
Welcome to CENTRE FOR BOTANY APPLIED TO AGRICULTURE 

CBAA is a well renowned research centre in plant and vegetation sciences, microbiology, grapes and wine. Our mission is to:  

Ô Carry out excellent fundamental and strategic/applied research 
 towards the generation of economic and societal impact 

Ô  Train scientists 

Ô Make our findings available to economical agents and society in  general 

CBAA aims at stimulating scientific excellence, rendering the Center a reference institution in fundamental and applied 
integrative biological studies. Research at CBAA focuses on four main RESEARCH AREAS as well an additional integrated 
platform with multidisciplinary approaches. 

Ô Epigenetics, genetic diversity and selection 

Ô Environmental ecophysiology and functional genomics 

Ô Microbes, food and wine 

Ô Plant diversity and conservation 

Ô Grapevine and Wine News 

The team of Prof. Pedro Aguiar Pinto and Prof. 
Carlos Lopes, produced several climatic and bio-
climatic indices for the recent-past period (1973-
2010). These indices are being object of a 
preliminary statistical study aiming to test their 
pertinence and will be object of publication. 
Future climate data scenarios generated by a GCM 
model and downscaled to regional models (for 
different levels of green house gases emissions, 
according to development scenarios released by 
IPCC-SRES report) will be used to produce similar 
climatic and bio-climatic indices. With these 
indices we will quantify and analyse the 
geographical distribution pattern of the main 
impacts of recent and future climate change on 
Portuguese viticulture. Portuguese Viticulture 
regions will be characterized with these indices. 

Awards 

In July 7th 2011, the Fundação Franscisco Girão awarded a prize that distinguished the PORTUGUESE 
ASSOCIATION FOR GRAPEVINE DIVERSISTY (PORVID) whose primary objective is to preserve the Portuguese 
grapevine varieties. This award was in honor of Francisco Girão (1904-1973), a man who was an innovator in 
many facets of Portuguese viticulture in years 50-70 of last century. The President of PORVID, the Professor 
Antero Martins (Professor of ISA/UTL and member of CBAA), who for decades has been devoting his research 
and teaching to the diversity of the grapevine in Portugal, received this award on behalf of the Association. 
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RELEVANT PUBLICATIONS 

A global view on the riparian forests with Salix neotricha and Populus alba in the 
Iberian Peninsula (Portugal and Spain) 
Forests dominated by Salix neotricha, and Populus alba found along the mesoeutrophic rivers in the Iberian 
Peninsula, were studied. We discuss the floristic circumscription, chorology, and community segregation based on 
the available releves of all Iberian riparian communities included in Populenion albae. A new willow and poplar 
forest type is proposed. Cluster analysis including all Iberian communities of Populenion albae shows a clear 
floristic segregation within the suballiance and confirms the originality of the new association. Furthermore, 
chemical characteristics of the water along some of the Portuguese watercourses with Populenion albae were 
studied and compared to the oligotrophic rivers occupied by Osmundo-Alnion communities. This study suggests 
that floristic separation between the communities of Populenion and Osmundo-Alnion is accompanied by a 
differentiation of the water trophic level.  
 
Costa, J. C., Neto, C., Capelo, J., Lousã M. and Rivas-Martínez, S. (2011) A global view on the riparian forests with Salix neotricha and 
Populus alba in the Iberian Peninsula (Portugal and Spain). Plant Biosystems , 145:3, 553-569  J. C. Costa:  jccosta@isa.utl.pt  

Acacia saligna (Labill.) H. Wendl in the Sesimbra 
County: invaded habitats and potential distribution 
modeling 
The aim of this study is to establish the spatial pattern of 
colonization and spread of Acacia saligna modeling, susceptibility 
evaluation and to perform a cost-effective analysis in two sites of 
community importance in the Sesimbra County. The main goal is to 
increase the knowledge on the invasive process and the potential 
distribution of the Acacia saligna in Sesimbra County, namely in the 
Natura 2000 sites. The results show a high correspondence between 
higher values of potential of occurrence and soils characteristics and 
distance to rivers; these factors seem to benefit the ǎǇŜŎƛŜΩ invasion 
process. The predicted A. saligna distribution allows for a more 
efficient concentration and application of resources (human and 
financial) in the most susceptible areas to invasion, such as the local 
and national Protected Areas and the Sites of Community 
Importance, and is useful to test hypotheses about the specie range 
characteristics, habitats preferences and habitat partitioning. 
 
Gutierres, F., Gil, A., Reis, E., Lobo, A., Neto, C, Calado, H. and Costa, J.C. (2011) 
Acacia saligna (Labill.) H. Wendl in the Sesimbra County: invaded habitats and 
potential distribution modeling. Journal of Coastal Research, SI 64: 403-407.                     
J.C. Costa: jccosta@isa.utl.pt  

Analytical and Sensorial Characterization of the Aroma of Wines Produced with Sour 
Rotten Grapes Using GC-O and GC-MS: Identification of Key Aroma Compounds  
In the present work, the aroma profiles of wines elaborated from sound and sour rot infected grapes as raw 
material have been studied by sensory analysis, gas chromatographyςolfactometry (GCςO) and gas 
chromatographyςmass spectrometry (GCςMS), with the aim of determining the odor volatiles most likely 
associated to this disease. The effect of sour rot was tested in monovarietal wines produced with the Portuguese 
red grape variety Trincadeira, and in blends of Cabernet Sauvignon and sour rotten Trincadeira grapes. Wines 
produced from damaged berries exhibited clear honey-like notes not evoked by healthy samples. Ethyl 
phenylacetate (EPhA), and phenylacetic acid (PAA), both exhibiting honey-sweet like aromas, emerged as key-
aroma compounds of sour rotten wines.  
 
Barata A, Campo E, Malfeito-Ferreira M, Loureiro V, Cacho J, and  Ferreira V. (2011) Analytical and sensorial characterization of the aroma 
of wines produced with sour rotten grapes using GC-O and GC-MS: identification of key aroma compounds. J Agric Food Chem, 
59(6):2543-53.   Malfeito-Ferreira, M. - mmalfeito@isa.utl.pt  
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Annual dune plant communities in the Southwest 
coast of Europe 
This study presents an updated sintaxonomic review of the annual 
communities from coastal dunes in the Southwest coast of 
Europe, specifically in the Iberian Peninsula, including both types: 
directly influenced by the sea salt spray and not affected 
by this influence. The floristic segregation of the different plant 
associations was obtained by statistical agglomerative 
processes (UPGMA, Unweighted Pair Group Method with 
Arithmetic Mean) plus principal coordinate analysis (PCoA) and 
discussed based on the interpretation of phytosociological tables. 
Three new communities in central western Portugal were 
found and are described: Pseudorlayo minusculae-Polycarpietum 
alsinifoli, Cerastio diffusae-Vulpietum fontqueranae and 
Omphalodo kunzinskyanae-Evacietum ramosissimae. 
 
Costa, J. C., Carlos, C. N. and Lousã, M. (2011) Annual dune plant communities in 
the Southwest coast of Europe. Plant Biosystems, 145, pp. 91ς104.  
Costa, J. C.: jccosta@isa.utl.pt   

Distribution map of annual dune plant communities in Iberian 
Peninsula and west of North Africa. 

Assimilable Nitrogen of vine grapes. Validation and comparison of formol and FT-IR 
method 
Two methods used to evaluate assimilable nitrogen of grape juice were studied and compared in this work: the 
formol method and the CˇǳǊƛŜǊ-transform mid-infrared (FT-MIR) spectroscopy. Formol titration was then used as 
the reference method for the calibration of FT-MIR spectroscopy to determine the assimilable nitrogen of grape 
juice.  Grape juice samples (n=71) were analyzed simultaneously by formol method and CˇǳǊƛŜǊ-transform mid-
infrared (FT-MIR) spectroscopy. Firstly, we proved that the formol method can be an easy and routine method for 
the determination of assimilable nitrogen in the wine industry and, additionally, an important tool for winemakers 
in deciding the applicability or not of nutrients to musts. Secondly, this study demonstrated that it was possible to 
explore the applicability of FT-ɾLw technology to detect the assimilable nitrogen of grape juice for quantification 
purposes. Furthermore, the FT-MIR should be considered as an addition to formol method rather than a 
replacement for determining assimilable nitrogen of a grape juice. The calibration and validation of the FT-IR 
spectrometry strongly depends on the conditions of the analysis, the sampling procedure and on the quality of the 
reference data. 
 
SKOUTELAS, D.; J. M. RICARDO-DA-SILVA; O. LAUREANO (2011) - Assimilable Nitrogen of vine grapes. Validation and comparison of formol 
and FT-IR method. South African Journal of Enology and Viticulture (accepted for publication).  
Jorge M Ricardo-da-Silva - jricardosil@isa.utl.pt; Olga Laureano  - olgalaureano@isa.utl.pt  

Biotic and abiotic parameters that distinguish types of temporary ponds in a Portuguese 
Mediterranean ecosystem 
Temporary ponds are seasonal wetland habitats subjected to extreme and unstable ecological conditions. Our 
study area was the coastal plain of southwest Portugal, which spans across 100 km north to south and hosts a 
large number of temporary ponds as a consequence of climatic and edaphic characteristics. Field sampling of 
floristic and edaphic data was carried out in 24 temporary ponds every spring between 2005 and 2008. We 
recorded a total of 174 plant species identified within visually homogeneous plots. We found three significantly 
different groups of ponds which corresponded to an eco-physiognomic pond typology: Mediterranean temporary 
ponds, marshlands, and disturbed ponds. Pond type was distinguished by a complex combination of some of these 
variables, including environmental energy, soil texture, nitrogen content of the soil and pH. A practical way of 
discriminating between different types of ponds is important so that management and conservation measures can 
be defined accordingly. 
 
Pinto-Cruz, C., Barbosa, A.M.,  Molina, J.A. and  Espírito-Santo, M.D. (2011) Biotic and abiotic parameters that distinguish types of 
temporary ponds in a Portuguese Mediterranean ecosystem. Ecological Indicators, 11 (6),  1658-1663.     
Pinto-Cruz, C.: ccruz@uevora.pt  
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Climate change and the outdoor regional living plant collections: an example from 
mainland Portugal. Biodiversity and Conservation  
Climate change threatens not only plant species occurring naturally, but also impacts on regional living plant 
collections, which play an important role in ex situ conservation strategies. We analysed seven sites on mainland 
Portugal with potential for species conservation  in the light of downscaled climate change scenarios, using an 
environmental envelope approach and a predefined bioclimatic neighbourhood for each site. For each site, the 
expected geographical shift of its original bioclimatic neighbourhood (1950ς2000) was mapped for 2020, 2050 
and 2080. We concluded that, according to the Intergovernmental Panel on Climate Change A2 scenario, all 
considered sites will be outside the predefined bioclimatic neighbourhood by 2080, while according to the B2 
scenario all of them will be inside that neighbourhood, although sometimes marginally so. Therefore, the 
implementation of global sustainability measures as considered in the B2 scenario family can be of great 
importance in order to delay significantly the impacts of climate change, giving extra time for the adaptation of 
the outdoor regional living plant collections.  
 
Monteiro-Henriques, T. and Espírito-Santo M.D. (2011). Climate change and the outdoor regional living plant collections: an example 
from mainland Portugal. Biodiversity and Conservation. Biodiversity and Conservation, 20(2): 335-343.  
                                  Monteiro-Henriques, T:  tmh@isa.utl.pt 

Combining cover cropping with deficit irrigation in a Mediterranean low vigor vineyard 
The aim of this research was to test the effects of vineyard soil management practices combined with deficit 
irrigation strategies on the performance of the grapevine (Vitis vinifera L.) red variety Tempranillo. Two soil 
management practices (soil tillage - ST - and permanent resident vegetation - RV) were combined with three 
deficit irrigation treatments (regulated deficit irrigation ς RDI -, partial rootzone drying ς PRD - and conventional 
sustained deficit irrigation - DI) during two growing cycles. Compared to ST, RV reduced soil water content during 
spring, inducing a significant reduction in vine vegetative growth, yield and must titratable acidity. Only in the 
second season RDI showed a significant reduction on vine vegetative growth, yield and must titratable acidity as 
compared to PRD and DI whose results were similar to one another. In a dry area such as ours and a low vigour 
vineyard, the combination of resident vegetation with deficit irrigation treatments should be carefully 
considered as it can reduce yield without any benefits to grape quality. In this site the conventional deficit 
irrigation should be preferred to RDI and PRD as it is technically the simplest deficit irrigation strategy and has 
enabled an efficient control of vegetative growth without negative impact on yield and berry composition as 
compared to the other irrigation treatments. 
 
Lopes, C.M., Santos, T., Monteiro, A.; Rodrigues, M.L, Costa, J.M. and Chaves, M.M (2011). Combining cover cropping with deficit irrigation in a 
Mediterranean low vigor vineyard. Scientia Horticulturae , 129:603-612.   Lopes, C.M - carlosmlopes@isa.utl.pt  

Comparative Transcriptomic Profiling of Vitis vinifera Under High Light Using a Custom-
Made Array and the Affymetrix GeneChip 
Understanding abiotic stress is one of the most important issues in plant research nowadays. To determine 
whether the pathways activated reflect the processes occurring upon light stress, we used Vitis vinifera Affymetrix 
GeneChip (VvGA) and a custom array of genes responsive to light stress (LSCA), quantified by qRTςPCR. When 
expression profiles were compared, ΨǇǊƻǘŜƛƴ metabolism and ƳƻŘƛŦƛŎŀǘƛƻƴΩΣ ΨǎƛƎƴŀƭƭƛƴƎΩΣ and Ψŀƴǘƛ-ƻȄƛŘŀǘƛǾŜΩ genes 
were more represented in LSCA, while, ΨŎŜƭƭ wall ƳŜǘŀōƻƭƛǎƳΩ and ΨǎŜŎƻƴŘŀǊȅ ƳŜǘŀōƻƭƛǎƳΩ were the categories in 
which gene expression varied more significantly in VvGA. These functional categories confirm previous studies 
involving abiotic stresses, enhancing the common attributes of defence pathways. The LSCA analysis detected 
strong response of heat shock genes, particularly the protein rescuing mechanism involving the cooperation of 
chaperone systems (Hsp100 and Hsp70) which showed an unusually late response, of extreme relevance to 
remove non-functional, potentially harmful polypeptides arising from misfolding, denaturation or aggregation 
caused by stress. In this way, in vitro grapevine transferred to ex vitro activates common signalling and protein 
repair pathways although more delayed and time-prolonged than the universal responses to ΨǘȅǇƛŎŀƭΩ excessive 
light. The success of LSCA also proves the reliability of custom made arrays, particularly for species with no 
GeneChip available and for researches dealing with specific and focused problems. 
 
Carvalho L, Vilela B, Mullineaux PM, Amâncio S. (2011) Comparative Transcriptomic Profiling of Vitis vinifera Under High Light Using a Custom-Made Array 
and the Affymetrix GeneChip. Molecular Plant, doi: 10.1093/mp/ssr027.   Sara Amâncio  - samport@isa.utl.pt  
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Grapevine varieties exhibiting differences in stomatal response to water deficit 
Knowledge on variety traits and physiological responses to stress is still scarce in Vitis vinifera. This limits 
optimization of irrigation and breeding strategies for higher water use efficiency. In two field trials, we 
characterized five varieties by using thermal imaging and leaf gas-exchange: Aragonez, Trincadeira, Cabernet-
Sauvignon, Syrah and Touriga Nacional. Leaf temperature determined by thermal imaging (Tleaf) correlated 
negatively with stomatal conductance in both trials and this inverse relationship was most significant at noon. 
The temperature of leaves was inversely related to leaf pre-dawn water potential (ʌǇŘ). The different 
genotypes showed different leaf temperature for identical plant water status and the differences were related 
with the different stomatal control of the varieties. Consequently irrigation strategies based on leaf temperature 
measurements by thermal imaging must account for differences in stomatal regulation by different varieties. 
 
Costa JM, Ortuño MF, Lopes CM, Chaves MM (201X) Grapevine varieties exhibiting differences in stomatal response to water deficit. 
Functional Plant Biology (accepted) 
 
Costa J.M - miguelc@itqb.unl.pt  

Image source: http://www.cool-

surf.com/gallery/main.php?g2_view=dynamicalbum.PopularAlbum&g2_albumId=6345
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Haploid independent unreductional meiosis in hexaploid 
wheat.  
Unreductional meiosis and formation of 2n gametes is the main mechanism 
in the emergence of sexual polyploids. Bread wheat (Triticum aestivum L.) is 
a natural allohexaploid with regular diploid-like meiosis resulting from two 
sequential events of hybridization associated with chromosome doubling. 
Several studies have addressed the question of chromosome duplication 
considering that this is a haploid-dependent process. We show here that 
unreductional meiosis occurs in hexaploid wheat genotypes where two 
homologues are present for each chromosome as a asynapsis dependent 
process controlled by a genotype-temperature mechanism. This is the first 

Efficient H2 production via Chlamydomonas 
reinhardtii. 
The interest in obtaining molecular hydrogen (H2) from 
biological sources is rising, especially as it provides an 
alternative to bulk chemical processes and allows 
departure from crude oil or natural gas, towards large-
scale, economical generation of clean fuel for automotive 
engines. Our opinion article examines recent 
improvements in H2 production by wild and mutant strains 
of Chlamydomonas reinhardtii ς the green microalgae 
currently considered as the best eukaryotic H2 producer. 
We review various aspects of genetic and metabolic 
engineering of C. reinhardtii, as well as process 
engineering. Additionally, we lay out possible scenarios 
that would lead to more efficient research approaches in 
the near future, as part of a consistent strategy for 
sustainable biohydrogen supply. 
  
Esquivel, M. G.; Amaro, H. M.; Pinto, T. S.; Fevereiro, P. S.; Malcata, F. X. 
(2011) Efficient H2 production via Chlamydomonas reinhardtii. Trends 
Biotechnol doi:10.1016/j .tibtech.2011.06.008.   
Maria G. Esquível - gesquivel@isa.utl.pt; F. Xavier Malcata - 
fmalcata@ismai.pt  
 

time that formation of 2n microspores is observed in wheat as a haploid independent process. The present results 
raise the hypothesis that wheat evolution could result form unreduced gamete fertilizations challenging the 
generalized idea that in wheat intergeneric hybridization occurred prior to chromosome duplication.  
  
Ressurreição F., Barão A., Viegas W., Delgado M. (2012). Haploid independent unreductional meiosis in hexaploid wheat. In Meiosis  (ed. 
Andrew Swan), Intech, ISBN 979-953-307-212-7 (in press)          Margarida Delgado ς mxdelgado@isa.utl.pt  
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Multiple lectin detection by cell membrane affinity 
binding  
Lectins are proteins of non-immune origin which bind carbohydrates. The 
recognition that oligosaccharides function as the third code of life has risen 
the biological and technological significance of lectins as their receptors in 
processes such as cancer, virus infections, pandemics, etc. A methodology 
to screen many extracts for lectins is presented, based on their affinity 
binding to isolated erythrocyte (or other cell type) membranes followed by 
elution with specific sugars. Six pure commercial lectins were bound to the 
glycosylated membrane receptors and subsequently eluted by the 
corresponding sugars. Five polypeptides from Arbutus unedo total crude 
leaf extract were bound to erythrocyte membranes and sequentially eluted 
by D-galactosamine, melezitose and D-glucosamine, previously selected by 
sugar inhibition haemagglutination assays. These results indicate that using 
isolated cell membranes as affinity matrixes provides an efficient detection 
method and a single-step isolation procedure for lectins, allowing the rapid 
screening of lectins in unknown sources. 
 
Ribeiro, A., Catarino, S., and Ferreira, R.B. (2011) " Multiple lectin detection by cell 
membrane affinity binding", Carbohydrate Research, 2011 (accepted).  
 Ana C. Ribeiro - acribeiro@isa.utl.pt,; Sofia G. Catarino -   
sofiagcatarino@gmail.com; Ricardo B. Ferreira - rbferreira@isa.utl.pt   

Preliminary results on the effects of grape (Vitis vinífera) seed condensed tannins on in 
vitro intestinal digestibility of the lupin (Lupinus angustifolius) seed fraction in small 
ruminants  
Condensed  tannins (CT) from grape seeds (Vitis vinifera L.) were added to complex the protein fraction of Lupinus 
angustifolius seeds. Three CT/ protein ratios were used: 96 mg/g (T1), 180 mg/g (T2) and 0 mg/g (T0).The crude 
protein (CP) losses in the rumen were assessed by the nylon-bag technique and CP intestinal digestibility (CPID) 
was estimated using an in vitro assay applying a three-step procedure: samples were subject to rumen 
degradation (in situ, 16 h) and the remaining residues were subject  to the digestive enzymes of the abomasum 
and pancreas in vitro. A positive effect (p < 0.05) of the level of CT on the immediately soluble fraction a and the 
insoluble degradable fraction b was observed between T0 and T2. In the presence of CT the rumen degradation 
rate was reduced (p < 0.05) from 0.0763/h (T0) to 0.0443 /h (T2). The application of CT showed a reduction 
(around 10 % for T1) of effective rumen CP degradability. The CPID did not seem to be affected (p > 0.05) by the 
presence of CT. These findings suggest that the use of grape seed CT might have the potential to improve the 
efficiency of utilization of the protein fraction from lupin seeds. 
 
BRUNO-SOARES, A.M.; A. L. SOARES-PEREIRA;  T.J.S. MATOS; J. M. RICARDO-DA-SILVA (2011) ς Preliminary results on the effects of grape (Vitis vinífera) seed 
condensed tannins on in vitro intestinal digestibility of the lupin (Lupinus angustifolius) seed fraction in small ruminants. Journal of Animal Physiology and 
Animal Nutrition, 95 (4): 456-460 (2011).                           Jorge. M. Ricardo-da-Silva  -  jricardosil@isa.utl.pt  

Influence of sour rotten grapes on the chemical composition and quality of grape must 
and wine  
This study evaluated the effect of grape sour rot on wine fermentation and characterized the chemical 
composition and the sensory changes in wines produced from rotten musts. Microvinifications were performed 
during two vintages using healthy Trincadeira and Cabernet Sauvignon red grape varieties to which were added 
grapes affected by sour rot. The sensorial evaluation, after malolactic fermentation, showed that both types of 
wine were not statistically different regarding colour, aroma, taste and overall quality. During 6 to 8 month 
storage, wines from rotten grapes showed a significant higher percentage of colour loss, suggesting that sour rot is 
responsible for the decrease in colour stability. Nevertheless, the results of sensorial analysis demonstrated that 
the fermentation of grape musts containing up to 30% sour rot yields wines with similar or even higher scores than 
wines made with healthy grapes. 
 
Barata, A., Pais, A., Malfeito-Ferreira, M. and Loureiro, V. (2011) Influence of sour rotten grapes on the chemical composition and quality of grape must and 
wine. European Food Research and Technology, 233 (2), pp. 183-194.   Malfeito-Ferreira, M.  - mmalfeito@isa.utl.pt  
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Recent Advances in Photosynthesis under Drought and Salinity  
Fast increase in world population, scarcer water resources and climate change put pressure on the maximization of 
crop yield, while optimizing the use of both soil and water resources. Salinity causes tremendous yield losses at 
world scale, especially in dry areas. The paper describes  the impact of drought and salinity stress on basic 
processes such as photosynthesis and the extent CO2 diffusive limitations (stomatal and mesophyll) to 
photosynthesis are affected by soil water deficits and salinity. Recent molecular advances are described, in 
particular those related to stomatal development and guard cell signalling (eg. ABA signalling pathway). The role of 
leaf gas-exchange limitations due to drought and high salinity for future breeding strategies is also discussed. The 
direct transfer of the knowledge gathered from model plants into crops needs also to be carefully considered. 
 

CHAVES MM, COSTA JM AND SAIBO NJM 2011. Recent Advances in Photosynthesis under Drought and Salinity. Advances in Botanical 
Research, 57, 49- 104.  Chaves M M - mchaves@itqb.unl.pt  

Size matters in cereal hybrid species: larger parental genomes are more restructured  
The extensive review on cereal polyploid genome behavior obtained through genomic analysis of several cereal 
hybrid species ς namely triticale, that result from controlled crosses between wheat and rye, and distinct wheat 
synthetic lines, revealed the importance of parental genome size. In fact, larger parental genomes are more 
restructured probably due to the need of a higher adjustment to share the common hybrid nuclear environment.  
Plant breeders commonly produce hybrid genotypes, to obtain improved varieties. This phenomenon ς 
polyploidization - also underlined the emergence of most plant species during the evolutive process. The disclosed 
effect is probably implicated in parental genome homogenization fundamental to new polyploid species 
stabilization and may have important implication in future plant breeding strategies. 
 

Bento M, Gustafson P, Viegas Wanda and Silva M. 2011. Size matters in Triticeae polyploids: larger genomes have higher remodelling. 
Genome, 54, 175ς183.     Manuela Silva - manuelasilva@isa.utl.pt  

Protected Cultivation in Portugal: an Investment for the 21st Century?  
Greenhouse horticulture is a small but promising sub-sector of Portuguese horticulture. In 2007, the area under 
protected cultivation was 2,196 ha, 70% of which dedicated to fruits and vegetables (F&V) and the remaining 30% 
to ornamentals. Recently, the sector has received attention from both the government and private investors, 
aiming at increasing F&V and ornamental production and take advantage of favourable climate conditions and 
lower production costs compared to North Europe. The lack of up-to-date and organized statistics makes it difficult 
to assess the size of this sector, its weaknesses and opportunities and limits adequate investment strategies. Our 
aim is to provide a general overview of the greenhouse horticulture in Portugal and contribute for a more 
objective evaluation of the situation and future of the sector. A SWOT analysis is provided for the most relevant 
regions for protected cultivation.  
  
J.Miguel Costa , M.G. Palha, M.E. Ferreira, A. Vargues, D.P.F. Almeida (201X). Protected Cultivation in Portugal: an Investment for the 21st 
Century? Acta Horticulturae (in press).   Costa JM -  miguelc@itqb.unl.pt  

Targeting carbohydrates: a novel paradigm for fungal control. 
The tendentious decrease in global arable land and the fast increment in world population will inevitably lead to a 
critical point. It is therefore imperative to protect crops from pathogen attack. Their deleterious impact on human 
health is not better, with several invasive infections reaching mortality rates up to 80%. The door is definitely open 
for biological control, based on molecular interactions between host and pathogen. The remarkable coding 
capacity of oligosaccharides, far superior to those of nucleotides and amino acids, justifies the emergence of the 
sugar code as the third life code. The word exoglycome is proposed to represent the oligosaccharide side chains 
presented at the outer surface of cell membranes, thus excluding the cell wall carbohydrates. The exoglycome 
plays a fundamental role in cell-cell recognition, in distinction between self from non-self, in the warfare between 
host and pathogen before infection is established and in certain diseases such as cancer. Unlike pathogen cell wall 
carbohydrates, the exoglycome has been neglected as a target for developing effective ways to control disease. 
Pathogens often induce changes in their cell wall and/or exoglycome to elude and/or circumvent host defences. 
Identification of such host-induced alterations may prove extremely important for both treatment and diagnosis. 
Reading the sugar-encoded messages is mainly played by a class of carbohydrate-binding receptors called lectins. 
The available evidence strongly suggests that a large number of lectins remain to be discovered. Their role in 
defense should not be underestimated. A high-throughput procedure capable of single-step isolation of novel 
lections from previously unknown biological samples has recently been developed. 
 

Ferreira, R.; Freitas, R.; Monteiro, S. (2011) Targeting carbohydrates: a novel paradigm for fungal control. European Journal of Plant 
Pathology. Accepted for publication.   Ricardo Ferreira: rbferreira@isa.utl.pt;  Sara Monteiro: smonteiro@isa.utl.pt  
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The meaning of mainland Portugal 
beaches and ŘǳƴŜǎΩ psammophilic plant 
communities: a contribution to tourism 
management and nature conservation 
Due to the position of interface between sea and land, 
the flora and vegetation of coastal beaches and dunes 
occupy ecologically extreme, sensitive, unique and 
valuable habitats. The occurrence of a large number of 
endemic taxa and specific plant associations endowed 
with key ecological services, and adapted to a stressful 
and harsh environmental gradient, gives them a high 
interest for nature conservation and an important role 
in sustainable territorial planning. In this paper, we 
present a broad phytogeographic study from Portugal 
beaches and dunes ecosystems, matching the main 
vegetal communities with the άbŀǘǳǊŜ 2000" network 
habitats, explaining their interest in a conservation 
perspective. A balance between the preservation of 
natural values and human development in the 
Portuguese coasts requires the integration of this 
knowledge in natural management plans and activities. 
 
Martins Mónica., Neto Carlos & Costa José C.  (2011) The meaning 
of mainland Portugal beaches and ŘǳƴŜǎΩ psammophilic plant 
communities: a contribution to tourism management and nature 
conservation. Journal of Coastal Conservation (accepted).    
J. C. Costa:  jccosta@isa.utl.pt     

Santolina impressa Hoffmann. & Link   EP 

© Arsénio 

Armeria welwitschii Boiss. subsp. welwitschii   EP 

ά¸Ŝŀǎǘ water channels: an overview of orthodox 
aquaporinsέ 
Aquaporins (orthodox water channels) belong to the highly conserved 
MIP family (Major Intrinsic Proteins). Saccharomyces cerevisiae has 
two aquaporins very similar to those also found in mammals and 
plants.  
The present review gives an overview of orthodox yeast aquaporins, 
covering aquaporin gene sequence, structure and mechanisms of 
conduction and of gating, and methods to assess aquaporin function. 
Many orthodox aquaporins were found in 28 genomes of yeast and 
filamentous fungi, but opposite to S. cerevisiae most species present 
only one orthodox aquaporin. Among these, the diversity is huge, but 
all of them possess the typical characteristic sequences and residues 
involved in the water channel pore. 
It is now clear that aquaporins are ubiquitous among yeasts, that 
nature preserved their structure as a precious tool for yeast 
performance and survival. Still, the clear role of this tool has not yet 
been identified. Scientists might have been performing assays under 
conditions far away from the ideal ones to reveal their action. In our 
group we are trying to shed light on this mystery. 
 

άSoveral, G., Prista, C., Moura, T., Loureiro-Dias, M.C. (2011). ά¸Ŝŀǎǘ water channels: 
an overview of orthodox aquaporinsέ. Biology of the Cell, 103(1): 35-54. 
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