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C I T A B Activity Report 2009

1 - Unit description

CITAB is a research Unit in the area of agricultural and forestry sciences hosted by the
University of Tras-os-Montes e Alto Douro (UTAD) but with a national and international
scope activity. This Unit covers scientific activities, across the School of Agriculture and
Veterinary and the School of Life Sciences and Environment, being a support of post-
graduate courses promoted by both schools, as well as technology transfer and consulting
to our stakeholders and marketing of this research area. Regarding this aspect CITAB is
well involved with Clusters and the national Competitive Poles.

The Unit is organized in a straight collaborative manner of 3 Research Groups: Integrative
Biology and Quality, Bio-Systems Engineering and Eco-integrity, with a respective
coordinator. Despite this organization there are several activities (i.e., scientific
dissemination, seminars, ...) and projects which include participation of different expertise
across the Groups. Thus, collaboration is a key action for our activities. Clearly, the
contribution of the Engineering Group is forseen to bring an added value to the scientific
development of agro-food and forestry sciences, particularly at national level, which is a
distinctive feature of this Unit. Having set standards for higher competitiveness, the
selection of the integrated members is done within international benchmarking criteria as
well as our collaborations with national and international institutions. Indeed,
internationalization is a driving force of the Unit through what we defined as anchor
institutions.

The management relies in a Direction (1 Director and 2 Vice-Directors) supported by an
Executive Committee (6 members- 2 from each Research Group). The ExCo has the
commitment to be very pro-active at the bottom structure (individual members) being
continuously asked to bring up the feelings and the results of the policy set by the
Direction; the ExCo has also the responsibility of compiling the information and
collaborating in all the actions to promote the visibility of the Unit. The Direction meets at
least once a month and similarly for the ExCo; the Research Groups also have regular
meetings to evaluate the progress of the Plan of Activities. By regulation the Scientific
Council meets a minimum of 4 times a year. The Unit, regarding its dimension, has the
support of a secretary that deals with all the burocratic aspects in the triangle, researchers
and central services of UTAD and FCT, giving particular support to the Direction and to the
Executive Committee in all the matters that require their attention.
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2 - General objectives

The driving objective of CITAB is a gradually improvement of the scientific quality through
a continuous application of benchmarking criteria to all the ongoing activities which have
been divided in scientific and co-scientific, for a more clear approach.

In our planning for CITAB, we have centered our objectives in the improvement of the
quality growth of the Unit, through the incorporation of new members of high scientific
quality, in the internationalization of the Research Groups, in the development of
innovative research, in the promotion of contacts with industry and in the improvement of
the image and visibility of CITAB. These are the collective driving objectives of the Unit in
which each of the Research Groups has been asked to act and contribute to.

2.1 - Scientific objectives

The research topics concentrate on more sustainable production chains of agri-food and
forestry systems to make producers more competitive. Thus, our research objectives are
concentrated in every step of the chain and their constraints, such as the improvement of
the knowledge and study plant stress adaptation to climate changes- particularly the effect
and overcoming of extremes- water shortage and quality and improvement of water
management (for instance in grapes- Port wine region). Within the same line our objective
is to develop studies on biodiversity linked to agro-forest management and protection
against biotic agents, on the control of fires and recovering of ecosystems, and the
identification through physical and biological metrics to quantify disturbances in
terrestrial and aquatic ecosystems.

Within the sustainable production and the organic farming of the vines and other major
crops, such as olives and vegetables, it is studied their quality and health benefits. Taking a
novel approach, all these research lines benefit somehow from a close contribution of
technology engineering to further understand the environmental changes at a scale of the
ecosystem and the individual (life organism) using signal and image processing,
biosensoring and remote sensing. A more specific contribution from the engineering was
the study and characterization of the forestry resources to be used in the industry and as
biofuels and in the exploitation of biomaterials.

Pursuing with sustainability and competitiveness of the production chains, there is a focus
on the agri-food and forestry transformation units envisaging an added value of the co-
products of these industries.

A special care is driven to a whole chain of interactions in agro-forested systems, from the
prediction, trough ecological modeling, of the human impacts and climate changes, to the
monitoring of changes on biotic assemblages (floristic and faunistics) and abiotic factors
to the mitigation of those effects, providing innovative tools for restoration of disturbed
ecosystems.
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2.2 - Co-scientific objectives

Increase both the funding and the JCR scientific production, are key objectives. We
envisaged a growth in the number of scholarships, and in the number of national and
particularly international links (application of the concept of anchor institution), to
increase the mobility of researchers and build projects under the FP7. The attraction of the
private sector to our research is another main objective.

3 - Main achievements during 2009

During 2008 we consolidated the merging process of the 3 Units, meeting all the objectives
that have been set for this process.

At the stage of the FCT evaluation and visit of the international panel (Jan. 2008) we had
4?2 integrated members and gradually we admitted new members to reach 56 integrated
members at the end of 2008, including one Group from U. Minho and members from the
Escola Superior Agraria de Ponte de Lima. Thus we grew on critical mass whilst keeping
high quality standards for admission of new members.

Regarding cooperation we expanded our links to several SME's particularly in the area of
Agri-Food and Environment, which lead to the opportunity of designing joint research
projects, pursuing the resolution of problems during the production and transformation
chain and in the reduction of the environmental impact of their effluents. Similarly we
made contacts at international level to set a long lasting cooperation with our “anchor”
research institutions. Each group has achieved this goal establishing at least one link.
Moreover, to gain further visibility and better approach to companies, CITAB has been
involved in the successful application to a National Competitiveness Pole on Agri-Food in
which around 40 companies are involved. Similarly is also taking part in a Technological
Platform between North Portugal and North of Spain (Galicia) in which around 150
companies are participating.

An improved image and visibility of CITAB was achieved and now an innovative site is
available, where each member can input his data thus reducing the costs of updating and
passing more responsibility to everyone.

At scientific level we gave specific contributions to the progress of science in the area
covered by CITAB, which are addressed ahead under the description of each Research
Group. For instance, in the domain of the phytochemicals and health we gain new
knowledge on the effect of some compounds in the bacteria of human gut; regarding the
environmental studies we can stress the achievements on new bio-indicators and
monitoring of waters, on the development of stochastic-dynamic methodology and on
forest ecosystems monitoring; regarding the technology application on precision
agriculture we are able to gather a large quantity of in-field data for further integration
and aggregation; we also developed a new method for the characterization of wood
mechanical properties among others; regarding the climate we put forward a parametric
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model for wine productivity, an extreme important crop for Portugal that had been
submitted to climate extremes with detrimental effect on the quality of wine.

Under the co-scientific activities CITAB has increased the number of SCI papers, from 1.4
SCI/cap to 1.5 SCI/cap. Similarly the number of scholarships has increased from 21 to 29.

3 - 2009 Activities

In this part of the report we describe general activities of the Unit that are aimed at
integrating the research of various groups of which multidisciplinary and/or trans-
disciplinary activities are of particular relevance. The second part is aimed to describe
work that the Unit does to extend beyond the scientific environment and to reach the
general public, schools or other forms of engaging the public in the work of the Unit.

3.1 - Integrative /multidisciplinary activities

CITAB was built under the strategy of multidisciplinary. Although some of the activities of
the 3 Research Groups were conducted individually most of the activities were the result
of an active and permanent collaboration between Research Groups, often resulting in
synergetic teams assembled to cope with specific tasks. Although the research is
attributed to a Group, mainly for management purposes, which acts as a leader, members
from other Research Groups are requested to participate according to the specific tasks
building an interdisciplinarity team.

For instance, the comprehensive studies (i.e., plant stress, water request and irrigation
planning, and biological pest control) on the influence of climate change and particularly
the extremes on the production chains in major crops, such as grapes, chestnuts and olives
was a team work between the Climate sub-group and the Integrative Biology and Quality.
Similarly for the quality evaluation of the respective crops products and the respective
potential health effects.

The development of data processing schemes was also a joint research between the
Integrative Biology and Quality and the Biosystems Engineering. The research on the
Assessment of stream condition and use of bioindicators to study the effects of
environmental impacts at various spatial scales, river rehabilitation and catchment
management, the biosystems engineering and the ecointegrity groups with a strong input
from the climate sub-group..

Another important example of interdisciplinarity is the study of the role of
microorganisms in nutrient cycling, leaf breakdown and in ecological succession; their
potential use as ecological indicators and in biotechnology and treatment of agro-
industrial effluents; these activities involved the Groups of Ecointegrity, Integrative
Biology and Quality and the sub-group of the Climate and Atmospheric Modelling.
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The Ecointegrity and Biosystems Engineering are acting together to develop a new data
reduction scheme for wood fracture characterization and the development of an inverse
identification procedure of fracture properties of wood.

Under the Wireless Farm concept, the input of the technologies (BE Group) in the
agriculture production chain (IB&Q) was also evident in the development of multipowered
small stationary data acquisition device as well as a soil-moisture laboratorial prototype
sensing device.

Thus, these are only a few examples of research activities involving most of the Research
Groups which reveal the added value of CITAB in designing and implementing research in
the agriculture production chains.

It must be stressed that most of these activities also imply a rational use and share of
equipments to keep costs at the lowest levels.

3.2 - Outreach activities

CITAB is well aware of the importance of outreach activities and has defined several major
actions:

i.  We have opened our Laboratories to the community and to the public schools
inviting students of secondary schools and the teachers to participate in the
ongoing scientific activities and in some cases managing the scientific equipments
available; within the same line of action we produced very high quality scientific
photos which were exhibited during the “Week of Science and Technology” in
November- this was open to the society in general. Further, in 2010, these photos
will take part in a road-show entitled “Science at UTAD”.

ii. It was organized several conferences opened to the scientific community and to
the students, with the presence of national and international experts related to
forest fire management and use of remote controle and GIS for the
characterization of forest ecosystems.

iii. A successful application to the POCTEP- ex-INTERREG projects, allowed a close
link to several companies on the agro-food sector. Within this project were done
several presentations of the ongoing activities of CITAB. Similarly was achieved
with the participation on the Competitive Pole on agro-food, recently named
PORTUGAL FOODS as well as in the Cluster of the Douro Wines.

iv.  Within the activities of dissemination it was finalized a web page, produced 2
newsletter in Portuguese and start to produce a Newsletter in English devoted to
our international partners and other scientific international institutions that
operate in the same research fields.
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v.  Several press releases regarding “hot topics” followed interesting scientific results,
such as the noninvasive methods for datation of old trees, added value for co-
products from the agro-food industry.

4 - Funding
2007 2008 2009 Subtotal
FCT Base 0,00 € 116.100,00 € 200.062,50 € 316.162,50 €
FCT Projects 0,00 € 1.629.638,00 € 2.338.892,00 € 3.968.530,00 €
Other
, 0,00 € 3.416.743,47 € 2.487031,26€ 5.903.774,73 €
(National)
Other
. 0,00 € 1.729.444,69 € 1.797.055,00 € 3.526.499,69 €
(International)
[ndusey 0,00 € 310.529,97 € 0,00 € 310.529,97 €
(National)
Industry 0,00 € 0,00 € 0,00 € 0,00 €
(International)
Total 0,00 € 7.202.456,13 6.823.040,76 € 14.025.496,89 €
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5 - General indicators

5.1 - Composition and training

Activity Report 2009

2006 2006 2007 2008 2009 Total
\Cnciabroganmey 000 1 4 5
No. of Researchers (FTE) 78 61 41 42 55
el 1422 7 26 2 2
Trainincg0 f’nhp]?ztg;})m thesis 15 7 10 4 11 47

5.2 - Researchers hired

N/D

5.3 - Technical personnel hired

N/D

5.4 - Additional comments

N/D

20100© CITAB — Centre for the Research and Technology of Agro-Environmental and Biological Sciences



C I T A B Activity Report 2009

6 - Research Groups

Reference Group Title

RG-Norte-4033-134 Integrative Biology and Quality

RG-Norte-4033-135 Ecointegrity

RG-Norte-4033-136 Biosystems Engineering

6.1 - Integrative Biology and Quality

6.1.1 - Group description

Principal Investigator Henrique Trindade
Research area Agricultural Sciences
Home Institution Universidade de Tras-os-Montes e Alto Douro

6.1.2 - Funding

2009
FCT Projects 1.324.517,00 €
Other (National) 673.039,00 €
Other (International) 824.505,00 €
Industry (National) 0,00 €
Industry (International) 0,00 €
Total 2.822.061,00 €
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6.1.3 - Objectives

This Group, formed through a rational unification of selected members from 3 research
Units, set the following key objectives which, although presented separately, are closely
integrated into each sub-area of this Group. Within these objectives is the common, major
driving-force of the Unit - to increase associations and collaborations with agro-food
companies to improve methods and solve problems relating to whole production chains
(from crop and animal production, post-harvest effects, and to the final industrial
processing stages with associated waste generation). This focus on agro-food chains and
companies is of high relevance at both national and particularly at regional levels.

1. Contribute with research studies to the sustainable agriculture concept of the
major socio-economic crops in the northern area of Portugal, such as Brassica
vegetables, grapevines, olives, chestnuts, dry fruits, cherries and apples;

2. Develop focused studies on plant stress biology and biochemistry to further
identify the biological and biochemical mechanisms of abiotic, biotic and climate-
induced stress in the major crops identified above;

3. Plant food quality and health- under this topic it was envisaged the identification
and quantification of nutrients and phytochemicals in European and non-
European crop plants and to use this data to i) explain the effect of climate change
in relation to plant stress and composition; ii) identify eventual influences on the
taste of food; iii) identify effects on plant pathogenic bacteria, iv) identify effects on
intestinal microflora of pigs and humans and ultimately the consequences for
animal and human health;

4. Development of comprehensive research and experimental studies on agro-food
co-products (waste) to give the companies an added economic value e.g. potential
new product.

6.1.4 - Main achievements

The effective integration of activities and resources in the Integrative Biology & Quality
Group has lead to an overall increase in effective research with associated
achievements in the major objectives defined above.

1. Sustainable Agriculture: there have been major publications from the chestnut and
hazelnut research areas (from recently completed and ongoing active projects).
Especially successful, in terms of research and publications in peer-reviewed
journals, is the olive biology group and the international EU hazelnut project
(SAFENUT) involving many researchers from IB&Q.

2. Stress Biology: there have been major publications related with physiological and
yield effects of elevated CO2 on grapevine, leaf structure and function of sweet
cherry tree cultivars and physiological responses of different olive genotypes to
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drought conditions. The group is taking the first steps in the main
Mediterranean crop responses to mycorrization to increase water and mineral
uptake efficiency.

3. Plant Food Quality and Health: There have been major achievements with
associated publications, including i. identification of natural dietary compounds
(isothiocyanates and other glucosinolate-derived hydrolysis products) with
high antimicrobial activities against antibiotic-resistant human bacteria and
against economically-important plant pathogenic bacteria, ii. identification of
phytochemicals from Brassica species (isothiocyanates) with nematicidal
activity against pine wood nematode; iii. extensive compositional data on
nutrients and secondary metabolites in raw and processed Portuguese and
Global foods.

4. Completion of initial compositional studies (total and specific phenolics; free
amino acids; ergosterol and related sterols; carotenoids; tocopherols) in various
commercial edible and wild mushrooms and in Agaricus mushroom residues as
part of an ongoing and evolving collaboration with a major Portuguese
mushroom producer.

6.1.5 - Group productivity

Publications in peer review journals

Aires A, Carvalho R, Barbosa M, Rosa E, 2009. Suppressing Potato Cyst Nematode,
Globodera rostochiensis, with Extracts of Brassicacea Plants. Am ] Potato Res 4 (86):327-
33.

Aires A, Mota V, Saavedra M, Monteiro A, Simdes M, Rosa E, Bennett R, 2009. Initial in vitro
evaluations of the antibacterial activities of glucosinolates and their respective enzymatic
hydrolysis products against plant pathogenic bacteria. ] Appl Microbiol 106:2096-105.

Aires A, Mota V, Saavedra M, Rosa E, Bennett R, 2009. The antimicrobial effects of
glucosinolates and their respective enzymatic hydrolysis products on bacteria isolated
from the human intestinal tract. ] Appl Microbiol 106:2086-95.

Andrade C, Santos ], Pinto ], Corte-Real ], Leite S, 2008. The empirical forcing function as a
tool for the diagnosis of large-scale atmospheric anomalies. Ann Geophys 28:75-87.

Bacelar E, Moutinho-Pereira ], Goncalves B, Lopes ], Correia C, 2009. Physiological
responses of different olive genotypes to drought conditions. Acta Physiol Plant 31:611-
21.

Barrington R, Williamson G, Bennett R, Davis B, Brodbelt ], Kroon P, 2009. Absorption,
conjugation and efflux of the flavonoids kaempferol and galangin, using the intestinal
CaCo-2/TC7 cell model. ] Funct Foods 1:74-87.
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De Vasconcelos M, Bennett R, Rosa E, Ferreira-Cardoso ], 2009. Industrial processing
effects on chestnut fruits. 1. Starch, fat, energy and fibre. Int ] Food Sci Technol 44:2606-
12.

De Vasconcelos M, Bennett R, Rosa E, Ferreira-Cardoso ], 2009. Industrial processing
effects on chestnut fruits. 2. Crude protein, free amino acids and phenolic phytochemicals.
Int ] Food Sci Technol 44:2613-9.

Fangueiro D, Fernandes A, Coutinho ], Moreira N, Trindade H, 2009. Influence of two
nitrification inhibitors on annual ryegrass yield and soil mineral N dynamics after
incorporation with cattle slurry. Commun. Soil Sci Plant Anal 40:3387-98.

Franklin G, Conceicao L, Kombrink E, Dias A, 2009. Xanthone biosynthesis in Hypericum
perforatum cells provides antioxidant and antimicrobial protection upon biotic stress.
Phytochemistry 70:60-8.

Ginestra G, Parker M, Bennett R, Robertson ], Mandalari G, Narbad A, Lo Curto R, Bisignano
G, Faulds C, Waldron K, 2009. Anatomical, Chemical, and Biochemical Characterization of
Cladodes from Prickly Pear. ] Agric Food Chem 57:10323-30.

Gomes D, Agasse A, Thiébaud P, Delrot S, Ger6s H, Chaumont F, 2009. Aquaporins are
multifunctional water and solute transporters highly divergent in living organisms.
Biochim Biophys Acta, Biomembr 1788:1213-28.

Gongalves B, Falco V, Moutinho-Pereira |, Bacelar E, Peixoto F, Correia C, 2009. Effects of
elevated CO2 on grapevine: volatile composition, phenolic content and in vitro antioxidant
activity of red wine. ] Agric Food Chem 57:265-73.

Marslin G, Sheeba C, Kalaichelvan V, Manavalan R, Neelakanta R, Franklin G, 2009.
Poly(D,L-lactic-co-glycolic acid) Nanoencapsulation Reduces Erlotinib-Induced Subacute
Toxicity in Rat. ] Biomed Nanotech 5:464-71.

Misler S, Silva A, Barnett D, Dickey A, 2009. Phasic and tonic modes of depolarization-
exocytosis coupling in beta-cells of porcine islets of Langerhans. Channels 3:101-9.

Misler S, Zhou Z, Dickey A, Silva A, Pressel D, Barnett D, 2009. Electrical activity and
exocytotic correlates of biphasic insulin secretion from beta-cells of canine islets of
Langerhans. Channels 3:181-93.

Moutinho-Pereira ], Gongalves B, Bacelar E, Boaventura Cunha ], Coutinho ], Correia C,
2009. Effects of elevated CO2 on grapevine: physiological and yield attributes. Vitis
48:159-65.

Pablo F, Tomas C, Soriano L, Diego L, 2009. Winter circulation weather types and hospital
admissions for cardiovascular, respiratory and digestive diseases. Int ] Climatol 29:1692-
703.

Queirds F, Fontes N, Silva P, Almeida D, Maeshima M, Gerds H, Fidalgo F, 2009. Activity of
tonoplast proton pumps and Na+/H+ exchange in potato cell cultures is modulated by salt.
] Exp Bot 60:1363-74.

Rattan S, Fernandes R, Demirovic D, Dymek B, Lima C, 2009. Heat stress and hormetin-
induced hormesis in human cells: effects on aging, wound healing, angiogenesis, and
differentiation, Dose-Response 7:90-103.
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Rodrigues A, Pérez-Gregorio M, Garcia-Falcén M, Simal-Gandara ], 2009. Effect of curing
and cooking on flavonols and anthocyanins in traditional varieties of onion bulbs. Food
Res Int 42:1331-6.

Sa C, Ramos A, Azevedo M, Lima C, Fernandes-Ferreira M, Pereira-Wilson C, 2009. Sage tea
drinking improves lipid profile and antioxidant defences in humans. Int ] Mol Sci 9:3937-
50.

Santos |, Andrade C, Corte-Real ], Leite S, 2009. The role of large-scale eddies in the
occurrence of precipitation deficits in Portugal. Int ] Climatol 29:1493-507.

Santos ], Leite S, 2009. Long-term variability of the temperature time series recorded at
Lisbon. ] Appl Stat 36:323-37.

Santos ], Leite S, 2009. Long-term variability of the temperature time series recorded at
Lisbon. ] Appl. Stat. 36:323-37.

Santos ], Pinto ], Ulbrich U, 2009. On the development of strong ridge episodes over the
eastern North Atlantic. Geophys Res Lett 36:L17804.

Santos S, Pereira ], Rodrigues M, Torres L, Pereira A, Nogueira A, 2009. Identification of
predator-prey relationships between coccinellids and Saissetia oleae, in olive groves,
using an enzyme-linked immunosorbent assay. ] Pest Sci 82:101-8.

Santos S, Pereira |, Torres L, Nogueira A, 2009. Voracity of coccinellid species on different
phenological stages of the olive pest Saissetia oleae. Appl Ecol Env Res 7:359-365.

Silva A, Dickey A, Barnett D, Misler S, 2009. Ion channels underlying stimulus-exocytosis
coupling and its cell-to-cell heterogeneity in b-cells of transplantable porcine islets of
Langerhans. Channels 3:91-100.

Simdes M, Bennett R, Rosa E, 2009. Understanding antimicrobial activities of
phytochemicals against multidrug resistant bacteria and biofilms. Nat Prod Rep 26:746-
57.

Souto E, Martins-Lopes P, Lopes C, Gaivao I, Silva A, Guedes-Pinto H, 2009. A Note on
Regulatory Concerns and Toxicity Assessment in Lipid-Based Delivery Systems. ] Biomed
Nanotech 5:317-22.

Trindade H, Coutinho ], Jarvis S, Moreira N, 2009. Effects of different rates and timing of
application of nitrogen as slurry and mineral fertilizer on yield of herbage and nitrate-
leaching potential of a maize/Italian ryegrass cropping system in north-west Portugal.
Grass & Forage Sci 64:2-11.

Xavier C, Lima C, Fernandes-Ferreira M, Pereira-Wilson C, 2009. Salvia fruticosa, Salvia
officinalis, and rosmarinic acid induce apoptosis and inhibit proliferation of human
colorectal cell lines: the role in MAPK/ERK pathway, Nutrition & Cancer 614:564-71.

Xavier C, Lima C, Preto A, Seruca R, Fernandes-Ferreira M, Pereira-Wilson C, 2009.
Luteolin, quercetin and ursolic acid are potent inhibitors of proliferation and inducers of
apoptosis in both KRAS and BRAF mutated human colorectal cancer cells. Cancer Letters
281:162-70.
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Other publications international

Andrade C, Santos ], Pinto ], Corte-Real ], Leite S, 2009. The diagnosis of large-scale
atmospheric anomalies by the empirical forcing function: a case study. EcoHCC'09-Book
Abstracts, 1:63.

Bacchetta L, Avanzato D, Botta R, Boccaci P, Drogoudi P, Metzidakis I, Rovira M, Silva A,
Solar A, Spera D, Aramini Di Giovanni B, 2009. 1st results of Safenut: an European proj. for
the preservation and utilization of hazelnut local genetic resources, Acta Hortic 845:55-60.

Carneiro ], Coutinho ], Trindade H, 2009. Evaluation of N20 emissions from different
organic residues incorporated to soil under Mediterranean conditions. In C. Grignani et al.
(Eds). Proceedings of the 16th Nitrogen Workshop-Connecting different scales of nitrogen
use in agriculture. p.131-2.

Cavalheiro ], Ferreira-Cardoso ], Ribeiro C, Araujo M, Cortez I, Silvestre A, Morais ], 2009.
Efeito da conservacdo em atmosferas normal e controlada na qualidade da castanha da
cultivar Lada. Actas de Horticultura do VI Cong Ibérico Ciéncias Horticolas, 2009 Mai25-
29, Logronho, Spain, 54:1154-60.

Davila F, Tomas-Sanchez C, Rivas-Soriano L, Leite S, Santos ], 2009. Climate variability in
the spanish-portuguese sector of the Douro river basin. Certainties & uncertainties,
EcoHCC’09-Book Abstracts, 1:121.

De Vasconcelos M, Nunes F, Bennett R, Rosa E, Ferreira-Cardoso J, 2009. Industrial
Processing of Chestnut Fruits. Effects on Health-Promoting Nutrients and Non-Nutrients.
In: 1st European Congress on Chestnut, 2009 Oct13-16, Cuneo, Italy, p.104.

Dinis L-T, Castro A, Peixoto F, Gomes-Laranjo ], 2009. Estudos das variacdes a nivel
fisiol6gico no periodo pés-inoculagdo em castanheiros sensiveis e resistentes ao ataque de
Phytophthora cinnamomi. In: J. Gomes-Laranjo et al. (Eds.). Castanheiros hibridos -
Estudos de resisténcia a doenga da tinta. Programa INTERREG IIIA, Cooperagdo
Transfront. Galicia-Norte de Portugal, Proj Castafia/SP1.E9/02. UTAD, Vila Real, p.83-8.

Gomes-Laranjo ], Peixoto F, Ferreira-Cardoso ], 2009. Portugal, Following Chestnut
Footprints-Cultivation and Culture, Folklore and History, Tradition & Uses. Scripta Hortic
9:106-11.

Gongalves B, Silva A, Bacelar E, Correia C, Santos A, Ferreira H, Moutinho-Pereira J, 2009.
Effect of Training System on Hazelnut Physiology, Acta Hortic 845:239-44.

Leite S, Ribeiro C, Candeias A, Terrinha P, Voelker A, Corte-Real ], Santos ], 2009. Cyclic
variation of Holocene climate in the southwestern Iberia, EcoHCC’'09-Book Abstracts
1:105.

Leite S, Santos ], Correia A, Safanda ], Corte-Real ], 2009. Joint analysis of soil temperature
and meteorological data: a contribution for climate change analysis using southern
Portugal borehole data. Geophysical Res Abstracts, 11, EGU2009: 5350.

Leite S, Santos ], Correia A, Safanda ], Corte-Real ], 2009. Geothermics and climate change:
joint analysis of borehole temperature and meteorological data, EMS Ann. Meet. Abstracts
6, EMS2009:454.
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Leite S, Santos ], Correia A, Safanda ], Corte-Real ], 2009. Climate change inferred from
analysis of borehole temperatures: joint temporal modes of recorded surface air
temperature and reconstructed ground surface temperature variability, EcOHCC’09-Book
Abstracts, 1:103.

Martins S, Silva A, Santos A, Carnide V, 2009. Diversity in hazelnut using RAPD and ISSR
markers, Acta Hortic 845:145-50.

Meirelles G, Corte-Real ], Leite S, Santos ], Davila F, Tomas-Sanchez C, 2009.
Homogenization of monthly temperature series for detecting climate change in Azores
during XX, EcoHCC'09-Book Abstracts 1:122.

Nave A, Crespi A, Campos M, Torres L, 2009. Infestantes do olival com interesse potencial
na limitacdo natural da traga-da-oliveira, Prays oleae. In: XII Congresso da Sociedad
Espafiola de Malherbologia/XIX Congresso da Asociacion Latinoamericana de Malezas/II
Congresso Iberico; Nov 2009; Lisboa, Portugal, 1:39-42.

Pereira J, Trindade H, 2009. Efeito da produtividade animal sobre as emissdes de metano e
de compostos azotados gasosos em vacas leiteiras: aplicacdo de um modelo de estimativa
a exploracoes do NW Portugal, XVIII Congresso de Zootecnia-ZOOTEC 2009/11 Congresso
Ibero-Americano de Zootecnia. p.26-9.

Pereira J, Fangueiro D, Chadwick D, Misselbrook T, Coutinho ], Trindade H, 2009. Influence
of cattle slurry treatment by separation and nitrification inhibitors addition on N dynamics
and N20 emissions after soil application. In C. Grignani et al. Eds. Proceedings of the 16th
Nitrogen Workshop-Connecting different scales of nitrogen use in agriculture. p.367-8.

Pereira ], Marques F, Teixeira D, Perdigdo A, Pinto A, Rodrigues P, Fangueiro D, Trindade
H, 2009. Valorizacdo de residuos de curtumes através de compostagem com camas de
ovinos e palha de trigo, XVIII Congresso de Zootecnia-ZOOTEC 2009/I1 Congresso Ibero-
Americano de Zootecnia. p.501-4.

Portela E, Ferreira-Cardoso ], Louzada ], 2009. Boron Deficiency in Chestnut. Effect of
Boron Application on Nut Yield and Quality. In: 1st European Congress on Chestnut, 2009
Oct13-16, Cuneo, Italy, p.170.

Rei F, Torres L, 2009. Which predators use the psyllid Euphyllura olivina as food? In 4th
European meeting of the IOBC Working Group Integrated Protection of Olive Crops. Jun1-
4, Cordoba, Spain. p.137.

Sanchez C, Davila F, Soriano L, Leite S, Santos ], 2009. Trend analysis of maximum and
minimum temperatures in Spain (1971-2000): relationship to the climate indices NAO and
EMP. Livro Resumos, Assoc. Portug de Meteor.& Geofisica.

Santos ], Leite S, Sousa ], 2009. Synoptic-scale atmospheric conditions during extreme
ozone events, EcCoOHCC'09-Book Abstracts 1:123.

Santos ], Pinto ], Ulbrich U, Leckebusch G, Andrade C, Leite S, Corte-Real ], 2009. Strong
ridge episodes and precipitation deficits in Portugal, Geophysical Res Abstracts, 11,
EGU2009:1159-5.

Santos ], Pinto ], Ulbrich U, Leckebusch G, Andrade C, Leite S, Corte-Real ], 2009. The
impact of North Atlantic anomalies on precipitation deficits over western Iberia.
EcoHCC’'09-Book Abstracts 1:45.
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Santos S, Cunha-Queda C, Gongalves F, Pereira ], Bento A, Torres L, 2009. Organic olive
growing in northeastern Portugal: present state and future prospects. In: Nelson M,
Artamova |, eds. Organic Farming: Methods, Economics & Structure, Nova Publ., New York.
P.1-29.

Santos S, Rei, F, Miranda-Arabolaza M, Gongalves F, Pereira ], Torres L, 2009. Abundance
and diversity of the Heteropteran specimens in Portuguese olive crops. In 4th European
meeting of the IOBC Working Group Integrated Protection of Olive Crops. Jun 1-4,
Coérdoba, Spain. P.138.

Silva A, Assuncao A, Gongalves B, Cortez I, Pereira A, 2009. A Preliminary Survey of
Hazelnut Virus-like Disease in Portugal. A Case-study. Acta Hortic 845:585-9.

Solar A, Veberi¢ R, Bachetta L, Botta R, Drogoudi P, Etzidakis [, Rovira M, Sarraquigne ],
Silva A, 2009. Phenolic Characterization of Some Hazelnut Cvs from Different European
Germplasm Collections, Acta Hortic 845:613-8.

Master and Ph.D. thesis completed

Aires, AAC Compostos bioactivos em plantas Brassicacea e o seu potencial efeito na saude
humana [PhD thesis]. PhD em Eng. Agrondmica. Supervisors: EA Rosa, M] Saavedra

Sousa S. Physiological and molecular studies on the invader Hakea sericea - a contribution
for its control [PhD thesis]. PhD em Ciéncias. Supervisors: T. Lino-Neto, H. Geroés

Guedes, AP Essential oils from plants and in vitro shoot cultures of Hypericum
androsaemum L, H. perforatum L. and H. undulatum Schousboe ex Wild [PhD thesis]. PhD
em Ciéncias (FCT PhD grant SFRH/BD/13283/2003). Supervision: MF Ferreira

Braga, PS Production of secondary metabolites by in vivo plants and in vitro cultures of
Salvia sp. [PhD thesis]. PhD em Ciéncias (FCT PhD grant SFRH/BD/18908/2004).
Supervision: MF Ferreira

Aratjo TA, Biodiesel de PAM, de espécies das familias Apiaceae e Euphorbiaceae
(PAM_ENERG) [MSc]. MSc em Biotecnologia e Bio-empreendedorismo em Plantas
Aromaticas e Medicinais. Supervisors: MF Ferreira

Coelho MG. Oleos essenciais para aromaterapia [MSc]. Braga: MSc em Biotecnologia e Bio-
empreendedorismo em Plantas Aromaticas e Medicinais; Supervisors: MF Ferreira

Gomes FG. Ensaio para a Acreditagdo de um Laboratério de Enologia [MSc]. Vila Real. 22
Ciclo em Analises Laboratoriais. Supervisors: | Ferreira Cardoso, M] Carneiro

Gomes JM. Metodologias para caracterizacao fisioldgica de Vitis vinifera L. Estudo de caso
em trés cultivares tintas da Regido Demarcada do Douro [MSc]. 22 Ciclo em Eng
Agronoémica; Supervisors: . Moutinho Pereira, C. Correia

Gomes, LA. Biopesticidas a base de 6leos essenciais para utilizacdo em viticultura,
fruticultura e horticultura [MSc]. MSc em Biotecnologia e Bio-empreendedorismo em
Plantas Aromaticas e Medicinais, Supervisors: MF Ferreira
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Gonzalez, DC. Modelo Bioclimatico de simulacdo da dindmica populacional da traca-da-
oliveira, Prays oleae (Bernard) [MSc].MSc em Clima e Altera¢des Climaticas, Supervisors: L
Torres, M Santos

Nunes, CF Distribuicdo espac¢o-temporal das PM10 em Portugal Continental [MSc]. MSc em
Clima e Alteragdes Climaticas, UTAD; Supervisors: M.S. Leite, M.C. Marques

Rodrigues, MS. Contribuicdo para o estudo do impacte das alteracdes do clima na taxa de
fixacdo de carbono nos ecossistemas florestais do Distrito de Vila Real [MSc]. MSc em
Clima e Alteragdes Climaticas; Supervisors: MS Leite, D Lopes

Silva, M. Meteorologia Tropical: Previsdo do Tempo nas Regides Tropicais Utilizando o
Modelo BRAMS: Uma Aplicacdo para a Guiné-Bissau. [MSc]. MSc em Clima e Alteragées
Climaticas; Supervisors: Joao Corte-Real

Sousa J. Modelos de previsao das concentracoes de ozono troposférico em Portugal [MSc].
MSc em Clima e Alteragdes Climaticas; Supervisors: MS. Leite, MC. Marques

Sousa RM. Fragrancias vegetais com actividade anti-insecto: Oleos Essenciais de
Lavandula angustifolia P. Mill, Foeniculum vulgare Mill, Petroselinum crispum (Mil.) A.-W.
Hill e Anethum graveolens L. e suas actividades contra Anopheles atroparvus van Thiel,
1927 (Diptera, Culicidae) [MSc]. MSc em Biotecnologia e Bio-empreendedorismo em
Plantas Aromaticas e Medicinais; Supervisors: MF Ferreira

Videira, CP Investigacdo e Producdo Integrada de Artemisia annua L. e antimalaricos a
base de artemisinina e seus derivados [MSc]. MSc em Biotecnologia e Bio-
empreendedorismo em Plantas Aromaticas e Medicinais; Supervisors: MF. Ferreira

Patents/prototypes

Cordeiro Silva, BA, Gouveia Simdes, PJ], Oliveira Malva, ]]J, Pires Dias, AC,
(W0/2009/087568). Compositions Comprising Antioxidant and Mitoprotective
Flavonoids with Neuroprotective Properties, PCT/IB2009/000035. 2009.

Fontes N, Delrot S and Gerds H. Method to obtain intact, viable protoplasts from grape
berry mesocarp cells and biotechnological applications. Patente de inven¢do nacional
concedida: PT 103851, 2009.

Organization of conferences

28th International Horticultural Congress: Lisbon, 22-27 August 2010. Ana Paula Silva as
member of Local Organising Committee and Eduardo Augusto dos Santos Rosa as member
of Scientific and Programme Committee.

2nd Annual meeting of SAFENUT Project: Vila Real, UTAD, 16-18 March 2009, Ana Paula
Silva as member of Organising Committee.

XXX Reunido de Primavera da Sociedade Portuguesa de Pastagens e Forragens, As
pastagens e forragens na qualidade dos produtos animais: ambiente e competitividade no
sotavento algarvio: Centro Multiusos do Azinhal, Castro Marim, 22-24 April 2009,
Henrique Manuel da Fonseca Trindade as a member of Scientific Committee.
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Semana da Ciéncia e Tecnologia. UTAD, Vila Real, 23- 26 November 2009. Organized by
Eduardo Augusto dos Santos Rosa.

International Conference on Ecohydrology and Climate Change (EcoHCC\'09). Tomar, 10-
12 September 2009. Jodo Carlos Andrade dos Santos as member of Organization and part
of the Scientific Committee.

3as Jornadas de Biologia na UTAD: Evolucdo. UTAD, Vila Real, 21-22 October 2009. Amélia
Dias da Silva, Dario Santo and José Moutinho Pereira as members of Organization and
Scientific Committee.

Industry contract research

N/D

Internationalization

Among others, IB&Q researchers have active and effective collaborations in several
activities:

Co-author of several papers in collaboration with foreign researchers (Stanley Misler,
WUSTL, MO, USA; David Barnett, SLU, MO, USA). CITAB member: Amélia Silva.

Co-supervisor of a M.Sc. student in collaboration with a Belgian University. CITAB
member: Amélia Silva.

International Course “Hort chains under climate change”, UTAD, 30 March -11 April 2009.
Collaboration with national Universities of Belgium, France, Sweden, Denmark, Finland;
Poland, Germany and Netherland. Supervisor Eduardo Augusto dos Santos Rosa (CITAB),
Coordinator Wim van Leperen, Wageningen University, Netherland. 30 international
students from Europe, Brazil, Africa and Asia.

COST action 858 - European Cooperation in the field of Science and Technical Research -
“Viticulture: Biotic and abiotic Stress, Grapevine defense mechanisms and grape
development” (2004-2009). Hernani Ger6s (CITAB) as Member of the management
committee.

Comité Nacional para o IGBP (International Geosphere-Biosphere Program)/Mudanga
Global. Jodo Carlos Santos (CITAB) as member of the Committee.

European Geosciences Union (EGU). Jodo Carlos Santos (CITAB) as member.

Collaborative Research and Papers (Ongoing). Prof. Dr. Markus Schneider-Mmary (Swiss
Federal Institute of Technology in Lausanne, Switzerland). Insecticidal Effects of Moringa
oleifera Extracts. Evaluation of Glucosinolates in Geographically Distinct Tanzanian
Moringa oleifera. Richard Neil Bennett responsible researcher at CITAB.

Collaborative Research (Ongoing). Dr. Joris Michiels & Prof. Dr. Stefaan de Smet
(Hogeschool, Belgium). Pig Gastrointestinal Microbiology. Pig Models for Evaluating
Beneficial Bioactives from Agro-Food Residues. Richard Neil Bennett responsible
researcher at CITAB.
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Other publications National

Afonso T, Borges A, Santos S, Santos D, Dias I, Chaves R, Silva, A, 2009. Imuno-localizacdo
de filamentos de actina na linha celular HEPG2 em varias fases do desenvolvimento da
cultura celular. In: Biojornadas, 2009 Out.21-22, Vila Real, Portugal. p.70.

Andreani T, Souto E, Silva, A, Lopes C, 2009. Miméticos do “Glucagon-like peptide-1" (GLP-
1) e o seu potencial farmacéutico no controlo da diabetes tipo 2 e da obesidade. Revista da
Faculdade de Ciéncias da Saude. Porto: Edi¢cdes Universidade Fernando Pessoa, 1646-
0480. 6: 94-102.

Arrobas M, Moutinho-Pereira JM, 2009. Fertilizacdo do olival. In: Rodrigues M, Correia C.
(eds). Manual da safra e contra safra do olival. Braganga, IPB. p.21-39.

Bacelar E, Correia C, Gongalves B, Moutinho-Pereira ], Lopes, ], Torres-Pereira ], 2009.
Estudo das trocas gasosas, relacdes hidricas e anatomia foliar das cultivares de oliveira
‘Arbequina’ e ‘Cobrancosa’ em condi¢des de sequeiro. Actas Portuguesas Horticultura, 13:
64-68.

Bacelar E, Correia C, Lopes ], Carvalho G, Ferreira T, 2009. Influéncia da rega na evolucdo
diurna da actividade fotossintética da oliveira. Actas Portuguesas Horticultura, 13:86-90.

Bacelar E, Goncalves B, Moutinho-Pereira ], Correia C, 2009. Botédnica e morfologia da
oliveira. In: Rodrigues M, Correia C. (eds). Manual da safra e contra safra do olival.
Braganca, IPB, 2009. p.9-15.

Bento A, Pereira ], Cabanas |, Pinto A, Torres L, 2009. Sensibilidade de diferentes cultivares
de oliveira aos ataques da mosca da azeitona, Bactrocera oleae e da traca da oliveira, Prays
oleae. Actas Portuguesas de Horticultura, 13: 134-140.

Borges A, Pereira F, Gomes-Laranjo |, Ferreira-Cardoso ], 2009. Recolha e processamento
da Castanha. In: ] Gomes-Laranjo et al. (Eds.). Castanheiros, Técnicas e Praticas. Edicdo
Pulido Consulting - Industria Criativa & UTAD, Vila Real, pp: 159-174.

Brito L, Mourdo I, Trindade H, Coutinho J, 2009. Producdo de azoto mineral durante a
compostagem de residuos sélidos de chorume da pecudria leiteira intensiva. Rev Ciéncias
Agrarias, 32: 323-334.

Carneiro J, Coutinho ], Trindade H, 2009. Perdas de azoto na forma de N20 resultantes da
utilizacdo agricola de diferentes residuos organicos. In: Livro de resumos do EACS’09, 8-10
Julho, Universidade Algarve, Faro, p.127.

Correia C, Bacelar E, Moutinho-Pereira ], Gongalves B, Lopes ], Torres-Pereira ], 2009.
Actividade fisiologica de trés cultivares de oliveira em condicdes de alagamento do solo.
Actas Portuguesas Horticultura, 13: 96-101.

Costa R, Ferreira-Cardoso ], Pimentel-Pereira M, Borges O, Gomes-Laranjo ], 2009.
Variedades Portuguesas de Castanha. In: J. Gomes-Laranjo et al. (Eds.). Castanheiros,
Técnicas e Praticas. Ed. Pulido Consulting - Industria Criativa & UTAD, Vila Real, p.193-
211.

Ferreira ], Torres L, Franco JC, 2009. Limitacdo natural de pragas - valorizacdo da
actividade dos auxiliares. In: Ferreira, |. editor. As bases da agricultura Bioldgica - Tomo |
Producgao Vegetal; Castelo de Paiva: Edibio. 1: 370-382.
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Ferreira-Cardoso ], Gomes-Laranjo ], 2009. Formas de valorizacdo da Castanha. In: J.
Gomes-Laranjo et al. Eds. Castanheiros, Técnicas e Praticas. Edicdo Pulido Consulting-
Industria Criativa & UTAD, Vila Real. p.213-21.

Franco ], Ferreira ], Torres L, 2009. Sebes vivas e limitacao natural de pragas. In: Ferreira,
J. ed. As bases da agricultura biolégica - Tomo I Producdo Vegetal. Castelo de Paiva: Edibio.
1:382-391.

Gomes-Laranjo ], Castro A, Almeida P, Luzio A, Peixoto F, 2009. Analise da capacidade de
tolerdncia a elevada temperatura das espécies C. sativa, C. crenata e C. mollissima. In:
Gomes-Laranjo ]. et al. (eds). Castanheiros hibridos: Estudos de resisténcia a doenca da
tinta. UTAD, Vila Real, pp 70-82.

Gomes-Laranjo ], Ferreira-Cardoso ], Ramos C, 2009. Condugdo de castanheiros em parede
vegetativa. In: Gomes-Laranjo, J. et al. (eds). Castanheiros: Técnicas e Praticas. Edicao
Pulido Consulting - Industria Criativa & UTAD, Vila Real., p.107-15.

Lopes A, Santos A, Gongalves E, Martins A, 2009. Andlise da variabilidade e seleccao da
variedade de macieira Bravo de Esmolfe. Sumarios do 12 Simposium Fruticultura,
Alcobaca, p.10-16.

Martins L, Anjos R, Costa R, Gomes-Laranjo ], 2009. Colutad. um clone de
castanheiroresistente a doenga da tinta. In: Gomes-Laranjo, J. et al. (eds). Castanheiros:
Técnicas e Praticas. Edigdo Pulido Consulting - Indtstria Criativa & UTAD, Vila Real. p.135-
42.

Moutinho-Pereira ], Bacelar E, Goncalves B, Correia C, 2009. Gestao da agua no olival. In:
Rodrigues, M, Correia, C. (eds). Manual da safra e contra safra do olival. Braganga, IPB.
p.59-68.

Nave A, Crespi A, Campos M, Torres L, 2009. A gestdo do olival no fomento da limitagdo
natural das populagdes de traca-da-oliveira, Prays oleae (Bernard) -resultados
preliminares relativos a Beira Interior; V Simpoésio Nacional Olivicultura; 24- 26 Set,
Santarém. p 20.

Pereira, F, Gomes-Laranjo ], 2009. Caracterizacdo da DOP Padrela. In: Gomes-Laranjo, J,
Peixoto, F, Ferreira-Cardoso, | (eds). Castanheiros: Técnicas e Praticas. Edicdo Pulido
Consulting-Industria Criativa & UTAD, Vila Real. p.35-39.

Rodrigues M, Cabanas ], Aguiar C, Lopes ], Bento A, Torres L, 2009. Dindmica da vegetacao
em olivais de sequeiro com a introducdo de herbicidas. Actas Portuguesas Horticultura,
13:152-9.

Rodrigues M, Correia C, 2009. O ciclo bienal da oliveira. In: Rodrigues, M, Correia, C. (eds).
Manual da safra e contra safra do olival. Braganca, [PB. p.17-20.

Santos A, Cordeiro V, Parente P, Carvalho L, Santos-Ribeiro R, Lousada ], 2009. Efeito da
densidade de plantacdo e da cultivar no crescimento da cerejeira sobre o porta-enxerto
Edabriz, em quatro locais do norte e centro de Portugal. Rev. Ciéncias Agrarias, 32:23-9.

Santos A, Santos-Ribeiro R, Cordeiro V, 2009. Porta-enxerto e densidade de plantacido
condicionam o vigor e a producdo da cerejeira. Actas do 12 Simposium de Fruticultura,
Alcobaca, p.88-96.
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Santos A, Santos-Ribeiro R, Silva A, Gongalves B, Ribeiro C, Cavalheiro ], Rebelo ], Cordeiro
V, Moreira ], Bento A, Antunes A, Bras A, 2009. Cerejais: a arvore e o fruto. Vila Real, UTAD,
2009. p.343.

Silva A, Lopes C, Misler S, Cooper G, Andreani T, Souto E, 2009. Glucagon-like peptide 1:
biochemistry, secretion and main physiological effects. Revista da Faculdade de Ciéncias
da Satde. Porto: Edi¢cdes Universidade Fernando Pessoa, p.104-13.

Torres L, Ferreira ], 2009. Confusdo sexual. In: Ferreira, ]. editor. As bases da agricultura
Biolégica-Tomo I Producdo Vegetal. Castelo de Paiva: Edibio. 1:412-6.

Torres L, Ferreira ], 2009. Insectos auxiliares - identificagdo e limitacdo natural de pragas.
In: Ferreira, ]. editor. As bases da agricultura Biolégica - Tomo I Produgdo Vegetal. Castelo
de Paiva: Edibio. 1:311-25.

Torres L, Pereira |, Bento A, 2009. Proteccdo contra a mosca-da-azeitona - Bactrocera

oleae (Gmel.) em olivicultura bioldgica: situagdo actual e perspectivas. Actas Portuguesas
de Horticultura, 13:116-25.

Government/Organization contract research

N/D

6.1.6 - Future research

Objectives

For the future the Integrative Biology & Quality Group will be further rationalized into 3
major sub-groups with individual and common foci. This change will occur because of the
integration of two new areas - i. Climate and Atmospheric Modelling (originally a separate
CITAB Group) and ii. plant biochemistry/plant molecular biology researchers from the
University of Minho.

The new sub-groups will be called:
1. Identification and Uses of Secondary Metabolites in the Food Chain
2. Climate, Stress and Sustainable Crop Production
3. Biotechnology & Bioproducts

The new sub-groups will pursue the following common objectives at both national and
international levels:

1. Development and application of practical agronomic and biotechnological
strategies for sustainable food production (animal and plant foods)
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Identification of effective plant-derived biopesticides and medicinal
compounds and studies of their application

The development of practical methods for generating value-added co-products
from agro-food wastes as part of our sustainable production strategies

There will also be the following specific objectives:

1.

Identification and Uses of Secondary Metabolites in the Food Chain will focus
on i. Bioactives in foods and residues from plants and mushrooms (providing
fundamental data for stress, quality and health effects); Phytochemical
biopesticides (identification of effective natural products to control
economically important pathogens and pests of foods and in animals and
humans); iii. Agro-food wastes and co-products (developing low cost
processing methods to generate valuable co-products for the agro-food and
health industries).

Climate, Stress and Sustainable Crop Production will focus on i. applications of
climate and atmospheric modelling (predictive models for agro-forestry
systems) to improve sustainable production; ii. Physiological and biochemical
responses to stress in model crops (plant biochemistry, productivity and
quality composition); iii. Sustainable food production (overlapping and
coordinated studies in agronomy, plant biochemistry, stress biology, and plant
pathology of chestnuts, olives, grapes and cherries); iv. Climate change effects
on greenhouse gases emissions from farmland (rice).

Biotechnology & Bioproducts will focus on i. Medicinal & aromatic plants
(phytochemistry, bioactivities and biotechnology of medicinal and aromatic
plants); ii. Plant functional metabolites and plant genetic engineering (role of
plant metabolites related to biotic stress and their potential health benefits for
humans); iii. Physiology and biochemistry of plant cell cultures (development
of in vitro-based bioplatforms); iv. Transport of photoassimilates and plant
productivity (phloem transport of photoassimilates in herbaceous plants and
trees; mechanisms and regulations of transport into sink tissues); v. Ecology
and biological activity on constructed wetlands (low technology systems to
treat wastewater - “FitoETARs”).

Pending and expected funding

Not available
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6.2 - Ecointegrity

6.2.1 - Group description

Principal Investigator Rui Manuel Vitor Cortes
Research area Environment
Home Institution Universidade de Tras-os-Montes e Alto Douro

6.2.2 - Funding

2009
FCT Projects 166.288,00 €
Other (National) 1.042.492,26 €
Other (International) 503.550,00 €
Industry (National) 0,00 €
Industry (International) 0,00 €
Total 1.712.330,26 €

6.2.3 - Objectives

During 2009 the group tried shift the research in order to contribute more significantly to
determine the influence of different impacts on the dynamics of terrestrial and aquatic
ecosystems and their biodiversity, but with the goal of defining the rules leading towards a
sustainable management as well as the rehabilitation of disturbed areas. The target
ecosystems where rivers impacted by dams or by point (including toxic effects) and non-
point pollution, natural areas affected by wind farms and afforested areas devastated by
wild fires or by pathogenic effects, such as defoliator insects. Such objectives implicated a
strategy of a multidisciplinary approach in order to consider the different biotic and
environmental components of the studied areas. To attain such goals we set different
research projects integrating a large number of indicators of the environmental stress
(including climate change), at different spatial scales (from the habitat to the catchment)
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and considering the different levels of the biological organization (from cell to the whole
community). These variables were also used for the prediction of the different scenarios
related to the changes on soil cover and human activities. Besides, the group directed also
the efforts to the appropriate forest management to reduce the fire risk ant to restoration
of ecosystems, particularly burned areas and river habitats, with a special attention on the
riparian layers.

These works were conducted in strict cooperation with the national and regional
governmental organizations, like the Forest Services and the National Water Institute or
the River District Authorities and municipalities. Moreover, the defined priorities were
also set in cooperation with private organizations, like the ones gathering forest land
owners associations, the enterprises exploiting the renewable sources of energy
(hydropower, wind power and biodiesel production).

6.2.4 - Main achievements

The main advancements were related to the determination and quantification of the
ecological stress based on bio-indicators of inland waters as well as on biochemical and
physiological indicators of stress and ecotoxicological assessment of xenobiotic
compounds. Such achievements. allowed to produce an important number of biological
and physical metrics and assessment tools for the river districts in North Portugal, which
will be used for the catchment authorities for monitoring these ecosystems under the
principles of the Water Framework Directive. Such metrics are appropriate to detect and
quantify point and non-point effects of disturbance at different spatial scales, for each
river typology. The preparation of this program was defined along 2009 for lotic
ecosystems and lentic ones (reservoirs _considered as highly modified systems) in order
take place along the current year.

The development of stochastic-dynamic methodology (StDM) as a new sequential
modelling process was developed in order to predict the ecological status of changed
ecosystems, taking into account stochastic/random phenomena that characterize the real
ecological processes. This model was successfully tested in several types of ecosystems,
such as in changing traditional agricultural scenarios and in some of the environments
commonly encountered in water-quality modeling: streams/watersheds, estuaries and
reservoirs. In this last case it allowed to define the reference situation which is the base to
assess the ecological status of highly modified systems under the Water Framework
Directive (all the systems will be compared to the reference situation and the relative
deviations define the disturbance level, this is, the EQR _ecological quality ratio).

The research on fire ecology during 2009 contributed to improve the characterisation of
the vegetation as a fuel at different scales (particle, complex, and stand) in order to test
and validate fire behaviour models and simulators. These models will provide decision-
support tools to plan, implement and evaluate prescribed burning operations. As a
consequence of our research it is now possible to assess the effectiveness of fuel
treatments and fuel management at the stand and landscape levels and the effects of forest
type on fire severity
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The research on microbial diversity, physiology and ecology in unspoiled and polluted
environments had clear applied purposes. Thus, it contributed to the knowledge of the
degradation of environmental pollutants, either from natural or xenobiotic origins, for
potential use to bioremediation technologies.

6.2.5 - Group productivity

Publications in peer review Journals

Anacleto, J.,, Pereira, M.G. 2009. Adiabatic process reversibility: microscopic and
macroscopic views. European Journal Of Physics 30 (3): L35-L40.

Anacleto, ., Pereira, M.G. 2009. From free expansion to abrupt compression of an ideal gas.
European Journal Of Physics 30 (1): 177-183.

Arantes-Rodrigues, R., Henriques, A., Vasconcelos-Nobrega, L.C., Ginja, M.M., Colaco, A.A,,
Palomino, F.L., Fernandes, H.T., Lopes, S.C., Oliveira, A.P. 2009. Hepatic lesions induced by
olive leaf extract in mice. Virchows Archiv Supl1 455: 197-197.

Barbour, J., Carvalho, J. 2009. Response of Rocky Mountain Juniper, Juniperus scopulorum
seeds to seed conditioning and germination treatments. Seed Technology 31 (1): 43-54.

Cabecinha, E, Cortes, R.M.V, Cabral, | A, Ferreira, T, Lourenco, M, Pardal, M.A. 2009. Multi-
scale approach using phytoplankton as a first step towards the definition of reservoirs
ecological status. Ecological Indicators 9: 240-255.

Cabecinha, E. Cortes, RM.V, Pardal, M.A, Cabral, J.A. 2009. A stochastic dynamic
methodology (StDM) for reservoir water quality management: the validation of a multi-
scale approach in a South Europe basin (Douro, Portugal). Ecological Indicators 9 (2): 329-
345.

Cabecinha, E., Lourenco, M., Moura, ].P., Pardal, M.A,, Cabral, J.A. 2009. A multi-scale
approach to modelling spatial and dynamic ecological patterns for reservoir’s water
quality management. Ecological Modelling 220: 2559-2569.

Cabecinha, E., Van Den Brink, P.]., Cabral, J.A., Cortes, R., Lourenco, M., Pardal, M.A. 2009.
Ecological relationships between phytoplankton communities and different spatial scales
in European reservoirs: implications at catchment level monitoring programmes.
Hydrobiologia 628: 27-45.

Cortes, R, Hughes, S., Varandas, S., Magalhaes, M., Ferreira, M. 2009. Habitat variation at
different scales and biotic linkages in lotic systems: consequences for monitorization.
Aquatic Ecology 43 (4): 1386-2588.

Dinis, M.]., Bezerra, RM.F., Nunes, F., Dias, A.A., Guedes, C.V., Ferreira, L.M.M.,, Cone, |.W,,
Marques, G.S.M., Barros, A.R.N., Rodrigues, M.A.M. 2009. Modification of wheat straw lignin
by solid state fermentation with white-rot fungi. Bioresource Technology 100 (20): 4829-
4835.
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Fernandes, P.M, Botelho, H., Rego, F.C, Loureiro, C. 2009. Empirical modelling of surface
fire behaviour in maritime pine stands. International Journal of Wildland Fire 16 (8): 698-
710.

Fernandes, P.M. 2009. Combining forest structure data and fuel modelling to assess fire
hazard in Portugal. Annals of Forest Science 66 (4): 415p1-415p9.

Fernandes, P.M. 2009. Examining fuel treatment longevity through experimental and
simulated surface fire behaviour: a maritime pine case study. Canadian Journal of Forest
Research 39 (12): 2529-2535.

Hughes, S.J., Santos, ].M. Ferreira, M.T,, Caraca, R, Mendes, AM. 2009. Ecological
assessment of an intermittent Mediterranean river using community structure and
function: evaluating the role of different organism groups. Freshwater Biology 54: 2383-
2400.

Krivtsov, V., Vigy, O., Legg, C., Curt, T., Rigolot, E., Lecomte, 1., Jappiot, M., Lampin-Maillet, C.,
Fernandes, P., Pezzatti, G.B. 2009. Fuel modelling in terrestrial ecosystems: an overview in
the context of the development of an object-orientated database for wildfire analysis.
Ecological Modelling 220 (21): 2915-2926.

Lopes, D.M., Aranha, ]J.,, Walford, N., Almeida, L.R., Pacheco-Marques, C., Lucas, N. 2009.
Accuracy of remote sensing data versus other sources of information for estimating Net
Primary Production in Eucalyptus globulus and Pinus pinaster ecosystems in Portugal.
Canadian Journal of Remote Sensing 35 (1): 37-53.

Monteiro, S.M., dos Santos, N.M.S., Calejo, M., Fontainhas-Fernandes, A.A., Sousa, M. 2009.
Copper toxicity in gills of the teleost fish, Oreochromis niloticus: Effects in apoptosis
induction and cell proliferation. Aquatic Toxicology 94: 219-228.

Monteiro, S.M., Rocha, E., Fontainhas-Fernandes, A.A., Mancera, ].M., Sousa, M. 2009. A
stereological study of copper toxicity in gills of Oreochromis niloticus. Ecotoxicology and
Environmental Safety 72 (1): 213-223.

Oliveira, P.A., Pires, M.J., Nobrega, C., Arantes-Rodrigues, R., Calado, A.M.,, Carrola, J., Ginja,
M.M.,, Colaco, A. 2009. Technical report: technique of bladder catheterization in female
mice and rats for intravesical instillation in models of bladder cancer. Scandinavian
Journal of Laboratory Animal Science 36 (1): 5-9.

Paula, S., Ariannoutsou, M., Kazanis, D., Tavsanoglu, C., Lloret, F., Buhk, C., Ojeda, F., Luna,
B., Moreno, ].M., Rodrigo, A., Espelta, ].M., Palacio, S., Fernandez-Santos, B., Fernandes, P.M,
Pausas, J.G. 20009. Fire related traits for plant species of the Mediterranean Basin. Ecology
90 (5): 1420.

Raposeiro, P.M., Hughes, S.J., Costa, A.C. 2009. New records of Chironomidae (Diptera:
Insecta) from the Azores: an updated checklist with biogeographic notes. Annales de
Limnologie. International Journal of Limnology 4 (2): 59-67.

Reis-Henriques, M.A.,, Ferreira, M., Coimbra, A.M., D'Silva, C., Costa, ]., Shailaja, M.S. 2009.
Phenanthrene and nitrite effects on juvenile sea bass (Dicentrarchus labrax) using hepatic

biotransformation enzymes, biliary fluorescence and micronuclei as biomarkers. Ciencias
Marinas 35: 29-40.
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Santos, M., Travassos, P., Repas, M., Cabral, J.A. 2009. Modelling the performance of bird
surveys in non-standard weather conditions: general applications with special reference
to mountain ecosystems. Ecological Indicators 9 (1): 41-51.

Soares, A.A., Anacleto, J., Caramelo, L., Ferreira, ].M., Chhabra, R.P. 2009. Mixed convection
from a circular cylinder to power law fluids. Industrial Engineering Chemical Research 48
(17): 8219-8231.

Soares, J., Coimbra, A.M., Reis-Henriques, M.A., Monteiro, N.M. Vieira, M.N., Oliveira, ].M.A,,
Guedes-Dias, P., Fontainhas-Fernandes, A., Parra, S.S., Carvalho, A.P. Castro, L.F.C,
Machado, S.M. 2009. Disruption of zebrafish (Danio rerio) embryonic development after

full life-cycle parental exposure to low levels of ethinylestradiol. Aquatic Toxicology 95:
330-338.

Other publications International

Lopes, M. Sampaio, A, Costa, M.R., Cortes, RM. 2009. Distribution of yeasts and
filamentous fungi in polluted and non polluted streams of Douro basin, NE Portugal. In:
International Multidisciplinary Scientific GeoConference, SGEM. p. 495-502.

Rigolot, E. Fernandes, P.M. Rego, F.C. 2009. Managing wildfire risk: prevention,
suppression. In: Birot, Y (Ed.), Living With Wildfires: What Science Can Tell Us. European
Forest Institute Discussion Paper 15. Joensuu: EFL. p. 49-52.

Master and Ph.D. thesis completed

Carvalho, L.I. Metodologia para a avaliacdo integrada dos impactos cumulativos em
sistemas fluviais de pequenas bacias sujeitas a elevadas pressdes antropogénicas. [MSc
dissertation].

Coutinho, A.C. Reutilizagio de Agua. Utilizacdo de Aguas Cinzentas. [PhD thesis]. Vila Real,
Portugal: Doutoramento eniversidade de Tras-os-Montes e Alto Douro. Supervisors: Isabel
Bentes and Ana Sampaio.

Dinis, M.].B. Modification of wheat straw lignin by solid state fermentation with white-rot
fungi. [MSc dissertation]. Vila Real, Portugal: Mestrado em Engenharia Zootecnia,
Universidade de Tras-os-Montes e Alto Douro. Supervisors: Miguel Rodrigues and Rui M. F.
Bezerra.

Eira, A.B. Humidade do combustivel morto em tipos florestais contiguos. [MSc
dissertation]. Vila Real, Portugal: Mestrado em Gestdo de Ecossistemas, Universidade de
Tras-os-Montes e Alto Douro. Supervisor: Paulo M. Fernandes.

Fernandes, A.C.M. Aplicagdo da perspectiva ecoldgica na gestdo da complexidade e
diversidade urbana. [MSc dissertation]. Vila Real, Portugal: Mestrado em Gestdo de
Ecossistemas, Universidade de Tras-os-Montes e Alto Douro. Supervisor: Jodo Alexandre
Cabral.

Fernandes, C.P.0. Caracterizacdo e previsdo do comportamento floristico-estrutural da
vegetacdo da regido demarcada do Douro. [PhD thesis]. Vila Real, Portugal: Doutoramento
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em Ciéncias do Ambiente, Universidade de Tras-os-Montes e Alto Douro. Supervisors:
Antoénio Luis Crespi and Jodo Alexandre Cabral.

Ferreira, A.S.A. Infecgdes flingicas: diagnostico e epidemiologia. [MSc dissertation]. Vila
Real, Portugal: Mestrado em Biologia Clinica Laboratorial, Universidade de Tras-os-
Montes e Alto Douro. Supervisors: Ana Sampaio and Maria da Luz Martins (IHMT, Lisboa).

Ferreira, B.C.C. Avaliacdo histopatolégica da branquia em barbo, Barbus bocagei
provenientes de rios poluidos. [MSc dissertation]. Vila Real, Portugal: Mestrado em
Biologia Clinica Laboratorial, Universidade de Tras-os-Montes e Alto Douro. Supervisor:
Fontainhas Fernandes.

Ferreira, M.H. Avaliacdo de biomarcadores moleculares em barbo, Barbus bocagei
provenientes de rios poluidos. [MSc dissertation]. Vila Real, Portugal: Mestrado em
Biologia Clinica Laboratorial, Universidade de Tras-os-Montes e Alto Douro. Supervisor:
Fontainhas Fernandes.

Guedes, C. Modelacdo de sobrevivéncia da Quercus pyrenaica ao fogo. [MSc dissertation].
Vila Real, Portugal: Mestrado em Eng? de Recursos Florestais, Universidade de Tras-os-
Montes e Alto Douro. Supervisor: Paulo M. Fernandes.

Jesus, ].B. Requalificacdo ambiental da ribeira de Odelouca [MSc dissertation]. Vila Real,
Portugal: Universidade de Tras-os-Montes e Alto Douro.

Lopes, M.O. Diversidade micolégica em rios com caracteristicas hidrogeoquimicas
distintas: as leveduras como potenciais bioindicadores. [MSc dissertation]. Vila Real,
Portugal: Mestrado em Engenharia do Ambiente, Universidade de Tras-os-Montes e Alto
Douro. Supervisors: Ana Sampaio and Rosario Costa.

Luzio, A.C. G. Avaliagcdo de biomarcadores moleculares em espécies piscicolas recolhidas
em Caldas de Vizela. [MSc dissertation]. Vila Real, Portugal: Mestrado em Biologia Clinica
Laboratorial, Universidade de Tras-os-Montes e Alto Douro. Supervisor: Fontainhas
Fernandes.

Martins, M.G. Avaliacdo da perigosidade da rede eléctrica em Portugal para a avifauna
[MSc dissertation]. Vila Real, Portugal: Universidade de Trés-os-Montes e Alto Douro.
Supervisor: José Aranha.

Monteiro, J.C. A deteccdo tecnolégica na conservacdo da gralha-de-bico-vermelho
(Pyrrhocorax pyrrhocorax). [MSc dissertation]. Vila Real, Portugal: Mestrado em
Engenharia Electrotécnica, Universidade de Tréas-os-Montes e Alto Douro. Supervisors:
Salviano Soares and Joao Alexandre Cabral.

Monteiro, S.M. Contribution to the study of copper toxicity in gill of Nile tilapia,
Oreochromis niloticus. [PhD thesis]. Vila Real, Portugal: Doutoramento em Ciéncias
Biolégicas, Universidade de Tras-os-Montes e Alto Douro. Supervisors: Mario de Sousa
(ICBAS, U. do Porto) and Fontainhas Fernandes.

Nogueira, T.E.M. Extraccdo de 6leo de Jatropha curcas L. em meio aquoso com recurso a
enzimas. [MSc dissertation]. Vila Real, Portugal: Universidade de Tras-os-Montes e Alto
Douro. Supervisors: Rui M. F. Bezerra and Miguel A. M. Rodrigues.
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Pereira, D.T. Modelacdo em SIG dos O6ptimos ecolégicos no desenvolvimento de
Criptomeria japonica nos Agores. [MSc dissertation]. Vila Real, Portugal: Universidade de
Tras-os-Montes e Alto Douro. Supervisors: José Aranha and Eduardo Dias (U. Acores).

Rodrigues, S.I.C. Ac¢do de anti-fingicos e solugdes anti-microbianas de uso dentario em
isolados (Candida albicans) da cavidade oral de portadores de aparelhos ortodonticos
fixos [MSc dissertation]. Vila Real, Portugal: Mestrado em Andlises Laboratoriais,
Universidade de Tras-os-Montes e Alto Douro. Supervisors: Ana Sampaio and Eugénio
Martins (Universidade do Porto).

Santos, C.F. Tratamento de efluentes vinicolas por combinacdo de processos quimicos e
biolégicos. [MSc dissertation]. Vila Real, Portugal: Mestrado em Engenharia do Ambiente,
Universidade de Tras-os-Montes e Alto Douro. Supervisors: Ana Sampaio and José Alcides
Peres

Santos, M. Simplifying complexity: applications of stochastic dynamic methodology (StDM)
in terrestrial ecology. [PhD thesis]. Vila Real, Portugal: Doutoramento em Ciéncias do
Ambiente, Universidade de Tras-os-Montes e Alto Douro. Supervisors: Jodo Alexandre
Cabral and Anténio Luis Crespi.

Saraiva, ]. M. Impacto das pedreiras em cursos de dgua. O caso do concelho de V.P. Aguiar.
[MSc dissertation]. Vila Real, Portugal: Universidade de Tras-os-Montes e Alto Douro.

Silva, M.C. Caracteriza¢do de combustiveis em sobreirais de Tras-os-Montes e Alto Douro.
[MSc dissertation]. Vila Real, Portugal: Mestrado em Gestao de Ecossistemas, Universidade
de Tras-os-Montes e Alto Douro. Supervisor: Paulo M. Fernandes.

Sousa, C. T. Tratamento biologico de efluente de producao kraft por Phlebia rufa [MSc
dissertation]. Vila Real, Portugal: Tese de Mestrado em Engenharia do Ambiente,
Universidade de Tras-os-Montes e Alto Douro. Supervisor: Rui M. F. Bezerra and Ana
Barreto Xavier (UA).

Vitorino, S.C.P. Um contributo para a avaliacdo de desempenho do servico de gestdo de
RSU do Municipio de Tarouca. [MSc dissertation]. Vila Real, Portugal: Mestrado em
Engenharia do Ambiente, Universidade de Tras-os-Montes e Alto Douro. Supervisor:
Fontainhas Fernandes.

Patents/propotypes

Cabecinha, E., Cabral, ].A., Cortes, R., inventors. Processo de andlise da qualidade da agua
através da projeccdo estocastico-dinamica de métricas de ecossistemas aquaticos numa
perspectiva multiescala. PT 103 753. 30-09-2009.

Fernandes, C.P.0., Cabral, J.A.,, Crespi, A.L., inventors. Processo de andlise e previsdo do
comportamento estrutural da vegeta¢do. PT 103 930. 14-10-20009.

Lucas, M., Peres, ]J.A., Sampaio, A, Amaral, C, Dias, A.A, inventors. Processo bioldgico
aerébio de tratamento de efluentes agro-industriais com elevado teor em compostos
aromaticos baseado na aplicagdo de microrganismos da espécie Candida oleophila. PT
103738.18-08-20009.
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Organization of conferences

32s Jornadas de Biologia - Evolugdo. UTAD, Vila Real, 21 - 22 de Outubro 2009. Ana
Coimbra.

Il Jornadas de Ecologia Aplicada: Impactes nos Ecossistemas Aquaticos. UTAD, Vila Real,
Portugal, 18 de Novembro. Jodo Cabral.

Semana da Ciéncia e Tecnologia, UTAD, Vila Real, Portugal, 24 - 27 Nov. 2009. Jodo Paulo
Carvalho.

172 Conferéncia Nacional de Fisica e 202 Encontro Ibérico para o Ensino da Fisica (FISICA
2010), UTAD, Vila Real, Portugal, 1 - 3 Setembro. Mario Pereira.

Wildfires, Weather and Climate session, Natural Hazards Programme of the European
Geosciences Union General Assembly (EGU 2009), Vienna, Austria, 19-24 April. Mario
Pereira.

Il International Plankton Symposium, Instituto do Mar (IMAR), University of Coimbra and
University of Aveiro. Samantha Hughes.

Industry contract research

Agreement with Grupo Portucel-Soporcel for research initiatives towards improved fire
management in industrial forest plantations.

Internationalization

Fire-related short-term scientific exchanges and international training activities have been
carried out in the frame of COST Actions FP071 and ES0601, and have contributed to the
research networks ‘European Forest Institute Project Center on Fire Ecology and Post-Fire
Management’ and ‘Eurasian Fire in Nature Conservation Network (EFNCN)'.

Active cooperation in the form of collaborative publication and preparation of funding
proposals has involved researchers from: CEAM, Universitat Autdonoma de Barcelona,
Universidad de Cadiz, Universidad de Castilla-La Mancha, CTFC, Universitat Autonoma de
Barcelona and Universidad de Salamanca (Spain); Istituto di Metodologie per I’Analisi
Ambientale CNR (Italy); CNRS, INRA and CEMAGREF (France); University of Athens
(Greece); University of Kastamonu and Hacettepe University (Turkey); University of Trier
and Potsdam Institute for Climate Impact Research (Germany); Kings College, Macaulay
Institute and University of Edimburgh (UK); Swiss Federal Research Institute and Swiss
Federal Institute of Technology (Switzerland); BOKU (Austria); Lund University (Sweden);
Czech University of Life Sciences (Czech Repulic); FORIM (Slovakia); Wageningen
University (Netherlands); Oregon State University (US); CSIRO Sustainable Ecosystems
and University of New South Wales (Australia).
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Other publications National

Almeida, L., Aranha, ], Bento, ], Fernandes, P. Fonseca, T. Lopes, D. Marques, C.,
Rodrigues., R. 2009. Regeneracdo natural pds-fogo em pinhal bravo no vale do Tamega:
respostas ap6s 5 anos. In: Actas do 62 Congresso Florestal Nacional. Lisboa: SPCF. p. 235-
243.

Fernandes, P., Gongalves, H., Loureiro, C., Fernandes, M., Costa, T., Cruz, M.G., Botelho, H.
2009. Modelos de combustivel florestal para Portugal. In: Actas do 62 Congresso Florestal
Nacional. Lisboa: SPCF. p. 348-354.

Oliveira, S., Fernandes, P. 2009. Regeneration of Pinus and Quercus after fire in
Mediterranean-type ecosystems: natural mechanisms and management practices Silva
Lusitana 17 (2): 181-192.

Viana, H., Fernandes, P., Rocha, R., Lopes, D., Aranha, ]. 2009. Alometria, dindmicas de

biomassa e do carbono fixado em algumas espécies arbustivas de Portugal. In: Actas do 62
Congresso Florestal Nacional. Lisboa: SPCF. p. 244-252.

Government/Organization contract research
Preliminary assessment of surface water bodies (rivers and reservoirs) for the Northern
River Basin Districts (Minho, Leca and Douro), as part of the Water Framework Directive

monitoring programme.

River Habitat Survey of the Rivers of the Algarve Region as part of the Water Framework
Directive monitoring programme. Contracted by the Algarve River Basin District.

6.3.6 - Future research

Objectives

This group includes 5 research areas: Fire ecology, Ecological modelling, Microbiology and
biotechnology; Aquatic Ecology and Wildlife.

The group has been discussing this dispersion through this relative high number of areas,
encouraged by the report of the evaluation panel, and will reduce dramatically these sub-
groups to only 2 or 3 in order to attain a more multidisciplinary research increasing the
ties among the eco-integrity members.

The priority will be to following items:

1. Incorporation of thermodynamics and climate changes on the ecology and fire
management in forest stands.

2. Modellation of biodiversity using stochastic models from in relation to
environmental impacts in terrestrial and aquatic ecosystems.
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3. Sewage treatment of agro-industries for bio-ethanol production and
contribution of microbiological degradation for bioremediation.

4. Development of new ceological assessment tools in aquatic ecosystems by
coupling  bio-indicators  (fishes, macroinvertebrates, diatoms and
macrophytres) and bio-markers (oxidative stress, hystopathological,
genotoxic).

5. Use of satellite imagery to characterize the ecological status of forest stands;
6. Evolutive analysis of Mediterranean flora (neogenic floristic corridors).

7. Plague control in forest stands (particularly in maritime pine afforestations)
and their relation to environmental factors.

Pending and expected funding

The funding can be split in 3 sources: a) international research projects; b) national
research projects, and c) contributions from stakeholders.

The international projects are associated to the sustainable management of forestry,
particularly wild fire control. We must mention an extension of a FP6_ FIRE PARADOX: an
Innovative Approach of Integrated Wildland Fire Management Regulating the Wildfire
Problem by the Wise Use of Fire: Solving the Fire Paradox and a FP7-ENV-243888-2009 -
Forest fires under climate, social and economical changes in Europe, the Mediterranean
and other fire-affected areas of the world (FUME). Duration: 48 months (2010-2013).
2006-2010. Besides, there is a COST Action FP0701 - Post-fire Forest Management in
Southern Europe. 2008-2012

Related to national research projects financed by FCT there is a total of 9 projects funded,
spread by fire ecology (3), aquatic systems (3), ecological modeling (2) and microbiology

(2).

The support from stake holders is special significant in the areas of the impacts of
renewable sources of energy (including also restoration) with a total of 19 projects.

We mention following the projects financed by FCT (or recommended for funding):

* PTDC/AGR-CFL/099420/2008 - FIREREG: Factors affecting the post-fire natural
regeneration variability in Pinus pinaster and Eucalyptus globulus in Portugal:
implications for biodiversity and post-fire management. Recommended for
funding.

« PTDC/AAC-CLI/103567/2008 - Evolution of North Atlantic Climate; the role of
Blocking and Storm-tracks in the Past, Present and Future climate of Southern
Europe
(ENAC). Duration: 36 months (2010-2012).

* PTDC/AGR-CFL/114418/2009 - FIREGLOBUS: Developing the scientifical basis for
prescribed burning as a wildfire mitigation tool in Eucalyptus globules
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* FCT project PTDC/ECM/73069/2006 “Avaliacdo multi-cenario de sistemas
urbanos e de infraestruturas para um desenvolvimento territorial integrado

* FCT project PTDC/AGR-AAM/098326/2008 “Cover cropping: the decisive strategy
for the sustainable management of the rainfed olive orchards”

* PTDC/ECM/73069/2006 “Avaliacdo multi-cendrio de sistemas urbanos e de
infraestruturas FCT

* PTDC/AGR-AAM/098326/2008 “Cover cropping: the decisive strategy for the
sustainable management of the rainfed olive orchards”

* Ecological and population studies on the freshwater bivalve Anodonta cygnea for
the establishment of conservation measures

* An Integrative Study on the Toxipathic Lesions in Portuguese Estuarine Fishes -
Assessing Injury Impact and Toxicogenomic Implications in Experimental Modes
FCT (PTDC/MAR/70436/2006)

* An Integrative Study on the Toxipathic Lesions in Portuguese Estuarine Fishes -
Assessing Injury Impact and Toxicogenomic Implications in Experimental Modes
FCT (PTDC/MAR/70436/2006)

e Ovary apoptosis in zebrafish (Danio rerio): pathways characterization, role in
sexual differentiation and as endocrine disruptors (PTDC/CVT/102453/2008)

* Modelacdo das vias de sinalizagio do 4acido retindico por contaminantes
ambientais em tele6steos. (Com CIIMAR). (PTDC/MAR/68106/2006).
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6.3 - Biosystem Engineering

6.3.1 - Group description

Principal Investigator Pedro José de Melo Teixeira Pinto
Research area Electrical and Computer Engineering
Home Institution Universidade de Tras-os-Montes e Alto Douro

6.3.2 - Funding

2009
FCT Projects 848.087,00 €
Other (National) 771.500,00 €
Other (International) 469.000,00 €
Industry (National) 0,00 €
Industry (International) 0,00 €
Total 2.088.587,00 €

6.3.3 - Objectives

The research activities of this Group are directed to the development of engineering
technologies applied to agri-forestry systems, environment and life towards a more
sustainable development and better quality of life.

After an initial period of adaptation after the fusion of the previous research R&D units,
one of the objectives is to consolidate the scientific core areas of this Group, and to
strength and develop the connections with the other subprojects from CITAB, and with
other national and international R&D units and groups. Supporting this goal, we’ll try to
maintain an active and focused research agenda. This agenda has to be such that a balance
between fundamental and applied research should be accomplished.
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Also, on the efforts on identifying partners, on increasing of scientific outcomes such as
papers in indexed journals, and the recruitment of researchers, an additional effort of
focusing on the main scientific areas of the Group has to be made.

To accomplish the development of these activities 3 main themes were created with
specific objectives each:

1. Characterization and Exploitation of Biomaterials which purpose is the
experimental identification and analytical modelling of mechanical and fracture
behaviour of biological materials, in order to improve the value of agri-forestry
resources; the evaluation of the quality and technological applications of wood;
and the characterization and exploitation of agro-forestry biomass as primary
energy source.

2. Digital Image Processing within agri-forestry, environmental and biological
contexts aims to the use of computer vision techniques focused on biological
images and precision viticulture, including novel ones using fuzzy logic and to
perform movement analysis in animal models, to study functional assessment after
spinal cord injury (SCI) and in dogs with hip dysplasia.

3. Signal Processing and Biotelemetry. In this area the objectives are related with the
development of embedded systems for remote sensing, environmental and
physiological parameters monitoring and data processing with the purpose to take
management decisions in the crops with less and more economical inputs,
including to perform comprehensive studies about remote sensing needs in
precision farming of viticulture in order to develop specific sensing devices and to
develop high flexible acquisition devices within a wireless sensor network
deployed in vineyards.

6.3.4 - Main achievements

Concerning the characterization of wood mechanical properties, new data reduction
schemes for mode Il and mixed mode I/1l wood fracture characterization were developed.
Moreover, advanced numerical methods were developed to characterize the mechanical
behavior of wood dowel joints and to analyze the performance of repair techniques using
carbon-fibre reinforced plastics.

Concerning the area of digital image processing the tracking based movement analysis
methodology has been extended to a dynamic one with the incorporation of the previous
novel multi-thresholding and edge detection techniques.

Studies were carried out on the evaluation of functional recovery in animal model using a
new treatment protocol where the former analysis model of the animal movement was
extended including now a 3D bi-lateral analysis.
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In the area of signal and data processing in biological and ecological contexts embedded
wireless systems for environmental and physiological parameters monitoring and data
processing were developed, as well as an intelligent gateway infraestructure for in-field
data integration and aggregation.

The implementation and evaluation of multi-powered data acquisition system for
prevision viticulture applications (a WO Patent applies) that have evoluted to an
international colaboration;

Within the development of specific sensing devices a low-power soil moisture sensor (a
WO Patent applies) was developed.

6.3.5 - Group productivity
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COSTA, ], 2009. Comportamento a fractura em modo II do tecido 6sseo cortical [MSc
dissertation]. 22 Ciclo de Engenharia Mecanica, Universidade de Tras-os-Montes e Alto
Douro, numero de paginas p. Supervisors: José Joaquim Lopes Morais and Nuno Miguel
Magalhaes Dourado.

CRUZ, J. M. C,, 2009. Plataforma de acesso a conteudos distribuidos através de dispositivos
moveis para aplicacdes de agricultura de precisdo [MSc dissertation]. 22 Ciclo de
Engenharia Electrotécnica e de Computadores, Universidade de Tras-os-Montes e Alto
Douro, 50 p. Supervisors: Raul Morais dos Santos and Carlos Manuel José Alves Serodio.

DAMASO, H., 2009. Comportamento a fractura em modo I e em modo II de ligages coladas
entre madeira e compdsitos [MSc dissertation]. 22 Ciclo de Engenharia Mecanica,
Universidade de Tras-os-Montes e Alto Douro, nimero de paginas p. Supervisors: José
Joaquim Lopes Morais and Marcelo Moura

FERNANDES, C., 2009. Interac¢do Genotipo x Ambiente [MSc dissertation]. 22 Ciclo de
Engenharia Florestal, Universidade de Tras-os-Montes e Alto Douro, 115 p. Supervisors:
José Luis Penetra Cerveira Louzada.

FERREIRA, V. A. M., 2009. Desenvolvimento de hardware para uma sonda multi-funcional
de medicdo simultdnea do conteido de agua no solo, propriedades térmicas e
condutividade eléctrica [Msc dissertation]. 22 Ciclo de Engenharia Electrotécnica e de
Computadores, Universidade de Tras-os-Montes e Alto Douro, 81 p. Supervisors: Anténio
Luis Gomes Valente and Raul Morais dos Santos.

GOMES, C., 2009. Avaliacdo técnico-econdmica da producao de estilha [MSc dissertation].
22 Ciclo de Engenharia Florestal, Universidade de Tras-os-Montes e Alto Douro, 152 p.
Supervisors: José Luis Penetra Cerveira Louzada.

GONCALVES, A. R,, 2009. Onda Céfalo-Caudal nos Brucistas [MSc dissertation]. 22 Ciclo de
Ciéncias do Desporto, Universidade de Tras-os-Montes e Alto Douro, 145 p. Supervisors:
Anténio Silva and José Boaventura Cunha.

LOPES, D. N. F,, 2009, Estudo sobre a utilidade na producdo de energia através de um
gerador edlico e um painel solar [MSc dissertation]. 22 Ciclo de Engenharia Electrotécnica
e de Computadores, Universidade de Tras-os-Montes e Alto Douro, 129 p. Supervisors:
José Manuel Ribeiro Baptista and Raul Morais dos Santos.

MONTEIRO, J. C., 2009. A deteccao tecnoldgica na conservacao da Gralha-de-bico-vermelho
(Pyrrhocorax pyrrhocorax). 22 Ciclo de Engenharia Electrotécnica, Universidade de Tras-
os-Montes e Alto Douro, 79 p. Supervisores: Salviano Soares and Joao Alexandre Cabral.
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PEREIRA, Fabio (2009) - Comportamento a fractura em modo I do tecido 6sseo cortical
[MSc dissertation]. 22 Ciclo de Engenharia Mecanica, Universidade de Tras-os-Montes e
Alto Douro, nimero de paginas p. Supervisors: José Joaquim Lopes Morais and Nuno
Miguel Magalhaes Dourado

VILAVERDE QUEIROZ, J. L, 2009. Estudo do envelhecimento fisico de um polimero
estrutural [MSc dissertation]. 22 Ciclo de Engenharia Mecanica, Universidade de Tras-os-
Montes e Alto Douro, 79 p. Supervisors: José Morais and José Xavier.

MARCELINO, S. T.A., 2009. Estacdo meteoroldgica automatica com acesso em tempo real
pela Internet [MSc dissertation]. 22 Ciclo de Engenharia Electrotécnica e de Computadores,
Universidade de Tras-os-Montes e Alto Douro, 96 p. Supervisors: José Boaventura Ribeiro
da Cunha and Raul Morais dos Santos.

MATIAS, E. R, 2009. Ferramenta Educacional para Programacao de PLC’s [MSc
dissertation]. 22 Ciclo de Engenharia Electrotécnica e de Computadores, Universidade de
Tras-os-Montes e Alto Douro, 136 p. Supervisors: José Paulo B. de Moura Oliveira and José
Boaventura Cunha.

NOGUEIRA, C. R. C, 2009. Geolocalizacdo através de triangulacdo celular [Msc
dissertation]. 22 Ciclo de Engenharia Electrotécnica e de Computadores, Universidade de
Tras-os-Montes e Alto Douro, 68 p. Supervisors: Salviano Pinto Soares and Raul Morais
dos Santos.

PINTO, H. T. G, 2009. Desenvolvimento de modelos de Localizagdo para tecnologias de
redes sem fios [MSc dissertation]. 22 Ciclo de Engenharia Electrotécnica e de
Computadores, Universidade de Tras-os-Montes e Alto Douro, 133 p. Supervisors: Carlos
Serddio and Pedro Mestre.

RIBEIRO, J. C. A,, 2009. Desenvolvimento de um Modelo de Propagacdo RF em Ambientes
Agricolas [MSc dissertation]. 22 Ciclo de Engenharia Electrotécnica e de Computadores,
Universidade de Tras-os-Montes e Alto Douro, 110 p. Supervisors: Carlos Ser6dio and
Pedro Mestre.

SANTOS, P. M. M,, 2009. Desenvolvimento de um sistema de medicdo de condutividade
eléctrica de tecidos bioldgicos [Msc dissertation]. 22 Ciclo de Engenharia Electrotécnica e
de Computadores, Universidade de Tras-os-Montes e Alto Douro, 120 p. Supervisors: Raul
Morais dos Santos and Pedro Assuncao.

GASPAR, M. J. M., 2009. Controlo Genético do crescimento e da qualidade da madeira da
espécie Pinus pinaster em Portugal [PhD Thesis]. Doutoramento em Ciéncias Florestais,
Universidade de Tras-os-Montes e Alto Douro, 153 p. Supervisors: Maria Helena Reis de
Noronha Ribeiro de Almeida and José Luis Penetra Cerveira Louzada

GOMES CAMPILHO, R. D. S,, 2009. Reparagdes de estruturas de materiais compdsitos e de
madeira [PhD Thesis]. Doutoramento em Engenharia Mecanica, Faculdade de Engenharia
da Universidade do Porto, 340 p. Supervisors: Marcelo Moura and José Joaquim Lopes
Morais.

PEREIRA, A. ]. S., 2009. Integracdo de Conhecimento Temporal em Sistemas Inteligentes
[PhD Thesis]. Doutoramento em Engenharia Electrotécnica, Universidade de Tras-os-
Montes e Alto Douro, 295 p. Supervisors: Zita do Vale and Carlos M. |. A. Ser6dio.
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Patents/propotypes

MORAIS, R, MATOS, S., FERREIRA, P. ], REIS, M. C,, 2009. Method and device for measuring
solar irradiance using a photovoltaic panel. Patente de invencdo internacional:
W0/2009/088310 (PCT/PT2009/000001).

MORAIS, R, VENTURA, P., FERREIRA, C., VALENTE, A. NEVES, C., REIS, M. C,, 2009.
Continuous monitoring system to be applied to shock absorbers. Patente de invengio
internacional: W0/2009/048347 (PCT/PT2008/000039).

Organization of conferences

Special session Soft Computing in Image Processing and Computer Vision, IFSA_EUSFLAT -
2009 International Fuzzy Systems Association World Congress and 2009 International
Conference of the European Society for Fuzzy Logic and Technology. 20-24 Jul 2009.
Lisboa. Portugal. Organizers: Pedro José de Melo Teixeira Pinto and Pedro Alexandre
Mogadouro Couto.

Workshop Soft Computing and Image Processing, 2009, ISDA’09 - 9th International
Conference on Intelligent Systems Design and Applications. Pisa. Italy. Organizers: Pedro
José de Melo Teixeira Pinto and Pedro Alexandre Mogadouro Couto.

SLACTIONS 2009 - Research Conference in the Second Life World. UTAD/Univ.
Minho/UTAustin (Texas, USA). Braga (Portugal), Rio Grande do Sul (Brasil). Sdo Paulo
(Brasil), Hong-Kong (China), Manchester (Reino Unido), Tel-Aviv (Israel), Austin (Texas,
USA), Berkeley (California, USA). 24-25 de Setembro de 2009. Member of the Organizing
Committee of the Local Chapter at Braga: José Benjamim Ribeiro da Fonseca.

The 15th Collaboration Researchers’ International Workshop on Groupware (CRIWG

2009), UTAD, Régua (Portugal), 13-17 de Setembro de 2009. Conference Chair: José
Benjamim Ribeiro da Fonseca.

Industry contract research

N/D

Internationalization

José Joaquim Lopes Morais, Laboratoire de Mécanique et Procedés de Fabrication, Ecole
Nationale Supérieure d’Arts et Métiers, Prof. Fabrice Pierron: collaborative publication.

National Delegate to the Management Committee of COST Action FP0802: Fracture
mechanics and micromechanics of wood and wood composites with regard to wood
machining.
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Other publications National

CARVALHO, C., CARDOSO, ], RODRIGUES, C., BARBOSA T. SILVA A, GABRIEL, R,
CAMPANICO, ], VIEIRA, L., CARVALHO, A. 2009. Estudo Preliminar das Variaveis
Dinamicas e Cinematicas de Diferentes Saltos de Impulsao Vertical. In: 32 Congresso
Nacional de Biomecanica - Sociedade Portuguesa de Biomecanica, Instituto Politécnico de
Braganga; Braganga, Portugal. p. 511-519.

CRUZ, C., GABRIEL, R, MOURAO, A., COSTA, ]., FILIPE, V., BARROSO, ]., GINJA, M., 20009.
Analise Biomecanica da Influéncia da Displasia da Anca na Locomoc¢do do Cao da Serra da
Estrela - Um Projecto de Investigacdo. In: 32 Congresso Nacional de Biomecanica -
Sociedade Portuguesa de Biomecanica, Instituto Politécnico de Braganca; Braganca,
Portugal. p. 49-51.

DUARTE NAIA, M., SOARES, A. A., CARAMELO, L., 2009. Efeito da for¢a de impulsido na
transferéncia de calor a partir de um cilindro aquecido. In: III Conferéncia Nacional em
mecanica de fluidos, termodinamica e energia, Braganga, Portugal, p. 93

FARIA, A., GABRIEL, R, BRAS, R, MOREIRA, H., 2009. Rigidez Muscular Activa em Mulheres
P6s-Menopausicas. In: 32 Congresso Nacional de Biomecéanica - Sociedade Portuguesa de
Biomecanica, Instituto Politécnico de Braganca; Braganca, Portugal. p. 177-182.

GABRIEL, R., 2009. Métodos Biomecanicos de Analise da Estabilidade Articular. In: 32
Congresso Nacional de Biomecanica - Sociedade Portuguesa de Biomecanica, Instituto
Politécnico de Bragang¢a; Braganga, Portugal. p. 173-177.

MONTEIRO M. GABRIEL R, MOREIRA M., 2009. Parametros Biomecanicos de Pressdo
Plantar, Idade e Variaveis da Composicao Corporal em Mulheres Pos-Menopausicas
Obesas. In: 32 Congresso Nacional de Biomecadnica - Sociedade Portuguesa de
Biomecanica, Instituto Politécnico de Braganca; Braganca, Portugal. p. 371-376.

NORTE, R, GABRIEL, R, ABRANTES, ], BULAS-CRUZ, ], MELO-PINTO, P. FILIPE, V.,
COUTO, P., 2009. Velocidade Sub-Maximal, Treino e o Comportamento dos Parametros
Biomecanicos Associados a Economia de Corrida. In: 32 Congresso Nacional de
Biomecanica - Sociedade Portuguesa de Biomecanica, Instituto Politécnico de Braganga;
Braganca, Portugal. p. 541-546.

SOARES, A. A, CARAMELO, L., DUARTE NAIA, M., 2009. Efeitos da convec¢do mista na
transferéncia de calor entre um conjunto de cilindros e fluidos newtonianos. In: III
Conferéncia Nacional em mecanica de fluidos, termodindmica e energia, Braganca
Portugal.

SILVA, ]J. A, SOARES, A. A, 2009. A sustentacdo da asa dos avides: uma abordagem

didactica.Actas. In: XIII Encontro Nacional de Educacdo em Ciéncias. Castelo Branco,
Portugal, p. 984-993.

Government/Organization contract

N/D
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6.3.6 - Future research

Objectives

The Biosystems Engineering research unit consists of three research groups and is focused
on the effective and pragmatic applications of engineering for Biomaterials, Digital Image
Processing and Signal Processing and Biotelemetry.

Within the Biomaterials group research is performed on the characterization and
exploitation of different biomaterials and is focused on the following major activities:

e Development of identification methods of mechanical and fracture properties of
wood, cortical bone and structural polymers and composites, based on full-field
optical methods. A particular attention will be given to identification methods based
on the Virtual Fields Method. This will lead to the development of a direct method to
determine the cohesive law parameters controlling the fracture behavior of wood and
an inverse method to evaluate elastic properties fields of wood at the growth ring
scale.

¢  Characterization of mechanical behavior of wood dowel joints and wood bonded
joints, using advanced experimental (digital image correlation technique) and
numerical (finite element method and cohesive models) methods. This will lead to the
development of advanced numerical tools to simulate the fracture behavior wood
dowel and bonded joints.

e Development of identification methods of thermodynamic properties of
lignocellulosic biomass as primary energy source. From this research a model of
structure-properties relationship will be produced concerning the moisture diffusion
thermodynamic properties at the scale of the growth rings.

* Improvement of energy efficiency of energy conversion processes employing
lignocellulosic biomass from agro-forestry resources and wastes. Experimental and
numerical modeling of anaerobic digestion process of biomass will be generated to
optimize biogas production.

Within the Digital Image Processing group research is focused on engineering applications
in relation to Agro-Forestry, Environmental and Biological contexts:

¢ Development of a dynamic tracking based movement analysis methodology.

¢ Development of image based methods applied to bio-materials micro-structure
characterization. A shape descriptor (through image based parameterization) of wood
micro-structure will be generated.

e Application of local hyperspectral imaging techniques for grape analyses in order to
assess the grape maturity by measuring pH, sugar content and anthocyanin content.
From these studies a non-destructive grape evaluation method will be developed.
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Within the Signal Processing and Biotelemetry group there are two major applied research
activities:

¢ Development of new methods for energy harvesting in agricultural environments.

¢ Development of smart data acquisition devices.

Pending and expected funding

N/D
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