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Basic Information:

Course Title: Plant biotechnologies for preservation of rare and medicinal plant species
Lecturer: Prof. Marina Stanilova, PhD

Phone: +359 887559454

Email: marina.stanilova@gmail.com

Total Teaching Hours: 30

Annotation (up to 150 words)

The course is intended for biotechnologists and botanists, but may also be useful for specialists
working in the field of phytochemistry and biomedical sciences.

Biodiversity loss is a global problem. Medicinal plants are particularly vulnerable because of their
gathering from nature due to the increasing market demand for phytopreparations. Plant
biotechnologies are considered as alternative and complementary means of preservation of rare,
endangered and medicinal species alongside the application of in sifu measures.

The course includes different in vitro and hydroponic methods for rapid propagation and cultivation of
target plant species. The influence of various factors on the cultures growth and development and in
vitro biosynthesis of secondary metabolites is considered.

Beside the theoretical course, PhD-students will benefit from the opportunity to gain hands-on
experience in the Biotechnology Laboratory for Medicinal Plants. They will plan their experiments
with a view to statistical processing and interpretation of the data obtained.

Course content (brief description by topics or modules)

Module 1: In vitro cultivation: Choice of method and starting plant material depending on the purpose
of cultivation; Initiation of in vitro cultures; Stimulation of seed germination in in vitro conditions;
Clonal micropropagation; Fx vitro adaptation and acclimatization; Callogenesis and indirect
regeneration; Somatic embryogenesis; Cultivation in temporary immersion systems, etc.

Module 2: Influence of various factors on the growth and development of in vitro cultures and in vitro
biosynthesis of secondary metabolites: biological characteristics of the species, genotype, type of in
vitro culture, composition of the culture medium, elicitation, cultivation conditions. Advantages and
challenges of in vitro propagation and biosynthesis of secondary metabolites, examples from our
research and from global industrial production.

Module 3: Hydroponic technologies for cultivating target plant species: Feasibility, advantages and
disadvantages; Main types of hydroponic systems; Requirements for nutrient solutions, substrate and
environment; Model medicinal plant species suitable for hydroponic propagation; Relationship
between in vitro and hydroponic cultivation.
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Teaching and assessment methods
The training includes a theoretical part and practical classes.

The theory is presented by the lecturer in the form of presentations on individual topics with the
opportunity for discussion. Appropriate literature is also indicated for independent preparation if the
PhD-student wishes to delve deeper into the subject.

The practical classes provide the opportunity for PhD-students to acquire basic laboratory skills on the
topics under consideration and are carried out under the guidance of the lecturer in the Biotechnology
Laboratory for Medicinal Plants of the Institute of Biodiversity and Ecosystem Research at the
Bulgarian Academy of Sciences.

The evaluation of PhD-students is based on both discussion of course topics and practical skills
acquired.

Competencies acquired as a result of training (3—5 points)
Basic knowledge and skills in in vitro and hydroponic plant cultivation.

Ability to set clear goals for a specific study, select appropriate methods to achieve them, properly plan
experiments, and adequately interpret the results obtained.

Knowledge of the factors influencing the growth and development of cultures under in vitro and
hydroponic conditions and correct determination of the factors subject to control.
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Additional information (optional) (e.g., special requirements, laboratory equipment, prior
knowledge)

Knowledge of plant anatomy and morphology, as well as plant physiology, will help to learn the
material more quickly.

Laboratory work requires concentration and precision.
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