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                             AGRICULTURAL UNIVERSITY OF ATHENS
                             School of Agriculture, Engineering and Environmental Sciences

                             Department of Crop Science

Please note that only the following courses are available in the English language
COURSE DESCRIPTION FORM
	Title:
	General Viticulture
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	

	Course Code:
	115
	Semester   
	5th 

	Lecturer:
	Katerina Biniari, Maritina Stavrakaki, Despoina Bouza
	Autumn Term
	X

	Contact Details:
	maritina@aua.gr 
	Spring Term
	


	PREREQUISITES (if any)
	
	Course Code

	1. …………………………………………
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	The objective of the course is to introduce students to the basic functions of the grape vine and their morphological and physiological basis, to the basic cultivation techniques which are used in a productive vineyard, as well as to the importance of the cultivation of the vine for the crop production.

The course aims to introduce students to the methodology used both in the installation and management of a modern productive vineyard, as well as to the viticultural techniques regarding the training, fruiting and the annual vegetation cycle of the vines. Upon the successful completion of the course (theory and laboratory part of the course), students will have (Descriptive indicators for Level 6 of the European Qualifications Framework for Lifelong Learning):

· Understood the morphology and anatomy of the various organs of the vine and their utilization in productive viticulture.

· Understood the annual vegetation cycle, the phenological stages and their physiological basis

· Understood how a vineyard can be managed.

· Understood the importance of pruning, training and fruiting of the vines and their utilization in the viticultural practice 

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	INTRODUCTION  

Origin of the vine – Viticulture in the Greek antiquity-

The contribution of the vine to the aesthetics of the rural landscape and the protection of the environment - Viticulture in Greece and the world - Productive grapevine varieties - Cultivated areas and production of viticultural products - Viticultural products - Problems and perspectives of the Greek vineyard
	
	8

	2.
	MORPHOLOGY AND ANATOMY OF THE VINE

Root-Shoot-Leaves-Helixes-Inflorescence-Flower-Bunch-Berry-Seed (Origin - Distinction - Role-Morphology-Anatomy) Grapevine buds - Shoot buds - Apical bud - Side buds- Cane buds (Anatomy-Fertility-Distinction and evaluation of latent vine buds)
	
	8

	3.
	ANNUAL VEGETATION CYCLE

Introduction - Grapevine budbreak (Phenology-Break of the latent buds of the vine-Break of the lateral and latent buds of the shoot) - Shoot Growth - Differentiation of the shoots - Leaf fall
	
	8

	4.
	VINEYARD MANAGEMENT

Soil cultivation - Weed control - Fertilization - Irrigation - Harvest - Harvesting methods
	
	7

	5.
	PRUNING OF THE VINE

Introduction-Pruning and training systems of the vines-Physical characteristics of the canopy

Training systems and Selection Criteria-Methodology and techniques of training in the various systems- Fruit pruning-Effect of pruning on the budbreak and fruiting of the vines- Guidance and pruning principles - Fruit pruning systems and selection criteria - Season of execution of winter fruiting pruning-Training and trellis systems and fruiting pruning of the Greek vineyard
	
	8


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39
	
	
	Written exam
	50%

	Seminar
	10
	
	
	Orals
	50%

	
	
	
	
	
	

	Personal study
	50
	
	
	Personal assignments
	..%

	 Laboratory
	26
	
	
	Group assignments
	..%

	TOTAL Hours:
	125
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	- Suggested bibliography: Μ.Ν.Stavrakakis  Viticulture, 2019, Embryo Publications. 

- Related scientific journals: Vitis, American Journal of Enology and Viticulture, Scientia Horticulture

	
	……………………………………………………………………………………….

	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM
	Title:
	Soilless Culture
	
	Check

	
	
	Compulsory
	Yes

	ECTS Credits:
	5
	Elective   
	Yes

	Course Code:
	247
	Semester   
	9

	Lecturer:
	Georgia Ntatsi, Dimitrios Savvas, Ropokis Andreas
	Autumn Term
	Yes

	Contact Details:
	ntatsi@aua.gr , dsavvas@aua.gr and ropokis@aua.gr 
	Spring Term
	..


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	The objectives of the course “Soilless Culture” are the following.

• To introduce the techniques of growing plants without soil and to the relevant terminology

• To outline the prerequisites and methods of applying soilless cultivation systems in commercial greenhouse production and explain their advantages and disadvantages with special emphasis on the environmental impacts. 

• To provide a sufficient background on a) the physical and chemical properties of horticultural substrates and b) the specific characteristics of the most important substrates. 

• To provide the necessary knowledge on the chemistry of nutrient solutions to the students and to enable them to calculate nutrient solutions of any desirable composition.

• To provide sufficient knowledge background on the management of plant nutrition and irrigation in commercial soilless cropping systems.

• To provide advanced knowledge on modern methods of nutrient and water recycling in closed-cycle soilless cultivation systems.

•To provide the necessary knowledge on irrigation control and practices in soilless cropping systems

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Soilless culture systems (closed or open soilless cropping systems, growing on substrates or in water culture systems, growing on bags, pots, containers, channels, NFT, floating hydroponic system, aeroponics, other soilless growing systems).
	
	10

	2.
	Equipment for hydroponic crops (systems for preparation - supply of nutrient solution and collection of the drainage solution, automatic control systems for fertigation of soilless crops).
	
	10

	3.
	Substrates for hydroponic crops (definitions, physical and chemical properties of substrates
	
	10

	4.
	Preparation of nutrient solution. Properties of nutrient solutions, composition of nutrient solutions, required fertilizers, automation of the process of preparing nutrient solutions
	
	10

	5.
	Management of plant nutrition in open and closed soilless cropping systems.
	
	10

	6. 
	Irrigation of soilless crops (irrigation systems, adjustment of irrigation frequency and duration in soilless crops, uniformity of water supply, automation of irrigation in soilless crops, irrigation and O2 supply to plant roots in soilless crops).
	
	10

	7.
	Special description of the cultivation techniques and nutritional needs of the main greenhouse vegetables and cut flowers grown in soilless cropping systems
	
	5


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39
	
	
	Written exam
	70%

	Seminar
	
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	
	
	
	Personal assignments
	30%

	 Laboratory
	26
	
	
	Group assignments
	..%

	TOTAL Hours:
	65
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	1. Savvas, D., Gianquinto, G.P., Tüzel, Y., Gruda, N., 2013. Soilless Culture. In: Good Agricultural Practices for Greenhouse Vegetable Crops. Principles for Mediterranean Climate Areas. Food and Agriculture Organization of the United Nations, Plant Production and Protection Paper 217, Rome, pp. 303-354, (http://www.fao.org/3/a-i3284e.pdf).

	
	2. Savvas, D., Gruda, N., 2018. Application of soilless culture technologies in the modern greenhouse industry - A review. European Journal of Horticultural Science 83, 280-293.

	
	3. Raviv, M., Lieth, H.J., Bar-Tal., A. (eds). Soilless Culture: Theory and Practice. 2nd Edn. Academic Press, UK. 712 pp.


COURSE DESCRIPTION FORM
	Title:
	Biotechnology and Plant Breeding
	
	Check

	
	
	Compulsory
	Yes..

	ECTS Credits:
	5
	Elective   
	Yes..

	Course code:
	3250
	Semester   
	9..

	Lecturer:
	Bebeli Penelope, Andreas Voloudakis, Eleni Tani………………………………
	Autumn Term
	Yes..

	Contact Details:
	bebeli@aua.gr, avoloud@aua.gr and etani@aua.gr  ……………………….
	Spring Term
	..


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	This course will serve as a general introduction to the principles of plant breeding through biotechnology. Breeding and biotechnology is of particular importance to anyone working with plants since most cultivated plants are the product of breeding through both classical and modern approaches. The course aims at synthesizing all the knowledge the students have acquired to understand the applications of biotechnology for the purpose of Plant Improvement. Emphasis is given on the understanding of the integration of all modern techniques related to plant biotechnology to improve them. The teaching of the course creates an interdisciplinary environment since it is provided by faculty members with different subject areas. 

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Definition of biotechnology, applications of biotechnology in plant improvement. Structure and function of genetic material. Review of Key Concepts
	
	..

	2.
	Molecular markers. Categories of molecular markers. Description.
	
	..

	3.
	Genetic linkage. Physical mapping. Genetic mapping. Gene mapping based on genetic linkage
	
	..

	4.
	Applications of molecular markers in plant breeding. Contribution of molecular markers to the selection of plants for improvement (Marker assisted selection). Results of the use of molecular markers in classical breeding programs (mass selection, recurrent selection, backcross). Gene pyramiding using molecular markers. Identification of varieties with useful agronomical traits
	
	..

	5.
	Genomics and plant breeding. Study and organization of plant genomes. Genomic DNA libraries. Structural genomics. Sequencing plant genomes. Comparative genomics
	
	

	6.
	Functional genomics. Transcriptomic analysis. Proteomic analysis. Metabolite analysis. Phenotypic analysis (phenomics). Analysis of gene function. Applications of -omic technologies in plant breeding.
	
	

	7.
	Epigenetics and plant improvement
	
	

	8.
	Methods of genetic modification. Modern techniques. Utilization in Plant Improvement.
	
	

	9.
	Applications of tissue culture in plant improvement.
	
	

	10.
	Cryopreservation of plant material and utility in plant improvement.
	
	

	11.
	Bioinformatics and applications in plant breeding
	
	

	12.
	QTL mapping.
	
	

	
	
	
	


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39..
	
	
	Written exam
	.100.%

	Seminar
	..
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	..%

	 Laboratory
	26..
	
	
	Group assignments
	..%

	TOTAL Hours:
	65..
	
	
	TOTAL:
	.100.%


	SUGGESTED BIBLIOGRAPHY
	Biotechnology and Plant Breeding (Editor: Roberto Fritsche-Neto)

	
	

	
	Related scientific journals: Molecular Breeding, Plant Breeding, Plant Biotechnology, Molecular Plant Breeding




COURSE DESCRIPTION FORM
	Title:
	Diseases of Vegetables, and Ornamentals 
	
	Check

	
	
	Compulsory
	(

	ECTS Credits:
	5
	Elective   
	..

	Course Code:
	780
	Semester   
	9

	Lecturer:
	Professor Epaminondas Paplomatas, Associate Professor S. Tzamos
	Autumn Term
	(

	Contact Details:
	epaplom@aua.gr; sotiris@aua.gr 
	Spring Term
	..


	PREREQUISITES (if any)
	
	Course Code

	1. Introduction to Plant Pathology 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	The aim of this course is the knowledge – understanding of the major diseases of tomato, crucifers, cucurbits, bulb and leafy vegetables, and ornamental plants.
Major fungal, prokaryotic, viral and non-parasitic diseases of tomato, crucifers, cucurbits, bulb vegetables, lettuce, endive, spinach, globe artichoke, legumes, strawberry, and ornamental plants. Description of symptom development, etiology, biology and ecology of the pathogens, and epidemiology and control of the diseases.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Major fungal, prokaryotic, viral and non-parasitic diseases of tomatoes 
	
	8

	2.
	Major fungal, prokaryotic, viral and non-parasitic diseases of cucurbits
	
	8

	3.
	Major fungal, prokaryotic, viral and non-parasitic diseases of crucifers
	
	6

	4.
	Major fungal, prokaryotic, viral and non-parasitic diseases of leafy vegetables
	
	4

	5.
	Major fungal, prokaryotic, viral and non-parasitic diseases of ornamentals
	
	6


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	100%

	Seminar
	..
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	..%

	 Laboratory
	2
	
	
	Group assignments
	..%

	TOTAL Hours:
	5
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	"Diseases of Vegetable Crops" by C.G. Panagopoulos (in Greek)

"Diseases of Ornamental Crops" by C.G. Panagopoulos (in Greek)

	
	Compendium Series: Compendia of Tomato Diseases and Pests, of Pepper Diseases, of Potato Diseases, Brassica Diseases, Cucurbit Diseases Onion and Garlic Diseases and Pests, Umbelliferous Crop Diseases, of Lettuce Diseases, of  Rose Diseases and Pests, of Ornamental Foliage Plant Diseases, of Flowering Potted Plant Diseases, of Chrysanthemum Diseases, APS Press (in English)

	
	

	NOTES
	…………………………………………………………………………………………………………..


COURSE DESCRIPTION FORM
	Title:
	Plant Diseases of Fruit Trees, Olives and Grapevines
	
	Check

	
	
	Compulsory
	(

	ECTS Credits:
	5
	Elective   
	..

	Course Code:
	770
	Semester   
	8

	Lecturer:
	Professor Epaminondas Paplomatas
	Autumn Term
	..

	Contact Details:
	epaplom@aua.gr
	Spring Term
	(


	PREREQUISITES (if any)
	
	Course Code

	1. Introduction to Plant Pathology 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	The aim of this course is the knowledge – understanding of the major diseases of fruit trees, olives and grapevines.

Major fungal, prokaryotic, viral and non-parasitic diseases of apple, pear, apricot, peach, cherry, plum, almond, pistachio, citrus, and olive trees, and grapevines. Description of symptom development, etiology, biology and ecology of the pathogens, epidemiology and control of the diseases.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Major fungal, prokaryotic, viral and non-parasitic diseases of stone fruits
	
	8

	2.
	Major fungal, prokaryotic, viral and non-parasitic diseases of apricot, peach, cherry, plum, almond, pistachio
	
	6

	3.
	Major fungal, prokaryotic, viral and non-parasitic diseases of citrus
	
	6

	4.
	Major fungal, prokaryotic, viral and non-parasitic diseases of olives
	
	6

	5.
	Major fungal, prokaryotic, viral and non-parasitic diseases of grapevines
	
	6


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	100%

	Seminar
	..
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	..%

	 Laboratory
	2
	
	
	Group assignments
	 

	TOTAL Hours:
	5
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	Diseases of Fruit trees and Grapevines" by C.G. Panagopoulos (in Greek)

	
	Compendium Series: Compendia of Apple and Pear Diseases and Pests, Citrus Diseases, Grape Diseases, of Nut Crop Diseases in Temperate Zones , APS Press (in English)



	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM
	Title:
	Plant Stress Physiology
	
	Check

	
	
	Compulsory
	..

	ECTS Credits:
	5
	Elective   
	X

	Course Code:
	2750
	Semester   
	8

	Lecturer:
	Professor Giorgos Karabourniotis, Assistant Professor Giorgos Liakopoulos
	Autumn Term
	..

	Contact Details:
	karab@aua.gr (GA)/gliak@aua.gr (GL)

210-529-4286 (GA)/210-529-4289 (GL)
	Spring Term
	X

	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	Plant Stress Physiology describes abiotic and biotic stress factors that negatively influence the survival and development of plant organisms. For each stress factor, the effects on plants as well as the mechanisms by which plants manage to avoid the development of stress are described.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Unit Ia. Abiotic (non-anthropogenic) stress factors. 1. Introduction. 2. Water stress. 3. Salt stress. 4. Extreme temperatures. 5. Radiation. 6. Oxygen deficiency. 7. Mechanical stress. 8. Oxidative stress.
	
	18+14 (lab)

	2.
	Unit Ib. Abiotic (anthropogenic) stress factors. 9. Heavy metals. 10. Atmospheric pollution. 11. The consequences of anthropogenic activities on a global scale: climatic changes.
	
	2

	3.
	Unit II. Biotic stress factors. 12. Plant defense against biotic stress factors.
	
	15+12 (lab)

	4.
	Unit III. Interaction between stress factors.
	
	3

	5.
	Unit IV. Biotechnological approaches.
	
	1


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39
	
	
	Written exam
	50%

	Seminar
	..
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	..%

	 Laboratory
	26
	
	
	Group assignments
	50%

	TOTAL Hours:
	65
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	Fitter, A.H., Hay, R.K.M. 2001. Environmental Physiology of Plants, Accademic Press, New York.

	
	Schulze, E.-D. 2002. Plant Ecology. Plant Ecology. Springer, New York. 

	
	

	NOTES
	A strong background of Plant Physiology is necessary for someone to be able to follow the course effectively. Additional teaching staff for Lab courses: D. Nikolopoulos, P. Bresta. 

	
	


COURSE DESCRIPTION FORM

	Title:
	Vegetable Propagation Physiology and Technology
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	..

	Course Code:
	865
	Semester   
	9

	Lecturer:
	Assistant Professor Ioannis Karapanos
	Autumn Term
	X

	Contact Details:
	I.C. Karapanos, karapanos@aua.gr
	Spring Term
	..


	PREREQUISITES (if any)
	
	Course Code

	1. General knowledge of vegetable production
	
	

	2. Basic principles of plant physiology
	
	

	3. 
	
	


	COURSE GOALS

	1. To attain an understanding of the importance of propagation material for vegetable production

2. To learn the basic principles of vegetable seed production, with specific reference to the principal vegetable crops, as well as of seed handling after harvest and seed storage.

3. To understand how seed physiology and metabolism influences seed vigour and longevity.

4. To learn basic seed testing techniques and their mode of application to the vegetable seed industry.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Economic importance of vegetable seed production
	
	6

	2.
	Stages in the creation, multiplication and preservation of vegetable genetic material
	
	12

	3.
	Methods for the production of vegetable seed
	
	17

	4.
	Physiology of seeds in relation to development, ripening, longevity and germination
	
	15

	5.
	Germination and vigour tests. Seed improvement.
	
	15


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39
	
	
	Written exam
	80%

	Seminar
	..
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	%

	Laboratory
	26
	
	
	Group assignments
	20%

	TOTAL Hours:
	65
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	George: Vegetable Seed Production

Basra: Handbook of Seed Science and Technology

Elias et al.: Seed Testing, Principles and Practices

	
	Vegetable Propagation Physiology and Technology (Course notes)

Seed biology and testing (Notes on laboratory exercises)

	
	

	NOTES
	

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM

	Title:
	VEGETABLE PRODUCTION
	
	Check

	
	
	Compulsory
	Yes

	ECTS Credits:
	5
	Elective   
	    

	Course Code:
	775
	Semester   
	

	Lecturer:
	Professor Dimitrios Savvas, Assistant Professor Georgia Ntatsi and Dr. Ropokis Andreas
	Autumn Term
	

	Contact Details:
	dsavvas@aua.gr; ntatsi@aua.gr and ropokis@aua.gr
	Spring Term
	Yes


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	The subject of the 'General Vegetable Production' course is to acquaint students on a theoretical and practical level with the current situation and prospects of vegetable production in the open field and under cover, the techniques of vegetable cultivation with the application of modern technologies, as well as the post-harvest handling of vegetable crops. Emphasis is placed on the principles of integrated production management, the application of good agricultural practices, the requirements for certification, as well as the requirements for sustainability and increasing the competitiveness of the vegetable industry.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Introduction to vegetable production, classification of vegetables, types of vegetable production, technical and economical prerequisites, nutritional value and quality of vegetables
	
	7

	2.
	Impact of environmental conditions on vegetable crop production (soil properties, soil and air temperature, solar radiation, soil and air humidity, wind, precipitation, )
	
	8

	3.
	Transplant production in nurseries (planting of seedlings vs. direct sowing, types of nurseries, growing media for seedling production, sowing techniques and equipment, grafting of vegetables, cultural practices in vegetable nurseries, acclimation of seedlings)  
	
	8

	4.
	Crop establishment (land preparation, rotation intercropping and green manure in vegetable crops, base dressing, direct seeding, planting seedlings, vegetative propagation of vegetables, crop spacing and plant density)  
	
	8

	5.
	Cultural practices in vegetable production (irrigation, fertilization, weed control, integrated crop protection, greenhouse climate control, training, support and pruning, fruit set, harvesting) 
	
	8

	6.
	Soilless cultivation of vegetables (soilless culture systems and equipment, substrates, plant nutrition and nutrient solutions, nutrient cycling in closed systems, irrigation management in soilless culture)  
	
	8

	7.
	Introduction to post harvest handling and storage of vegetables
	
	6

	8.
	Description of the special cultural practices and technology applied in fruiting vegetables.
	
	6

	9.
	Description of the special cultural practices and technology applied in leafy vegetables.
	
	6


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39
	
	
	Written exam
	70%

	Seminar
	
	
	
	Orals
	..%

	
	
	
	
	
	

	Collaboration with lecturer
	
	
	
	Personal assignments
	30%

	 Laboratory
	26
	
	
	Group assignments
	..%

	TOTAL Hours:
	65
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	Hochmuth, G. (Ed.)., 2019. Achieving sustainable cultivation of vegetables. Burleigh Dodds Science Publishing, Cambridge, UK.

	
	


COURSE DESCRIPTION FORM

	Title:
	Floriculture (Principles and main crops)
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	

	Course Code:
	244
	Semester   
	7

	Lecturer:
	Prof. Maria Papafotiou

Assoc. Prof. Angeliki Paraskevopoulou
	Autumn Term
	X

	Contact Details:
	mpapaf@aua.gr
aparas@aua.gr
	Spring Term
	


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	1.   Effect of environmental conditions (light intensity, quality and photoperiod, temperature, moisture, carbon dioxide) and plant growth regulators on floriculture.

2.   Field and greenhouse commercial culture of roses, carnations, gladiolus, chrysanthemums, gerberas, gardenias, azaleas, cyclamens and other bulbous, tuberous and annual plants for production of propagation material, cut flowers and pot plants. Environmental conditions, propagation, culture techniques, plant growth regulators, harvesting, grading, storage, packing, shipping.

3.  Postharvest handling and storage of cut flowers and ornamental plants.

4.  Fixation of cut flowers and foliage (drying, fixing).

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	The effect of environmental conditions (light intensity, quality and photoperiod, temperature, moisture, carbon dioxide) and plant growth regulators on the growth of floricultural plants.
	
	10

	2.
	Principles on greenhouse construction and management.
	
	6

	3.
	Rosa sp. (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	6

	4.
	Dianthus sp. (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	5

	5.
	Gladiolus sp. (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	5

	6.
	Dendranthema gradiflora (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	9

	7.
	Gerbera jamesonii (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	5

	8.
	Gardenia jasminoides (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	4

	9.
	Rhododendron simsii, R. obtusum (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	5

	10.
	Cyclamen persicum (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	5

	11.
	Lilium sp. (origin, species, characteristics, propagation, environmental conditions, culture techniques, postharvest handling)
	
	5

	
	
	
	65


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	90 %

	Seminar
	2
	
	
	Orals
	

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	10 %

	 Laboratory
	..
	
	
	Group assignments
	

	TOTAL Hours:
	5 pw
	
	
	TOTAL:
	100 %


	SUGGESTED BIBLIOGRAPHY
	Larson, R.A. 1992 Introduction to Floriculture, second edition. Academic Press Ltd.  London, United Kingdom. 

	
	Dole, J.M. and Wilkins, H.F. 2004 Floriculture: Principles and Species, second edition. Prentice Hall. New Jersey, USA.

	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM

	Title:
	Garden Structures
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	

	Course Code:
	1155
	Semester   
	9

	Lecturer:
	Assoc. Prof. Angeliki Paraskevopoulou

Konstantinos Bertsouklis, Lab. Teaching Staff

Nikolaos Ntoulas, Lab. Teaching Staff
	Autumn Term
	X

	Contact Details:
	aparas@aua.gr, kber@aua.gr, ntoulas@aua.gr 
	Spring Term
	


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	


	COURSE GOALS

	1.   Demonstration of graphics media.  Lettering techniques. Drawing. Irrigation and lighting planning. Application of drawing in situ.  Plantation plotting. 

2.   Materials and their properties (wood, rock, metal, plastic, cement, reinforced concrete). 

3.   Pavings, pergolas, patios, fences, pathways, walls, stairways, fountains, pools, flower beds.  Insulation, garden irrigation, machinery, terrace gardens, garden maintenance.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Design Graphics, Presentation, Model
	
	7

	2.
	Materials
	
	10

	3.
	Freestanding / Retaining Walls
	
	5

	4.
	Paving
	
	2

	5.
	Water features
	
	3

	6.
	Fences
	
	2

	7.
	Steps / Ramps
	
	3

	8.
	Earthworks / Gradients
	
	10

	9.
	Tender Documents
	
	3

	10.
	Studio (Construction Plans and Details)
	
	20

	
	
	
	65


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	

	Seminar
	2
	
	
	Orals
	10 %

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	80 %

	 Laboratory
	..
	
	
	Group assignments
	10 %

	TOTAL Hours:
	5 pw
	
	
	TOTAL:
	100 %


	SUGGESTED BIBLIOGRAPHY
	Blanc, A. 1996 Landscape Construction Detailing. McGraw Hill. New York, USA.

	
	Littlefield, D. 2008 Metric Handbook, Planning and Design Data, third edition. Elsevier Ltd. Oxford, United Kingdom.

	NOTES
	…………………………………………………………………………………………………………..


COURSE DESCRIPTION FORM

	Title:
	Landscape Architecture
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	

	Course Code:
	230
	Semester   
	9

	Lecturer:
	Prof. Maria Papafotiou

Assoc. Prof. Angeliki Paraskevopoulou

Asst. Prof. Aikaterini Gkoltsiou
	Autumn Term
	X

	Contact Details:
	mpapaf@aua.gr, aparas@aua.gr, katerinagkoltsiou@aua.gr 
	Spring Term
	


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	1.   Historical review. The development of landscape architecture as an art and science.

2.   Criteria for the selection of plant material. Geomorphology, maps and air photographs, remote sensing.

3.   Study case (the conception and structure of a landscape architecture design. Draft - final design, technical specifications. Application of the design to the area).

4.   Garden conservation (trees, shrubs, annual and perennial flower-beds, grass).

5.   Small scale projects (monumental and archaeological areas, gardens of houses and schools, playgrounds, pedestrian precincts, parking areas).

6.   Large scale projects (configuration of urban and suburban areas, parks, tourist units, international exhibitions, campuses etc.).

7.   Development of downgraded areas aimed at their accession to the natural landscape. Protection of slopes.

8.   General aspects concerning the profession of the landscape architect.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Historical Review of Landscape Architecture
	
	10

	2.
	Use of plants in landscape design / Plant selection criteria
	
	10

	3.
	Design process
	
	10

	4.
	Design of private gardens
	
	5

	5.
	Design of public spaces
	
	5

	6.
	Design of parks
	
	5

	7.
	Studio (Study Cases: Concept Plan, Site Analysis, Strategic / Masterplan, Design Details, Presentation, Model)
	
	20

	
	
	
	65


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	

	Seminar
	2
	
	
	Orals
	10%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	80%

	 Laboratory
	..
	
	
	Group assignments
	10%

	TOTAL Hours:
	5 pw
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	Dee, C. 2001 Form and Fabric in Landscape Architecture. Spon Press. London, United Kingdom.

	
	Reid, G.W. 2002 Landscape Graphics. Watson Guptill Publications. New York, USA.

	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM
	Title:
	Advanced Viticulture
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	

	Course Code
	2345
	Semester   
	6th 

	Lecturer:
	Katerina Biniari, Maritina Stavrakaki, Despoina Bouza
	Autumn Term
	

	Contact Details:
	maritina@aua.gr 
	Spring Term
	X


	PREREQUISITES (if any)
	
	Course Code

	1. …………………………………………
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	The objective of the course is to introduce students in the reproduction, propagation and cultivation (viticultural) techniques of the grapevine, as well as in ampelography.

The course aims to introduce students in the methodology used both in the propagation, in the viticultural techniques as well as in the identification of grapevine varieties, rootstocks and their cultivation suitability, for the proper management of a modern productive vineyard.

Upon the successful completion of the course (theory and laboratory part of the course), students will have (Descriptive indicators for Levels 6 of the European Qualifications Framework for Lifelong Learning):

· Understood the differentiation and fertility of grapevine buds

· Understood the pollination, fruit setting, development and maturation of the berries

· Understood the asexual propagation with cuttings and graft

· Understood the effect of canopy management (summer pruning) in the viticultural practice 

· Understood the properties and selection criteria of rootstocks, the properties, quality characters and cultivation suitability of grape cultivars

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Grapevine reproduction  

         Introduction – Differentiation of latent buds – Time of differentiation – Grapevine bud fertility – Factors that affect the differentiation of latent buds – Dormancy of grapevine latent buds – Flowering – Pollination – Fruit set – Growth and maturation of the berries – Growth stages and maturation of the berries – Factors that affect the growth and maturation of the berries
	
	10

	2.
	Grapevine propagation

         Introduction-Asexual propagation – Propagation with cuttings – Rhizogenesis in grapevine cuttings – Factors that affect the creation of random roots – Propagation with grafting – Callogenesis – Procedure and mechanism of grafting – Factors that affect the success of the grafting – Interactions between scion and rootstock – Methods and techniques of grafting – Tissue culture – Production of propagation material of grapevine – Grapevine nurseries – Grapevine sexual propagation 
	
	10

	3.
	Viticultural techniques

          Introduction – Summer pruning (shoot thinning – shoot trimming – leaf removal – cluster thinning - use of Phyto-regulatory substances)


	
	10

	4.
	Ampelography

         Introduction – Methodology and Code of Ampelographic description – Ampelographic characters – Taxonomy of the Vitaceae family – Grapevine rootstocks (properties and selection criteria of rootstocks – The most significant rootstocks of the Greek vineyard – Grapevine varieties of the Greek vineyard (quality characters and aptitudes of wine grape cultivated varieties – table grape varieties and varieties of special use – The most important Greek and foreign varieties of the Greek vineyard (Origin – ampelographic characters and phenological stages – Aptitudes and cultivation suitability – Clonal selection


	
	9


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	39
	
	
	Written exam
	50%

	Seminar
	10
	
	
	Orals
	50%

	
	
	
	
	
	

	Personal study
	50
	
	
	Personal assignments
	..%

	 Laboratory
	26
	
	
	Group assignments
	..%

	TOTAL Hours:
	125
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	- Suggested bibliography: Μ.Ν.Stavrakakis  Viticulture, 2019, Embryo Publications. 

                                               Μ.Ν.Stavrakakis  Ampelography, 2021, Embryo Publications

- Related scientific journals: Vitis, American Journal of Enology and Viticulture, Scientia Horticulturae

	
	……………………………………………………………………………………….

	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM

	Title:
	Breeding for plant resistance / Vegetable breeding
	
	Check

	
	
	Compulsory
	..

	ECTS Credits:
	5
	Elective   
	Χ

	Course Code:
	280
	Semester   
	8

	Lecturer:
	Professor Penelope Bebeli, Lecturer Eleni Tani
	Autumn Term
	-

	Contact Details:
	bebeli@aua.gr,  etani@aua.gr 
	Spring Term
	Χ


	PREREQUISITES (if any)
	
	Course Code

	1. Plant Breeding I 
	
	5350

	2. 
	
	


	COURSE GOALS

	Students will be introduced to the basic and molecular aspects of breeding for plant resistance and vegetable breeding (specific examples will be studied for the important vegetable species). 

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Plant defense and principles of plant resistance: plant defense, resistance (definition, types of plant resistance), host-parasite interaction (expression, understanding, reaction), factors affecting plant resistance expression. Breeding strategy and methods used in building up resistance. Genetic engineering and biotechnology in the production of resistant lines and varieties.
	
	40

	2.
	Vegetable breeding: asexually propagated vegetables (artichoke, garlic, some species of onion etc.), self-pollinated crops (tomato, lettuce, green pepper etc.), cross-pollinated crops (cucumber, courgette, melon, watermelon, cauliflower, cabbage, kohlrabi, onion etc.)
	
	20

	3.
	……………………………………………………………………………………….
	
	..


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	60 %

	Seminar
	-
	
	
	Orals
	10 %

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	30 %

	 Laboratory
	2
	
	
	Group assignments
	-

	TOTAL Hours:
	5
	
	
	TOTAL:
	100 %


	SUGGESTED BIBLIOGRAPHY
	“Improvement of Plant Resistance and Vegetable Breeding" by Y. Symillides 

	
	

	NOTES
	Notes for “Breeding for plant resistance”, by A. Voloudakis


COURSE DESCRIPTION FORM

	Title:
	Ornamental Plants
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5
	Elective   
	

	Course Code:
	390
	Semester   
	8

	Lecturer:
	Prof. Maria Papafotiou

Assoc. Prof. Angeliki Paraskevopoulou

Konstantinos Bertsouklis, Lab. Teaching Staff
	Autumn Term
	

	Contact Details:
	mpapaf@aua.gr, aparas@aua.gr, kber@aua.gr 
	Spring Term
	X


	PREREQUISITES (if any)
	
	Course Code

	1. 
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	1.     Classification of ornamental plants (spring and summer annuals, perennials, bulbous and tuberous, border plants, evergreen shrubs and trees, deciduous shrubs and trees, climbing and rambling plants).

2.     Taxonomy (identification of species and cultivars).

3.     Morphological and biometric characteristics (shape and size of the plant and its parts, description of the flower, time of flowering and bearing).

4.     Propagation (seed, cuttings, layering, division, tubers, bulbs, corms, rhizomes, grafting).

5.     Cultivation (climate, soil, irrigation, fertilisation, pruning, plant protection).

6.     Use of ornamental plants in garden and landscape design.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Annuals (species, origin, characteristics, cultivation, propagation, management, uses)
	
	5

	2.
	Perennials (species, origin, characteristics, cultivation, propagation, management, uses)
	
	5

	3.
	Geophyta (species, origin, characteristics, cultivation, propagation, management, uses)
	
	4

	4.
	Climbers (species, origin, characteristics, cultivation, propagation, management, uses)
	
	3

	5.
	Deciduous Trees (species, origin, characteristics, cultivation, propagation, management, uses)
	
	12

	6.
	Evergreen Trees (species, origin, characteristics, cultivation, propagation, management, uses)
	
	12

	7.
	Deciduous Shrubs (species, origin, characteristics, cultivation, propagation, management, uses)
	
	12

	8.
	Evergreen Shrubs (species, origin, characteristics, cultivation, propagation, management, uses)
	
	12

	
	
	
	65


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	90 %

	Seminar
	2
	
	
	Orals
	

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	

	 Laboratory
	..
	
	
	Group assignments
	10 %

	TOTAL Hours:
	5 pw
	
	
	TOTAL:
	100 %


	SUGGESTED BIBLIOGRAPHY
	Brickell, C. 1999 The Royal Horticultural Society New Encyclopedia of Plants and Flowers, third edition. Dorling Kindersley Publishers Ltd. London, United Kingdom.

	
	Lancaster, R. 2001 Perfect Plant Perfect Place. Dorling Kindersley Publishers Ltd. London, United Kingdom.

	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM
	Title:
	Weed Science
	
	Check

	
	
	Compulsory
	..

	ECTS Credits:
	5 
	Elective   
	X

	Course Code:
	2365
	Semester   
	6

	Lecturer:
	Ilias Travlos, Garyfalia Economou
	Autumn Term
	..

	Contact Details:
	travlos@aua.gr, economou@aua.gr

	Spring Term
	X


	PREREQUISITES (if any)
	
	Course Code

	1. …………………………………………
	
	

	2. 
	
	

	3. 
	
	


	COURSE GOALS

	…The main course goals are relative to the identification, biology, ecology and management of the weeds of agronomic importance. Integrated weed management is one of the major goals as well, while students will have knowledge on the herbicides with a special focus on herbicide-resistant weeds and the good practices that ought to be adopted.………………………………………………………………………………………………………………………………………


	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Identification, biology and ecology of weeds and parasitic plants. Invasive plants (distribution and preventative means).
	
	8

	2.
	Crop weeds interaction (competition, allelopathy).
	
	4

	3.
	Principles of integrated weed management by use of mechanical, biological, physical, and chemical means.
	
	8

	4.
	Herbicides (classification, selectivity, fate and behavior in the soil, translocation in the plants, metabolism). Herbicides mode of action. Herbicide resistant weeds.
	
	12

	5.
	Good practices for herbicides application
	
	4


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	36
	
	
	Written exam
	50%

	Seminar
	..
	
	
	Orals
	50%

	
	
	
	
	
	

	Collaboration with lecturer
	..
	
	
	Personal assignments
	..%

	 Laboratory
	24
	
	
	Group assignments
	..%

	TOTAL Hours:
	60
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	1. Zimdahl, R.L. (2018) Fundamentals of Weed Science, 5th edition. Academic Press, 758 p.

	
	2. Monaco, T.J., S.C. Weller and F.M. Ashton (2017). Weed Science: Principles and Practices, 4th edition. 

	
	

	NOTES
	…………………………………………………………………………………………………………..

	
	………………………………………………………………………………………………………….


COURSE DESCRIPTION FORM
	Title:
	Pests of stored products, food and urban environment
	
	Check

	
	
	Compulsory
	X

	ECTS Credits:
	5 
	Elective   
	..

	Course Code:
	3525
	Semester   
	3,5,7

	Lecturer:
	N.G.Kavallieratos; G. Koliopoulos; H. Panou; G.Th. Papadoulis,
	Autumn Term
	X

	Contact Details:
	nick_kaval@aua.gr; gkoliop@aua.gr; epanou@aua.gr; gpapadoulis@aua.gr
	Spring Term
	..


	PREREQUISITES (if any)
	
	Course Code

	1. General and Systematic Agricultural Entomology
	
	890

	2. General and Systematic Agricultural Zoology
	
	1295

	3. Agricultural Zoology - Entomology
	
	3695


	COURSE GOALS

	To obtain knowledge on stored-product pests and pests of public health importance in urban areas and how to manage them.

	

	COURSE CONTENTS
	
	Total Hrs

	1.
	Stored-product pests: general aspects and importance. Synergism and associations with biotic and abiotic factors.
	
	

	2.
	Primary stored-product insects: morphology, biology, ecology, symptoms, identification of Lepidoptera: Sitotroga cerealella and Coleoptera: Sitophilus oryzae, Sitophilus granarius, Sitophilus zeamais, Rhyzopertha dominica, Prostephanus truncatus, Trogoderma granarium, Acantoscelides obtectus, Bruchus pisorum, Bruchus rufimanus, Bruchus lentis.
	
	

	3.
	Secondary stored-product insects: morphology, biology, ecology, symptoms, identification of Lepidoptera: Ephestia kuehniella, Ephestia elutella, Plodia interpunctella, Tinea granella, Psocoptera: Liposcelis bostrychophila, and Coleoptera: Tribolium confusum, Tribolium castaneum, Tenebrio molitor, Tenebroides mauritanicus. 
	
	

	4.
	Secondary stored-product insects: morphology, biology, ecology, symptoms, identification of Coleoptera: Oryzaephilus surinamensis, Oryzaephilus mercator, Cryptolestes ferrugineus, Lasioderma serricorne, Carpophilus hemipterus, Anthrenus spp., and Attagenus spp.
	
	

	5.
	Stored-product mites: morphology, biology, ecology, symptoms, identification of Astigmatina: Acaridae and Glycyphagidae.
	
	

	6.
	Stored-product mites: morphology, biology, ecology, symptoms, identification of Mesostigmata, Prostigmata and Oribatida.
	
	

	7.
	Rodents: identification
	
	

	8.
	Rodents: biology, damages
	
	

	9.
	Pest management: natural (extreme temperatures).
	
	

	10.
	Pest management: chemical (fumigants, contact insecticides).
	
	

	11.
	Pest management: alternative methods.
	
	

	12.
	Introduction to Insects of Public Health Importance. Importance of insects in public health. Introduction to disease vectors and their role in disease transmission. Mosquitoes: species, biology, and vector-borne diseases, and control measures. Sandflies: biology, diseases transmitted (e.g., leishmaniasis), and control measures. Houseflies: biology, importance, and potential disease transmission, and control measures. Other Diptera of Public Health Importance (Simuliidae, Ceratopogonidae, Tabanidae, Muscidae, Calliphoridae, Sarcophagidae): identification, health impacts, and control measures. Cockroaches: health risks and control strategies. Bed bugs: identification, health impacts, and control measures. Fleas: biology, vectors of diseases, control measures. Principles and strategies of IPM for insects of public health importance. Monitoring and surveillance techniques. Chemical control methods: insecticides, safety precautions, and environmental considerations. Non-chemical control methods: biological control and physical control. 
	
	

	13.
	Mites in urban areas (Sarcoptidae, Demodicidae, Dermanyssidae, Macronyssidae, Pyroglyphidae, Ixodidae, Argasidae): morphology, biology, ecology, symptoms, identification, management. 
	
	

	
	
	
	49


	TEACHING METHOD
	EXAMINATION

	Hours
	
	Weight

	Class
	3
	
	
	Written exam
	100%

	Seminar
	
	
	
	Orals
	%

	
	
	
	
	
	

	Collaboration with lecturer
	
	
	
	Personal assignments
	%

	Laboratory
	2
	
	
	Group assignments
	%

	TOTAL Hours:
	5
	
	
	TOTAL:
	100%


	SUGGESTED BIBLIOGRAPHY
	Begall, S., Burda, H., Schleich, C.E. (Eds.). 2007. Subterranean rodents. News from underground. Springer, Berlin.

	
	Hagstrum, D.W., Phillips, T.W., Cuperus, G. (Eds.). 2012. Stored Product Protection. Kansas State University, Manhattan, KS.

	
	Hill, D.S. 2003. Pests of storage foodstuffs and their control. Kluwer Academic Publishers, New York, NY.

	
	Mullen, G.R., Durde, L.A. (Eds.). 2019. Medical and Veterinary Entomology, third ed. Academic Press, London.

	
	Rosentrater, K. A. (Ed.). 2022. Storage of Cereal Grains and their Products, fifth ed. Elsevier, Duxford.

	NOTES
	

	
	


75 Iera Odos, 118 55 Athens, GREECE                      ERASMUS+ Departmental Coordinator: Prof. Penelope BEBELI

