
Research subjects proposed – cycle 35 
 

PhD Programme in Agrifood and Environmental Sciences 
 
 
Title:  

A - “Understanding the role of human MICRObiota on SENSory Perception” 

 
Supervisors: prof. Flavia Gasperi; prof. Davide Giacalone, 
 
Participants: Innovation and Design Engineering, Department of Technology and 
Innovation, University of Southern Denmark 
 
Synthetic description of the project and research outcome 
 
Understanding our eating behaviors and how we perceive what we choose to eat is 
essential for promoting healthy eating habits and improving the quality of our life. 
Sensory perception of food is a key factor driving eating behaviors even if the 
mechanisms underlying the complex experience of eating are not yet fully 
understood.  
 
Recent evidences suggest that microbiota may modulate eating behaviors by leading 
the host to choose what to eat in order to enhance their fitness and, at same time, 
suppress their competitors in the gut environment.  
 
Thus, based on the expertise of the partners involved, this project aims to investigate 
the role of the oral, nasal and gut microbiota on sensory perception of food.  
 
The proposed approach will combine sensory, implicit/explicit psychometric measures 
and instrumental methods with qualitative and quantitative analysis of the structure 
of the microbiota, in order to better understand the links between in vivo taste, 
flavour/odours perception, aroma release and microbiota. To enhance the ecological 
validity of the project, both water solutions and real food matrices will be considered. 
 
The results of this project will provide a new significant contribution on the 
understanding of the fondamentals of sensory perception of food that may lead to a 
deeper comprehension of our eating behaviours and to the development of both new 
strategies promoting healthier eating habits and new food products. 
 
Plans for disseminating the findings of this research to the scientific community: are 
presentations at international conferences (oral/poster presentation) and publications 
in international peer-reviewed journals. 
 
 
  



 

  

Title:  
B – “Farmers’ response to risk management tools proposed by the EU 
Common Agricultural Policy: A behavioural economic approach” 
 
Supervisors: E. Bozzini, S. Cerroni 
 
Participants: Co.Di.Pra. 
 
Context 
The Common Agricultural Policy for the 2014–2020 has introduced a major change 
regarding risk management tools that Member States can promote to help farmers’ 
resilience (EU, 2016). It has introduced an innovative risk management tool, the 
income stabilization tool (ITS). The ITS is a mutual fund of financial reserves that 
are accumulated thanks to voluntary contributions of participants and are used to 
compensate participants for income losses due to production losses and price-
related risks (i.e., price volatility) (EU, 2016). The implementation of mutual funds 
and the IST is very limited. Only two Member States Italy and Hungary and a region 
is Spain (i.e., Castilla y León) have set up funding for supporting the IST in the 
period 2014-2020 (EU, 2016).  
 
Objective 
The implementation of the IST generates significant challenges. Research was 
conducted on simulating the correct pricing (i.e., the entrance price) and the costs 
of implementing the scheme (Finger and El Benni, 2014; Fabian et al., 2016; 
Trestini et al., 2017). However, there is scant research investigating how farmers’ 
actually behave when they are given the opportunity to join such a scheme. The 
project will answer the following questions using a behavioral economic perspective:  
1. Are farmers willing to cooperate to set a mutual fund for the IST?  
2. What are the attribute of the IST that affect the farmers’ willingness to 

cooperate (i.e., entrance price, time-horizon, specification of the income level). 
3. What is the influence of farm characteristics on willingness to cooperate? Does 

adverse selection play a role? 
4. Which behavioural factors affects farmers’ willingness to cooperate (i.e., risk 

and ambiguity aversion, time preferences, subjective probabilistic beliefs, 
altruism, etc.)? 

5. What are the welfare benefits generated by the IST for the farmer population of 
interest? Are farmers better-off joining the IST? 

These research questions will be answered by collecting primary data using framed 
field experiments (Harrison and List 2004) in the Province of Trento. Representative 
populations of apple and dairy farmers will be sampled to participate to the study.  
 
Expected results and impact 
Results from this research will help designing the IST that maximizes farmers’ 
acceptability of the IST as well as welfare benefits generated by the tool. While 
these results are related to the population of interest, namely apple and dairy 
farmers in the province of Trento, findings will be relevant at European level. 
Important lessons can be learned from other region in Italy and other EU member 
states. While the main simplification is the main goal of the future CAP for the 
period 2021-2027, the IST will remain a fundamental part of the policy. 



 

Title:  
C – “Agricultural, Environmental and hydro- meteorological sciences” 
 
Scientific Referents: W. Bertoldi, M. Ciolli, P. Foladori, L. Fiori, R. Rigon, G. 
Zolezzi, D. Zardi 
 

 
Within the area of the Civil, Environmental and Mechanical Engineering 
Department, the following research projects are taken into consideration:  
 
� Biodiversity Assessment, Conservation and Management 
� Atmospheric and hydrological processes and their connections with climate 

change 
� Fluvial habitat assessment and the linkages with water regime, riparian 

vegetation and fluvial morphology 
� Micro-and nano pollutants. Impact of contaminants on natural and 

agricoltural systems 
� Circular economy: Agro-waste to bio-based products and platform 

chemicals 
� Hydrology of agricultural and forestry soils 
� Hydrological and biological processes in natural and agricultural soils, 

including pathogens propagations, and their interactions with agricultural 
and forestry ecosystems 

 
 
 
 
 
 
  



 

 

Title:  
D1 - D2 “Agricultural, Environmental and hydro-meteorological sciences and  
and engineering” 
 
Scientific Referents: P. Foladori, R. Rigon, G. Zolezzi, D. Zardi 
 

 
Within the area of the Department of Excellence, the following research 
projects are taken into consideration:  
 
� Atmospheric and hydrological processes and their connections with climate 

change 
� Fluvial habitat assessment and the linkages with water regime, riparian 

vegetation and fluvial morphology 
� Micro-and nano pollutants. Impact of contaminants on natural and 

agricoltural systems 
� Hydrology of agricultural and forestry soils 
� Hydrological and biological processes in natural and agricultural soils, 

including pathogens propagations, and their interactions with agricultural 
and forestry ecosystems 

 
 
 
 
 
 
 

  



 

Title:  
E – “Classical Biological control of the Brown Marmorated Stink Bug, 
Halyomorpha halys, using the native parasitoids Trissolcus japonicus and 
Trissolcus mitsukurii” 
 
Supervisors: G. Anfora  
 
Synthetic description of the project and research outcome 
 
 
Halyomorpha halys (Stål) also known as the Brown-Marmorated Stink Bug (BMSB) is 
an invasive pest originated from Asia and spread worldwide. Lately, two 
autochthonous parasitoids of BMSB, Trissolcus japonicus and Trissolcus mitsukurii, 
have been reported in Northern Italy.  
These parasitoids might be a key element in setting a biological control strategy. Our 
objective is to study the occurrence, spread and impact of these parasitoids on BMSB 
in Trentino region. Performance assessment and enhancement of Trissolcus japonicus 
and Trissolcus mitsukurii is also a part of PARA-BUG PhD project. Moreover, BMSB 
overwintering will be studied in Southern Italy where the pest was detected recently, 
and a parasitoids survey will be conducted as well. These tasks will help define the 
appropriate moment to release the parasitoids (i.e. after the overwintering bottleneck 
of the population) and the number of parasitoids to be launched in order to be ready 
for the area-wide application of a classical biological control strategy. 
 
 
 
 
 

  



 

Title:  
F – “Impact of agronomical and technological factors on the polysulfides 
formation and fate in wines” 
 
Supervisors: R. Larcher   
 
Synthetic description of the project and research outcome 
 
4-mercaptopentanone (4MMP), 3-mercaptohexanol (3MH) and its acetate form are 
the most representative ‘varietal’ volatile thiols, typically present in Sauvignon. Thiol 
components impart desirable citrus and tropical fruit notes, while their possible 
precursors are odourless compounds related to cysteine and glutathione present in 
grape and must. Studies have clearly shown that the volatile thiols are highly reactive 
compounds and their levels decrease, in the presence of oxygen, during wine ageing 
and after bottling, especially in the presence of traces of metal ions. Furthermore, 
they can undergo to nucleophilic, acid-catalyzed, substitution reactions with 
polymeric phenolic compounds. The oxidation of thiols plausibly explains polysulfide 
formation including the supposed conjugated forms 3MH-S(n)-3MH, 3MH-S(n)-Cys, 
3MH-S(n)-Glu, 4MMP-S(n)-4MMP, 4MMP-S(n)-Glu, 4MMP-S(n)-Cys, 3MHS(n)-4MMP, 
that already need to be adequately evaluated. 
 
Objective 
 
● Development of an effective method for thiols and polysulfides investigtion using a 

ultra high performance liquid chromatograph/high resolution mass spectrometer 
(UHPLC-HQOMS; Orbitrap). 

● Study of the kinetic of chemical formation of polysulfides in synthetic medium and 
in natural must, and during the fermentative process. 

● Study of the impact of different oxidants/catalysts (e.g. metal ions) and elemental 
sulfur on the polysulfides formation and interconversion. 

● Investigating the possible impact of different vineyard management practices, and 
ageing on the redox potential and the thiols and polysulfides production in wine. 

● Study of sulfur compounds in wine in relation with various winemaking practices 
and treatments (e.g. oxidative/reductive maceration, adjuvants…). 

 
 
 
 
 

  



 

Title:  
G – “Biological control of the Brown Marmorated Stink BUG, Halyomorpha 
halys, using the Sterile Insect Technique (SIT)”  
 
 
Supervisors: G. Anfora; C. Ioriatti 
 
Synthetic description of the project and research outcome 
 
 
Halyomorpha halys is a polyphagous multivoltine pest from eastern Asia. The invaded 
ranges include Chile, USA and Europe, where many economically important crops are 
affected. Surveillance trapping may be possible using an aggregation pheromone, but 
suppression/management even with insecticides is difficult and eradication has not 
been attempted so far. Therefore, more benign and targeted methods for control 
would be desirable. Recently, the effect of radiation on male H. halys in the context 
of the sterile insect technique (SIT) has been investigated, and a dose of 16 Gy was 
reported to confer 80% mortality of eggs, with subsequent mortality of developing 
nymphs accumulating to close to 99% mortality by the point of adult eclosion. Based 
on these preliminary promising results, the goal of this PhD project will be to develop 
a novel approach to use SIT as a control strategy of H. halys, either by a classical 
approach or by interfering with the activity of its natural enemies (parasitoids) and its 
primary endosymbionts. The achievement of these objectives is subordinated to the 
accomplishment of several physiological, ecological and irradiation studies. In 
particular, the performance and the suitability of a “classic SIT” program for the 
control of this pest will be studied, evaluating to suppress/eradicate H. halys in 
specific physiological and/or ecological conditions (i.e isolated environments, 
overwintering population bottleneck); the oviposition (and the following 
development) response of selected egg parasitoids in the presence of different 
substrates (fresh, frozen, sterile eggs) will be evaluated; the effects of sub-lethal 
irradiation doses on the H. halys young instar survival rate through sterilization of 
primary endosymbionts will be assessed. 
 
 
 
 

  



 

Title:  
H – “Elucidation of the physiological function of dihydrochalcones in apple”  
 
 
Supervisors: F. Costa; S. Martens; Dr. Mickael Malnoy, Dr. Richard Espley 
 
Participants: Plant and Food Research Auckland, New Zealand 
 
 
Synthetic description of the project and research outcome 
 
 
Dihydrochalcones (DHCs) are bioactive polyphenolic metabolites found in different 
tissues of apple trees at varying levels. They have only recently come into focus for 
researchers in a range of fields. However, the final concentration and accumulation 
pattern of DHCs in apple seems to be dependent on several factors, such as 
genotype, developmental stage, or environmental conditions. In contrast to the more 
common polyphenols, DHCs are only of limited distribution in the plant kingdom. 
DHCs might act as UV filters in leaves, potent cellular antioxidants or play a role in 
pathogen resistance. However, conclusive evidence for the precise in planta functions 
is still elusive and still controversial among scientists. The biosynthetic pathways 
leading to DHC formation was elucidated in detail only recently and this has provided 
the basis for genetic engineering of the pathway and has resulted in creation of a 
number of transgenic apple lines with altered DHC levels. 

The overall objective of this PhD proposal is to provide a better understanding of the 
physiological functions of DHCs in apple and other plants. This will be accomplished 
by investigating the transcriptomic and metabolite response to biotic and abiotic 
stresses, performing transient/stable gene expression in non-DHC producing plants, 
providing molecular analysis of transgenic lines in Italy and NZ, as well as 
investigating the developmental accumulation patterns of DHCs in apple. 

 
 
 
 
 
 

  



 

Title:  
I – “- Introduction spread and impact of emergent Mosquito Boren Viruses: a 
novel study between Senegal and Italy”  
 
 
Supervisors: R. Rosà; A. Rizzoli  
 
Synthetic description of the project and research outcome 
 
 
With the arising potential of global-level virus transmission, arbovirus infections are 
regarded as emerging threats to human health1,2. Flaviviruses recently affecting 
human and animal populations throughout Europe are West Nile Virus (WNV)3 and 
Usutu Virus (USUV)4. Another important emerging zoonotic threat to veterinary and 
public health responsible for severe socioeconomic impact on people’s livelihoods is 
Rift Valley Fever Virus (RVFV)5. WNV and USUV have been introduced in Italy and 
now circulate endemically6,7 probably due to climatic and environmental conditions 
that have promoted the adaptation of Culex-borne pathogens8. Importantly, RVFV is 
not present in Italy but it has the potential to spread since competent vectors such as 
Culex pipiens and Aedes albopictus are present in the Italian territory9. To assess the 
implications of increasing arbovirus circulation in Italy and be prepared for eventual 
next epidemics, a more detailed description of WNV, USUV and RVFV geographically 
and within specific host (birds, horses, micro-mammals) and vector (mosquitoes) 
populations is needed. This research, based on One Health approach, will focus on: 1) 
the phylogenetic analyses of the viruses collected in Senegal (WHO Collaborating 
Center for Arboviruses and Hemorrhagic Fever Viruses in Dakar) and Italy 
(Fondazione Edmund Mach and Istituto Zooprofilattico Sperimentale dell’Abruzzo e 
Molise); 2) a closer monitoring of their circulation in human, animal and vector 
between the two countries using cell culture, multiplexed RT-PCR and serology; 3) 
the analysis of the ecological, environmental and anthropological factors influencing 
their spread such as climate change, deforestation and world-wide migration and 4) 
the disease incidence among animals and humans, in particular between Italian and 
Senegalese population across space and time; 5) the development of novel risk 
assessment tools. 
 
 
 
 
 

  



 

Title:  
J – “Deciphering the control of postharvest fruit quality in apple through a 
genetical-genomic approach” 
 
 
Supervisors: F. Costa 
 
Synthetic description of the project and research outcome 
 
Context 
The quality of fruits is the result of an intrinsic array of features guiding the 
consumers’ preferences and, at the same time, guaranteeing the economic success of 
a particular species/variety. The different quality traits are generally governed by a 
complex genetic control through the action of a multitude of loci, most of which are 
not yet identified. 
 
Objectives 
Within the framework of the PhD_Apple project, the main goal is the disclosure of the 
regulatory network underneath important fruit quality aspects and postharvest 
disorders, employing a genetical-genomic approach. This study will be focused on the 
deciphering of the physiological mechanisms at the base of the postharvest disorder 
known as superficial scald. The project will investigate and integrate different OMICS 
to identify the most important genomic regions involved in the control of the 
superficial scald and to assess the transcriptomic/metabolomic re-programming 
associated with this phenomenon. 
This PhD project also aims to disclose the mechanism of action of different 
postharvest storage strategies (based on a diminished oxygen level), towards the 
prevention of this disorder and the maintenance of a superior fruit quality. 
 
Expected results 
The first type of result we expected to achieve is the identification of the genetic loci 
associated to quality traits in apple and for the most focused on the physiological 
pathways involved in the control of the postharvest performance. 
Bioinformatic analysis and OMICS integration will also facilitate the identification of 
the most relevant key genes, elucidating their role in the regulation of these 
processes. The second, more practical, aspect is referred to the analysis of the 
genetic variome, enabling the identification of novel molecular markers suitable to 
support and assist the selection of novel ideotypes distinguished by a higher 
postharvest-performance. 
 
 
 
 

  



 

Title:  
K – “Functional study of lipoxygenase-mediated resistance to fungal 
pathogens in maize for milk-chain safety and in grapevine for sustainable 
viticulture” 
 
 
Supervisors: F. Costa; L. Dalla Costa; S. Pilati; prof. A. Marocco; prof. A. 
Lanubile 
 
Participants: Università Cattolica del Sacro Cuore di Piacenza 
 
Synthetic description of the project and research outcome 
 
Fungal pathogens represent a big concern for two economically relevant crops for 
Italian agriculture: maize is challenged by mycotoxigenic fungi which can severely 
affect human health through the milk-chain while viticulture needs new strategies to 
reduce fungicides treatments and become more environmentally and economically 
sustainable. The long co-evolution of plants and fungi selected resistance 
mechanisms whose molecular details are largely unknown. One such mechanism 
relies on membrane modifications and peroxidation upon pathogen recognition. 
Lipoxygenases (LOXs), present in plant genomes as gene families, catalyze poly-
unsaturated fatty acid peroxidation at the starting point of a highly branched pathway 
of synthesis of an heterogeneous class of compounds, named oxylipins. LOXs and 
oxylipins have been intensively studied to understand their role in plant defense. The 
main aim of this project is to identify and characterize genes involved in these 
metabolic and signaling pathways in maize and grapevine, possibly highlighting 
conserved and specialized modules of plant defense. Resistant and susceptible 
genotypes will be used to ascertain the role played by these pathways. Lipidomic and 
gene expression analyses will be carried out to describe the plant-patho interaction 
and identify the LOXs isoforms involved and transgenic plants will be produced to 
complete the LOXs characterization. The insights into this defense mechanism will 
support the breeding programs in maize and grapevine by the development of 
resistance molecular markers. 
 
 
 
 
 

  



 

 

Title:  
L – “Characterizing new viruses and their evolutionary history” 
 
 
Supervisors: G. Anfora, O. Rota Stabelli 
 
Synthetic description of the project and research outcome 
 
Context.  
Viruses infect all type of living organisms and play a crucial role in the biology of their 
hosts. There is growing interest in using bacteriophages to control bacteria of health 
and economical concern. Little is still known however about the overall diversity of 
viruses and bacteriophages. This lack of knowledge is due to methodological 
problems such as the intrinsic difficulties in co-cultivating viruses and in several 
limitations for their discovery with cultivation-free metagenomics tools. 
 
Objective. 
Here we aim at enlarging our knowledge of virus diversity by extracting assemblies 
from virally enriched datasets. The goal is to reconstruct both known and new viral 
genomes, and characterise the general viral diversity in these samples. Because of 
the availability of a well characterized microbiome and the abundance of viral-
enriched datasets, we shall address this problem by studying mainly the human 
virome and in particular bacteriophages of biomedical relevance. We shall secondarily 
explore viral diversity in environmental/genome datasets with particular attention to 
Aedes mosquitoes.  
  
Expected results.  
The obtained viral catalogues will increase our understanding of the virome diversity 
in human and other relevant organisms and will enable the evolutionary modelling of 
currently unknown viruses. Within the catalogue, we will focus on viruses 
characterized by high quality genomes and clear genetic structure to further perform 
evolutionary studies including: test of co-evolution with their bacterial hosts using 
molecular clocks; detection of unknown bacterial hosts using codon usage studies; 
tests of lateral host transfer between bacteria and/or animal hosts 
 
 
 
 
 
 

  



 
Title:  
M – “Integrated control of Varroa destructor by means of honeybee colonies 
natural management in combination with botanical extracts” 
 
 
Supervisors: G. Anfora; P. Fontana; V. Malagnini 
 
Synthetic description of the project and research outcome 
 
Varroasis is a very dangerous disease that affects both broods and adults of Apis 
mellifera, and it is caused by the ectoparasite mite Varroa destructor of Asian origin, 
confused for many years with V. Jacosoni, and only recently have been distinguished 
on the basis of both morphological and genetic studies. What allowed the Varroa 
destructor to come into contact with European A. mellifera was the introduction of the 
latter into some regions of Southeast Asia around the 1940s with the aim of 
increasing honey production in these regions. Since then, probably through the trade 
of queens, it has been introduced in a widespread manner in almost all the countries 
of southern and southeastern Asia, Latin America, North Africa, Europe, the United 
States and New Zealand. Only Australia seems to be exempt for the moment. Varroa 
can attack and eliminate entire bee colonies within a period of a few years, with a 
consequent negative impact on the global economy, given that they are considered 
the most economically important pollinators of the major cultures around the world. 
 
Currently, several synthetic compounds such as Apistan, Apivar, Apitol, Folbex and 
Perizin are used to control the population of Varroa within the hives. However, the 
longterm side effects that these compounds can cause to the environment, such as 
pest resistance, pollution of ecosystems and aquifers, damage to cultivated plants, 
animals and humans due to the intake of active ingredients and loss of biodiversity 
are sadly known. For these reasons, alternative methods should be considered to 
control Varroa, such as biological control through the use of products of natural 
origin. It has been observed that the application of some plant extracts or essential 
oils, such as those of sage and thyme, against infested apiaries is able to maintain 
the rate of infestation by mites below the economy injury level (EIL). Thanks to the 
growing interest in the use of natural compounds that are much more 
environmentally friendly than synthetic pesticides, the use of new sustainable 
weapons could be an ideal tool for controlling Varroa. 
 
 
 
  



 
Title:  
N – “Alternative proteins in low-fat ice cream as structuring, texturing and 
stabilising agent” - “AlPICream” 
 
 
Supervisors: F. Gasperi; E. Aprea 
 
Synthetic description of the project and research outcome 
 
Ice cream is globally consumed product consisting of different components such as 
fat, milk solid non-fat, sweeteners, stabilizers, emulsifiers, water, and flavours. All of 
these ingredients together with air and ice crystals, when ice cream is frozen have 
different impacts on the mouth-feel of the product. Over the last years, the food 
industry has been facing the challenge of improving the nutritional value and the 
sustainability index of processed food. As concerns the sector of ice cream, one of the 
principal aims is the reduction of saturated fats resulting in significant health and 
dietary benefits. On the other hand, fat has a vital role in ice cream structure and 
texture also contributing to sense of mouth lubrication and richness in flavour. 
AlPICream project will investigate the technological feasibility of underutilised protein 
ingredients, i.e. cereal, oilseed or legume based protein isolates, as fat replacers in 
ice cream products. The research approach proposed is strongly multidisciplinary: 
textural and rheological properties, digestibility and bioactivity profile of the produced 
ice cream and the impact on flavour release will be studied, as well as the effect on 
sensory perception. Finally consumers' expectations and acceptability of the proposed 
formulation will be investigated. The aim is to replace fat in ice cream without 
compromise consumer acceptability. 
 
 
 
  



 
Title:  
O – “Statistical tools for comprehensive elucidation of physico-chemical and 
sensory properties of food” - “STEP-uP” 
 
 
Supervisors: F. Gasperi; E. Aprea 
 
Synthetic description of the project and research outcome 
 
Sensory perception during eating is a complex mechanism that involves, among 
many other factors, the elicitation of human receptors conveyed by the physico-
chemical characteristics of the food. The most effective way to describe food 
attributes responsible for sensory elicitation is by sensory analysis. On the other side 
many analytical techniques are required to measure the physico-chemical 
characteristics of the food responsible of their sensory quality: i.e. visual aspect; 
mechanical and acoustic properties; gross composition; quantification of sugar and 
organic acids; determination of the volatile compounds fraction; quantification of 
groups of secondary metabolites. To relate such information with sensory perception 
and manage this complexity and to explore, to dig into, and to uncover the 
information enclosed in the datasets adequate statistical tools needs to be developed. 
The main objectives of STEP-uP project are: to develop prediction tools based on 
instrumental determination to describe sensory properties; to understand the 
relationships between sensory perceptions and the physico-chemical characteristics of 
food products; 3) to explore the potentiality of network analysis methods in the field 
of sensory. 
 
 
 
 
  



 
Title:  
P – “Flavour Release during food consumption by Combined Sensory and 
Instrumental dynamic Tools”  
 
Supervisors: F. Gasperi, F. Biasioli; Prof. M. Stieger 
 
Participants: Wageningen University and Research 
 
Synthetic description of the project and research outcome 
 
 
The project extend previous studies based on sensory dynamic methods and in vivo 
flavour release monitoring carried out independently by FEM and WUR. 
Based on the expertise of the two partners involved, the project aims at developing 
new methods to better investigate the temporal data obtained in experiments that 
combined flavour compound release by direct injection mass spectrometry and 
flavour perception by time resolved sensory methods. 
The proposed approach will be tested on different food matrices, such as mayonese 
and olive oil. The products will be tested as is to identify the differences induced by 
formulations (maionnaise) or polyphenol content (olive oil) and in combination with 
different support food in order to explore the interaction with different matrixes and 
their effect on flavour release. 
The project has two main objectives: i) to propose a robust set-up (analytics and 
data analysis) to handle both analytical approches (time resolved sensory analysis 
and nose-space analysis) in order to better understand the links between in vivo 
flavour release and flavour perception and ii) investigate the interplay of carriers and 
topping to support the development of new products tailored for specific consumer 
segments and future personalized nutrition. 
 
 
 
 
 
 
 
  



 
Title:  
Q – “Stable isotope Compunds in spices and herbs” 
 
 
Supervisors: R. Larcher, L. Bontempo 
 
Synthetic description of the project and research outcome 
 
Due to the high price and the complex production chain, herbs and spices are in the 
top ten of most adulterated food products worldwide. The main objective of SPiCE 
project is to develop an appropriate methodology to assure the origin of these 
products and to fight against adulterations (in particular addition of synthetically 
obtained compounds). To do this, different analytical approaches will be tested and 
combined, such as stable isotope ratios and elemental determinations and 
fingerprinting methods (i.e. Nuclear Magnetic Resonance and Fourier-Transform 
Infrared spectroscopies and Liquid Chromatography High Resolution Mass 
spectrometry). After the development and the validation of the methods, the analysis 
of a representative number of authentic samples of the selected spices and herbs will 
be carried on. In particular, SPiCE will allow to determine the characteristic ranges of 
values of the authentic products and the determination of their peculiar 'identity 
card'. The combination of the data obtained through a chemometric approach will 
lead to the creation of a model that allow distinguishing authentic (correct declared 
geographical origin and nonadulterated) samples from 
mislabelled/adulterated/contaminated samples. Therefore, this project will provide a 
tool for the protection against mislabeling and frauds of premium spices and herbs, 
but also an 'identity card' usable for their promotion. 
 
 
 
 
 
 
  



 
 
Title:  
R – “Dissection of black rot resistance towards Marker- Assisted breeding in 
Grapevine” 
 
 
Supervisors: M. Perazzolli, S. Vezzulli 
 
Synthetic description of the project and research outcome 
 
Today the reduction in pesticide use is imperative and the implementation of 
sustainable viticulture is an urgent necessity. A possible solution adopted in an 
increasingly predominant way is offered by the use of grapevine varieties resistant  
to the main diseases; the change in defence strategies, however, has brought out 
diseases considered secondary as black rot (BR), which were previously contained. 
Under favourable damp conditions, this disease is able to devastate the entire 
production. 
The goal of the DAMAGE project is to dissect the genetic bases of BR resistance, 
identifying new sources of BR resistances and validating molecular markers suitable 
for Marker-Assisted Breeding (MAB). The project relies on positive prerequisites: i) 
the isolation of the BR causal agent Guignardia bidwellii both from south-western 
Germany and Trentino, ii) the knowledge about the BR resistance locus in specific 
genetic backgrounds, iii) the agreement combi-Grape between FEM and the Institute 
for Grapevine Breeding (JKI-Geilweilerhof) for the introgression of BR resistance into 
downy mildew resistant varieties. 
The expected results are: i) the BR resistance phenotypic characterization of parental 
breeding lines and wild accessions, ii) a novel ex vivo BR resistance phenotyping 
protocol, iii) a molecular toolkit of reliable markers useful for MAB. 
These findings will be of theoretical impact in trait dissection as well as applied 
impact in MAB programs for disease resistance in grapevine. 
 
 
 
  



 
Title:  
S – “Applied chemical ecology and biotremology to enhance insect 
parassitoids efficacy in the biological control of the Brown Marmorated 
Stinkbug, Halyomorpha halys (HH)” 
 
 
Supervisors: Prof. Verrastro (CIHEAM) 
 
Synthetic description of the project and research outcome 
 
The invasive stink bug Halyomorpha halys (HH) is a highly polyphagous 
emerging pest of global concern that causes direct damage to fruit and seed 
productions. The pest is causing severe economic damage in the US, in the 
Black Sea region, and it is rapidly spreading throughout the EU countries. In 
Northern Italy, it is already a key pest of fruit crops (pear, apple, peach) and 
hazelnut. The control of HH is only partially achieved through the massive 
use of insecticides and anti-insect nets; however a long term and sustainable 
solution can be reached only by the introduction and establishment in the HH 
infested areas of populations of parasitoids, in particular those of the genus 
Trissolcus. In this way, the scholarship will be based on the study of the 
biology and ethology of the parassitoids, with particular attention to the 
chemical ecology and biotremology (i.e. vibrational communication) with the 
aim to identify and characterize the main pattern and sensorial stimulations 
involved in the host search. This knowledge is essential to elaborate an 
effective control strategy based on the rational use of parasitoids of HH in 
accordance with the EU policy and will be applied to implement IPM programs 
in UE and other Mediterranean countries 
 
 
 
 

 


