
 

 
 

COURSE: Fruit Trees Cultivation 

ACADEMIC YEAR:2017/2018 

TYPE OF  EDUCATIONAL ACTIVITY:  

TEACHER: Vitale NUZZO 

e-mail: vitale.nuzzo@unibas.it website: http://docenti.unibas.it/site/home.html 
phone: +39 0835 351403 mobile (optional): this service is not activated 

Language: Italian 

ECTS: 4 (lessons e 
tutorials/practice) 

n. of hours: 40 (24+16) 
(lessons e 
tutorials/practice) 
 

Campus: Potenza 
Dept./School: School of 
agriculture, forestry, food and 
environmental sciences 
Program: 

Semester: II 

EDUCATIONAL GOALS AND EXPECTED LEARNING OUTCOMES 

The educational aims of the Fruit Trees Cultivation module are: (i) to provide elements on the morpho-

anatomical structure of a tree plant and the functions of the different plant organs with particular 

reference to the reproductive organs; (ii) endogenous and exogenous plant regulation mechanisms (bud 

dormancy, endogenous plant hormones and exogenous phyto-regulators, photosynthesis and respiration, 

source-sink relations,); (iii) sustainable organization and management of the orchard; (iv) definition and 

control of maturation in the field and variation of the composition of the fruit; (iv) optimal harvest time 

also to ensure correct handling during the post-harvest phase of the products; (v) main botanical, 

pomological and commercial characteristics of some arboreal fruit species (Actinidia, Albicocco, Pesco, 

Melo, Pero, Vite, Olivo) and their classification in the production system with certified quality 

denomination of Basilicata. 

Knowledge and understanding: the student will have to demonstrate to know and understand: (i) the 

morpho-anatomical structure of a fruit tree plant (crown / roots; scion / rootstock); (ii) role and functions 

of the different plant organs (root, trunk, branch, branch, leaf, flower, fruit); (iii) endogenous and 

exogenous plant regulation mechanisms (bud dormancy, endogenous and exogenous plant hormones; 

source-sink,); (iv) Elements of physiology of the plant (photosynthesis and respiration); (v) Elements of 

post-harvest physiology of the fruit (non-climatic, climacteric) and indices of technological quality of the 

fruit; (v) Vegetative and reproductive biology, vegetative growth, types of fruit set, types of fruit, fruit 

growth, fruit composition of the main arboreal fruit trees; (vi) Orchard organization and sustainable 

orchard management elements; 

Ability to apply knowledge and understanding: the student will have to use the acquired knowledge to: 

(i) fully describe an fruit tree plant; (ii) describe the relationships and interactions between the different 

plant organs; (iii) to understand which factors inside and outside the plant may be limiting for growth and 

production; (iv) assess the risks deriving from the plant's vegetative-productive processes; (v) assess the 

factors limiting the primary metabolism of the plant (photosynthesis and respiration); (vi) knowing how to 

organize an orchard according to environmental sustainability criteria; (vii) evaluate the optimal collection 

period using the main technological quality indices of the fruit. 

Autonomy of judgment: the student must be able to autonomously evaluate to: (i) diagnoses of possible 

deviation from the general model of a fruit tree and indicate possible corrective actions; (ii) assess the 

relationships and interactions between the various plant organs and agronomic practices of intervent able 

mailto:vitale.nuzzo@unibas.it
http://docenti.unibas.it/site/home.html


 

 

to modify these relationships; (iii) assess the internal and external factors of the plant limiting growth and 

possible interventions; (iv) assess the risks deriving from the vegetative-productive processes of the plant 

and implement the necessary interventions; (v) know how to organize an orchard according to the criteria 

of environmental sustainability; (vi) to evaluate the factors limiting the primary metabolism of the plant 

(photosynthesis and respiration) and eventually remove them; (vii) evaluate the optimal harvesting period 

using the main technological quality indices of the fruit. 

Communication skills: the student must have the ability to explain in a simple way, even to non-expert 

people, the acquired knowledge; must be able to present original papers (eg internship report, degree 

thesis) using the Italian or foreign language appropriately and correctly. 

Learning skills: the student must have the ability to self-update through research with keywords and 

consultation of texts, scientific publications of national and international relevance to be able to 

participate with advantage in refresher courses, seminars, conferences, masters, etc.. 

 

PRE-REQUIREMENTS 

The following knowldege: 

General and Inorganic Chemistry: Oxidation number, pH, redox potential, chemical bond; 

Organic Chemistry: Structure and Nomenclature of organic molecules; 

Genetics: Cell structure, DNA, Heredity. 

SYLLABUS 

Introduction to fruit productions: Organography, scientific nomenclature, tree plant physiology (12h + 
6h laboratory on case studies) 
SPECIES OF INTEREST: Olive (Olea Europaea L.), Grapevine (Vitis vinifera L.), Apple tree (Malus domestica 
Borkh.), Pear tree (Pyrus communis L.), Peach tree (Prunus persica (L.) Batsch), Apricot tree (Prunus 
armeniaca L.), Kiwifruit (Actinidia spp.) 
ORGANOGRAPHY - Root system, woody roots, white roots, adventitious roots, aerial roots, stump, root 
sucker,  trunk, main axis, primary, secondary, tertiary branch - wide, narrow, lateral insertion - buds : 
vegetative, reproductive; apical, axillary, adventitious; wood, fruit, flower, mixed; dormant, ready, latent - 
flower: receptacle, petals, sepals, stigma, pistil, ovary, ovum, pollen, anther, stylus, inflorescence; 
vegetative bud, anticipated, sucking - wood branch, vegetative lamburda, vegetative dart; productive: 
mixed, flower; stone fruit: floriferous dart (bunch of May), brindillo, mixed branch - pomaceous: lamburda 
fiorifera, brindillo, mixed branch; structures, bags, flowering lamburde, rooster leg. Root-root relationship. 
SCIENTIFIC NOMENCLATURE and technical and commercial classification of species and fruits. 
PHOTOSYNTHESIS AND Respiration - Photosynthesis: definition - photosynthesis phases: light, light 
(photons), H2O, photosystem, ATP, NADPH, Calvin cycle (via C3), CO2, ATP, NADPH, sugars. Chloroplasts: 
thylacoids, grain, stroma. RESPIRATION - Definition - mitochondria, glucose, oxygen, carbon dioxide, 
water, energy - compensation point. 
VEGETABLE HORMONES - Definition - main phytohormones - functions in the control of plant 
development, elongation - synthesis, transport and perception, signal transduction, responses - Auxin: 
polar transport, growth, phototropism and gravitropism, branching, embryonic development, cell support 
sprout, organ initiation - Cytokinins: Cell division. Control of senescence of leaves, Control of nutrient 
allocation, Development of root nodule, regulation of auxin, auxin / cytokinins / antagonism 
stringolactones - Gibberellins: active gibberellins, growth, seed germination, flowering promotion, sex 
determination, growth promotion fruit - Ethylene: leaf and petal senescence control, cell division and 
elongation control, sex determination in some plants, root growth control, stress response, fruit ripening 
control - Abscissic Acid (ABA): maturation and dormancy of the seed and gems, stress response, stomatal 
opening control 



 

 

Annual cycle of fruit tree plants (10 h + 6 h of classroom exercise on case studies) 
 
BUDS DORMANCY - Definition - Para-dormancy, Endo-dormancy (deep and shallow), Eco-dormancy - 
Physiological aspects, hormonal balance, state of water, structure of membranes, anabolic potential - 
Effects of non-cold requirements - Agents for dormancy removal - Method for calculating the cold 
requirement: Crossa – Raynaud, Weimberger correlation, Cold unit (CU) - Cold demand for different fruit 
species - Cold demand and flowering phenograms - Physiological bases of dormancy - Dynamic Model. 
Satisfaction of cold demand and climate change. 
ANNUAL CYCLE OF ARBOREE PLANTS - Definition, flows and dynamics of vegetative growth of shoots and 
roots. Fruiting: pollination, fertilization, fruit set, types of fruit set growth of the fruit, indexes of harvest, 
maturation (climacteric and non-climateric), metabolism of the fruit, physiology of ripeness, composition 
and quality of the fruit. 
 
Orchard organization, sustainable management of the production process (8 h + 4 h of classroom 
training on case studies) 
ORCHARD DESIGN - Production environment, Variety and techniques of orchard management. 
Relations between environment, agronomic management and quality of fruit products. 
Conventional, organic, biodynamic and integrated cultivation systems, production regulations and product 
quality. Typicality and geographical indication. 
Case studies: issues related to the organic matter of soils, irrigation and nitrogen fertilization: effects on 
the technological quality of olives, grapes, apples, pears, peaches, apricots and kiwis and impact on 
health. 
 

TEACHING METHODS 

This course is a 40 hours of classroom theoretical lessons (24 hours) and tutorial activities, project works, 
(16 hours).  Lectures will be supported by blackboard use, slides projection, Workshops with national 
experts; Exercises, analysis and study cases discussions 

EVALUATION METHODS 
The exam consists in verifying the level of achievement of the educational aims, the ability to connect, compare and 
discuss the various topics covered in class will be evaluated. 
The exam will be oral with a duration of between 30 and 45 minutes. The test is considered passed from a minimum 
score of 18/30, when acquired knowledge are sufficient, to a maximum of 30/30 with laude when are excellent. 
 

TEXTBOOKS AND ON-LINE EDUCATIONAL MATERIAL 

The didactic materials consists of textbooks, slides and scientific papers, mailed to the student before or 
just after the lesson 
Textbook 



 

 

- Sansavini S., Costa G., Gucci R., Inglese P., Ramina A., Xiloyannis C. Arboricoltura generale. Patron Editore, pp 
532 ISBN: 9788855531894 

Cristiana Peano, Francesco Sottile. Principi di Arboricoltura. Edises, pp. 274, ISBN: 978-88-3319-037-2. 

Journal and web links: 
Frutticoltura 
Terra e Vita (Edagricole), 
L´Informatore Agrario., http://www.informatoreagrario.it/ 
http://listevarietali.imagelinenetwork.com/ 
http://www.fao.org/hortivar/index.jsp 
http://www.agraria.it/isf/ Publ.htm 
http://www.caf.wvu.edu/kearneysville/wvufarm7.html 
http://www.ismea.it 

 

INTERACTION WITH STUDENTS 
The first lesson the structure and organization of the course and the evaluation procedure will be presented. 

The teaching material (slide print-outs) will be made available to students on the site: https://elearning.unibas.it/ 

The lecturer will be available for receiving students after appointment. Contacts are reported on the teacher 

web site (http://docenti.unibas.it/site/home/docente.html?m=001497)  

EXAMINATION SESSIONS (FORECAST)
1
 

12/06/2019, 16/07/2019, 17/09/2019, 15/10/2019, 12/11/2019, 10/12/2019; 
22/01/2020, 26/02/2020, 25/03/2020, 22/04/2020, 20/05/2020; 10/06/2020; 08/07/2020; 30/09/2020; 
21/10/2020; 18/11/2020; 16/12/2020. 

SEMINARS BY EXTERNAL EXPERTS        YES     NO □  

FURTHER INFORMATION 
 

 

                                                           
1 Subject to possible changes: check the web site of the Teacher or the Department/School for updates. 

http://www.ismea.it/
https://elearning.unibas.it/
http://docenti.unibas.it/site/home/docente.html?m=001497

