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This research investigates the complex interactions between climate change, biodiversity, and 

food security, emphasizing the promotion of climate change mitigation using soil improvers 

derived from food industry residues within a circular bioeconomy model. This approach not only aims 

to reduce the environmental impact of modern agriculture but also promotes the efficient use of 

renewable resources by transforming waste into valuable agricultural inputs. The research 

focuses on evaluating soil improvers, assessing their ability to enhance soil health and support 

biodiversity. Additionally, the research explores the ecological effects of these organic materials on 

soil ecosystems, aiming to develop application guidelines that ensure their safe and effective use in 

agriculture. This assessment is crucial for creating sustainable agricultural practices that can support 

long-term food security and biodiversity conservation. Moreover, the project assesses potential 

ecological risks associated with the application of soil improvers. Understanding how these materials 

influence soil ecosystems is vital for establishing guidelines that ensure environmental safety and 

enhance agricultural productivity. This risk assessment forms a critical part of developing strategies 

that support resilient agricultural systems capable of withstanding the impacts of climate change 

while supporting biodiversity. A key component of the research involves the extraction of DNA 

from the soil improvers, which is crucial for a thorough understanding of their microbial 

diversity. This DNA analysis is performed to ensure that the soil improvers contribute positively 

to soil health, optimizing their use for improving soil fertility and structure while maintaining or 

enhancing microbial health. By integrating rigorous scientific analysis with practical applications, the 

project seeks to bridge the gap between research and practical application in agriculture, enhancing our 

understanding of how to manage soil health effectively and sustainably. 
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Microgreens, the early growth stages of edible vegetables and herbs harvested shortly after 

germination, have garnered attention for their superior nutritional profiles. In adverse conditions like 

space, oxidative stress can cause cellular damage, accelerating aging and increasing the risk of diseases 

such as cancer and cardiovascular disorders. Plant-based bioactive compounds are crucial to support 

daily and long-term health in extreme environments, like space, where plant-based food can sustain 

astronauts’ physical and cognitive functions. NASA recently creates the Space Stressors Laboratory to 

study biological responses to space environment stressors, including neutron radiation, which 

constitutes a significant component of secondary radiation within the ISS. This study investigates the 

impact of neutron irradiation on two varieties of Raphanus sativus (var. daikon and var. rioja) through 

a multidisciplinary approach. Seeds were irradiated with an AmBe neutron source at two dose rates (20 

μSv/h ±5% and 40 μSv/h ±5%) for four-time intervals: 15 days, 30 days, 6 months, and 1 year. After 

irradiation, seeds were cultivated under controlled conditions, and morphological, cytometric, and 

metabolomic analyses were performed. Results suggest that R. sativus daikon demonstrates tolerance to 

lower radiation doses, while higher doses may yield beneficial effects across multiple analyzed 

parameters. In cotyledons, exposure to 40 μSv/h significantly impacts antioxidant compounds such as 

β-carotene and violaxanthin, while exposure to 20 μSv/h increases these compounds. In roots, fatty 

acids showed significant reductions in seeds exposed to 20 μSv/h, while promoting primary 

metabolites involved in electron transport and cell signalling. Conversely, the higher dose (40 μSv/h) 

decreased primary metabolites like plastoquinone, ubiquinone 9, violaxanthin, and α-tocotrienol. In 

contrast, R. sativus rioja was negatively affected by radiation exposure, with significant decrease in 

cotyledon development, both in terms of physical extension and endoreduplication index. Statistical 

analyses, including ANOVA and 3D scatter plots, revealed distinct behavioural differences between 

the two varieties. This research highlights the resilience and adaptability of microgreens to neutron-

induced stress and contributes to space agronomy by emphasizing radiation mitigation and the selection 

of radiation-tolerant plant varieties.  
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The need to reduce dependence on copper has led to the development of alternative methods for the 

protection of agricultural crops, especially in high-value cultivation systems such as tomato (Solanum 

lycopersicum L.), where the reduced effectiveness of chemical agents has made it necessary to use 

integrated pest management programs. Bacterial spot, caused by Pseudomonas syringae pv. tomato 

(Pst) and bacterial speck, caused by Xanthomonas spp., are among the most economically 

significant bacterial diseases worldwide. Xanthomonas species are also able to evolve rapidly in the 

field and this leads to a significant increase in the genetic variability of the strains, making disease 

control difficult. In this context, an effective management plan for sustainable control of these bacterial 

diseases can be focused on the use of essential oils (OE) such as thymol and carvacrol to be applied to 

the aerial portion of the plant. These two monoterpene phenols contain an OH-  group in their molecular 

structure that is of fundamental importance for the exertion of antibacterial activity. In fact, these 

molecules, in contact with the cytoplasmic membrane of the bacterium, cause an acidification of the 

cell following the dissociation of the OH- group  and the entry of the H+ ion through the cellular proton 

pump which, in turn, extrudes a cation (e.g. K+) outside the cell.

The initial objective of this research project is to investigate the presence and incidence of tomato 

bacterial diseases caused by Pseudomonas syringae pv. tomato and Xanthomonas spp. through 

sampling and subsequent isolation to be carried out in the main national production areas located 

in Emilia Romagna, Puglia, Campania and Lazio (ISTAT 2023). This preliminary analysis aims to 

understand the progress of these pathogens on Italian territory and evaluate their level of resistance 

to copper-based chemical agents through in vitro analysis. Following this first survey, the 

effectiveness of some of the new sustainable control strategies for the indicated bacterial infections 

will be evaluated. In particular, the antimicrobial mechanisms of some natural molecules (e.g. 

carvacrol, thymol) will be evaluated through in vitro tests, and then their effectiveness will be 

evaluated through control tests in a controlled environment and in the open field. At the same time, the 

possible synergy of some organic polymers (e.g. starch, cellulose, alginate, chitosan) will be 

evaluated to facilitate the encapsulation, mixing and distribution of the molecules mentioned, in 

order to define a strategy for protecting tomatoes from bacterial infections as sustainable as 

possible. 
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Bactrocera oleae (Rossi) (Diptera: Tephritidae) is one of the main sources of yield losses in 

olive cultivation, requiring sustainable management strategies to fit the stricter regulations on 

chemical pesticide use. Mathematical models that simulate and predict pest population dynamics are 

increasingly essential, as they can play an important role in the optimisation of monitoring and control 

strategies. The model hereby presented describes the stage-development of B. oleae through a system 

of ordinary differential equations. Transitions between stages are ruled by development, fertility, and 

mortality rate functions that depend on the daily average temperature. This model represents a 

conceptual and technical extension of the spatialised model of Rossini et al. (2022). Cultivated fields 

can be divided in sub-areas, represented as nodes of a graph. Exchange of individuals between 

adjacent sub-areas is influenced by the attractiveness of traps, the repellence of treatments, and wind 

direction and speed, which not only affects the dispersion of the traps' olfactory cues but also directly 

transports insects. Migrations between sub-areas are ruled by specific migration rate functions. 

These rates are currently empirical; their accuracy will be validated through field trials carried out in 

olive orchards located in the Rieti area and the data collected will be used to refine the model 

parameters and evaluate its reliability under real-world conditions. To improve predictive accuracy, the 

model includes an Extended Kalman Filter (EKF), which represents a new and important enhancement 

to previous versions. This iterative algorithm combines simulation results with monitoring data to 

estimate the system's state more effectively. By using covariance, the EKF accounts for uncertainties 

from both the model and the measurements, balancing them to refine predictions. It periodically 

adjusts the model's forecasts based on differences between simulated and observed data, leading to 

more reliable predictions of population dynamics. The algorithm will also allow for the comparison 

of various trap placement schemes, providing insights into areas with greater uncertainty, thus 

optimising the allocation of resources spent for insect monitoring. This approach offers a strong 

foundation for developing a Decision Support System (DSS) to guide farmers in planning pest 

control actions both spatially and temporally. Combining this system with the "push and pull" method, 

which employs repellents and attractants strategically within olive orchards, has the potential to reduce 

insecticide use further while maintaining effective pest control. 

Keywords: Physiologically based models, Spatial models, Extended Kalman Filter, Decision 
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Cereal crops are an integral part of the human diet and livestock feed, necessary for fulfilling dietary 

needs. Rice, maize, and wheat are staple cereal food crops and are widely consumed worldwide; thus, 

food security is linked to the quality and production levels of these cereal crops. The accumulation of 

arsenic (As) in cereal crops is a serious threat to human safety. Therefore, organizations like the 

European Food Safety Authority (EFSA), the World Health Organization (WHO), and the U.S. Food 

and Drug Administration (FDA) have established specific regulations to control the contamination of 

food crops by establishing safety levels. Nowadays, arsenic (As) accumulation in agricultural soils and 

its transfer in crop yields is representing a growing concern that threatens food safety and security in 

the Mediterranean environment. Conventional soil tillage practices and fertilization methods used can 

affect the accumulation of As in plant tissues; therefore, there is a need to develop sustainable 

agronomical practices capable of supporting crop yield while mitigating As accumulation in plants. 

The current study was carried out with the aim of evaluating the effect of sustainable agronomic 

practices on As uptake by different parts of the durum wheat plant. The experimental treatments 

include the following: (i) three soil tillage practices (plowing, subsoiling, and spading) and (ii) two 

fertilization methods (mineral and organic). A factorial randomized complete block design with three 

replications was adopted. The experimental period refers to the 2018/2019, 2019/2020, and 2020/2021 

growing seasons. The results suggest that the maximum level of As was found in plant roots and the 

minimum in wheat kernels. The chemical fertilization as 2020 × Mineral (1.522 mg As kg−1 d.m.) and 

2020 × Plowing (1.855 mg As kg−1 d.m.) had the maximum As content in the roots. Conversely, the 

content of As was at a minimum in the wheat kernels for organic fertilization as 2021 × Organic (0.012 

mg As kg−1 d.m.) and subsoiling tillage as 2021 × Subsoiling (0.008 mg As kg−1 d.m.). Moreover, the 

application of an organic fertilization source as a tool for enhancing the soil organic matter content also 

significantly decreased the As content. The results suggest that reduced tillage practices and the 

adoption of organic fertilization could significantly improve plant quality and assure a safe 

consumption of wheat kernels.

Keywords: soil tillage; soil fertilization; As uptake 
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Halyomorpha halys (Stål, 1855), also known as the Brown marmorated stink bug  is an insect native to 

East Asia. At the end of the 20th century, the pest was introduced to the United States (Leskey et al., 

2012), and the first reports in Europe occurred in the last decade in Switzerland. In Italy, it was first 

detected in 2012 in Emilia-Romagna (Maistrello et al., 2014), while in Trentino Alto-Adige 

(Fischnaller et al., 2022), it was confirmed in 2016. The pest feeds on the leaves and fruits of more 

than 300 species of host plants and can cause significant damage to agriculture. H. halys is an 

extremely polyphagous insect (feeding on over 170 plant species), equipped with a piercing-sucking 

mouthpart. This highly invasive species is controlled through chemical or biological control, primarily 

using the parasitoid wasp Trissolcus japonicus (Ashmead, 1904) described in 2009 in China. The T. 

japonicus has shown an egg parasitism efficacy ranging from 50% to 70%, increasing to 80% in the 

second generation. The aim of this work is to mitigate the damage caused by the BSMB, particularly 

in hazelnut groves in the Lazio region, through the release of the parasitoid Trissolcus japonicus in the 

field. Currently, in the Lazio region, following the activity timeline outlined in the "Risk Analysis 

Study" presented by the Lazio Region and authorized by the MASE (Ministry of Environment and 

Energy Security), two releases of the antagonist T. japonicus have been carried out in 22 release sites 

across the provinces of Viterbo, Rome, and Latina. Post-release monitoring was conducted to verify 

the establishment and effectiveness of T. japonicus by assessing egg masses of BSMB and native 

species collected at the release sites. 

Keywords: Halyomorpha halys, parasitoid, biological control, hazelnut
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Prunus persica L., is the second most cultivated fruit after apples, and Italy is the second country in the 

UE for peach production after Spain. However, peach production in Italy is gradually decreasing over 

the years due to climate change and the spread of new alien organisms and the resurgence of already 

established pathogens such as Diaporthe amygdali, the causal agent of “Twig Canker and Shoot 

Blight” (TCSB). Knowledge of the biological and ecological aspects of D. amygdali is of great 

value for pathogen control and breeding programmes, but information is still fragmented. This study 

was inspired  by these two considerations, as an analysis of the thermal response of different isolates 

co-existing in the same environment and studies of cultivar susceptibility are still lacking. The 

activities were carried out in three steps: i) isolation and subsequent morphological and molecular 

identification using molecular markers of D. amygdali isolates from symptomatic trees in a highly 

productive area of northern Italy, ii) analysis of the mycelium growth at different constant 

temperatures under controlled conditions, to identify the most responsive (and aggressive, 

accordingly) isolate, and iii) artificial inoculation, under controlled conditions, of the most 

responsive isolate on peach twigs of different cultivars. These three steps together provided 

quantitative information on the thermal response of D. amygdali and an initial classification of the 

low and high susceptibility among the most common peach cultivars worldwide. 

Keywords: peach, plant pathogen, breeding 
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Recently, SNP arrays and NGS-based genotyping methods have emerged as indispensable 

tools in modern wheat breeding programs. These platforms provide a large number of genome-

wide markers necessary for constructing high-resolution genetic maps, conducting QTL mapping 

and genome-wide association studies (GWAS), and implementing genomic selection. 

Unfortunately, SNP array platforms for wheat suffer from significant limitations, including an 

uneven distribution of markers within the genome, leading to over- or under-representation of 

certain regions. In this regard, the Diversity Arrays Technology (DArT) has emerged as a more 

versatile and cost-effective alternative, addressing several limitations associated with SNP arrays. 

To address these challenges, we present a web-based platform for SNP marker management developed 

and hosted by the Research Centre for Cereal and Industrial Crops (CREA-CI) in 

collaboration with Sequentia Biotech SL. The “TETRAOMIX wheat database” is a digital repository 

designed to provide the scientific community with access to genetic and phenotypic information on 

various tetraploid wheat species.  

To this end, approximately 2000 accessions of tetraploid wheat species (Triticum turgidum ssp.), have 

been catalogued and inventoried within the web platform. The genotypic data produced over time 

with various SNP arrays have been integrated, and 4737 SNPs were selected to reduce 

redundancies in the genetic markers. The interactive database developed in this study provides a 

practical tool for identifying the authenticity and purity of tetraploid wheat genotypes and valuable 

genetic information on current durum wheat varieties. Moving forward, the genotyping of the 

entire collection using approximately 4000 DArT probes will allow the online integration of 

additional genetic data for research purposes. Furthermore, the combination of the DArT and SNP-

array probes will enable to development of a new genotyping array optimized for tetraploid wheat 

species. The database will be continually updated and will integrate new data as it becomes available. 

Keywords: Online database, Triticum germplasm, Genomic approaches, Germplasm bank 
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The common hop (Humulus lupulus L.) is a flowering plant used mainly in the brewing industry. In the 

European Union, hops are grown on about 30,000 hectares, with Germany leading production. In Italy, 

hop cultivation has recently gained interest due to the rise of craft breweries, and the increasing 

attention of consumers towards foods and beverages made with local raw materials. Traditional 

cultivation methods, like the "Hallertau trellis" system, which involves a trellis system with poles 

reaching 6 meters above ground are effective in temperate climates but may need adaptation for 

Mediterranean conditions. Research on phenology, nutrient requirements, and sustainable 

practices, along with a broader characterization of Italy’s wild hop germplasm, is essential to 

optimize production and address existing challenges in new growing regions. The research activity will 

consist in multi-year trials investigating high-trellis (6 m) and low-trellis (3 m) hop systems in central 

Italy, with the evaluation of phenological stages, yield, and cone quality. Quality will be assessed 

through α-acids, β-acids (via HPLC), and total oil content (via steam distillation). Novel and 

sustainable plant nutrition plans will be also tested. Additionally, wild hop germplasm will be 

collected, geolocated, and phenotyped over two years for future breeding plans. Nursery techniques 

and the response to biostimulants will also be investigated. The research activity will include 

international collaboration to study drought and heat resistance in hops. This work has manifold 

implications and holds significant potential for advancing the knowledge of hop cultivation in the 

Mediterranean area. First and foremost, this research will establish a solid foundation for conducting 

further in-depth studies on hop cultivation within the Mediterranean environment, addressing its 

unique climatic conditions. The field trial will contribute to the optimization of cultivation techniques, 

the improvement of cone yield and quality, as well as a better acquisition of sustainable practices 

tailored to our region. Furthermore, the project aims to foster and strengthen international 

collaborations, creating a platform for the exchange of innovative knowledge materials and practices. 

By connecting researchers, nursery practitioners, and growers from large scale agricultural enterprises 

to small scale producers, this work will encourage the sharing of expertise, tools, and strategies. Such 

collaborations are expected to drive the development of cutting-edge solutions that enhance 

both productivity and environmental sustainability. Ultimately, this work has the potential to support 

the growth of a resilient hop sector, suited to cope with the current and future challenges of global 

agriculture. 
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The restoration of wetlands is a strategic priority for the European Union, crucial for 

preserving biodiversity and enhancing environmental resilience. The EUROLakes project, funded 

under Horizon Europe, aims to protect and restore Europe's natural lakes and their ecosystems by 

developing sustainable and replicable management solutions. It adopts the ‘4 Returns Framework 

for Landscape Restoration’, a model with four objectives: to raise awareness and motivate local 

communities (Return of Inspiration), to promote social inclusion and sustainable employment 

(Social Return), to implement nature-based solutions (NBS) for improving biodiversity, habitats 

and soil health (Natural Return) and to promote local economic opportunities through the 

sustainable use of resources (Financial Return). 

The project follows a five-step approach: building landscape partnerships, promoting shared territorial 

understanding, developing a collaborative vision, implementing coordinated actions and continuous 

monitoring for constant improvement. The main objective is to restore Europe's natural lakes to ‘good 

ecological and chemical status’, in line with the Water Framework Directive, the European Green Deal 

and the EU's commitment to protect aquatic environments by 2030. The project focuses on three pilot 

areas: Lake Vico (Italy), Lake Bistreț (Romania), and Lake Dümmer (Germany). Best practices 

developed will be transferred to other European countries, including Denmark, Ireland, and Moldova, 

ensuring replicability. Lake Vico, in particular, is highly vulnerable, facing threats such as 

eutrophication, soil erosion, biodiversity loss, and anthropogenic pressures that endanger water quality, 

ecological resilience, and local economic activities. 

To address these challenges, the initial months of the 'Nature-Based Solution (NBS) for the 

Protection of Lake Systems' PhD project focused on the social, environmental, and territorial 

characterization of the Lake Vico basin. A detailed analysis of the physical, chemical and 

ecological components of the lake was conducted, along with an examination of the 

interactions between local communities and their environment. Stakeholder engagement is 

central to the project, involving, for example, local authorities, NGOs, economic operators, 

farmers and residents. This participatory approach is essential for the success of the planned 

actions. Preliminary workshops will be organised to raise awareness of the issue.  The objective 

will be the implementation of NBSs aimed at promoting biodiversity, mitigating eutrophication 

and restoring soil quality. A monitoring system will then be established to assess the effectiveness 

of these solutions and develop management strategies. 

Keywords: Wetlands restoration, Nature-Based Solutions (NBS), EUROLakes project, Vico’s 
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The big-bud mite, Phytoptus avellanae Nalepa (Acari: Phytoptidae), is responsible for severe 

infestations of both vegetative and reproductive hazelnut buds, causing hypertrophic alterations in the 

tissues and the formation of pseudo-galls (big-buds), which result in decreased productivity. Despite 

the damage it causes in various hazelnut-growing regions, several aspects of the biology and 

management of this pest still require further investigation and improvement. 

This study will involve extensive literature research on the biological cycle, spread, and control of 

these organisms in hazelnut groves, followed by a monitoring campaign in the Viterbo area to 

estimate the spread and composition of different mite species in sites with varying phytosanitary 

management practices (IPM, organic, and renaturalized). 

The following monitoring traps will be used: a water trap consisting of a large funnel filled with water 

and 2% sodium hypochlorite, with an underlying tank that will be emptied periodically for mite counts. 

A multi-vial cyclone sampler trap, capable of sampling the air and conveying airborne pollen, 

spores, and mites onto test tubes, will be used in parallel. The effectiveness of these two types of traps 

will be compared with traditional methods, such as the collection of mites using double-sided 

adhesive bands placed on twigs to trap dispersing walking mites. This approach will allow for the 

quantification of mite populations and the assessment of their seasonal and annual variations. 

Next, the predation potential of phytoseiid mites (globose mites with predatory habits) will be assessed. 

These mites will also be periodically collected and identified, enabling the evaluation of their role in 

controlling eriophioids during different seasons. Laboratory breeding of the most promising species 

will be initiated to identify the best candidates for mass breeding and subsequent field release. Control 

actions against eriophioid mites will then be conducted, including the evaluation of the numerical 

size of the galls in the following year and monitoring the presence of phytoseiids on the galls. 

Additionally, innovative digital detection methodologies will be applied for the laboratory 

identification of the main species of hazelnut mites. A data-driven approach based on convolutional 

neural networks (CNNs) and the most compatible version of the YOLO architecture (an AI 

algorithm used for object recognition and localization in images and videos) will be utilized. 

The data collected will be used for statistical analyses to help determine a specific intervention plan for 

mite management. 

Keywords: Phytoptus avellanae, Big-bud mites, Phytoseiid mites, Monitoring
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Powdery mildew is a disease caused by obligate biotrophic pathogens belonging to the Erysiphaceae 

family, that occurs on many different plant species, including hazelnut. This disease in hazelnut has 

always been associated with Phyllactinia guttata, but in 2013, a pathogen capable of causing 

greater damage emerged in Eastern Europe and subsequently in Italy: Erysiphe corylacearum. The 

pathogen's life cycle can be described as follows: the pathogen survives the winter period through the 

production of sexual resistance structures, known as chasmothecia. Once favorable environmental 

conditions are reached, the chasmothecia release ascospores which, upon contact with the leaf, 

trigger the primary infection. During the spring and summer, conidia are produced and dispersed, 

leading to secondary infections. Before the autumn leaf fall, large quantities of chasmothecia, 

resulting from sexual recombination, are produced, allowing the fungus to survive until the following 

spring. The aim of this project is to deepen our understanding of the ideal environmental conditions for 

the transition from one stage of the pathogen's life cycle to another. Between October and December 

2024, symptomatic hazelnut leaves were sampled in an orchard near Punta del Lago (VT). Both 

microscopic observations and molecular analyses were performed to confirm the presence of the 

pathogen on leaf tissues. Additionally, a protocol for collection and quantification of chasmothecia 

from infected leaves was developed. Part of the collected chasmothecia was placed on filter paper discs 

inside plastic boxes relocated to the sampling site to allow their natural overwintering phase. These 

samples will be used to conduct experiments such as: testing ascospore release under controlled 

conditions at different temperature and humidity ranges, estimating the quantity of ascospores 

released in the field, and assessing ascospores viability using fluorescence microscopy. Following 

conidia production, the pathogen's asexual phase will be examined by conducting germination tests of 

conidia under different conditions of temperature and humidity. Conidial inoculation will be 

performed on seedlings of different cultivars to assess potential differences in susceptibility between 

cultivars. Additionally, the project aims to develop a species-specific qPCR diagnostic assay to detect 

the pathogen even in the early stages of infection, when symptoms are not yet visible. The data 

gathered from these experiments, combined with consistent meteorological data collection in the 

field, will lay the foundation for the formulation of a mechanistic predictive model. This model will 

simulate the pathogen's developmental stages and provide information to enable timely 

interventions to limit its spread. 

Keywords: Erysiphe corylacearum, hazelnut, powdery mildew 



Cultivation of Cynara cardunculus L. var. altilis cv. «Bianco Avorio» in a floating 

system to produce extracts rich in bioactive molecules 

Giorgia Perelli 1, Mariateresa Cardarelli1, Andrea Fochetti1, Roberta Bernini1,  

1Department of Agriculture and Forest Sciences, University of Tuscia, Viterbo, Italy 

Cynara cardunculus L. var. altilis, a typical Mediterranean plant from the Asteraceae family, is 

a versatile resource with a wide range of applications. It has long been used in food production, 

especially as a vegetable in Mediterranean cuisine, and for industrial purposes like natural fiber 

production. The plant is also known for its bioactive compounds, which contribute to its 

medicinal properties. Traditionally, Cynara cardunculus has been valued for its choleretic, 

hepatoprotective, antidiabetic, and anticholestatic effects. These benefits are linked to its antioxidant 

content and ability to support liver function.   

The research focuses on the production of biomass from Cynara cardunculus L. var. altilis to obtain 

chemically characterized extracts, which will be utilized for biological and agronomic applications. 

The cultivation was carried out in the greenhouses of the "Nello Lupori" Experimental Farm of Tuscia 

University. Cynara cardunculus L. var. altilis cv "Bianco Avorio" was selected for cultivation due to 
its high productivity and strong adaptability to floating systems. The floating system was chosen 

as it eliminates issues related to soil presence and allows for more precise control of nutrients 

through the nutrient solution. Additionally, to enhance biomass production, two different biostimulants 

were used. Five sampling events were carried out, which included cutting, drying, and measuring the 

dry weight of the biomass. Throughout the experiment, the physiological conditions of the plants 

were monitored, including the levels of chlorophyll, anthocyanins, and flavonols. 

The collected data, both physiological and productive, were analyzed to determine the most 

effective treatment for cardoon cultivation in a floating system. The results indicate that the floating 

system is a promising method for enhancing cardoon productivity by reducing plant stress and 

accelerating the production cycle. The dry biomass obtained in this study was used to produce extracts 

using both conventional methods (solvent extraction) and innovative methods, particularly 

Microwave-Assisted Extraction, which is considered a green technique. The results will be compared 

in terms of yield and extraction times. 

The phenolic content and antioxidant activity of the obtained extracts are currently being evaluated, with 

the aim of defining their potential applications. 
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Innovative Approaches to the management of Tomato key Pathogens: detection 

and sustainable control solutions
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Tomato cultivation is threatened by several destructive 

diseases including Verticillium dahliae (Verticllium wilt), Botrytis cinerea 

(Grey mold) and Clavibacter michiganensis subsp. michiganenesis (Bacterial canker). 

These pathogens are responsible of substantial economic losses which pose a 

significant burden on tomato cultivation worldwide, with their management being 

particularly complex. Given the risk that is associated with chemical control and the 

lack of fully resistant tomato varieties, the management of these pathogens requires a 

comprehensive approach that integrates early pathogen detection and effective 

biocontrol strategies to minimize crop losses and ensure sustainable production.  

This project focuses on the development of a rapid, accurate and onsite 

detection method for these pathogens using real time Loop-Mediated 

Isothermal Amplification (LAMP). Primers and protocols will be designed and optimized to 

allow the direct detection from plant tissues (flowers, seeds or stems).  

This approach offers a promising solution for the early detection of B. 

cinerea enabling timely intervention to manage the disease and reduce 

potential post-harvest losses. Furthermore, this approach provides a valuable tool for screening 

pathogen-free planting material for both V. dahliae and Cmm for which certification is required in EU.  

Additionally, this project will explore the efficacy of micro/nano 

formulated bioproducts in the suppression of these pathogens and the enhancement of plant 

resilience. These formulations, which are based on beneficial microorganisms and/or natural 

compounds, will be tested both in vitro and in vivo to evaluate their ability to reduce 

plant pathogen growth and their impact on the biological and biochemical attributes of 

tomato plants. This comprehensive approach aims to develop innovative tools for efficient 

disease management and promote sustainable production in horticultural crops. 
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genotypes with different drought tolerance 

Matteo Spada1, Eleonora Coppa1, Giulia Quagliata1, Miriam Marín-Sanz2, Francisco Barro2, 

Valentina Bigini1, Daniel Savatin1, Roberto Ruggeri1, Francesco Rossini1, Stefania Astolfi1 

1Department of Agriculture and Forest Sciences, University of Tuscia, Viterbo, Italy 
2Spanish National Research Council (CSIC), Department of Plant Breeding, Institute for Sustainable Agriculture (IAS), 

Alameda del Obispo s/n, 14004-Córdoba, Spain  

Agriculture is facing complex and unprecedented challenges, such as the climate change and global 

population growth, associated with increase of food demand. The Mediterranean region is identified as 

hotspot for the impacts of this phenomenon, with enormous implications on agricultural systems, which 

ultimately compromise crop yields in the fields. Durum wheat (DW) is an essential crop for food security 

of Mediterranean region. To cope with population growth and climate change, ensuring food security, 

and thus increasing food production, it is crucial to adopt alternative and targeted strategies, including 

the use of agronomic techniques that improve the resilience of crops to adverse environmental conditions. 

The use of biostimulants represents an intriguing approach, as these products not only increase nutrient 

use efficiency and crop quality characteristics but also influence tolerance to abiotic stresses. In this 

work, the effect of two biostimulants on drought response of two DW genotypes with different drought 

tolerance degree was evaluated. The genotype by sequencing (GBS) analysis revealed notable 

differences in the quantity and impact of genome-wide single nucleotide polymorphisms (SNPs) and 

Insertions/Deletions (InDels) detected between the tolerant genotype Svems 16 and the less tolerant cv. 

Iride. Both biostimulants, namely B1 and B2, contained glycine-betaine and vaterite, but the former 

contained a mixture of extracts from the seaweed Codium fragile (Suringar) Hariot and the plant Opuntia 

ficus- barbarica A. Berger, and the latter Pseudomonas protegens. The products were applied by foliar 

spraying four days after drought stress imposition. Drought significantly hinders growth of cv. Iride by 

increasing oxidative stress and diminishing stomata density and thus gas exchange. This difficulty can 

be mitigated through application of biostimulants. In particular, B1 induced a significant higher 

development of the root system, whereas B2 revoked the drought-induced inhibition of shoot growth, 

associated with root morphological changes, and both products increased stomata density. On the other 

hand, the growth of Svems16 seedlings was not significantly affected by drought, confirming its 

significant degree of tolerance toward the stress compared with Iride. As a result, both biostimulants 

showed limited efficacy when applied to Svems16 stressed plants. In conclusion, the application of 

biostimulants emerges as a valuable strategy for managing drought stress in sensitive DW cultivars. 

Keywords: Biostimulant, Drought stress, Durum wheat, MDA, Stomata 
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