
MASTER 
in

Academic Year 
2020-2021

Innovative Approaches for IPM
of Mediterranean Fruit Crops



 Master in Innovative Approaches for IPM of Mediterranean Fruit Crops- AY 2020-21  

 

DESCRIPTION 

The Master course aims at preparing a new generation of motivated students towards professional 
and academic careers that will promote integrated pest and disease management strategies for a 
sustainable intensification of arboriculture in the Mediterranean agroecosystems. The course deals 
with the management of pests and diseases in tree growing with a look towards agroecological and 
food systems. Students will learn about the ecological and epidemiological features of pests and 
pathogens, and how to apply innovative and smart tools for diagnosis, monitoring and management. 
IPM strategies will be introduced and analysed in depth for the pests affecting the most important 
Mediterranean fruit crops. In addition, risks connected to emerging transboundary pests and diseases 
will be highlighted and quarantine measures to prevent their introduction and possible establishment 
will be analysed. 

At the end of the course, students will know: 

 how to analyse and plan agroecosystems for a sustainable management of pests and diseases;  
 the range of products for pests and diseases control and their relevant regulations; 
 the tools for a rapid and timely diagnosis and monitoring of pathogens and pests affecting 

fruit crops; 
 how to solve farm problems by using diverse methods including farm biodiversity 

management, cultivars/graft combination choices, use of pesticides and biological control; 
 how to plan and implement IPM programmes for the main fruit crops, in different contexts; 
 how to organize and manage important preventive measures for pest and disease control, i.e. 

plant quarantine and certification programmes for plant propagating material. 
 

The program is organized in 8 Units and a Project, awarding a total of 60 credits (see details in the 
table below). 

Units Credits Dates 
Unit I - Sustainability in agriculture and food systems 6 30 Nov – 31 Dec 2020 

Unit II – Climate “smart” agroecology 6 1-31 Jan 2021 

Unit III - Smart tools for the management of natural 
resources in agriculture 

6 1-28 Feb 2021 

Unit IV - Biotic and abiotic plant disorders 8 1-30 Mar 2021  

Unit V - Plant pests and pathogens diagnosis 5 31 Mar – 19 Apr 2021 

Unit VI - Pest / Pathogen control strategies and Food quality 
and safety 

8 20 Apr – 21 May 2021 

Unit VII - IPM of Mediterranean fruit tree crops 8 24 May – 29 Jun 2021 

Unit VIII - Transboundary pests & diseases 5 30 Jun – 16 Jul 2021 

Project 8 Nov 2020 – Jun 2021 
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  UNIT I: Sustainability in agriculture and food systems 
Food systems encompass all elements (environment, human resources, inputs, infrastructures, 
institutions, etc.) and activities relating to the production (agriculture), processing, distribution and 
consumption of food. They include the supply and consumption features as well as the food 
environment that has an influence on food access. Over the last decades, food systems have been 
central in the debate on sustainable development (cf. Sustainable Development Goals - SDGs). 
Indeed, food systems are under an unprecedented confluence of pressures and lie at the centre of a 
global nexus of environmental, social and economic problems, as humanity faces the challenge of 
achieving sustainable food security in the face of ecosystem degradation and biodiversity loss, 
resource scarcity, human population growth, and climate change. On the one hand, food systems are 
among the main contributors to sustainability challenges such as land degradation, climate change, 
biodiversity loss, etc. On the other hand, they are dramatically affected by these challenges faced by 
humanity. Moreover, the dysfunction of modern food systems is a major cause of several societal 
issues such as food insecurity and malnutrition, rural poverty and livelihoods vulnerability, social 
inequality. This has all culminated in different calls for the transformation of food systems and their 
transition towards sustainability. Transition to sustainable agri-food systems is the objective of many 
policies, strategies and initiatives. While some initiatives focus on single stages of the food chain (e.g. 
sustainable agriculture, sustainable diets, etc.), others are more systemic and holistic (e.g. short food 
supply chains, alternative food networks, etc.). Food-related challenges are particularly pressing in 
the Mediterranean where there is an urgent need for action. 

 

AIMS  

 Explaining the concepts of sustainability and sustainable development and the way of 
applying them to agriculture and food systems (cf. sustainable agriculture, sustainable diets, 
sustainable food systems); 

 Exploring environmental, social, economic, and health-nutritional challenges affecting the 
sustainability of agriculture and food in the Mediterranean area and worldwide; 

 Introducing examples of sustainability assessment approaches and show how they have been 
used in agriculture and food systems; 

 Presenting policies, strategies and initiatives to foster transition towards sustainability in 
agriculture and food systems in the Mediterranean, European Union and worldwide. 

 

LEARNING OUTCOMES  

By the end of the Unit, students will be able to: 

 understand the concepts of sustainability and sustainable development and apply them 
to agriculture and food systems; 

 explain sustainability challenges regarding agriculture and food in the Mediterranean area 
and worldwide; 

 know how sustainability assessment approaches are used in agriculture and food systems 
with practical examples; 

 understand strategies, pathways, and actions for transition towards sustainability in 
agriculture and food systems. 
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  UNIT II: Climate “smart” agroecology 

Agroecology is a relative new discipline that studies the ecological complexity and functioning of the 
agroecosystem. It is therefore a key discipline to drive the transition of agriculture to sustainable 
paths, facing challenges posed by the climate change. It focuses on biological processes and on how 
they interact and influence the functioning of agroecosystems and of farming systems, to propose 
sustainable agricultural practices. Concepts of biodiversity, natural capital and the provision of 
ecosystem services will be analysed, and the agroecosystem will relate to the use of natural 
resources, health of soil, plant, environment and ecosystems in relation to abiotic and biotic threats 
under a changing climate.  
 

AIMS  

The course aims to provide a widely applicable knowledge base to increase agroecosystems’ 
resilience and production in a changing climate scenario. 

 Explaining agroecosystem functioning; 
 Examining the agroecosystems’ complexities and challenges; 
 Reviewing agroecological practices which enable a more sustainable production; 
 Understanding how climate change affects agroecosystems functioning; 
 Identifying sustainable management solutions to mitigate and adapt to climate change and 

other global drivers of change; 
 Understanding the value of agroecological approach for improving rural livelihood and 

promote social equity. 
 

All along the course, practical sessions will be promoted to provide and improve skills, knowledge 
and abilities of students to use specific tools and technologies that enable proper analysis of 
agroecosystems and biodiversity at different scale and support rational management of natural 
resources at multiscale levels. 

 

LEARNING OUTCOMES  

At the end of the Unit students will: 

 become knowledgeable on principles of agroecology and related practices;  
 acquire practical skills on integrated multi scale agroecosystem analysis.  
 achieve basic knowledge on nature-based solutions for biodiversity and ecosystem service 

provision. 
 understand how climate change affects agroecosystems and sustainable management 

practices for adaptation and mitigation across energy-food-ecosystem nexus. 
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  UNIT III: Smart tools for the management of natural resources in agriculture 

Nowadays, the sustainable planning and management of agriculture and farming systems rely a lot 
on a range of SMART tools that permit the rapid collection and analysis of large geo-spatial data. In 
particular, Remote sensing, Geographic Information Systems and Global Positioning Systems are 
commonly used for the acquisition, management, processing, analysis and display of spatial data and 
information. For the management of huge amount of collected/generated data (big data), forecasting 
and decision support models are available. 

Their application is within a variety of fields that include farming systems analysis, water and irrigation 
management, forecasting/monitoring of pests and diseases, specific agroecological and food 
systems. 

The use of these technologies requires the access to software (open licenses) and devices, often 
combined and integrated.  

 

AIMS  

The main objective of the Unit is to present how SMART tools may help support decisions in 
agriculture towards a sustainable management of natural resources, using modern approaches and 
tools available in geomatic, geoscientific and computer science environments. 

In particular, the Unit will provide basic knowledge for the use and applications of the following 
technologies: 

 Remote sensing 

 Geographic Information Systems  

 Cartography and Geographic Positioning Systems 

 Decision Support System 

 Forecasting modelling 

 Big data management 

 
LEARNING OUTCOMES  

At the end of the Unit, students will acquire: 

 basic concepts, principles, methods, and practical applications of the Geographic Information 
System (GIS), Cartography and Geographic Positioning System (GPS). 

 fundamental concepts of remote sensing for the management and sustainability of the 
territory, the agricultural system, and the water resources. 

 notions on the Decision Support System (DSS) and GIS-based Multiple Criteria Decision Aiding 
(MCDA) notions. 

 principles of mechanistic modelling and general concepts and procedures for proper model 
validation and judgment of utility under integrated and organic management. 

 the main techniques and practical applications of the big data and the blockchain. 
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  UNIT IV: Biotic and abiotic plant disorders 

Biotic and abiotic factors in plants may seriously compromise food security and safety and induce 
severe economic and environmental consequences for specific crops and territories, including social 
destabilizations. Pests are responsible for direct yield losses ranging between 20 and 40% of the 
global agricultural productivity. Indeed, their indirect negative effects to consumers, public health, 
societies, environments, and farmers are much higher 

The identification of the nature of disorder symptoms in plants is a key step in plant protection. The 
causal agents are numerous and complex and include both biotic and abiotic factors. With regards to 
the biotic factors the range of pathogens and pests is wide and include viruses, phytoplasmas, 
bacteria, fungi, insects, nematodes, often with specificities in symptoms. The infestation and 
infection are facilitated by ecological conditions and or human behaviour. 

 

AIMS  

 Presenting a range of typical plant symptoms caused by different groups of biotic and abiotic 
factors; 

 Providing the basic elements to recognize the main groups of pathogens according to 
morphological and physiological characteristics, with brief hints to their taxonomy; 

 Describing the main epidemiology mechanisms of plant pathogens, parasites and pests and 
the relationship between host-pathogen-environment; 

 Providing basic information for the identification in field and in the lab of the causal agent of 
biotic or abiotic disorders. 

 

LEARNING OUTCOMES  

At the end of this course students manage to: 

 identify disease aetiologies and distinguish disorders induced by biotic and/or abiotic factors; 

 understand the cycle of the symptomatological manifestation induced by the 
pathogen/pest/abiotic disorder and understand how to intervene for its control; 

 identify the best strategy for detecting and controlling relevant weeds and nematodes; 

 implement in practise the acquired knowledge during field visits, laboratory activities, and 
analysis of specific case studies. 
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  UNIT V: Plant pests and pathogens diagnosis 

Today the diagnosis of plant pathogens and pests is mainly based on laboratory methods that resort 
to advanced technologies, which on the one hand offer simple, rapid, sensitive and efficient 
diagnostic approaches, and on the other hand overcome those constraints associated with 
conventional methods and data analysis. The course will introduce the basic principles that 
encompass every diagnostic technique, whether biological, serological, or molecular. Students will 
also interface with all aspects relating to precautions and safety measures to be taken into 
consideration in the laboratory when carrying out the experiments. The course will enable students 
to list and distinguish between the different utilities of conventional and advanced diagnostic 
techniques and of those used for the identification and characterization of pathogens. Eventually, 
the attention will be focused on the world of bioinformatics and on how this domain is continuously 
gaining space in the research area to reveal and understand the infectious mechanisms of pathogens 
in plants through the use of a range of automated technologies combined with powerful 
bioinformatics tools for data mining. 

 

AIMS  

 Presenting the general principles on traditional and advanced diagnostic methods used in 
the plant pathology domain; 

 Addressing the advantages and disadvantages of each diagnostic technique;  

 Introducing new horizons in biotechnology and bio-informatic in phytopathology; 

 Emphasizing the lab safety measures for a secure manipulation of experiments. 

 

LEARNING OUTCOMES  

At the end of this course students became able to: 
 recognise the genetic features encompassing the genomes of dissimilar pathogens;  

 understand the diagnostic challenges when dealing with different types of pathogens; 

 apply different biological, serological, and molecular laboratory diagnostic techniques of plant 
pests and pathogens; 

 characterize and classify pathogens based on genome sequences analysis and bioinformatic-
assisted tools. 
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  UNIT VI: Pest/Pathogen control strategies and Food quality and safety 

A wide variety of pathogens (e.g. viruses, bacteria, and fungi) and pests (e.g. insects and nematodes) 
seriously affect fruit crops, both in the field and after harvest. It has been estimated that, especially 
in developing countries, they can cause serious yield losses (30-50%), because of spoilage and 
contamination by toxic metabolites. Hence, it is of paramount importance to set up effective 
prevention and control strategies all through the production chain (farm to shelf) to reduce food 
losses that might have serious economic consequences in producing countries. Several conventional 
control means are available on the market; however, over-reliance and improper use might have 
negatively impacted on beneficial organisms, as well as left multi-residues on produce and in the 
environment. It is therefore fundamental to increase knowledge in the sustainable use of 
conventional means and the integration with safe alternatives as biocontrol agents, generally 
recognised as safe (GRAS) compounds, resistance inducers, etc. This strategy could count on the use 
of plant genetic resources (e.g. selecting resistant varieties), as well as on forecasting models for 
timely application of the control means, avoiding unneeded use and increasing the chance of success. 
Furthermore, attention should be paid to the postharvest life of commodities, whose spoilage might 
greatly influence their final safety, quality, and marketability. Indeed, both in the field and after 
harvest commodities might be contaminated by toxic secondary metabolites of fungi known as 
mycotoxins with detrimental effects on consumers’ health. It is of important to monitor, prevent and 
control not only the microorganism but also its metabolite, as required by national and international 
legislations. Indeed, the fulfilment of produce quality standards is nowadays of paramount 
importance in a global market where commodities are sold and shipped over short and long 
distances. 

 

AIMS  

 Explaining the current most updated knowledge and regulations for a sustainable control 
of plant pests and pathogens by conventional chemical and physical means; 

 Examining the alternatives to conventional control of pests by using biocontrol agents and 
forecasting model for a more timely, proper, and successful control; 

 Reviewing the knowledge on the use of plant genetic resistance in the disease control 
strategies by conventional and innovative approaches, as well as specific inducers;  

 Giving an overview of the postharvest diseases causing quality losses and their 
conventional and alternative control means; 

 Highlighting the safety issues related to mycotoxin contamination, consequences on 
produce marketability and control strategies; 

 Guiding towards the obtainment of a produce not only of high-quality but also safe for 
consumers, thus highly marketable. 
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LEARNING OUTCOMES   

Students will learn: 
 basic principles of modern plant breeding, biotech resistance, sustainable use of chemical 

control means, biocontrol, forecasting modelling, management of postharvest disease, risks 
of mycotoxin contamination, relevant regulations for food quality and safety; 

 to discuss the strategies for preserving food quality and safety by a sustainable management 
all along the production chain to obtain an added-value production; 

 to implement the acquired knowledge into every-day practice with the aid of site/field visits 
and laboratory activities, as well as the elaboration of a topic project to address a relevant 
issue to their country of origin; 

 to boost their capacities of adaptation to the continuously changing requirements of 
production, handling, and marketing environments. 

 

  UNIT VII: IPM of Mediterranean fruit tree crops 

Integrated Pest Management strategies are of key importance for the sustainable management of 
modern fruit cropping. IPM strategies require a deep knowledge of pests and pathogens, including 
their morphological, ecological, and epidemiological features. Successful IPM strategies also need 
strong and developed institutional and political frameworks and farmers to monitor the presence and 
distribution of key pests and pathogens on Mediterranean fruit tree crops. 

The Unit will provide useful tools for the elaboration of an integrated pest management program to 
control economically important pests/pathogens affecting the main Mediterranean fruit tree crops, 
in accordance with the EU guidelines and regulations. 
 

AIMS 

This Unit will provide: 
 an in-depth knowledge of the main phytosanitary problems affecting Mediterranean fruit tree 

crops in pre-harvesting;  
 fundamental knowledge of morphological, ecological, and epidemiological characteristics of 

the key pests and pathogens and the innovative methods for their identification;    
 methods and strategies to establish a sustainable IPM program in compliance with the EU 

regulations. 
 

LEARNING OUTCOMES  

Students will develop: 

 the know-how and skills on the sound identification and management of the main pests and 
pathogens affecting Mediterranean fruit crops in pre-harvesting; 

 the ability to use innovative tools (different practices) for implementing sustainable IPM 
strategies. 
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  UNIT VIII: Transboundary pests & diseases 

Globalization (trade intensification associated with the movement of goods and people) increases 
the risk of introducing harmful organisms in new areas. These organisms may become invasive and 
more harmful due to the absence of defence and evolutionary adaptation mechanisms in new host 
plants and to climate change effects. The introduction and spread of these harmful organisms in new 
areas may seriously compromise food security and safety and induce severe economic and 
environmental consequences for specific crops and territories, including social destabilizations. This 
plant health crisis may be raised by weak quarantine measures. The strengthening of quarantine and 
other preventive control measures (e.g. the use of healthy certified plant propagating materials), the 
early and rapid monitoring and detection of pathogens and pests in the field, and the increase and 
sharing of knowledge can greatly contribute to limit the occurrence of health crises.  

 

AIMS  

 Presenting the principles and strategies governing the international quarantine system; 
 Knowing the main international phytosanitary measures (ISPM) that are applied in plant 

quarantine; 
 Describing the criteria to define a quarantine pest and to decide the extent of phytosanitary 

measures to be taken; 
 Examining the current quarantine legislation in place in the European Union; 
 Analysing the certification system of propagation material as the main measure of prevention 

of harmful organisms; 
 Evaluating the importance of the action of Surveillance and Monitoring of territories to 

contain the spread of quarantine pests; 
 Examining the application of quick and easy-to-use diagnostic techniques, as well as 

innovative systems that utilize information technology to support the activity of Surveillance 
and Eradication of quarantine pests; 

 Studying some potential invasive harmful organisms for the Euro-Mediterranean area and 
planning possible countermeasures. 

 

LEARNING OUTCOMES  

Students will learn: 
 to understand the basic principles and international agreements that must regulate trade 

between countries in order to avoid the spread of harmful organisms; 
 to discuss the strategies for preventing the introduction and spread of invasive pests in new 

areas; 
 to transfer scientific innovations in the diagnostic and technological fields to make the disease 

control more efficient through adequate quarantine and surveillance of the area; 
 to understand the importance of an efficient interconnection between scientific, legislative, 

and phytosanitary service activities for an effective control of pests and pathogens in the 
territory; 
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 to implement the acquired knowledge into every-day practice with the aid of site/field visits 
and laboratory activities, as well as the elaboration of a project to address a relevant issue in 
their country of origin. 

 

PROJECT ON AN EMERGING PHYTOSANITARY PROBLEM 

During the year, students will be asked to carry out, partly in their origin country and partly at CIHEAM 
Bari, a project activity on a phytosanitary problem that is a priority and/or an emerging issue in their 
country. 

In particular, once the problem is identified, students must prepare a dossier containing data on the 
characteristics of the treated harmful organism, its spread, the damage it may cause, the possibility 
of its introduction and establishment in their own country, the control methods applicable for its 
containment, the techniques available for its diagnosis, any measures implemented by the country 
to deal with it (legislative, technical, financial), any quarantine measures taken, management 
measures implemented in other countries.  

For data collection, students could use scientific publications, articles in specialised papers, 
information on the Internet, interviews with technicians and officials of plant protection services, 
agronomists or university professors, and any other source they consider to be useful for the purpose. 

At the end of the academic year, students will present their project in PowerPoint before their 
colleagues and lecturers.  

Throughout the project, students will be supervised by CIHEAM Bari experts. 
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