
 

BIOTECHNOLOGIES IN VITICULTURE 
(Specialization Agricultural Biotechnologies, 3rd / Year of study, 2nd Semester) 
Credits (ECTS): 4 

 

Course category: Specialized discipline (mandatory) 

 

Course holder: Assoc. Prof. Mihai MUSTEA., PhD  

 

Objectives of the discipline: 

- Understanding the importance and current status of the main objectives, achievements 

and prospects of contemporary biotechnology.  

- Knowledge of the specifics of the development of traditional viticultural biotechnologies, 

the peculiarities of cellular engineering and genetic engineering.  

- Training in skills regarding the implementation of cellular technologies and advanced 

genetic engineering methods in viticulture.  

- Correct evaluation and interpretation of the possibilities of using genetic engineering 

methods in viticulture.… 

 

Contents (syllabus) 

Course (chapters/subchapters) 

1. Chapter I. METHODS OF PRODUCING VARIABILITY IN VINE 

     1.1. Conventional methods of creating variability in grapevines 

     1.2. Unconventional methods of creating variability in grapevines 

2. Chapter II BIOTECHNOLOGIES FOR MULTIPLICATION BY MICROPROPAGING IN VINE 

     2.1. Principles of micropropagation, the advantages and disadvantages it offers to grapevines. 

     2.2. Multiplication by preformed buds. 

     2.3. Multiplication by formation of new buds. 

3.Chapter III BIOTECHNOLOGIES FOR VIRUS DEVIROSATION OF VINES 

     3.1. Grapevine viruses and the impact of viral infections on vineyard plantations. 

     3.2. Virus elimination by in vitro culture. 

     3.3. Elimination of viruses through thermotherapy. 

     3.4. "In vitro" sanitary selection methods. 

     3.5. "In vitro" micrografting as a method for testing the compatibility between scion and rootstock. 

     3.6. Establishment of the nucleus of virus-free plants. 

4. Chapter IV CELLULAR BIOTECHNOLOGIES USED FOR VINEYARD IMPROVEMENT. 

     4.1. Obtaining haploid plants. Culture of ovaries and anthers. 

     4.2. Root culture. 

     4.3. In vitro fertilization. 

     4.4. Grapevine embryo culture. 

     4.5. Protoplasts. Somatic hybridization. Cybrids. 

5.Chapter V GENETIC ENGINEERING METHODS AND THEIR USE FOR VINE 

     5.1. Recombinant DNA biotechnology. 

     5.2. PCR-based biotechnologies (polymerase chain reaction). 

     5.3. Gene transfer using biological vectors. 

     5.4. Direct gene transfer. 

     5.5. Stages of obtaining a transgenic variety. 



     5.6. Obtaining varieties with genetic resistance to biotic and abiotic factors. 

6.Chapter VI MANAGEMENT OF CONSERVATION OF VITICULTURE GENETIC RESOURCES 

     6.1. Objectives, strategies and principles pursued in the protection and conservation of viticultural 

biodiversity. 

     6.2. Conservation of wine-growing plant resources "ex situ" and „in situ". 

     6.3. Organization of ampelographic collections. 

     6.4. Collection and preservation of viticultural genetic material in gene banks. 

     6.5. Cryopreservation and cryostorage of viticultural genetic material. 

 

Practical activity 
1. Presentation of the laboratory. Introductory and administrative concepts. Occupational safety. 

2. Sterilization. Asepsis. Laboratory methods and techniques. 

3. Preparation of a culture medium. Stock solutions. 

4. Initiation of an in vitro culture from grapevine meristems. Multiplication. Acclimatization. 

5. Thermotherapy methods for grapevines. 

6. Callus culture (Somatic embryogenesis in grapevine). Multiplication, acclimatization and ex vitro 

transfer. 

7. Analysis of various possibilities for maintaining viticultural biodiversity, in “ex situ” and “in vitro” 

conditions, through cryostorage or the establishment of gene banks. Visiting representative units for the 

study of viticultural biodiversity (e.g. the ampelographic collection of USAMV Iași, the National 

Collection from ICDVV Valea Călugărească), germplasm collections (e.g. the Plant Genetic Resources 

Bank from Suceava), botanical gardens (Iași). 
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Evaluation 

Evaluation form Evaluation Methods 
Percentage of the final 

grade 

Final exam Written / oral examination 60 

Evaluation of the activity 

during the semester 

Written and oral assessments during the 

semester 
40 
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