the highcorrelationbetweenFDMandthe Maturation Index(MI). In
the 'Cobrançosa' the FDMvaluestabilizeswhenthe MI presentsvalues ŦǊƻƳ2,1 (2018) to 2,2
(2017) and for 'Galegavulgar'stabilizesfor IM values ŦǊƻƳ3,6 (2018) to 3,9 (2917). In both
varieties this stabilization occurred earlier in 2017 (2 November)and later in 2018 (19
November). Thereappearsto be a strongrelationshipbetweenthe evolutionof FDMandMI
over the yearsand for each variety there is a "characteristic"MI value (or short range of
values)correspondingto the FDMstabilizationtime. Oncethe FDMstabilizes,the olivesmust
be harvested,asin 2017the 'Cobrançosa' lost 180kgof olive oil per hectarein the following
weekand45 kg / ha of olive oil in 'Galegavulgar' in the sameperiod, in both casesby falling
olives. In other words, harvestinglater does not mean more oil per hectare; instead, it
increasesthe probabilityof harvestinglessoliveoil andof poorerquality (byalteringthe fatty
acidprofile anddecreasingpolyphenols). Theseresultswill haveto be confirmedwith studies
on moreolivetree varietiesandcampaigns.

Keywords: harvest; fat in the dry matter; olive; maturationindex.
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Side-Row Continuous Olive Harvester. Evaluation of 2 Consecutive Passages in 
the Same Olive Grove
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1 Departamentode EngenhariaRural,Escolade Ciênciase Tecnologia,Instituto de CiênciasAgráriase
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Since2009, the Universityof Évorahasbeeninvolvedin the developmentof equipmentfor

continuousharvestingof high-density olive groves(285 to 400 trees per hectare). Three

research programs (ADI/CREN,n.º 3457 ςάContinuous Olive Harvesting Machine ς

2009/2012; PRODER55344 "Evaluation of the Performanceof the ContinuousOlive

HarvestingMachineές2014/2017and GOPDR2020-101-031893"Mechanicalpruningand

Continuous Olive Harvesting of olive groves of Portuguese varietiesές2019/20121

establishedthe concept,buildandtest the prototypeof the COHM.

The work presentsa brief descriptionof the COHMin its current Mk III developmentand

reports the test in which the COHMwas harvestinga line of trees in two consecutive

passages. The experimentaldesignwas basedon a randomisedcomplete block with two

treatmentsandthree replications,leadingto 6 plotswith 15 treesper plot.

Results of work rate, olive detachment efficiency and olive collection efficiency are

presented.

Thetest simulatesthe workingcapacityfor 1 hectareof olivegroveandestimatesthe costof

harvesting,which is comparedwith the equivalent value of another common harvesting

solution.

Keywords: High-densityolivegroves; farm machinery; work rate; operationcosts.
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LuisGomes1, Tânia Nobre1, Fernando Rei1, Maria do Rosário Félix1
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2INIAV - Instituto Nacional de Investigação Agrária e Veterinária, I. P. Estrada de Gil Vaz, Apartado 6, 
7351-901 Elvas, Portugal

The olive tree (Olea europaeaL.) is affected by severaldiseases,including anthracnose,a
diseaseof major concernin most olive-producingcountries,that is able to destroyan entire
production. Olive anthracnoseis causedby diverse speciesof Colletotrichum; in Portugal,
most of them belong to Colletotrichumacutatum complexes. Our studies have addressed
many aspectsof olive and Colletotrichumspp. interactionssuch as: 1) Colletotrichumspp.
colonizationand primary infection in olive trees of three important olive cultivars,ΨGalega
ǾǳƭƎŀǊΩΣΨCobrançosaΩΣand ΨAzeiteiraΩ; 2) spatial and temporal distribution of endophytic
communitiesin olive cultivarswith different degreesof susceptibilityto anthracnose; 3) level
of infection andvariabilityof Colletotrichumspp. isolatedfrom fruits of the major Portuguese
olive cultivarΨGalegaǾǳƭƎŀǊΩgrown under different modesof management. We detected C.
godetiaefor the first time in Alentejoregionandour resultsconfirmedthat C. nymphaeaeis
the keypathogenin oliveanthracnosein this region. We alsoverified that the cultivar 'Galega
ǾǳƭƎŀǊΩpresents a significant higher number of infected trees and higher percentagesof
infectedorganswhen comparedto ΨAzeiteiraΩandΨCobrançosaΩ. Our resultsshowedthat one
particular isolate of C. nymphaeaewas present in different organs of the same tree,
suggestingthat the fungusmaytravel from the stemsto other partsof the plant in a systemic
movement. In addition, spatial-temporal analysisof endophyticcommunitiesrevealedthat
cultivarΨGalegaǾǳƭƎŀǊΩandseasonautumnpresentsignificanthighervaluesin termsof fungal
richnessand diversity. Lastly,our advancessuggestthat the application of fungicidesmay
have increasedthe selectionpressureof Colletotrichumspp., since we observedthat the
fungicidetreatment decreasesthe numberof treespositiveto Colletotrichumspp., but those
that remain positive show a higher number of fruits infected. Overall,our resultsshow the
different impactanthracnosehasin different olive cultivarsandthe importanceof developing
alternativestrategiesfor the effectiveandtimely managementof the disease. It urgesto stop
the useof unnecessaryfungicideapplicationsthat no longershoweffect on manyemerging
resistantandhighlyvirulentColletotrichumspp. isolates.

Keywords: Anthracnose; Control; OleaeuropaeaL.; Endophyticfungi; Fungicidesresistance

This work was supported by the project άLbLaLDh{/I!±9έ(ALT20-03-0145-FEDER-000029), co-
financed by the EuropeanUnion through the EuropeanRegionalDevelopmentFund, under the
ALENTEJO2020. P. Materatskireceiveda post-doctoral fellowshipin the cited project aboveand was
alsofunded by the projectάD!C!twh¢9/¢έ(ALT20-03-0145-FEDER-028263), and M. D. Camposwas
fundedby the projectά¢ha±Lwtwh¢9/¢έ(ALT20-03-0145-FEDER-028266), both projectsfinancedby
the RegionalOperationalProgramof AlentejoandAlgarvesupportedby the FEDERandFCT/MCTESς
OE. Thiswork isalsofundedby NationalFundsthroughFCTunderthe ProjectUID/AGR/00115/2019.
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Insect Vectors of Xylellafastidiosain the AlentejoRegion: a Threat to Olive 
Orchards?
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1 Centro de Estudos do Ambiente e do Mar/Departamento de Biologia Animal, Faculdade de Ciências 
da Universidade de Lisboa, Campo Grande 1749-016 Lisboa, Portugal,
2ICAAM - Instituto de Ciências Agrárias e Ambientais Mediterrânicas, Instituto de Investigação e 
Formação Avançada, Universidadede Évora, Polo da Mitra, Ap. 94, 7006-554 Évora, frei@uevora.pt.

The bacterium Xylellafastidiosa(Xf) Wells et al. is responsiblefor the olive quick decline
syndrome,identified in southernItaly, forcingseveralthousandsof infectedolive trees to be
removed as a prophylacticmeasureto contain the disease. The main transmissionof Xf
betweenplants,at shortdistance,ismainlycarriedout byphytophagousinsectsbelongingto
Hemipteraorder, which feed on the xylemand acquireXf previouslyfrom an infectedplant.
Accordingto this andto preventthe occurrenceandspreadof the disease,it is important to
understandthe presenceof the potential Xf vector insectsin our country, especiallyin the
main olive growingregion, located in Alentejo. In the autumn of 2016and in the springof
2017, potential Xf vectorswere prospectedand identified in olive canopiesand in proximal
spontaneousvegetation, in 116 sites, randomly distributed on a grid of 18 squareswith
30x30 km. The possiblepresenceof the bacterium inside the insectswas also tested. In
parallel,the presenceof functionalarthropodofauna, wassimilarlyevaluatedin the habitat
of the captured potential Xf vectors. The obtained results revealed the presenceof five
potential Xf vector species: Cercopis intermedia, Lepyronia coleoptrata, Neophilaenus
campestris, PhilaenusspumariusandP. tesselatus, the mostcapturedspecies. In the autumn,
25 individualswere captured,mostly in the spontaneousvegetation,and 67 individualsin
spring,30 in olive treesand 37 in spontaneousplants. Thepresenceof Xf wasnot detected
in any of the collected individualsduring both samplingperiods. Olive grove spontaneous
vegetationcoverwasconfirmedasan important host for the potential Xf vectors,especially
in autumn, when they perform their oviposition in this herbaceouscover. Although the
occurrenceof severe summer climatic conditions, prior to insect sampling, comprising
several periods with maximum records of high temperatures associated to reduced
precipitation,the presenceof potential Xf vectorsduring the fall of 2016, suggeststhe high
resilienceof these insects to such conditions. Accordingto this, even in the predictable
climatechangescenariofor the Alentejoregion,due to the globalwarmingeffect, the threat
to the Alentejoolive groves,associatedto thesepotential Xf vectors,remains. Nevertheless,
the abundanceof beneficial arthropods during the autumn of 2016 (3000 specimens
belongingto 7 groupsof predatorsand parasitoids) in the spontaneousvegetation(60% of
the captures),and the observationof a parasitizedN. campestrisspecimen,indicatesthe
existence of established natural suppressionrelationships, even under severe climatic
conditions,whichcanbe future exploitedin a contextof biologicalcontrol of the Xfvectors.

Keywords: Auchenorrhyncha, Aphrophoridae, pest management, phytopathogenic bacterium,
functionaldiversity,globalwarming.
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Chemical Characterization of Olive Oil ςSeven Portuguese Olive Tree Cultivars 
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1CEBALςCentrode BiotecnologiaAgrícolae Agro-Alimentardo Alentejo/IPBejaςInstituto Politécnico
de Beja,Ap. 6158, 7801-908Beja.
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Extravirginoliveoil (EVOO)representsthe primarysourceof fat intakein the Mediterranean
diet, is well known for its health benefits. Phenoliccompounds(PC)are amongthe health-
promoterspresentin EVOO,highlightedby the EuropeanFoodSafetyAuthority in 2012, with
a health claim for virgin olive oils PCs. The increasingdemandsfor high-quality EVOOwas
driven researchto further exploredistinct chemicalprofiles associatingto agronomictraits
and it to beneficialhealth. Theobjectiveof this study was the chemicalcharacterizationof
seven Portugueseolive tree cultivars: ΨGalega±ǳƭƎŀǊΩΣΩCobrançosaΩΣΩVerdeal AlentejanaΩΣ
ΩCordovil de SerpaΩΣΩAzeiteiraΩΣ'BlanquetaΩand ΩCarrasquenhade ElvasΩΣwith a particular
focus on their phenolicprofiles. EachmonovarietalEVOOwas obtained by ABENCORand
physical and chemically analyzed; phenolic profiles were obtain in EVOO extracts
characterizedbyHPLC-UVwith KinetexBiphenylcolumn[1].
Thephenolicprofile of theseEVOOwere comparedfor consecutiveyears,showingunique
cultivarsprofiles. Hidroxytyrosoland Tyrosolpresentshigheramountsin ΩCordovilde SerpaΩ
andΩVerdealAlentejanaΩ. Shelftime wasalsoassessedin order to monitor the behaviorof
these EVOOprofiles over time under controlled conditions. Other physicaland chemical
parameterswere alsoevaluated. Resultsstronglysuggestthat the variabilityof the phenolic
profile contributes for the oxidative stabilization, and consequently, organoleptic
stabilization.

Keywords: Extravirginoliveoil, chemicalandphysicalEVOOproperties,phenoliccompounds

1. Ferro MD, Santos SAO,Silvestre AJD, Duarte MF. Chromatographicseparation of phenolic
compoundsfrom extra virgin olive oil: developmentand validation of a new method basedon a
biphenylHPLCcolumn. InternationalJournalof MolecularSciences. 2019;20(1):201-14.

Thisproject wasfundedby EuropeanRegionalDevelopmentFund(FEDER)under the Alentejo2020
to OleaValor(ALT20-03-0145-FEDER-000014)τValorizaçãodasVariedadesde OliveiraPortuguesas.
AuthorsalsoacknowledgeFCTfor PhDgrantto MiguelFerro(SFRH/BD/140083/2018).

OLIVE GROVES & OLIVE OIL

PÁG. 23



Authenticity of Portuguese Olive Oils assured by the use of Molecular Markers 

Invited Speaker 18

Hélia Cardoso1&*, Andreia Dias1&, Ana Catarina Marques1, Isabel Velada1, Teresa Carvalho2, 
Tânia Nobre1, Maria João Cabrita3

1ICAAM- Instituto de Ciências Agrárias e Ambientais Mediterrânicas, Universidade de Évora, Pólo da 
Mitra, Ap. 94, 7006-554 Évora, Portugal. 
2INIAV ςInstituto Nacional de Investigação Agrária e Veterinária, I.P., UEIS Biotecnologia e Recursos 
Genéticos, Elvas, Portugal.
3Departamento de Fitotecnia, Escola de Ciências e Tecnologia, ICAAM, Universidade de Évora, Pólo 
da Mitra, Ap. 94, 7006-554 Évora, Portugal.
&These authors contributed equally for this work. *hcardoso@uevora.pt

Olive(OleaeuropaeaL. subsp. europaeavar. europaea) is one of the oldest tree cropsin the
Mediterraneanbasin which has recently be gaining attention due to the nutritional and
healthpropertiesof its fruit andderivedoil. Thedemandfor highqualityoliveoilshavebeen
directly implicated on the increaseof typical marks, awarded to high-quality olive oils
produced from local varieties grown in well-ŘŜŬƴŜŘgeographicalregions. To protect the
typicity of thoseregionalproducts-and consequentlyprotect both ŎƻƴǎǳƳŜǊǎΩexpectations
andǇǊƻŘǳŎŜǊǎΩǇǊƻŬǘǎ- severalProtectedDenominationof Origin (PDO)regionshavebeen
establishedby legislationin different olive oil producercountries. Portugalhasregisteredsix
PDOregions regarding virgin olive oils, produced from eleven Portuguesevarieties and
including blend and monovarietal products. Their authenticity should to be guarded,
particularlywith the increasein the useof foreignervarietiesin recentlyestablishedorchards
under intensivemanagementregimes. In this sense,it is mandatoryto find methodologies
that enablethe detection of adulteration and/or fraud, namely the improper use of fruits
from those varieties in PDO olive oils production. We have establisheda DNA-based
moleculartool to be appliedin olive oils traceability. Theestablishedtool is basedon Single
SequenceRepeats(SSRs)markers to assessgenetic variation across five representative
Portugueseolive varietiesόΨCordovilde SerpaΩΣΨCobrançosaΩΣΨGalegaǾǳƭƎŀǊΩΣΨCarrasquenhaΩ
andΨVerdealAlentejanaΩύand two non-PortuguesevarietiesόΨArbequinaΩandΨPicualΩasthe
varietiesmostusedin neworchards). Selectionof the mostpolymorphicSSRswasconducted
by High-ResolutionMelting technique. Fromthe 31 SSRsscreenedby HRM,sixwereselected
for varietiesidentification through fragment length analysis. Aspart of olive oil authenticity
checking,the applicabilityof the previousselectedSSRson oliveoilswasdemonstrated. This
tool hasthe potential of being further developedinto a fraud screeningsystemto support
Portugueseoliveoil certification.

Keywords: single sequence repeats (SSRs), olive genotyping, allele size diversity, olive oil traceability, 
High-Resolution Melting, fragment length analysis

This work was financially supported by FCT (Foundation for Science and Technology) under the 
Project Por3O ςPortuguese Olive Oil Omics for traceability and authenticity 
(PTDC/AGRPRO/2003/2014) and by national funds through UID/AGR/00115/2019. 
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Olivegrovesand the olive oil sector in Alentejo (Portugal)are currently undergoinga rapid
and arguablyunsustainableprocessesof intensification, financialisationand globalisation
whichespeciallyaffect the mostproductiveagriculturallandwith accessto irrigationpermits
and infrastructure. In parallel, least productiveland is either maintainedfor traditional and
extensiveolive-basedfarming systemsthat are generally less advantageousfinanciallyor
even at times abandoned. Thisresults in a complexmosaicof rural land-use systemswith
high degreesof social-ecologicaland territorial heterogeneityacrossscales. Sucha complex
mosaiccan potentially provide with a number of ecosystemand landscapeservicesthat
need to be enhanced,and also with disservicesthat need to be avoided. This demands
devisingmore innovativegovernancestructuresand instruments. Problemsdetected in the
current governanceframeworkincludethe fragmentationand lackof coherenceamongthe
key land-use policy instrumentsaffecting olive governance,the absenceof an overarching
strategic and operational framework for spatial coordination and planning of olive grove
expansionacrossspatial-temporal scalesand institutional levels, and the many conflicts
arisingbetween those actors at the extreme endsof the policy and market-power scales.
Thisis then complicatedevenmoreby the prevalenceof a productivistdiscoursethat largely
permeatesmedia,policyand the generalpublicand that largelyignoresthe importancefor
sustainability of maintaining a balance between extensive and intensive systems of
production. Generally speaking,intensive olive oil producers are more open to adopt
technologicalinnovation,whilst they are not as eageras traditional olive grove farmers to
embraceinteractive or governanceinnovation. In this poster, we will present the overall
picture of governanceinstitutions and tools driving rural land-usechangein olive sector in
Alentejo. Thenwe will alsoidentify the main gapspreventingthis governanceframeworkto
help the olive sector contribute to achieveUŃs sustainabledevelopment goals 2 (zero
hunger),13 (climateaction)and15 (life on land). We will then closeup by proposinga set of
governanceoptions for the future that can help tackle the gapsidentified and that will be
defined on the basis of 4 different scenarios: International Competition, Market
Segmentation,EuorpeizationandEcologization.

Keywords: Sustainability; FarmingSystems; OliveGroves; OliveOil; Alentejo; Governance

Thiswork waspartly fundedunder the EUgrant nr. 635577, H2020-SFS-2014-2 (SUFISA: Sustainable
finance for sustainableagriculture and ŦƛǎƘŜǊƛŜǎέΣand PRIMAprogram (SUSTAINOLIVE: άbƻǾŜƭ
approachesto promote the SUSTAInabilityof OLIVEgrovesin the aŜŘƛǘŜǊǊŀƴŜŀƴέύ. Thiswork was
alsofunded by NationalFundsthrough the FCT- Foundationfor Scienceand Technologyunder the
ProjectUID/AGR/00115/2019.
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Grapevine Cultivars Resistant to Powdery and Downy Mildew; a Dubious Past 
For a Promising Future?
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Onthe secondhalf of the XIXcentury, new pestsanddiseasesarisingfrom America(Downy
mildew, 1845; Phylloxeravastatrix, 1863; Powdery mildew, 1875), strongly affected the
Europeanvines(Vitisvinfera). Theproblemof phylloxerawassolvedusinghybrid rootstocks
and the problem of downy mildew was attenuated usingcopper. Nowadays, the vineyard
uses in Europe more than 50% of the marketed fungicides, situation that is neither
economicallynor environmentallysustainable. Shortly after the phylloxericcrisis, hybrids
plants, initially obtainedfrom crossbreedingbetweenAmericanspecies(Americanhybrids),
and, later, from crossbreedingbetween V. vinifera and Americanspecies(Frenchhybrids),
were released. Thesefirst-generation hybrids have produced wines of doubtful quality
(methanol, 'Foxy' aromas,high acidity, blued shadesin the reds wines), presentingas the
sole advantagethe simultaneoustolerance to phylloxera, powdery and downy mildew.
Despiteits poor quality, they were protagonistsin a plant breedingstrategy, offering today
new hybrid cultivars, product of complex crossbreedingbetween resistant species, and
backcrosseswith Europeancultivars. Throughout this time, relevant information on the
genomeof the resistantplants was acquired, with the identification of severalresistance
loci. In Muscadiniarotundifolia, for instance, it is known today that the resistanceis mainly
associatedwith a locuson chromosome12, which containsa family of sevenTIR-NB-LRR
genes. Two of these genes(RUN1 ςResistanceUncinulaNecator and RPV1 ςResistance
Plasmoparavitícola),presentinga high level of homology(86% of amino acid similarity),
confer high resistanceto powdery and downy mildew respectively. Thesetwo geneswere
clonedinto transformationvectorsandusedto obtain geneticallymodifiedV. vinferaplants,
whosebehaviorfor resistanceisnow underevaluation. Someloci responsiblefor production
of MLO(Mildew ResistanceLocus)proteinswerealsoidentified andmaybe relatedwith the
greater susceptibilityof the V. vinifera to downy mildew infection. Its silencing, or sub-
expression, may by itself increasethe speciesresistance. In Portugal,hybridsproducedin
Germanbreedingprograms, arebeingevaluatedfor resistanceandqualitysincethe 90Ωǎ. As
a result, a cultivar with the designation'Defensor',was proposedfor registration in the
National Catalogueof Vine Varieties. Hybridization using German mono resistant loci
cultivarsand the Portugueseones, beganin 2001, under the scopeof an AGRO2 project.
Thisproject, promotedby the nurserycompanyViveirosPlanselandthe Universityof Évora,
have now continuity with the recent approvalof a PDR2020 proposal. Sixty-two hybrids
previouslyobtained, areunderobservation, and, new crossbreedingbasedon cultivarswith
multi resistanceloci, areongoing.
Keywords: Downymildew; Grapevine; Powderymildew; Resistance

Work developed under the scope of the project 784-042746 (Programa de Conservaçãoe
Melhoramento Genéticoda Videira), supported by national and community funds, through the
PDR2020.
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Ψ5ŀƎƎŜǊΩand ΨƴŜŜŘƭŜ´ nematodes, commonly known as longidorids, are one of the most
economicallyimportant parasiticnematodegroupsin grapevineworldwide. Theyare polyphagous
root ectoparasitescausingseveredamageto plants by their direct feeding,and in addition some
speciescan transmit plant viruses. Xiphinemaindex is one of the most significantplant parasitic
nematodesbecauseit is the vector of Grapevinefanleafvirus (GFLV), one of the most destructive
viral diseasesaffectinggrapevine. Surveyswereconductedsince2015to 2018duringthe springand
autumnseasonson a representativenumberof vineyardsin the maingrapevine-growingregionsof
Portugal. Our researchactivity was focused on establishingthe biodiversity and occurrenceof
longidorid nematodesinfesting grapevinesin Portugal,as well as their disseminationand current
distribution worldwide. An integrative taxonomystrategybasedon morphometricmeasurements
andmorphologicalcharacterizations,combinedwith molecularanalysisusingribosomalDNA(rDNA)
sequencesfrom ITSregions,partial 18Sand D2ςD3 expansionsegmentsof the 28Sgeneand their
phylogeneticanalyses,wasusefulfor speciesdelimitation and identification. Xiphinemapachtaicum
and X. indexare the most frequent daggernematodesfound, but other daggerspeciesincludeX.
santos, X. opistohysterum, X. baetica and X. vallense (1). Needle nematodes were the least
abundant and diverse longidorid nematodes found, including only Longidorusvinearum and
Paralongidoruslusitanicus(1, 2). Thehighprevalenceof X. indexfound in the oldestgrape-growing
regions in Portugal prompted a collaboration with an international research team in a
phylogeographystudyof this nematodebasedon mitochondrialandmicrosatellitemarkers(3). The
results suggestedthat Middle- and Near-Eastregionsincluded the native area of X. index (3). In
addition,east-to-westnematodedisseminationappearsto matchthat of its domesticatedgrapevine
host duringAntiquity (3). Our researchactivity providesan improvedknowledgeon this nematode
group for establishingalternative managementstrategies for the control of these important
phytopathogens.

Keywords: GFLV, longidorids,mitDNA,rDNA,virusvector,Xiphinemaindex
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114.; 2. Gutiérrez-Gutiérrez,C., Mota, M., Castillo,P., Santos,M.T., and Palomares-Rius, J.E. (2018).
Descriptionand molecular phylogenyof one new and one known needle nematode of the genus
Paralongidorus(Nematoda: Longidoridae) from grapevine in Portugal using integrative approach.
EuropeanJounalof Plant Pathology, 151:155ς172.; 3. Nguyen, V.C., Villate, L., Gutierrez-Gutierrez, C.,
Castillo,P., VanGhelder, C., Plantard, O., and Esmenjaud, D. (2019). Phylogeographyof the soil-borne
vector nematodeXiphinemaindexhighly suggestsEasternorigin and disseminationwith domesticated
grapevine. ScientificReports,9, 7313. https://doi .org/10.1038/s41598-019-43812-4.
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Traditionalagriculturesystemshavebeensubjectto markedintensificationin recentdecades.
This processhas severalenvironmental impacts that contribute to the biodiversity loss in
agricultural areas. However, within the speciesthat occur in farmland some can provide
ecosystemservicessuchas pest consumption. Thus, it is of utmost importanceto identify
which specieshave the potential contribute to a more environmentalfriendly agriculture
production and, which management pratices improve biodiversity and the services it
provides. Our objectivesare: (i) to identify which speciesof bats, birds and arthropodsfeed
on pestsin vineyards(ii) to assesswhich vineyardpracticesand landscapefeaturesinfluence
the abundanceand speciesrichnessof these biological groups. We sampled32 sites in
vineyardsacrossthe CentralAlentejo for speciesrichnessand abundanceof bats, birds and
arthropods. We also recorded the managementpractices, land use in the vicinity and
ecologicalstructuresin the landscapearround the vineyards. We did diet studiesof bat and
bird speciesto identify whichspeciescanconsumearthropodsthat cando economicdamage
to vines. In the vineyardswe surveyed10 speciesof bats, 73 speciesof birds and 32 species
of carabidbeetles. Forboth bats and birds the landscapefeaturesof the surroundingareas,
suchasthe presenceof riparianvegetationandmontados,hada higherinfluenceon species
richnessand abundancethan the vineyard management. However, when there was grass
between the vineyardslines it had a positive effect on all the three analyzedgroups. Our
resultsindicatethat low impactfarmingpracticescansupportbiodiversityvaluesin vineyards
and protect the provisioningof ecosystemservices. Nevertheless, becauseof the higher
influence of the semi-natural areasnear the vineyards, an effective strategy to promote
biodiversityand ecosystemservicesmust preserveecologicalstructuresheterogeneityand
the conservationof άƳƻƴǘŀŘƻǎέandriparianvegetation.

Keywords: sustainability; resourcetracking; nature-basedsolutions
Acknowledgementsto all membersof the Projectteam of 2017, membersof the CIBIO- Porto: Sónia
Ferreira,PedroBeja,JoanaPaupérioand VanessaMata. I would alsolike to thank to the landowners
andvineyardmanagersfor accessto their properties.Thefundingfor the

Project ALT20-03-0145-FEDER-000008is co-financedby Alentejo2020ςPortugal2020ςEuropean
Fundsfor RegionalDevelopmentof the EuropeanUnion.
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Meteorologicalparametersaffect the way solar radiation reachesthe surfaceof the earth,
thusinfluencingplant photosynthesis[1].
In Portugal,wine is one of the most exported products. Portugalis the 11th biggestwine
producerin the world, contributingto around2-3%of the world productionwith ~750aϵof
exportsin 2017[2].
Moreover, it is empiricalknown that UV band of solar radiation hasa significantimpact on
the grapequality through to the prevalenceof clouds,with cloudyspringsresultingin grapes
of better quality. Nevertheless,no statisticallyvalidationwasmadeon this observation.
With these two reasonsin mind, SIRAHcombinesefforts in two areas: a well-prepared
meteorologicaldatabase,especiallyglobalhorizontalsolarirradianceand UVbandand long-
term data of grapequality parameters. Theobjectiveis to find a correlationfactor between
UV and fruit quality enabling a reliable annual forecast of wine quality based on
meteorologicalobservations.

Keywords: Solarradiation,UVband,Agrometeorologicalimpact,Grapevine.

[1]L. Alados-Arboledas, I. Alados, I. Foyo-Moreno, F. J. Olmo, and A. Alcántara, ά¢ƘŜinfluence of
cloudson surfaceUVerythemalƛǊǊŀŘƛŀƴŎŜΣέAtmos. Res., 2003.
[2]IVV,ά9ȄǇƻǊǘŀœńƻ/ Expediçãode Vinhos.έ[Online]. Available: https://www .ivv.gov.pt/np4/37/ .

Theauthorswould like to thankICT(EarthSciencesInstitute),REC(RenewableEnergiesChair),ICAAM
(MediterraneanAgricultural and EnvironmentalSciencesInstitute) and IPMA (PortugueseSeaand
AtmosphericInstitute).
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Thefreshlydistilled wine spirit hasa high concentrationof ethanol and richnessof volatile
compounds,but is devoidof phenoliccompoundsother than volatilephenols. Therefore,the
wood contact during the ageingprocessis crucial to the ōŜǾŜǊŀƎŜΩǎenrichment in wood
compoundsnamely those of phenolic nature, which are positively correlated with quality.
Theunderlyingchangesare closelyrelated to the action of factorsruling the ageingprocess
suchas the ageingtechnology(traditional and alternative)and the kind of wood used [1].
Traditionaltechnologyconsistsof ageingin woodenbarrels. Despitethe highqualityachieved
by the wine spirit, it is a time-consumingandcostlyprocess,and the capitalinvestedin wine
spirit and wood is immobilised for a long period. Besides,it involves the use of a large
amount of a natural resource,the wood, whose availability is limited. For these reasons,
alternativeshave been searchedtoward ageingsustainability. Thischallengehas been the
main driver of pioneeringresearchconductedby our team in the last 12 years,basedon the
Lourinhãwine spirit. In this communication,an overviewof suchinvestigationis presented,
highlightingthe impactof new ageingtechnologiesusingwood piecesin the beveragestored
in stainlesssteel tanks on the phenoliccompositionand related featuresof the agedwine
spirit [2, 3].

Keywords: winespirit; ageingtechnology; physicochemicalcharacteristics; sensoryproperties.

1.Canas, S., Phenoliccompositionand related properties of aged wine spirits: Influence of barrel
characteristics. A review. Beverages,2017. 3(4) 55-76.
2.Canas, S., Caldeira, I., Anjos, O., Lino, J., Soares, A., Belchior, A.P., Physicochemicaland sensory
evaluationof wine brandiesagedusingoakandchestnutwood simultaneouslyin woodenbarrelsand
in stainlesssteel tanks with staves. International Journalof Food Scienceand Technology,2016.
51(12), 2537-2545.
3.Canas, S., Caldeira, I., Anjos, O., Belchior, A.P., Phenolicprofile and colour acquiredby the wine
spirit in the beginning of ageing: alternative technology using micro-oxygenationvs traditional
technology. LWTςFoodScienceandTechnology,2019. 111260-269.

Theauthor thank AdegaCooperativada Lourinhãand TanoariaJ. M. Gonçalves(Palaçoulo,Miranda
do Douro) for the technical support. The author also thank the financial support of the Project
CENTRO-04-3928-FEDER-000001.
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Amphora wines also known as Vinhosde Talhaare typical of Alentejo, in the south of 
Portugal. Crushed grapes are fermented in clay vessels, regardless being white, red or a 
mixture of both grapes, with a minimalist intervention, resulting in white, red or palhete
wines. Due to the technological differences associated to the winemaking process of these 
wines, the present research aimed to evaluate the volatile profile of amphora wines (red, 
white and palhetewines) and evaluate the mineral characterization these wines with the 
purpose of ensuring consumer food safety.
To achieve these objectives, the volatile fraction of the different types of amphora wines was 
analyzed using headspace solid-phase microextraction(HS-SPME) followed by gas 
chromatography mass spectrometry (GC/MS). The inductively coupled plasma mass 
spectrometry (ICPMS) was used to assess their mineral composition.
A total of 117 volatile compounds in the different wines analyzed were tentatively identified 
and principal component analysis showed a clear separation among the different types of 
wine based on their volatile composition. Additionally, data shows differences among red, 
white and palhetewines regarding the multi-element composition, and linear discriminant 
analysis allowed a classification according to the wine type and geographic origin. From all 
samples, only one red wine presented concentrations of Zn higher than the value published 
by International Organisationof Vine and Wine [1](OIV, 2015).

KeywordsAmphora wines; volatile profile; mineral composition.

OIV. (2015). Maximum acceptable limits of various substances contained in wine. Code
InternationaldesPratiques OEnologiques. Fiche CodeOIV - edition01/2015.

Authors would like to acknowledge AdegaCooperativada VidigueiraCuba e Alvitoand 
Vitifradesfor the samples. This work was funded by National Funds through FCT ς
Foundation for Science and Technology, under the Project UID/AGR/00115/2013.
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Portugueseagricultureaccountsfor about 3.5%of grossdomesticproduct (GDP)and 1.4%
of nationalgrossvalueadded(GVA). Thisweakcontribution of the sectorto the GVAresults
from an intenseuseof factors,whoseutilization efficiencyhasdecreasedabout 28%in the
last 30 years. If the economic importance of the sector is small, agriculture plays an
indispensablerole in sustainingthe territory and the use of irrigation has to take into
accountthis aspect.
Analysingthe Portugueseclimateandpossibleclimaticchanges,it is necessaryto recognize
that the countryhasbetter conditionsfor the productionof fodder andpasturethan for the
productionof arablecrops. Thisreality is reflectedin the changein landuse(transferof 50%
of the area classifiedas arable land for pasture) which the successivereforms of the
CommonAgriculturalPolicy(CAP)imposed,bydisengagingthe aid from the activity.
Consideringthe areaequippedfor irrigation (15%at national leveland13%in the Alentejo)
it is evident that the sustainabilityof the territory will dependon the viability of the rainfed
agriculture, which in turn has an obvious forest-pastoral vocation. The vulnerabilitiesof
livestocksystemsare related to the need for good quality and low prices of conserved
forageandthe threat of periodicdroughts. It is in the reductionof thesevulnerabilitiesthat
irrigationcanassumea strategicrole in sustainingthe territory.
Consideringthe scarcityand cost of water, its productivity is critical. In this perspectiveits
usein autumn / winter or spring/ summercropshasto be evaluated,aswell asthe useof
techniques that increasesirrigation efficiency. Irrigation increasesthe pressure on soil
conservation,whichalsohasto beaddressedin the concernsof this strategicline.

Keywords: Agriculture importance; irrigation; water productivity; soil conservation
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The main objective of the ACUAsaveproject ((ALT20-46-2016-06) was to assess the impact of 
the principles of Conservation Agriculture (CA), namely minimum soil disturbance and soil 
cover, regarding its potential to improve water use efficiency in a maize crop. For this 
purpose, a prototype of a single grain no-till planter was developed, based on the use of a 
recently developed, strongly inclined disc opener in order to guarantee crop establishment 
through a thick cover of crop residues without exposing bare soil to the atmosphere. Thus, it 
was expected to minimize evaporation losses from the soil.
On two different soil types (sandy soil and a clay loam) three levels of surface cover/soil 
management were established: a) traditional tillage soil preparation without cover; b) no-till 
with cover crop stubble, and c) not-till with full retention of cover crop residues. Soil moisture 
was measured throughout the season and crop performance was assessed at the end of the 
cropping season.
The results from both sites confirm that crop establishment with no-till allowing for the 
complete cover of the soil surface after planting contributes to considerable savings in water 
application through irrigation. Together with cost reductions during crop establishment, the 
water savings in combination with the similar crop performance make the CA approach 
extremely interesting for irrigated summer crops under the conditions of the Alentejoregion.

Keywords: no-till, soil cover, cover crop, residues, precision no-till drill

The ACUAsaveproject is co-financed by Alentejo2020, Portugal 2020 and European Union - European 
Regional Development Fund.
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Irrigation is basic to improve agricultural productivity in the Mediterranean regions,
characterizedby hot dry summers. However,irrigation alsoincreasesevapotranspirationand
saltsaccumulationin the soil profile, decreasingcrop yieldsand, ultimately, leadingto land
desertificationandabandonment.
Salinizationand nutrient leaching control, associatedto water economy, are sufficient
reasonsfor establishingsoundmanagementoptionsto improvecropyieldsandminimizesoil
degradation. Thesebasicobjectivesfor sustainablesoil managementare being applied to
agriculturalfields locatedin Roxo'sirrigation district (Alentejo), adaptingthe irrigation to the
soil propertiesthroughhydrologicalmodelling(10 parcelswith representativesoils)andcrop
development(olivetree andpomegranate).
Thisproject aims: 1. to identify andmonitor soil salinizationsusceptibleareasin the irrigation
district; 2. to study the effect of irrigation water quality on crop development using
physiological indicators and, relating them with yield; 3. to improve irrigation water
managementand nitrogen fertilization usingmodellingtools which will help minimizingsoil
salinization risks; 4. to develop a WebGISplatform for soil degradation awarenessand
promotionof bestagriculturalpractices.
The working program necessaryto achievethese objectiveswill include the monitoring of
irrigation water quality of the Roxoreservoir,and the studyof the spatialdistribution of soil
propertiesusingelectromagneticinductionandgeostatisticalmethods. TheWebGISplatform
will integrate severalmodellingresults(soil water content, soil salinity,nitrate leachingand
crop growth) allowing to choosesustainablesoil managementsolutionsfor different tailor
madescenarios.
This project will also contribute to improve the Portuguese tools available for the
implementationof the Nitrate Directivesand the Water Directive,and for soil conservation.
To achieve its several objectives this project has a multidisciplinary team from four
institutions.

Keywords: soilsalinity,solutetransport,nitrate leaching,modelling,HYDRUS,MOHID-Land

Project PTDC/ASP-SOL/28796/2017 ά{ǳǎǘŀƛƴŀōƭŜuse of soil and water for improving crops
productivityin irrigatedáreasέ(SOIL4EVER).
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The world is demanding for high quality food, produced according to animal welfare
regulationsand ethical principles,and both social and environmental responsibility. This
requires a special care with cost rationalization and increasedefficiency in the use of
production factors. Pigproduction is an important sector in Portuguesefarming economy,
and almost half of the national pig herd is producedin Alentejo region. Thisregion hasa
very extreme climate, where summer temperatures(T) can reach the 40ºC and relative
humidity (RH)canbe of 50%, whereasin the winter T canbe around5ºC and RHvaluesof
about 80%. This meansthat the facilities must be equipped with environmentalcontrol
systems. However,nowadaysthe environmentalcontrol systemsare limited to actuateon
the ventilation, coolingand heatingsystems,basedon the analysisof the air temperature
and humidity. Thesecontrol systemsdo not take in considerationthe real impact in animal
welfare. Therefore,there is a need to incorporatenew variablesto be monitored, in real-
time, that are related to animalwelfare, like physiologicalindicatorsof welfare. Within this
framework we have developedthe AWARTECHproject that aims to create and developa
precisionanimalhusbandrytool that supportsthe sustainabilityof the swine valuechain.
Theintention is to createa platform that collectandorganizethe data,that evaluatea setof
environmental and physiologicalvariablesand controls in real time the environmental
conditionsbasedon the animalbehaviour.

Keywords: AnimalWelfare,EnvironmentalControl,Pigs,Smart-Farming

Thisproject is fundedby FEDER,programPortugal2020andAlentejo2020.
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Footrot and parasitismby gastrointestinalnematodeshavea significanteconomicimpact on
sheep production in the Alentejo region. The main objectives of the project are: (i) a
characterizationof diseasesin sheepfarms in Alentejo; ii) the useof geneticmethodologies
for the identification of geneticmarkersassociatedwith the resistanceto the diseaseto be
used in the genetic selectionof animals. To achievethese proposedobjectives, following
stepswere implemented:
a) Identification of risk factors associatedwith footrot and parasitismby gastrointestinal
nematodesin sheep;
b) Characterizationof diseasesanddevelopmentof diagnosticmethodologiesthat allow the
identificationof resistantandsusceptibleanimals. Useof metagenomicsfor the identification
andcharacterizationof the footrot agent.
c) Evaluationof the economicimpactof footrot andparasitismby gastrointestinalnematodes
on sheepfarmsin Alentejo;
d) Useof genomicstudiesfor the identification of geneticmarkersassociatedwith footrot
andparasitismresistancebygastrointestinalnematodes;
(e)an assessmentof the economicimpactof the project on control of footrot andparasitism
by gastrointestinalnematodesand on improvingthe productivity and profitability of sheep
farms;
f) Disseminationof project results.

TheleadingInstituition is Associaçãode Agricultoresdo Sul(ACOS)and partner Instituitions
are Universidadede Évora (UE), Centro de BiotecnologiaAgrícola e Agro-Alimentar do
Alentejo (CEBAL)and Instituto Nacionalde InvestigaçãoAgráriae Veterinária (INIAV). The
projectstartedon 1st September2016andwill last for36months.

Keywords: footrot; sheep; genomics; parasites; assistselection

This project was funded by European¦ƴƛƻƴΩǎPortugal2020 (RegionalOperational Program of
Alentejo).

PÁG. 36



Innovative Studies on Alentejano, Bísaroand RibatejanoPigs

Invited Speaker 31

ANIMAL PRODUCTION AND HEALTH

R. Charneca,J.M. Martins,A. Freitas,J. Neves,J. Nunes,M. Laranjo,A. Albuquerque,M. Elias

ICAAMςInstituto de CiênciasAgrárias e Ambientais Mediterrânicas, Instituto de Formaçãoe
InvestigaçãoAvançada,UniversidadedeÉvora. PólodaMitra, Ap. 94, 7006-554Évora.

The ICAAM/MEDteam focused in swine science integrates researcherswith skills and
knowledges in different areas, namely: production systems, genetics and genomics,
reproduction,nutrition, specificaspectsof physiology(lipid metabolism,lactation,newborn
piglets),and carcass,meat and meat productsquality. Themain researchfocushasbeenthe
local Alentejano(AL)breed producedin extensivesystemsalthoughsomeworks havebeen
made in intensive production systems with modern improved genotypes. The facilities
availableat ICAAM/MEDin the Universityof Évoraallow animalfield studies,collectionand
preservationof samples,aswell astheir laboratoryanalyses. Onegoodexampleof the team
multidisciplinarity is our participation in the recently finished TREASUREproject
(https://treasure.kis.si/), that allowed the acquisition of new data on PortugueseAL and
Bísaro(BI) local breeds,along with innovative information about the crossbetween those
breeds,the Ribatejano(RI)pig. Ourmaintaskduringthe projectwasto compareAL,BIandRI
pigs concerning their performance, carcass,and meat and traditional dry-cured meat
productsόάPaiosέύquality. Preliminaryresultsof theseworks showingthe potential interest
of RI pigs and their products were presented in international scientific meetings, two
scientific papers have been published and three manuscripts are being prepared for
publication. Geneticstudiesin collaborationwith INIA(Spain)alsoprovidednew information
about the geneticdiversityassociatedto productionandquality traits in ALpigs. Somemain
resultsof thesestudieswerepublished[1] andrevealedfew geneswith mutationalvariability
that would allow marker assisted genetic improvement programs. Furthermore,
transcriptomicanalysesof ALand BI muscleand fat tissuesdone in collaborationwith INIA
are being analysed. The initial outputs show differencesin geneexpressionbetween these
two breedsof different geneticorigin. Therecognizedsuccessfulparticipationin this project,
together with its achievedand expected outputs, encouragethe team to proceed their
researchon thesetopics.

Keywords: swine; Treasureproject; local breeds; performance; meat and dry-cured meat products
quality; genomics

1.Muñoz, María, Bozzi, Riccardo,García, Fabián, et al. (2018) Diversityacrossmajor and candidate
genesin Europeanlocalpigbreeds. PLoSONE13(11): e0207475.

We would like to expressour thankfulnessto ANCPA,Maporal SA,Matadouro Regionaldo Alto
AlentejoSA,and PaladaresAlentejanos, Lda. Thiswork was funded by European¦ƴƛƻƴΩǎH2020RIA
programme(grant agreementno. 634476) and by Portuguesenational funds through FCT/MCTES
underprojectUID/AGR/00115/2019andresearchgrantSFRH/BD/132215/2017to A. Albuquerque.
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Theimportanceof the "OneHealth"conceptasa workingtool is exposedandcontextualized
takingoverthe principlesof SustainableDevelopmentof the UnitedNationsCharter.
Theneedfor cross-disciplinaryknowledgeis essentialwhen preventionhealth measuresare
to be developed and implemented. It was nature, with the emergenceof BSEin 1984,
responsiblefor demonstratingthe urgencyof interconnectingand sharingknowledgeand
information on humanhealth,animalhealthandthe environment. The1997H5N1 pandemic
demonstratedthe strengthof the OneHealthconceptto combatand preventingpotentially
catastrophichealthevents.
We need to handle knowledge, including at the level of wildlife health, as an essential
componentof globaldiseasemonitoring,surveillance,control,preventionandmitigation.
Theimportanceof ecosystemresiliencein health, the impact of poor decisionson land and
water use, allow changesin the patterns of occurrenceand disseminationof phenomena
linkedto diseasetransmission.
In 2008, UnitedNationsorganizationswith responsibilitiesin the areasof human,animaland
environmentalhealthadoptedthe conceptof "OneHealth"asa workingtool [1]. In 2018, the
World Bank published the document "Operational framework for strengtheninghuman,
animalandenvironmentalpublichealthsystemsat their interface"[2]
We presentthe main internationalprojectswhere this themewasworkedout, aswell asthe
resultsobtained,suchas the COSTTD1404Network for Evaluationof OneHealth (NEOH),
which identified and validatedthe variablesthat allow us to measureand classifydifferent
OneHealth initiatives[3]. Theinitiativesof the Universityof Évorain this area,both pastand
future, arealsotalked.

Keywords: PublicHealth; OneHealth; Environment; Foodsecurity

1. The¢ǊƛǇŀǊǘƛǘŜΩǎCommitmentProvidingmulti-sectoral,collaborativeleadershipin addressinghealth
challenges. FAO,OIEandWHO,2017Foodsecurity
2. Berthe, FranckCesarJean; Bouley,Timothy; Karesh, William B.; Le Gall,FrancoisG.; Machalaba,
CatherineChristina; Plante, CarolineAurelie; Seifman, RichardM.. 2018. Operationalframework for
strengtheninghuman, animal and environmentalpublic health systemsat their interface (English).
Washington,D.C. : WorldBankGroup.
3. Integratedapproachesto health. A handbookfor the evaluationof OneHealth. editedby: SimonR.
Rüegg, BarbaraHäsler, JakobZinsstag. WageningenAcademicPu b l i sh e r s
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Rabbithaemorrhagicdisease(RHD)is a highlycontagiousand often lethal systemicinfection
in the Europeanrabbit (Oryctolaguscuniculus). Presently,the condition is causedby the
rabbit haemorrhagicdiseasevirus2 (RHDV2), which replacedthe classicalRHDVgenogroups
(G1-G6) after its emergence in 2010, and continues to cause great concerns on the
conservationof the diminishedIberianwild rabbit populations,directly impactingon several
endangeredspeciesthat dependon the rabbit for survival.
The commercialRHDV2 vaccinesavailableto date are inactivated,obtained from infected
animal liver extracts and the route of administration is usually subcutaneous,requiring
handling. Further than the risks associatedwith incomplete virus inactivation and the
inadvertent release of infectious virus, these vaccinesare not suitable for wild rabbits,
requiringcapturefor inoculation. Theimmunity is short and,hence,the protection transient.
ThepreviouscommercialRHDVvaccines,most alsoinactivated,were shownto be ineffective
in conferringcrossprotectionagainstRHDV2.
The FIGHT-TWOstrategic framework is the developmentand production of a new edible
vaccineagainstRHDV2 which is presentlydisseminatedin the entire territory of Portugal,
includingthe insularregions. Thesafe,pathogen-free RHDV2 oral vaccineis to be distributed
in the field asbait or includedin dry feed. Thisnon-invasiveimmunizationhasthe potential to
protect a broad proportion of the populations,crucialto stop virus transmissionand control
the infection,while overcomingthe needof captureandmanipulation.
The virus-like particle (VLP)-based vaccine will be produced in insect cells-baculovirus
expressionvector system (IC-BEVS)and updated accordinglyto RHDV2 evolution (open
system). To accomplishFIGHT-TWOobjectives,INIAV,the reference laboratory for animal
diseases,join forceswith IBET,UEandFMV.
FIGHT-TWOwill allow to proceedwith oneof the 12measuresspecifiedin the ActionPlanfor
the Control of RabbitHemorrhagicViral diseasein Rabbits(Dispatch4757/17 of 31 May).
Obtainingthis vaccinewill be crucial to support more generalistwild rabbit management
policiestowards the recoveryof population densitiesand diseasecontrol, the recoveryof
ecosystemswherethe rabbit iskeystoneandthe reactivationof huntingactivitiesin Portugal.

Keywords: Oryctoalguscuniculusalgirus, wild rabbit,RHDV2, oralvaccine,VP60-VLPs,
PTDC/CVT-CVT/29062/2017-PT2020; Partnership+Coelho
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ValBioTecCynaraaims to address the natural C. cardunculus L. genetic, molecular,
morphologic,andbiochemicalvariabilities,asa combinedstrategyto identify individualswith
certain and specific required profiles. C. cardunculusL. is used as a coagulant for
cheesemakingwhere the respectiveuse is mandatory in certain cheesesbenefiting from
Protected Designationof Origin (PDO)(1). The potential of 15 different C. cardunculusL.
natural occurringpopulationswithin Alentejo region (south of Portugal),were evaluatedon
flower technologicalproperties,beingthree of them studiedregardingchemical,rheological
andsensorialcharacteristicswithin the three PDOAlentejocheeses(Évora, SerpaandNisa). A
significancevariability on flower technologicalpropertieswas found, basedon milk clotting
activity,gel firmness,micellaraggregationrate andproteolytic activity and it waspossibleto
identify 5 different groups of C. cardunculusL. populations (2). The action of coagulant
populationswas specificaccordingthe cheesematrix. Nevertheless,a common pattern of
cheeseproteolysis,rheologyand sensorycharacteristicswas verified, allowing to highlight
the cheesesmanufacturedwith two of the three C. cardunculusL. populations. Proteolysis
was more intense in early stagesof ripening, influencedby cheesemoisture content and
raisingto caseinsfractions, -̡caseinswere lesssusceptibleto proteolysisthan Sh-caseinswith
influence in cheese sensory characteristics. These results have a very stimulating uses
concerningspecifictarget,suchasuncertaintyin the cheesemanufacture,contributingto the
incentive of the cheese production systems promoting the milk production of small
ruminants.
Keywords: CynaracardunculusL., proteases, milk, PDOÉvora,Serpa,Nisacheeses

1. ConceiçãoC,Martins P,AlvarengaN, DiasJ,LamyE,GarridoA, et al. Cynaracardunculus: Usein
Cheesemakingand PharmaceuticalApplications. In:Koca N. TechnologicalApproachesfor Novel
Applicationsin DairyProcessing. InTechOpen; 2018. http://dx .doi.org/10.5772/intechopen.76530
2. GomesS, Belo AT, AlvarengaN, Dias J, LageP, Pinheiro C, et al. Characterizationof Cynara
cardunculusL. flower from Alentejoasa coagulantagentfor cheesemaking. Int DairyJ. 2019;91:178ς
84.

Thisproject wasfundedby EuropeanRegionalDevelopmentFund(FEDER),ValBioTecCynara(ALT20-
03-0145-FEDER-000038)τEconomicvalorisationof Cardoon(Cynaracardunculus): study of natural
variabilityandbiotechnologicalapplications.
TheauthorsacknowledgeFCTfor PhDgrantto TeresaBrás(SFRH/BD/110969/2015).
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In the Mediterraneanregionare availableseveralfeed resources,suchasagro-industrialby-
products,shrubsandtree foliagethat aresuitablefor ruminantnutrition. Suchfeedresources
may constitute an alternative to some conventionalraw-materialsused in ruminant diets,
providing energy and nutrients. Moreover, they are also sources of several bioactive
compoundswith potential benefits on animal health and welfare, quality of products and
environmentalimpactof ruminantproduction. Within this context,in the last yearsandmore
recentlyunderde CistusRumenproject (http://cistusrumen.pt/ ) our researchteamdeveloped
an extensive work on utilization of Cistus ladanifer L. (Esteva) in ruminant diets. A
multidisciplinary team has performed a wide range of studies, focused on chemical
composition and nutritional value of Cistus ladanifer, extraction procedures of interest
compounds,and impactof applicationof Cistusladaniferor its condensedtanninsextract in
ruminant diets on feed efficiency, animal health, productivity and quality of products.
Although it is consideredas a feed with poor nutritional value,our resultsshowedthat in
specificconditions aerial part of Cistusladanifer (soft stems and leaves)can be used as
componentof ruminantdietswithout compromisethe animalperformance. Moreover,Cistus
ladanifershowedto be able to modify the ruminalbiohydrogenation, promotingthe ruminal
synthesisof the healthy fatty acidswith improvementof the nutritional valueof lipids from
lambmeat. Onthe other hand,when incorporated into ruminantdiets,Cistusladaniferalso
limits the meat lipid oxidation. So,taken into accountthe promisingresultson utilization of
Cistusladaniferin ruminantdiets,we intend to continuewith the work on this topic, in order
to optimize the conditions of use, explore other benefits and elucidate the action
mechanisms.

Keywords:CistusRumenproject, alternative feed resources, small ruminants, productivity, products 
quality

This work was supported by the Program Alentejo2020, through the FEDER under the scope 
of άCistusRumenέ ό![¢нл-03-0145-FEDER-000040). The authors would like to thank FCT/MCTES for 
the financial support to ICAAM (UID/AGR/00115/2019).

PÁG. 42

http://cistusrumen.pt/


Rural Dynamics and Governance ςHow this Research Line is Linked with the 
other Research Lines in MED 

RURAL DEVELOPMENT

Invited Speaker 37

M.B. Costa Freitas1

1Universidade do Algarve ςFaculdade de Ciências e Tecnologia  e ICAAM ςInstituto de Ciências 
Agrárias e Ambientais Mediterrânicas, Instituto de Formação e Investigação Avançada, Universidade 
de Évora. Póloda Mitra, Ap. 94, 7006-554 Évora. 

Agriculture activity, is its broadest sense, is an economic activity which particularity is its 
linkage to territory and landscape. This linkage changed a lot over time as agriculture lost 
weight in society and economy, with a progressive abandonment of territory and production 
efficiency increased. 
In the last Agricultural Census (2009) agricultural surface was 70% of 1979 agricultural 
surface and the employed population in the primary sector, relative to the total population 
(SLIDE), fell from about 31% in 1979 to about 6% in 2018 (1). Overall, in the middleof last
centurythe relationshipbetweenpeople and territory went through agriculture and the 
rural world developed from this relationship. Today in many countries (including Portugal) 
there is more land then the used by agriculture and the activity of those living and working 
in rural world no longer mediates the relationship between people and the territory (2) ςwe 
have neo-rurals, different uses for landscape and agriculture can be managed just a click 
away. 
¢ƘŜ ƻǘƘŜǊǎΩ L/!!a ǊŜǎŜŀǊŎƘ ƭƛƴŜǎ ŀǊŜ ŎƻƴŎŜǊƴŜŘ ŀōƻǳǘ ǇǊƻŘǳŎǘƛǾŜ ƳƻŘŜƭǎ ςin olive, 
vineyards, horticulture, animal production, etc. But these productive models are framed by 
their context. Although In the last years technology updates contributed to the 
technological development of production systems, rural development needs to consider 
also the changes in relationship patterns among those in rural areas ςto understand the 
evolution we need to take into account the technological evolution but also sociological 
elements and the ecological sustainability of rural world.
So, in this research line we analyze how new demands and determinants of rural, in its 
relation with urban, can be combined with production activities trough innovative 
governance models, what synergies exist or can be created and which tensions should be 
overcome. The high value and multifunctional nature of many Mediterranean agricultural 
systems as well as the hybrid nature of social relationship are the main capital of this 
research line.

Keywords: Governance, rural dynamics

PordataςBase de dados Portugal Contemporâneo (Fontes de Dados: INE - Recenseamento Geral da 
Agricultura | Inquérito à Estrutura das Explorações Agrícolas) https://www.pordata.pt/ Accessed
June2019.
Baptista, F. O. (2001) Agriculturas e TerritóriosCelta Editora, Oeiras, Portugal, ISBN: 972-774-117-7.
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We witness a persistent tension between establishedways of knowledgeproduction through
disciplines,and the urgent need to widen and change,both the productionof knowledgeand its
organization,not least,in order to be ableto understandandaddressthe future andits challenges.
One of the goalsof these line of researchis to put transdisciplinarity(i.e. co-construction) in
practiceandassesshow far canresearchgowith suchanapproachwithin the academicrealm.
Pohl(2011) definestransdisciplinarityby the specificaimsthat suchknowledgeproductiontries to
achieve. Accordingly,transdisciplinaryresearchframes,analyzes,andprocessesan issuesothat (1)
the ƛǎǎǳŜΩǎcomplexityis grasped,(2) the diverseperspectiveson the issueare takeninto account,
(3) abstractand case-specificknowledgeare linked, and (4) commongood-oriented descriptive,
normative, and practical types of knowledge to address the issue are developed. In a
transdisciplinaryresearchproject, representativesof different disciplines,of the private and the
publicsectors,aswell asof civil society,co-produceknowledgeon an issue,trying to matchitems
(1)ς(4). Goingbeyonddefinitions and putting transdisciplinarityin practicerequiresa theoretical
backgroundthat directsits application. A great sourceof inspirationis the work by ElinorOstrom
(nobel prize winner in 2009). Earlyexploration of environmentalproblems often cast them in
terms of the inescapabletragedyof the commons(Anderiesand. Janssen,2012). TheΨΨǘǊŀƎŜŘȅΩΩ
refers to a fundamentaldisconnectionbetweenwhat is good for the individualand what is good
for the group. In trying to servetheir own self-interests,individualsend up hurting themselvesτ
and the public goodτin the long run. hǎǘǊƻƳΩǎwork in experimentaleconomicsshowed that
humansmight be better labelledasHomocooperaticus, who arenaturallywilling to work together
but mayquit if they are suckered,rather than Homoeconomicus, who are rational, narrowlyself-
interested, and never willing to cooperate.T he importance of true communicationand trust
buildingsubstantiatethe current stageof this researchline. In this communicationwe will givethe
example of Tertúlias do Montado (http://tertuliasdomontado.blogspot.com/ to show how a
transdisciplinaryresearchapproachcan be put in to practice,tested and replicated. Further,we
will alsodiscussthe urgencyof buildingcapacityof youngresearchersthat want to usesuchform
of knowledge production within their academiccareer. ά²Ŝcannot resolve any of the big
challengeswe face in the future with just peoplewho havesat in siloscomingtogether. We need
youngprofessionalswho havecomeup in this wayΧto seetheƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴǎέ(interdisciplinary
doctoralsupervisor,2009, cited in Lyall, 2019).

Keywords: Knowledgeproduction, governance, transdisciplinarity

Pohl, C. (2011). What is progress in transdisciplinary research? Futures43, 618ς626. 
https://doi.org/10.1016/j.futures.2011.03.001
AnderiesJM, Janssen MA (2012) ElinorOstrom(1933ς2012): Pioneer in the Interdisciplinary Science of 
Coupled Social-Ecological Systems. PLoSBiol10(10): e1001405. doi:10.1371/journal.pbio.1001405
Lyall, C. (2019) Exploring Interdisciplinary Careers, 2nd INTREPID Policy Brief, COST Action TD1408, 4 
April, http://www.intrepid-cost.eu/intrepid-reports-and-policy-briefs/
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TheMontado isa humanshapedsylvo-pastoralsystem,composedof complementaryelements
and activitiesthat occupiesabout 1M hectaresin SouthernPortugal. TheMontado is a highly
multifunctionalsystem,but despitethe publicgoodsit supportsandits role on new economies
in the region,the Montadohasbeenin decayin the last3 decades(Godinhoet al., 2016). Both
decreasesin tree densityand lackof tree renewalresult in a reduction in the total extension
occupied. New solutionsare needed if this unique systemis to be maintained. The results-
orientedpaymentapproaches,foreseenin the comingCAP(CommonAgriculturalPolicy),area
meansto deliverecologicaloutcomesin agri-environmentschemes. This approachopensnew
possibilities for the much required adaptive management to promote production and
conservationin farmingsystems. Still it representsa changein paradigmin relation to the agri-
environmentalschemesknown so far in the SouthernEuropeancontext. In fact in a recent
survey,from the 36 resultspaymentschemesidentified (in 9 Europeancountries)half of them
were implementedin Germayandmostof them in NorthernEurope(Herzonet al., 2018).
We presentan innovativeprocessof co-constructionof a proposalfor a result-basedscheme
for the Montado, involving farmers,public officers and researchersin the different stepsof
developmentof the scheme. We alsopresentthe structure and detailsof the proposalunder
construction. Theproposalaimsfor applicationasa pilot case,at a localscale,in a Natura2000
site andits surroundings,in Alentejo. Theapproachfollowed is inspiredby theάBurrenfarming
for conservation ǇǊƻƎǊŀƳέ(http://burrenprogramme.com/the-programme/), applied with
successfor more than 20 yearsin TheBurren, Ireland. Theon-goingco-constructionprocess
for the result-basedschemefor the Montado hasbeendevelopedunder HNV-Link,an H2020
CSA(Coordinationand SupportAction) on άIƛƎƘNature ValueFarming: Learning,Innovation
andKnowledgeέ.

Keywords: Results-basedscheme, Multiactor aproach, MultifunctionalMontado

Godinho, S., Guiomar,N., Machado,R., Santos,P., Sá-Sousa,P., Fernandes,J.P., Neves,N., Pinto-
Correia,T., 2016. Assessmentof environment, land management,and spatial variableson recent
changesin montadolandcoverin southernPortugal. AgroforestrySystems90: 177-192.
Herzon, I, Birge, T, Allen, B., Povellato, A., Vanni, F., Hart, K., Radley,G., Tucker,G. Keenleyside,C.,
Oppermann, R., Underwood,E., Poux, X., Beaufoy, G., tǊŀȌŀƴ, J., 2018. Time to look for evidence:
Results-basedapproachto biodiversityconservationon farmland in Europe. LandUsePolicy71:347-
354.

Thiswork wasco-fundedby the European/ƻƳƳƛǎǎƛƻƴΩǎH2020Programme(HNV-Link,GA: 696391).
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Smallfarms exist acrossan extensivevariety of cultures and landscapesin Europe,and this

diversity results in different responsesof small farmersand communities,both between and

within different regionsand countries. Understandingthis diversity is essentialfor developing

policiesthat canrespondto the challengesof farmerswith different assets,skills,life histories,

strategiesandfuture ambitions. Typologiescanprovidea usefulτif simplifiedτwayto capture

this variabilityand richness. In SALSAproject we havedevelopeda typologyof small farms in

Europeto target and identify the appropriateinterventionsneededby different farms,as well

asto shedlight into the world of smallfarmsandtheir households. Wecombinedparticipatory

approaches(faceto faceinterviewsto smallfarmers)with multivariatestatistics(PCAanalysis

and hierarchicalclustering),with a sampleof over 800 small farms in 25 Europeanregions.

Resultsshow five main and distinct small farm typologies,differentiated largely along the

dimensionof market integration.
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In a world of increasedlackof resources,it is imperativeto promote the transition to a more
circulareconomy,seenasanalternativebusinessmodelto promote competitiveness,reducing
simultaneouslythe consumptionanddependencyof raw materialsandenergy.
Tostreamlinethis transitionÉvoraUniversity(ICAAM)andISQ promote theάAlentejo/ƛǊŎǳƭŀǊέ
project whosewas to raiseawarenessand mobilizeAlentejoΩs agrifoodsectorsto adopt the
circular economy model, aiming to create value for enterprises,and consequentlyfor the
region,by transferringknowledgeon the bestpracticesandtechnologiesfor efficient resource
use and waste valorisation. The work was focusedon the wine, olive oil and pig farming
industries,dueto their currentandgrowingimportancefor the regionaleconomy.
Throughnational and international technicalsite visits and bibliographicresearch,a current
diagnosisof circularity in the addressedregional industrieswas as carried out, as well the
assessmentof circular economy best practices, at national and international level. The
resourcesandwasteswere characterizedandquantified improvingthe knowledgeof recovery
cycleswith a list of best practicesbeing gatheredas priority for actionsto be taken by the
regionalstakeholders,in order to supportthe transitiontowardsa circulareconomicmodel.
Asa result of this study, it waspossibleto concludethat the best availablepracticesin these
sectors,suchas,smart farmingand the useof renewableenergyare alreadyin useacrossthe
region, however these practicesare only implementedby a limited number of the regional
companies.
By meansof severalpublic sessionsacrossthe territory and a web 2.0 basedplatform, the
interaction between stakeholders,includingcompanies,public authorities and the scientific
community increased,resulting in sharedexperienceand knowledgeon alternative use of
resources,thussettlingthe conditionsfor the developmentof future synergies.
άAlentejo /ƛǊŎǳƭŀǊέproject was also the pillar project for the regional authorities to launch
FECA(Forumde EconomiaCirculardo Alentejo) which is the regionalforum for discussionof
the circular economy with the participation of the authorities of public administration,
companiesand of units of the scientific-technological system (universities and research
centers).

Keywords: resources,sustainability,agri-food,efficiency

Mazzucato, M., 2016: Frommarket-fixingto market-creating: a newframeworkfor innovationpolicy,in
Industry and innovation, 2016, Vol 23, no 2, 140-156
http://dx .doi.org/10.1080/13662716.2016.1146124
Weeteman, C. (2016). A CircularEconomyHandbookfor Businessand SupplyChains: Repair,Remake,
Redesign,Rethinks. KoogamPage(eds.) ISBN: 0749476761, 9780749476762. 432p.
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Compostingis a solid wastetreatment method, where organiccomponentsare biologically
decomposedunder controlled conditions, achievinga state in which it can be handled,
stored or applied to the soil without affecting the environment. The use of synthetic
fungicideshascausedseveralproblems, suchas fungi resistance, ecosystemimbalanceby
toxiceffectsof residuesandhumanandanimalhealthhazards(1). Besidesits traditionaluse
assoil fertilizer, compostscanbe usedto control soil diseases(2) nematodes,or weeds. A
number of compostshave been producedat the UALg, through the compostingof agro-
industrialwastes, andtestedasplant substrates, soil mulchesor fertilizers. Microbiota from
compostswere isolated and identified, in order to identify soil diseasesantagonists(3).
Nearlythirty potential antagonisticspeciesactivitywere isolatedandevaluatedin vitro an in
pot trials. The tested compostseffectively controlled severaldiseases, such as Fusarium
spp., Bionetria(4), Sclerotiniahomoeocarpa(5) andRizoctoniasolani.

Keywords: antagonism, biologicalcontrol, fungi, molecularbiology, turfgrasss.

1.Johnson, D.A., Atallah., Z.K., 2006. Timingfungicideapplicationsfor managingSclerotiniastem rot
of potato. PlantDis90, 755-758. doi: org/10.1094/PD-90-0755.
2.Reis, M. 2016. Oscompostosno controlo de doençasdas plantas. Revistade CiênciasAgrárias,
39(1): 25-35. Scopus. doi.org/10.19084/RCA15111.
3.Coelho, L., Reis. M. & Dionísio,L. 2013. Variation in microbialpopulationsduring compostingof
agro-industrialwaste. Appl. Microbiol. and Biotechnol. 97(9): 4179-4186. doi.org/10.1007/s00253-
012-4202-1.
4.Bueno, F., Coelho, L., Duarte, J., Reis, M., Guerrero, C., Dionísio, L. 2016. Uso de fungos
antagonistasno control de doençasdasplantas. IVColóquioNacionalde HorticulturaBiológica,17 a
19Março,UALg, Faro
5.Coelho, L., 5ƛƻƴƝsio, L., Guerrero, C. & Reis,M. 2018. Controlode Sclerotiniahomoeocarpaem
relva com compostos orgŃnicos. Revista de Ciências Agrárias, 41(Especial):116-124
http://dx .doi.org/10.19084/RCA.17076
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Iron deficiencyis an important nutritional disorderthat affect 20%to 50%of fruit trees in the
Mediterraneanregion. It occursin calcareoussoilsdue to the presenceof the bicarbonateion
and high soil pH, which may reach8.5. Thisdeficiencynormally triggerslimited plant growth,
nutritional imbalances,poor fruit quality, and yield decrease[1]. Plants develop several
morphologicaland physiologicalmechanismsto copewith this deficiency. Thesemechanisms
include morphological root changes,enhancementof Fe uptake and transport, and the
production of organic acids, among others. Several important crops, such as Citrus and
strawberry,may be affected by this nutritional disorder,but there are others like carob-tree,
that under calcareoussoils conditions do not show symptoms of iron deficiency. These
contrastingresponsesdeserveparticularattention and mayprovideadditionalinformation for
the studyof this problem.
Currently,a major concernis the correctionof iron deficiencyand chlorosis. Farmersapplied
large amountsof synthetic iron chelatesto soil, but this treatment has to be repeatedeach
year. Sprayswith severalcompoundshavebeentested,but it waspossibleto producea grass
clipping extract, which can correct Fe deficiency in strawberry and recover plants from
moderatechlorosis[2]. Therole of this extractandits modeof actionarenow understudy.

KeywordsFruit tree crops; calcareoussoils; micronutrients; iron chlorosis.

Pestana, M., E.A. Faria, A. de Varennes, Lime-induced iron chlorosis in fruit trees. In: Production
Practicesand Quality Assessement, Vol 2 Plant Mineral Nutrition and PesticideManagement. R. Dris
andS.M. Jain(eds.) KluwerAcad. 2004. Pp. 171-215.
Pestana,M., I. Domingos,F. Gama,S. Dandlen, M.G. Miguel, J. CastroPinto, A. de Varennes, P.J.
Correia. Strwberryrecoversfrom iron clorosisafter foliar aplicationof a grass-clippingextract. J. Plant
Nutr. SoilSci., 2011. 174: 473-479.

The authors wish to thank FCTfor funding this research (Projects PTDC/AGR-ALI100115/2008;
PTDC/AGR-PRO/3861/2012). F. Gamais thankfulto FCTfor the PhDgrantSGRH/BD/89521/2012).
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Theorigin of the Persianwalnut (JuglansregiaL.) liesin CentralAsiawherethis tree growsin a
semi-cultivated state. However, it was only during the Romanperiod that walnut tree was
widely cultivatedin westernEurope. Duringcenturiesthe walnut wasthe most important nut
in the ancientMediterraneanWorld and its medicinalvirtues are detailed in manyGreekand
Roman medicinal writings [1]. Nowadaysmany health benefits are attributed to walnut
consumption. Walnutsare rich in polyunsaturatedfatty acidsand tocopherols,being linoleic
acid the most abundant fatty acids. Moreover, bioactive compoundswith potential health
benefits,suchasdietary fibre, folic acid,polyphenoliccompoundsand other antioxidants,are
alsopresentin walnuts[2]. Thereare manydifferent varietiesof walnuts that vary in physical
attributes,fatty acidcompositionandtaste.
In small producers, during harvest and walnut processing,there are some fruit mixture
resultingin heterogenousbatches. Themain objectiveof this work wasto evaluate5 different
walnut varietiesproducedin Portugal,usingnear infrared spectroscopyin order to obtain an
accuratemodelfor varietaldiscrimination.
In this feasibility study, 200 walnut samplesof 5 different varieties,Ψ/ƘŀƴŘƭŜǊΩΣΨFranquetteΩΣ
ΨIƻǿŀǊŘΩΣΨ[ŀǊŀΩand Ψ¢ǳƭŀǊŜΩwere collected and their NIR spectra were recorded with 3
different devices: a benchtop FT-NIR spectrograph,a hyperspectralimaging camera and a
portableNIRdevice. Discriminantanalyseswere appliedanddifferent methodsfor the varietal
discriminationof walnutswereobtainedandcompared.
Up to 96 and 84% of correct identification in internal and externalvalidationwere obtained.
Better resultswere obtainedcoveringthe entire shellsurfacethan collectinga uniquerandom
spectrumper sample. Moreover, FT-NIRand hyperspectralproduce better models than the
portableNIRone.

Keywords: near infrared,walnuts,hyperspectralimaging,chemometrics, discriminantanalysis,
JuglansregiaL.

[1] Bernard,A., Lheureux, F., & Dirlewanger, E. (2017). Walnut: past and future of genetic
improvement. TreeGenetics& Genomes, 14(1), 1
[2] LarrosaM., M.T. García-Conesa, J.C. Espín, F.A. Tomás-Barberán(2010). Ellagitannins, ellagic
acidandvascularhealth. MolecularAspectsof Medicine31(6) 513-539
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Cold storage is one of the most effective technologiesto control ripening and quality of
postharvestfruit. However,storageof coldsensitivefruits at low temperatureis limited by the
greatriskof chillinginjury (CI),which is expressedassuperficialscaldin ´wƻŎƘŀΩpearor pitting
in ´Rohdé naveloranges.
Somestudiesare showingthe great potential of nanocoatingenrichedwith essentialoils to
maintainingfruit quality during fruit storageand shelf-life [1, 2]. However,as far aswe know
the possibility of coatingsto avoid chilling injury has never been explored. Therefore, the
objectiveof our work is to find out edible coatings-nanoemulsionable to raisethe quality of
fruits (e.g. pearsandoranges),duringstorage. Forachievingthesegoals,the grouphasstudied
the effects of the edible coatings-nanoemulsionbasedon sodiumalginate(2.00% w/w) with
incorporationof lemongrass(1.25and2.50%w/w).
In what concernsthe ΨwƻŎƘŀΩpears,the resultshavedemonstratedthat the utilizationof these
typesof nanoemulsionsretard the ripeningprocessand significantlyreducedsuperficialscald,
keepingsensoryquality for up to 6 monthsplus7 daysof shelf-life. Moreover,theseresultsare
highlydependenton the concentrationof the lemongrassessentialoil used.
Concerningoranges,duringstoragetime, firmnessdecreasedin all coatedand control orange
fruit, but the latter remainedfirmer. Controland lemongrass1.25%-coatedfruit presentedless
symptomsof chillinginjury althoughcommerciallyunacceptable.
Keywords: Superficialscald,internaldisorders,firmness,taste,lemongrass.

1. Oh,Y.A., Y.J. Oh,A.Y. Song,J.S. Won, K. BinSong,andS.C. Min, Comparisonof effectivenessof edible
coatingsusingemulsionscontaininglemongrassoil of different sizedropletson grapeberry safetyand
preservation. LWT- FoodSci. Technol., 2017. 75, 742ς750.
2. Salvia-Trujillo, L., M.A. Rojas-Graü, R. Soliva-Fortuny, and O. Martín-Belloso, Useof antimicrobial
nanoemulsionsas edible coatings: Impact on safety and quality attributes of fresh-cut fuji apples.
PostharvestBiol. Technol., 2015. 105, 8ς16.

Author CustódiaMaria LuísGagothanksFundaçãopara a Ciênciae a Tecnologia(Portugal)for their
postdoctoralfellowshipSFRH/BPD/108831/2015.
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Root lesion nematodes(RLN),Pratylenchusspp., are the third-ranking worldwide economic
impact group of plant-parasiticnematodes(PPN)and a seriousissuein crop protection and
productivity. Pratylenchuspenetransis consideredone of the most damagingspeciesof this
group, with over 400 plant hosts recorded, and a limiting factor for the production of
important agronomiccrops (e.g. corn, potato), ornamental plants (e.g. lily, roses)and fruit
trees (e.g. almond, cherry orchards). In Europe,and in particular in Portugal,this speciesis
widely detected in different potato growing areas. As other PPN,P. penetranssecretesa
repertoireof specificparasitismproteinscalledeffectors. PPNeffectorsoncedeliveredinto the
plant caninteract with plant molecules(e.g. receptorsor intermediates),either in the apoplast
or cytoplasm,triggeringand manipulatingin their benefit host molecularprocesses[2]. Cell
wall-degradingenzymesand other PPNhomologouseffectors of P. penetranshave been
described[1, 3-6]. However,little is known about the function of pioneercandidateeffectors
recentlyidentified for this particularspecies[5]. In this sense,gaininginsightsinto the modeof
action of thesenew effectorsand their interactinghost targetscanprovideusefulknowledge
for the developmentof nematode-resistantplants[1]. Furthermore,the impactof P. penetrans
in interaction with other plant pathogens(e.g. bacteria and fungi) in the affected cultures
emphasizesan urgent demand for the development of new and sustainable control
approachesas an alternative to common agriculture chemicals. Given the importance of
nematode effectors on plant-nematode interaction [2], this work intends to explore novel
biotechnologicaltools (e.g. RNAinterference) to understand in detail the importance and
function of specificeffectorsof P. penetrans, which canbe usedfor strategicimprovementof
cropsagainstthis resilientgroupof nematodes.

Keywords:Pratylenchuspenetrans, plant parasitic nematodes, parasitism, effectors, biotechnology, 
potato. 

Vieira et al. (2015) PLoSONE 10: e0144674 | Mitchumet al. (2013). New Phytol. 199:879-894
Vivianneet al. (2014). MPMI. 27:196-206 | Vieira et al. (2017) Plant Pathol66:1214-1224.
Vieira et al. (2018) MPP. 19: 1887-1907. | Vicente et al. (2019) PLoSONE14(2): e0212540.
Rosso et al. (2009). AnnuRev Phytopathol. 47:207
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Downymildew elicitedby the oomyceteHyaloperonosporaConstant. parasitica(Pers.:Fr)Fr.
is one of the most devastatingdiseasesin BrassicaoleraceaL. After the identificationof a
broccoli accessionhighly resistant to the downy mildew isolate Pp523, at the Instituto
Superiorde Agronomia(Lisbon),a collaborativeproject with the Laboratorythe Laboratory
of Genomicsand GeneticImprovement(LGGI)of the Universidadedo Algarve,wasinitiated
aiming at the identification of the locus (Pp523) responsible for this dominant and
monogenic resistance. Basedon a specificallyconstructed F2-based genetic map, the
resistancelocuswas locatedin the chromosome8 of this horticulture species. Theanalysis
of B. oleraceagenomic libraries constructedat the Universityof Georgia,USA,and of a
genomicBAC-library constructedin our lab for a S4 line of the resistantaccession,allowed
the physicalmappingof the locus Pp523 in a contig of 13 BACclones. Nevertheless,the
sequencingof this BAC-contig revealedthe presenceof multiple resistance-like genesin this
genomic region, a circumstance that, so far, hampered the exact and unequivocal
identificationof the locusPp523.
Treatmentsof pea (PisumsativumL.) with the alkylatingagentethylnitrourea(ENU),in the
frame of a mutation breedingcollaborativeproject with the Estaçãode Melhoramentode
Plantas(Elvas), resulted in the induction of two mutant lines immune to powdery mildew
(Erysiphepisi Syd.). Thecomplementationcrossesperformedbetweenthe two mutant lines
andbetweenthem anda line carryingthe naturallyoccurringrecessiveresistancelocuser1,
revealedthat both recessivemutationshad affectedthe samelocusand that this locuswas
er1. The identification of the expressedsequenceof this geneby another researchgroup,
was immediatelyfollowed by the identification of total genomicsequencein our lab. The
analysisof the genomicsequencesallowed the identification of a different point mutation
(SNP)in eachmutant line, which, in both cases,create early stop codonsand lead to the
truncation and lossof function of the codedprotein (PsMLO1). Theidentificationof a highly
polymorphicmicrosatellitesequencein the fifth intron allowed the establishmentof a SSR
markerableto discriminateamonga largemultitude of allelesof this resistancegene.

Keywords: Downy mildew; Powdery mildew; Genetic resistance; Pisum; Brassica.
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High Nature Value farmland (HNVf) can be defined as άǘƘƻǎŜareas in Europe where
agriculture is a major land use and where that agriculture supportsor is associatedwith
either a high species and habitat diversity or the presence of species of European
conservationconcern,or ōƻǘƘέ(Andersen et al., 200). HNV-Linkis an H2020recentlyclosed
project (March 2019) that ultimately aimed at improving the socio-economic and
environmentalsustainabilityof HNVfacrossthe EuropeanUnion by promoting innovation.
Theproject createda communityof practiceand knowledgeby linking10 areasthroughout
Europeanwhere HNVfarmingsystemsare prevalent. Theseάlearningareasέ(LA)were used
to evaluateinnovationexamplesandgapsrelevantto HNVfarmingsystems. In this paperwe
usedthe PortugueseLAςthe Silvo-pastoralsystemMontado locatedin άSítiode Monfuradoέ
(SM) to illustrate the approachmade in the project. Therefore,we identified innovative
solutionsof technical,commercial,social,institutional, and policynature that work and are
relevant for HNVf. We then highlightedgapsof innovation(the innovationsthat are needed
but not yet implemented)andpromoted the exchangeanduptakeof innovativepracticesin
support of HNVf. We concludedthat within the Montado of SM,examplesof innovationare
not frequent andare mostlyrelated to individualrather than collectiveinitiatives. At present
the main challengesidentified for the Montado were related to: the low soil fertility; lackof
new oak trees; undifferentiatedproducts; resistanceto managementfor multifunctionality;
lackof investmenton new managementpractices; dominantregimesupportingproductivism
and specializationin farming. Theway forward within the frameworkof the project wasthe
exchangeof innovation approachesexisting in other areas within the project. The co-
constructionof resultsbasedagri-environmentalschemesin the BurrenLAlocatedin Ireland,
was elected as an inspiringexamplefor supportingthe improvementof the economicand
environmentalsustainabilityof the MontadoasanHNVfsystem.

Keywords: HighNatureValuefarming; Innovation; Sustainability; Locally-adapted

Andersen,E., Baldock, D., Bennet, H., Beaufoy, G., Bignal, E., Brower, F., Elbersen, B., Eiden, G.,
Godeschalk, F., Jones,G., McCracken,D.I., Nieuwenhuizen, W., van Eupen, M., Hennekes, S., and
Zervas, G., 2003. Developinga high nature value farming area indicator. Consultancyreport to the
EEA. EuropeanEnvironmentAgency,Copenhagen.

Thiswork wasco-fundedby the European/ƻƳƳƛǎǎƛƻƴΩǎH2020Programme(HNV-Link,GA: 696391)
and by FEDERFundsthrough the OperationalProgrammefor CompetitivenessFactorsτCOMPETE
and National Funds through FCTτFoundation for Scienceand Technologyunder the Project
UID/AGR/00115/2019έ

Are Innovative Approaches Important to Sustain High Nature Value Farming 
(HNVf) Systems? The MontadoCase Study
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Climatechangeis widely recognizedasbeingone of the biggestthreats to globalterrestrial
biodiver sity [1] and the phenologyof speciesare shifting as a consequenceof climatic
variations[2]. Climatechangehas therefore the potential to disrupt ecosystemprocesses
through temporal (phenological) mismatchesbetween ecologicallyinteracting species[3].
Far from being trivial, alterations to the networks of interactions among specieshave
significant negative consequenceson the maintenance and stability of key ecosystem
processes,including some of which human well-being relies on (the so-called ecosystem
services). Biocontrolservicesis one of suchecosystemservicesand can be defined as the
impact of wild species(biocontrol agents)on the populationdensityof pests[4]. However,
the potential impact of climate change on biocontrol services through phenological
mismatchesbetweenbiocontrol agentsand pestsis still far from beingunderstood,limiting
our ability to plantheir managementandconservation. Theoverarchinggoalof this research
is to determine the impact of climate change on bat-mediated biocontrol servicesin
mediterraneanolive groves in the Alentejo region, the largest and most important olive
production region in Portugal. To achieve this challenginggoal, we will investigate the
environmentalmechanismsunderlying the flight phenologiesof insectivorousbats and a
major olive pest, the Olive fruit moth (PraysoleaeBernard1788) in the study region, the
synchrony(or degree of overlap) between the flight phenologiesof bats and pests, the
temporal dynamicof the interaction between bats and pestsusingan interaction network
approach,and the regional impactsof climate trends on bat-mediatedbiocontrol services.
Theoverallhypothesisis that climatechangewill lead to a phenologicalmismatchbetween
the flight phenologiesof insectivorousbatsandolive insectpests,whichwill be expressedin
a non-negligibleimpacton bat-mediatedbiocontrolservices.

Keywordsagriculturalpests; biocontrolservices; phenology; climatechange

1. SteffenW. et al. (2004) Globalchangeandthe Earthsystem: a planetunderpressure. IGBPGlobal
ChangeSeries. Springer-Verlag, Berlin.; 2. HughesL. (2000) Biological consequencesof global
warming: is the signalalreadyapparent?Trendsin Ecology& Evolution,15(2), 56-61.; 3. Tylianakis
J.M. et al. (2008) Globalchangeandspeciesinteractionsin terrestrialecosystems. Ecology
Letters,11, 1351ς1363.; 4. BaleJ.S. et al. (2008) Biologicalcontrol and sustainablefood production.
Phil. Trans. R. Soc. B363:761ς776.:
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Lignin is a very important source of phenolic compoundswith functional activities and
established/emergingnew applicationsin the cosmetic,pharmaceuticaland food industries.
In the last yearsthere hasbeena renewedinterest in the studyof delignificationprocesses,
not only becausethey facilitate celluloseupgrade,as they significantlyincreasecellulose
digestibility,but alsodue to the possibilityto obtain valueaddedproductsfrom lignin. In this
work, the residuesof Cistusladanifer, a native speciesof the Mediterraneanregion, were
explored as a source of added-value lignin derived compoundsin the framework of its
upgradewithin the biorefinery. Theseresiduesafter extractionand hydrothermaltreatment
were submitted to two different delignification (organosolv) processesusing as solvent
ethanol/water mixtures or alkaline-catalyzed glycerol (AGO) under diverse reaction
conditionsin order to maximizethe recoveryof the lignin-derivedphenoliccompoundsand
to producecarbohydrate-rich solids. Forcomparativepurposes,an aqueousalkalineprocess
wasalsotested(ASP).
Theobtainedresultsindicatethat ASP(4%NaOHfor 2h) leadto a higherdelignification(87%)
and enzymaticsaccharification(79%). A delignificationof Ḑ76% and enzymatichydrolysis
yieldsof 72% were obtained for AGO. EOwasmuch lessefficient (maximumlignin removal
30%). Themainphenolicsfound in the liquorsobtainedfrom ASPandAGOwere vanillicacid
andepicatechin, while gallicacidwasthe mainphenolicobtainedfrom EO.
The results obtained showed that C. ladanifer residuescan be a viable option for the
production of added-value lignin-derivativesand glucan-rich solidsto be usedas feedstock
for subsequentbioconversionprocesses.

Keywords: biorefinery, delignification,enzymatichydrolysis,lignin-derivedproducts
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The Montadoecosystem is losing its vitality and productivity, consequence of soil and 
biodiversity depletion, aggravated by the effects of climate change. The work to be carried 
out by the operational group ECOMONTADO XXI consists in the implementation and 
monitoring of a new forest management practice based on the Keyline system. This system is 
thought to promote the retention and redistribution of water in the soil, as well as the active 
construction of soil in cleared areas or with a low degree of forest cover. It can be used for 
pasture installation, as well as of new Montadoareas or any other agroforestry system. 
ICAAM is collaborating with Herdadedo Freixodo Meio and Herdadeda Machoqueirado 
Grouin the implementation and monitoring of the effectiveness of Keyline in these farms. 
The monitoring focuses on the evolution of moisture in the soil profile, the evolution of the 
pasture species and the evolution of tree-growth until the end of 2021. Another task of 
ICAAM is to disseminate this system of soil construction and water management that can be 
very adequate for the Mediterranean systems and a measure to mitigate the effects of the 
climatic changes on the Montado.

KeyWords: Keyline, soil building, water management, Montado, mitigation of climatic 
changes

The authors are grateful for the postdoctoral fellowship awarded under the project PDR2020-
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The FoodTechnology,Quality and Safetygroup (in PortugueseάTecnologia, Qualidadee
Segurançados Alimentosέ-TEQSA)promotes researchin food characterisation,processing
and preservation,in order to ensurefood quality and safety,mainlyof foods characteristic
from our Mediterranean diet. Furthermore, they pursuit food innovation through the
developmentof added value food products, operating new preservationmethodologies,
includingthe preservationof foods usingaromatic and medicinalplants, as well as their
essentialoils, and alsoevidencingenvironmentalconcernsboth by the useof edible films
and biodegradablepackagesor just by reducing food loss and food waste. The group
currently works under several thematic lines, such as food quality and safety, food
technology,developmentof new food products,shelf-life definition, heathierfoods,quality
standardisation(for exampleusingstarter cultures),biodegradablepackages,and food loss
andwaste.
Toachievethe proposedgoalsthe groupworksin different infrastructuresand laboratories,
namely the Microbiology Laboratory, the Technologyand PostharvestLaboratory, the
SensoryRoom,andthe ExperimentalMill.
In our projects, microbiological,as well as physicochemical,biochemical,rheologicaland
sensoryanalysesareperformedin different food matrices,suchasmeatandmeatproducts,
fruits, andcheeses,amongothers.
Presently, the group is involved in three ongoing projects, all in consortia with food
industries: two in meat and meat products,specificallyone in bovinemeat and another in
pork fermentedmeatproducts,andonein fruits, namelytablegrapes.

Keywords food scienceand technology; food quality and safety; starter cultures; Mediterranean
diet; biodegradablepackages; FoodLossandWaste

Thiswork is fundedby nationalfundsthroughFundaçãopara a Ciênciae a Tecnologia(FCT)/MCTES
under project UID/AGR/00115/2019, and supported by projects PDR2020-1.0.1-FEADER-031373,
PDR2020-1.0.1-FEADER-030803 and ALT20-03-0247-FEDER-024248, funded by national funds
throughFCTandco-fundedthroughthe EuropeanRegionalDevelopmentFund(ERDF).
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Corkoak(Quercussuber) is a tree speciesnative to the westernMediterraneanregionswith
a relevantecologicaland socioeconomicimportancefor Portugal. Corkaccountsfor 33% of
all forest productsat a national level, placingPortugalas a world leader in its production,
industrial processing,and exportation. Cork or phellem is a tissue derived from the
meristematicactivity of the phellogencharacterizedby a layered deposition of suberized
death cells. The high content in suberin provides cork with unique insulator and elastic
propertiesthat translatesinto a largevariety of industrialapplications. [1]. QsMYB1 gene,a
member of the R2R3-MYBtranscription factor family has already been associatedto the
regulationof suberinbiosynthesis,in corkoak[1,2].
During this work, a systemfor functional characterizationof QsMYB1 genewas developed
usinga reversegeneticapproach,in Solanumtuberosum(potato), which hasbeenusedasa
model to peridermstudies. After the establishmentof in vitro potato plants,the protocol to
produce plants genetically transformed for overexpressionof the QsMYB1 gene was
optimized using Agrobacteriumtumefaciens. The shoot regeneration efficiency after co-
cultivation with A.tumefaciensvariedfrom 29 to 80%, accordingto the type of explantsand
vectorsused. The root formation rate was higher than 89%, except in the internodal stem
explants,usingthe QsMYB1 vector. Theconfirmationof transformationefficiencyare being
performed by RT-qPCR. Thechemicalcompositionof microtubersperiderm producedfrom
transformedlineswill beevaluated.
This work will contribute to the elucidation of the regulatory networks of genes and 
metabolites involved in in the suberinbiosynthetic pathway.

Keywords: Suberin; Corkoak; Solanumtuberosum; Geneticreverse; QsMYB1.

1.Capote, T. et al., ChIP-Seqrevealsthat QsMYB1 directly targetsgenesinvolvedin ligninandsuberin
biosynthesispathwaysin corkoak(Quercussuber). BMCPlantBiology,2018. 18:198
2. AlmeidaT, et al. Molecular characterizationof QuercussuberMYB1, a transcription factor up-
regulatedin corktissues. Journalof PlantPhysiology,2013. 170: 172ς178.

This work was supportedby Alentejo2020, through FEDERunder Lentidev-ALT20-03-0145-FEDER-
000020project.
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We recently reported that Phlomispurpurea (Lamiaceae), indigenousto the southern
Iberian Peninsulaand Morocco, has antagonisticpotential in the rhizosphereof Quercus
suberL.(corkoak)andQ. ilexL. (holmoak)againstthe highlyaggressivesoil-born oomycete
Phytophthoracinnamomi1. In preliminarybiologicalscreenings,the 70% aq. EtOHextract
of the rhizome of Phlomis purpurea inhibited mycelial growth of P. cinnamomi and
protected Q. suberseedlingsfrom infection by P. cinnamomi. A novel nortriterpenoid was
isolatedfrom the root extractsand its structureelucidated. It wasshownto be exsudedby
roots and to exhibit antiproliferativeactivity againstfive Phytophthoraspecies,and tumor
HeLaand L929 cell lines 2. Moreover, the mRNAexpressionprofiling of P. purpureawhen
challengedwith P. cinnamomirevealedgenesputatively involvedin structuralbarriersand
induceddefenceresponsesagainstthe pathogen3.
Crossingthe metabolomeandtranscriptomedataisof major importanceto understandthe
mechanismsof resistanceto this pathogen. 55 root and 55 leaf samples(challengedand
controls)were analysedby LC-MSand massspectrawere generatedcomprising8727m/z
values. Separatedata correspondingto m/z massesfrom 50 to 1999, and intensities
present in all the spectrawere used to originate a data matrix which is presentlybeing
analysedfor metaboliteidentification. Preliminaryresultswill bedisclosed.

1. D. Neves,P. Caetano,J. Oliveira,C. Maia,M. Horta,N. Sousa,M. Salgado,L. Dionísio,N. Magan,
A. Cravador. Anti-Phytophthoracinnamomiactivity of Phlomispurpureaplant and root extracts,
2014, Eur. J. Plant. Pathol. 138, 835-846
2. Mateus, M.C.; Neves,D.; Dacunha, B.; Laczko, E.; Maia, C.; Teixeira,R.; Cravador,A. 2016.
Structure,anti-Phytophthoraand anti-tumor activities of a nortriterpenoid from the rhizome of
Phlomispurpurea(Lamiaceae). Phytochemistry, 131: 158-164.
3. Baldé, A.; Neves,D.; García-Breijo, F.J; Pais,M.S.; Cravador,2017. A. De novo assemblyof
Phlomispurpureaafter challengingwith Phytophthoracinnamomi. BMCGenomics,18:700. DOI:
10.1186/s12864-017-4042-6.

PÁG. 66



POSTER NUMBER 7



AGRO-SILVO-PASTORAL SYSTEMS

POSTER NUMBER 8

Impacts of Management Intensification on Soil Invertebrate Communities of 
Olive Groves in the Alentejo

Melguizo-Ruiz, Nereida* ; Jiménez-Navarro, Gerardo; Silva, Bruno; Barreiro, Sílvia;
Vasconcelos, Sasha; Herrera,JoséManuel

CIBIO/InBIO, Research Center in Biodiversity and Genetic Resources, University of Évora, R. Dom 
Augusto Eduardo Nunes, 7000-651 Évora, Portugal.
ICAAM ςInstitute of Mediterranean Agricultural and Environmental Sciences, University of Évora, 
7006-554 Évora, Portugal.
CIBIO/InBIO, Research Center in Biodiversity and Genetic Resources, University of Porto. Campus 
Agráriode Vairão, Vairão, Portugal.
CEABN/InBIOΣ /ŜƴǘŜǊ ŦƻǊ !ǇǇƭƛŜŘ 9ŎƻƭƻƎȅ άtǊƻŦŜǎǎƻǊ BaetaNevesέΣ Instituto Superior de Agronomia, 
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The ecologicalimpacts of managementintensification on biodiversity and agroecosystem
functions is, currently, a major concernin applied ecologyand conservation. Conventional
agricultural practiceshave been shown to adverselyaffect animal communitiesand their
associatedecosystemprocesses,through the conversionof complexnatural ecosystemsinto
simplified, cultivated crops, and the intensification of management practices on such
convertedareas. Most studiesfocuson intensificationimpactson predatory vertebratesor
arthropods considered as natural enemies, although ecological research on how the
intensification of agricultural managementpractices can affect entire communities, and
speciallysoil communities, is still scarce. Here we investigatedthe effect of agricultural
intensification on soil invertebrate communities of Mediterranean olive groves from the
Alentejo region. We found a major decline in the total abundanceof soil animals with
management intensification, as well as on some particular functional groups, such as
microbivoresandfungivores. Animalbodysizeswere alsoaffectedby intensivemanagement
practices,which can lead to dramatic consequenceson food-web structure and dynamics.
Our resultssuggestthat conventionalagriculturalpractices(useof herbicidesandpesticides,
irrigation, etc.) may severelyimpact soil food web structure, potentially altering associated
ecosystemfunctionsin Mediterraneanolivegroves.

Keywords: Soil invertebrate communities; agricultural intensification; management practices;
Mediterraneanolivegroves; functionalgroups; conservation

This work was funded by the PortugueseNational Funding Agency for Science,Researchand
Technology(FCT)andthe projectsPTDC/AAG-REC/6480/2014andALT20-03-0145-FEDER-000008.
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Soilacidity is one of the most important stressfactorsnegativelyaffectingcrop production
worldwide. Approximately,70% of the ²ƻǊƭŘΩǎpotentially arable land and 85% in Portugal
are acid soils, displaying manganese(Mn) and aluminum (Al) toxic levels. Dolomitic
limestone can overcome Mn toxicity of the granitic soils in Portugal [1], but might be
expensive. A complementaryor alternative approachto chemicalcorrection is the use of
beneficialmicroorganisms,which protect plants againsttoxicity of metal ions. In addition,
these microorganismscan also increasenutrient availabilityand thereby help to overcome
the low fertility problems,whicharecommonin the Montadosystem. Amongother benefits,
mycorrhizalsymbiosisexpandsthe plant uptake of nutrients and protects the host against
abiotic stresses[2], while rhizobiasymbiosisallowsthe conversionof atmosphericnitrogen
into inorganicnitrogen compoundsthat becomeavailableto legumehost. Therefore,the
exploitationof the tripartite symbiosis(ArbuscularMycorrhizalFungiςRhizobia-Legumehost)
might be a possibleapproachfor plant growth improvement[3]. Thisbiologicalapproachis
particularly relevant in the present days, consideringthat there is an urgent need for a
sustainableintensificationof agriculturalsystems.
Themainobjectiveof this project is to increaseproductivity in soilswith Mn toxicity through
chemicaland biologicalapproaches. In order to achievethis objective, severalstrategies
were used, such as monitoring the rhizobial population dynamicsafter soil correction
(chemicalapproach)and isolationof rhizobiaadaptedto the most prevailingsoil conditions.
This will lead to the formulation of efficient biofertilizers based on consortia of native
rhizobial strains, which will be effective and will improve pasture productivity. Moreover,
exploiting tripartite symbiotic associations(biologicalapproach)under toxicity conditions
will contribute to increasesystem productivity and to avoid partially or completely the
applicationof dolomitic limestoneassoil correction,which is expensiveand scarcein many
areas of the World. Overall, these strategies will contribute to increase the pasture
productivity and lead to a more sustainableand efficient exploitation of the Montado
agrosilvopastoralsystems.

Keywords: acidity, arbuscularmycorrizalfungi, rhizobia, symbiosis

Goss, M. J. andCarvalho, M. Plantsoil,1992. 139: 91-98.
Alho, L., Carvalho, M., Brito, I. andGoss,M. J. SoilUseManage., 2015. 31: 337ς344.
Goss,M.J., CarvalhoM., Brito I., AlhoL. andKadirS. AcademicPress, 2017. 81-109.

Thiswork wasfundedby FEDERfundsthroughthe Portugal2020/Alentejo2020in the frameworkof
the project ALT20-03-0145-FEDER-000039and by the Fundaçãopara a Ciênciae a Tecnologia(FCT)
fundsin the StrategicProjectUID/AGR/00115/2013. CBacknowledgesa FCTPostdoctoral fellowship
(SFRH/BPD/94751/2013).
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Desert truffles are of considerableinterest for ecological,agroforestry and commercial
purposes. Theyrepresenta key componentof the mycobiota, in arid and semi-arid regions,
dueto their important role assymbioticpartnersof diversehostplants,mostoften members
of the Cistaceae. Plus,their fruitbodies constitutesa potentially important food sourcefor
animalsand humans,rich in proteins and poor in carbohydratesand lipids. Desert truffle
increasingdemandhasrecentlyboostedmore research,aimingto achievenew strategiesto
enable their medium-large-scalecultivation. Hence,this study aims to expandthe current
knowledgeon the mycorrhizalassociationsof Cistusspp. with Terfeziaanddevelopstrategies
to allow its application towards desert truffle cultivation and production of Cistus
mycorrhized plants. As for results, we have successfullydeveloped rapid and efficient
micropropagationprotocolsfor both Cistusladaniferand Cistussalviifolius[1]. Furthermore,
we effectivelyinfected,ex-vitro, the roots of micropropagatedC. ladaniferand C. salviifolius
seedlingswith Terfeziaarenaria inoculum. Using the ex-vitro approachwe obtained an
elevatedinfection rates (80 %) and observedthe formation of ectomycorrhizaewith partial
sheadon the fine roots of both Cistusspecies[2]. Oneof the most important output from
this studywasthe successfulisolationand subcultureof variousTerfeziastrains/species(11
strains/ 4 species)on a novel agar media (patent pending) developedto overcome the
broadlyknowndifficulty of isolationof manyAscomycotaandsomeBasidiomycota.
These results are promising, as they show that in the near future, this and other
biotechnologicalresearchmight enablethe cultivationof a myriadof wild ediblemushrooms
andtruffles that sofar cannotbecultivated.

Keywords: Terfeziaarenaria; Cistus; Mycorrhizationprocess; deserttruffles

Louro R., PeixeA. & Santos-SilvaC. 2017. New Insightson CistussalviifoliusL. micropropagation.
Research& Reviews: Journalof BotanicalSciences, 6(3): 10-14; Santos-SilvaC. 2018. ProjectALT20-
03-0145-FEDER-000006Annualreport. 6pp.

Financialsupport from the ProjectALT20-03-0145-FEDER-000006(EuropeanRegionalDevelopment
Fund/ EuropeanSocialFund)isacknowledged.

MicopartnersςSymbiosis are the Future

PÁG. 72



POSTER NUMBER 10



AGRO-SILVO-PASTORAL SYSTEMS

POSTER NUMBER 11

B. Medronho1,2*,A. Filipe1, C. Costa2, A. Romano1, B. Lindman2, H. Edlund2 and M. Norgren2

1Faculty of Sciences and Technology (MeditBio), Ed. 8, University of Algarve, Campus de 
Gambelas, 8005-139 Faro, Portugal
2FSCN, Surface and Colloid Engineering, Mid Sweden University, SE-851 70 Sundsvall, Sweden

*Corresponding author: bfmedronho@ualg.pt

Diffusion wave spectroscopy(DWS)is a powerful optical techniquesuitable to investigate
turbid samplesin a nondestructiveandreproducibleway,providinginformation on the static
and dynamicpropertiesof the system. Thisincludesthe relative displacementof emulsion
droplets over time and changesin the viscoelasticproperties. Here, novel and promising
cellulose-basedoil-in-water (O/W) emulsionswere preparedand studied,for the first time,
by DWS[1]. Celluloseplaysthe role of a noveleco-friendly emulsifyingagent. Thehydrolysis
time of cellulosewasobservedto affect the averagesizeof the emulsiondropletsand their
stability; the longer the hydrolysistime, the more dispersedand stablethe emulsionswere
found to be. Additionally,a good complementaritybetween the microrheology(DWS)and
macrorheology(mechanicalrheometer) data was found. Our work suggeststhat DWSis a
highly attractive method to investigatethe stability, agingand microrheologypropertiesof
cellulose-based emulsions, providing valuable insights on their microstructure. This
technique is thus highly appealingfor the characterizationand designof novel emulsion
formulations.

Keywords: Diffusing-wavespectroscopy; Cellulose; Emulsions; Microrheology

Medronho, B.; Filipe,A.; Costa,C.; Romano,A.; Lindman, B.; Edlund, H.; Norgren, M. Microrheology
of novelcellulosestabilizedoil-in-wateremulsions. J. Colloid. Interf. Sci. 2018, 531, 225-232.

ThePortugueseFoundationfor Scienceand Technology(FCT)is acknowledgedthrough the projects
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2014. Financialsupport from the SodraSkogsagarnasStiftelse, StiftelsenNilsoch Dorthi Troedssons
forskningsfond, SwedishResearchCouncilVR,grantno. 2015-04290aregratefullyacknowledged. Dr.
Mathias Reufer (LS Instruments AG) is acknowledgedfor all the technical support with the
measurements.
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Pinewilt disease(PWD)is one of the most important threats to conifer forestsin Europe[1]
and worldwide [2], causingsevere economicand environmental damages. This complex
diseaseresults from the interaction between three biological elements: the pathogenic
agent Bursaphelenchusxylophilus, also known as pinewood nematode(PWN); the insect-
vector (cerambycidbeetlesof the genusMonochamus) [3], and the host tree, mostly from
Pinusspp. [4]. In 1999, B. xylophiluswasfirstly identified in maritimepines(Pinuspinaster) in
Portugaland in Europe[1, 5]. Despitea nationwidemonitoringsystem,enforcementof strict
phytosanitarymeasuresand constraintsimplementedafter PWNdetection,this devastating
problemhasspreadquicklyin Portuguesemainland,MadeiraIsland[5] and Northern Spain
[6].
Asa migratory endoparasite, once insidesusceptibletree, PWNhasthe ability to feed on

the livingparenchymaof the epithelialcellsin the resincanals,causinga reduction in water
flux andultimately cessationof resinflow. In the later stagesof the disease,PWNassumesa
mycetophagousphase. The developmentof the PWN population appearsto be strongly
associatedwith fungi that colonizethe declining trees [3]. Fungiharboured in weakened
pinesare seenas essentialfor the ongoingdevelopmentand completion of the PWNlife-
cycle,affectingnot only PWNreproduction[8] but alsothe numberof individualscarriedby
the insect-vector[9-10].
Througha spatio-temporal analysis,PineEnemywill focus on the characterizationof the

structure and dynamicsof the nematode-fungi interactions through culturable and non-
culturable approacheswith special emphasisin metagenomicsanalysis. Our aim is to
understandif PWN-associatedmycobiotaplaysa key-role in the developmentof PWD,in
interactionwith PWNandinsect-vector,andinto whichextendcanbe targetedto disrupt the
diseasecycle.

Keywords: Bursaphelenchusxylophilus, Metagenomics,Monochamusspp., Mycobiota, Pine Wilt
Disease.

Thiswork wassupportedby the the nationalprojectPineEnemy: Exploringthe NEmatode-MYcobiota
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paraa Ciênciae Tecnologia/ Ministério da Ciênciae do EnsinoSuperior,throughnationalfunds,and
by FEDERunderthe PT2020PartnershipAgreement.
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Corkis one of the most valuablenon-wood forest products,which takespart of the most
important industrial sectors in Portugal,playing also an important economic,social and
ecologicalrole in the Mediterraneanregion. It is periodicallyharvested,every9 years,from
corkoak(QuercussuberL.) duringthe ǘǊŜŜΩǎlifespan. Corktissueresultsfrom the activity of
a secondarymeristem called phellogen. Sometimes,the cumulative layers of cork are
crossedby lenticular channels,named lenticels or cork pores, which are produced by a
specific meristem, the lenticular phellogen [1]. Cork porosity, consideringthe number,
dimension and distribution of lenticular channels,is the major contributor to the cork
quality. Large and abundant pores are unwanted in industry as they interfere in cork
properties [2]. Meanwhile, the controlling factors for the formation of lenticels are still
unknown. During the Lentidev project, a histological study of lenticular channel
developmentwasperformed in youngbranchestogether with a transcriptomicanalysisof
thesestructures. In this context,the isolationof singlecellsof thosespecificmeristemswas
optimizedin Q.subertissuesusinglasermicrodissectiontechnique. RNAextractionsfor RNA-
seqanalysishavebeen alsooptimized in the suberizedcells. Thiswork will contributed to
increase the knowledge of the lenticular development and the genetic role of these
structuresin corkquality.

Keywords: Phellogen; Lenticel; Single cell; Laser Microdissection; RNA-Seq; Cork oak. 
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ICAAM participates in the Water Management and EcologicalSecurity project funded
through the EUPartnershipInstrument, specificallythrough the developmentof the River
BasinRestorationPlanof NanxiRiver(Yongjiacounty,Zhejiang,China). Thewatershedof the
NanxiRiveris rich in naturalandcultural resources. Theobjectiveof the project is to analyse
the ecologicalstatusof the NanxiRiver,adaptingto the Chinesecontext the methodologies
developedfor the implementationof the Water FrameworkDirective(WFD). Thisobjective
involvesanalysisof physical-chemicalparameters,hydromorphology, macrophytes, riparian
vegetation, macroinvertebrates,fish and birds. The pressuresand changesthat the river
basinis subjectto will alsobe analyzed. Thecollectionof theseelementsand evaluationof
the data collectedwill allow the developmentof the mitigation and restorationplan. During
the springof 2019a samplingcampaignwasconducted. Theinformation gatheredwill serve
asa basisfor improvingthe adaptationof the WFDprotocols to the Chinesereality. In the
future, more information will be collected and later used for the developmentof future
scenariosto elaborate the restoration plan, involving the needs of the community of
stakeholders. We hope that this work can contribute to the development of policy
recommendationsthat can be replicated in Chineserivers. For additional information and
involvementin future activitiesof the projectcontact: aimendes@uevora.pt

Keywords: China,River,Freshwater,Restoration,WaterFrameworkDirective
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Conflictsbetweensocioeconomicand biodiversityconservationgoalshaveproduceda gloomylegate
that are beingcurrentlyupgradedunder the GlobalEnvironmentalCrisis. Thedirect anthropicimpacts
over biodiversity are now adding up to a myriad of other threats, thus putting biodiversity under
stressfulconditions. In a globalizedworld, the effectsof grandenvironmentalprocesses(e.g. climate
change)instigate severepressuresover biodiversity equilibria, resulting in fully-dynamicecological
systemsin whichbiologicalfeatures(asspecies)spreadspattialy. Theenlargmentof spacerequiredto
processesoperate leads to increasedinteractions of ecologicalelements with establishedsocietal
processes(e.g. pervasivesocioeconomicactivities). Under this context, cutting-edge conservation
policiesneedto be guidedby a new setof rulesthat balance-out the legitimate,aspirationaloutputsof
modern-day societal development with healthy biodiversity conditions, persistent at long-term.
Curiously,this double-sided reconciliatory portrait has been compellingly supported by strategic,
policy-driven, global sustainability treaties (e.g. Conventionon BiologicalDiversity, the UN 2030
SustainableDevelopmentAgenda,).
Usingthe 15th (Lifeon Land)and17th (Partnerships)goalsof the 2030UNAgendaasbenchmarks,we
developeda European- wide spatialdatasetof potential socioeconomicarea-atractivenesswith the aim
of identifying opportunity areas for collaborative partnerships (win/win frameworks) between
conservationand establishedsocioeconomicactivitiesand, parallely, to pinpoint bottlenecksof such
reconciliatoryapproaches,where biodiversityconservationtends to lose societal inclusiveness(thus
effectiveness). A set of informative socioeconomicmaps are presented,where a diverse array of
socioeconomicinformation collectedin institutuional, open-accessweb databasesis assessed. These
maps are categorizedin three classesaccordingto their conservationplanning utility: i) maps of
(financial and legislative) conservation incentives; ii) maps of societal factors likely to facilitate
absorsionof conservationactions at local scales(e.g. educational programmes, environmentally-
concernedlegislation),and iii) mapsabout opportunity costs,definedasthe required financialefforts
that conservationplans incur to compensateestablishedconflictual actitivities for their foregone
returns when these abate (or cease)their negative impacts or when they are relocated in other
regions. Additionally, summarymaps were also developed,in which the three utility datasetsare
standardizedby their monetaryvaluingat a 10 km2 grid resolution. Theseensemblemapsdeliver a
first-stagesocioeconomiclayer to be usedin implementaionand policy-driven stagesof conservation
plansin Europeat a continentalscale.
Science-basedconservationplanningrequiresproper explanatorydata of biotic, abiotic and societal
realities. With the two former factors already well establishedin typical conservationapproaches,
larger gaps still exist to inform on the socioeconomicdimension. This study brings a modest
contribution in the provisionof a potential socioeconomicfingerprint acrossEurope. Asin war games,
learningandstudyingenemypatternsandstrategiesenablesoneto bestrespondto their dissentsand,
ideally to build bridgesfor dialogueand reconciliation. In this environment,there are spacefor both
partiesto win. Undersuchan idilic vision,the well functioningof bioversityandecosystemspromotes
humanwelfare under a sustainabilityparadigmof development,capableto thrive the global flowing
stressesfrom climatechange.
Keywords: biodiversity; biosocioeconomicsystems, climate change; optimization; protected areas; spatial 
conservation planning. 
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The benefits of using legume crops in agriculturehave been known for a long time. Most
legumespeciesusedfor food andforagesharethe ability to establishnitrogen-fixingsymbiosis
with a particular group of soil bacteria,namedrhizobia. Insidethe nodules,rhizobiaconvert
atmosphericnitrogen(N2) into ammonia(NH3), whichis then assimilatedby the hostplant and
ultimately this nitrogencanbe transferredto the soil. A better understandingof the molecular
basesof rhizobia stresstolerancewill allow us to maximisethe nitrogen input provided by
these symbioses. Thisis particularly important consideringcommonsoil constraints,suchas
acidity or salinity problems,as well as the current predictions of climate change(towards
highertemperaturesin the Mediterraneanregion)[1,2].
Ourwork showedthat natural rhizobiapopulationsarediversein termsof toleranceto abiotic
stresses,even when isolatesfrom the samespeciesare compared[3-5]. In addition, these
studiesshowedthat, in somecases,a higher inductionof major stressresponsegenesseems
to be associatedwith a higher toleranceto stress. Nevertheless,a stresstolerant phenotype
probablyrelieson a more complexgeneexpressioncontrol. Therefore,a globaltranscriptomic
approachwasusedto identify genesrespondingto heat, acidityand salinity [6-8]. Functional
studieson individualstressresponsegenesshowedthat besidestheir influenceon the stress
tolerancephenotype,thesegenesmayalsoimprovethe symbioticperformanceof rhizobia[9-
12]. Thus, stress responsegenes represent a promising tool to optimise rhizobia-legume
symbioses,in order to provide higher nitrogen levels to the ecosystemand consequently
reducingthe amountof syntheticnitrogenfertilisersusedin agriculture.

Keywords: symbiosis; legumes; biologicalnitrogenfixation; temperature; salinity; acidity
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