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	I. COURSE CONTENT
The aims and objectives of history of plant introduction development, plant resources and floristic regions of the globe, methods of plant introduction, the introduction process and its stages, evaluation of plant introduction results, origin of cultivated plants, growth and development rhythms of plants, biometric and phenological observations of introduced plants, botanical gardens and their role in plant introduction, introduction of food, spice, aromatic, and essential oil plants, introduction of medicinal plants, introduction of promising unconventional plants, introduction of ornamental plants: ornamental trees and shrubs, introduction of indoor plants and forage crops to train specialists with knowledge and skills in such topics as.
II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)
The course includes the following topics:

Topic 1. Subject, Goals, and Objectives of the Science of Plant Introduction

Types of introduction. Purposeful plant introduction. Accidental plant introduction. Adventive plants. Ruderal plants. Acclimatization (climate adaptation). Naturalization. Negative aspects of plant introduction. Relationship of the science of plant introduction with other scientific disciplines. Concepts of “reintroduction,” “ex situ,” and “in situ” conservation.

Topic 2. History of the Development of Plant Introduction

Stages of development of plant introduction in European botanical gardens. Plant introduction in North American botanical gardens. Stages of plant introduction in Russian botanical gardens. A brief history of the introduction of native flora plants of Uzbekistan. Introduction of medicinal plants in Uzbekistan. Introduction of ornamental trees and shrubs.

Topic 3. Plant Resources and Floristic Regions of the World

Floristic regions of the world. Holarctic Region. Cape Region. Holantarctic Region. Paleotropical Region. Neotropical Region. Australian Region.

Topic 4. Methods of Plant Introduction

Simple (direct) introduction. Complex introduction. Differential botanical–geographical method. G. Mayr’s “climatic analogues” method and T. G. Selyaninov’s “agroclimatic analogues” method. Good’s theory of plant resistance or tolerance. Ecological–geographical method. Phylogenetic or taxonomic complex and geobotanical edaphicator methods. Ecological–historical analysis of flora. Florogenetic method for selecting introduced plants. Methods based on determining introduction resistance. Systemic–ecological method. Intraspecific ecotypic complex method. New technologies in plant introduction.

Topic 5. The Process of Plant Introduction and Its Stages

Selection of source material. Stages of the introduction process. Areas used for plant introduction experiments. Introduction surveys. Use of initial material. Record-keeping journals for introduced plants. Conducting primary introduction trials. Conducting secondary introduction trials. Generalization and analysis of introduction results.

Topic 6. Evaluation of Plant Introduction Results

Scales for evaluating plant introduction results on saline soils. Criteria for evaluating plant introduction under tropical and subtropical greenhouse conditions.

Topic 7. Origin of Cultivated Plants

Origin of plants according to A. de Candolle. Centers of origin of cultivated plants and animals according to Charles Darwin. World centers of origin of cultivated plants according to N. I. Vavilov. Economic importance of wild ancestors of cultivated plants distributed in the flora of Uzbekistan by plant families. Polymorphism and its role in the emergence of new groups of cultivated plants.

Topic 8. Rhythms of Plant Growth and Development

Concept of growth in living organisms. Growth mechanisms. Growth trends. Interrelationship between growth and development of organisms. Characteristics of growth and development under introduction conditions. Adaptability criteria. Growth stimulators. Photoperiodism.

Topic 9. Biometric and Phenological Observations of Introduced Plants

Methodology of conducting introduction studies. Collection-based study of species. In-depth study of species. Implementation of research results. Preparation of seeds for sowing. Planting of living plants and their vegetative organs. Phenological observations of ontogenesis in introduced plants. Study of introduced plants’ requirements for environmental factors. Study of root system formation in introduced plants. Daily flowering rhythm. Cultivation of pollen grains according to the method of I. N. Golubinsky. Dissemination.

Topic 10. Botanical Gardens and Their Role in Plant Introduction

Main directions of botanical garden activities. Global distribution of botanical gardens. Types of botanical gardens. The Tashkent Botanical Garden named after Academician F. N. Rusanov (Academy of Sciences of Uzbekistan). The Botanical Garden of Samarkand State University named after Sharof Rashidov. Botanical gardens of the world. The role of botanical gardens in plant introduction and biodiversity conservation.

Topic 11. Introduction of Food, Spice–Aromatic, and Essential Oil Plants

Main introduced crops cultivated in agriculture. History of food plant introduction. Introduction of spice–aromatic and essential oil plants. Main areas of utilization of these plant groups. Groups of food plants. Characteristics and important varieties of food crops grown in Uzbekistan. Assortment of fruit crops cultivated in Uzbekistan.

Topic 12. Introduction of Medicinal Plants

Introduced medicinal plants. Yellow iris (Iris pseudacorus). Lily of the valley (Convallaria majalis). Cultivated saffron (Crocus sativus). Lesser periwinkle (Vinca minor). Caucasian belladonna (Atropa caucasica). Anise-like (common) dill (Anethum graveolens). Medicinal fennel (Foeniculum vulgare). Calendula (Calendula officinalis). Common yarrow (Achillea millefolium).

Topic 13. Introduction of Promising Non-Traditional Plants

Non-traditional introduced plants. Globe artichoke (Cynara scolymus). Jerusalem artichoke (Helianthus tuberosus). Ground pear. Indigofera species.

Topic 14. Introduction of Ornamental Plants: Ornamental Trees and Shrubs

Placement of ornamental tree and shrub species across physical–geographical regions in landscaping. Coniferous trees and shrubs. Ornamental flowering plants. Broad-leaved trees. Representation of experimental acclimatization research results in bioinformatics software and their use in scientific articles and dissertations.

Topic 15. Introduction of Houseplants and Forage Crops

Types of forage crops. Desert and pasture crop species. Introduction of fiber plants. Introduction of rare and endangered plant species. Reintroduction methods. Study of methods for transferring rare and endemic plants to experimental plots.

III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:

1. Introduction and Plantation of Promising Medicinal Plants of the Family Asteraceae under the Conditions of the Khorezm Oasis

Familiarization with promising medicinal plants of the family Asteraceae, discussion of research results on plantation establishment, and analysis of foreign literature and scientific articles related to the topic.

2. Introduction of Ferula tadshikorum under the Conditions of the Tashkent Oasis

Understanding the potential of Ferula (asafoetida) as a valuable plant species and discussing its industrial and traditional medicinal importance. Preparation of visual materials and practical testing of cultivation methods under laboratory conditions.

3. Bioecological Characteristics of Hibiscus syriacus L. under the Conditions of Uzbekistan

Discussion of the importance of Hibiscus syriacus in urban landscaping, cultivation methods, and ecological adaptation mechanisms. Practical cultivation activities conducted at the university’s “Biological Research Center” laboratory. Review of published scientific articles on the topic.

4. Introduction and Bioecology of Autumn Crocus (Colchicum autumnale L.) under the Conditions of the Tashkent Oasis

Discussion of the medicinal properties of autumn crocus and review of published scientific studies. Practical experiments on plant propagation conducted at the “Biological Research Center” located on the university campus.

5. Introduction and Bioecological Characteristics of Medicinal Lavender (Lavandula angustifolia Mill.) in the Fergana Valley

Organization of a field excursion to a lavender plantation in Fergana Region, roundtable discussion with plant introduction specialists, and practical cultivation experiments conducted at the university’s “Biological Research Center”.

6. Ethnobotanical Studies in Bukhara Region

Study of the origin and distribution characteristics of plants found in Bukhara, review and discussion of existing research, and preparation of visual materials.

7. Introduction of Selected Medicinal Plants under the Conditions of Bukhara City

Familiarization with medicinal plant species distributed in Bukhara city, discussion of ongoing introduction research results, and review of relevant scientific literature.

8. Introduction of Medicinal Plants of the Family Lamiaceae Lindl. in the Karshi Oasis

Study of the climatic conditions of the Karshi Oasis, discussion of scientific literature on regional flora, review of current medicinal plant cultivation research, and practical cultivation of selected species at the university’s “Biological Research Center”.

9. Production of Therapeutic Food Supplements from Selected Lamiaceae Species

Study of the role of Lamiaceae species in traditional medicine, visit to the Namangan Center of Oriental Medicine with a roundtable discussion, and analysis of scientific research on their applications in the food industry.

10. Botanical Gardens and Their Role in Plant Introduction

Field excursion to the Eco-Garden located on the university campus, familiarization with acclimatized plant expositions, and discussion of their environmental adaptation characteristics.

11. Non-Traditional Introduced Plant Species

Practical introduction experiments of Taraxacum kok-saghyz (rubber dandelion), a plant of high industrial importance, conducted at the In Vitro Laboratory of the “Biological Research Center”.

12. Experimental Studies on Plant Acclimatization

Investigation of introduced plants’ requirements for environmental factors, study of root system development, analysis of scientific literature, and preparation of visual materials.

13. Introduction of Food and Vegetable Crop Plants

Using selected food and vegetable crops as models, testing germination potential under various extreme conditions at the university’s “Biological Research Center” and discussing the obtained results. Analysis of relevant scientific publications.

14. Introduction and Cultivation Methods of Industrial Crops

Germination and growth potential assessment of hemp and cotton varieties under different conditions at the Genetics and Genomics Laboratory of the “Biological Research Center”. Discussion of results and analysis of scientific sources.

15. Introduction of Rare and Endangered Useful Plants Distributed in Uzbekistan

Familiarization with herbarium specimens of rare plant species preserved at the Namangan branch of the National Herbarium Fund of Uzbekistan, study of conservation measures, and discussion of scientific research aimed at preserving rare genetic resources.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks

 1. Study types of plant introduction, explore methods of targeted plant introduction, and analyze relevant scientific articles. 

2. Investigate accidental plant introductions, compile lists of adventive and ruderal plant groups, and prepare GIS maps of their distribution. 

3. Collect materials and analyze scientific articles on acclimatization, naturalization, and negative aspects of plant introduction. 

4. Examine the relationship of the discipline with other sciences, gather and analyze materials on reintroduction, ex-situ, and in-situ research conducted in Uzbekistan. 

5. Review scientific literature on the history of plant introduction, and study the stages of plant introduction in botanical gardens in Europe, North America, and Russia. 

6. Compile and analyze materials on the brief history of plant introduction in Uzbekistan, including medicinal plants and ornamental trees and shrubs introduced in the Fergana Valley. 

7. Analyze scientific literature on the floristic regions of the Earth, including the Holarctic and Cape regions. 

8. Compile lists of plants distributed in the Holantarctic, Paleotropic, Neotropic, and Australian regions, and discuss their potential for acclimatization in Uzbekistan. 

9. Compare and analyze the similarities and differences between simple and complex plant introduction, and develop practical skills through experimental implementation of both methods. 

10. Evaluate the advantages of differential botanical-geographical methods, “climatic analogs” by G. Mayr, and “agroclimatic analogs” by T.G. Selyaninov compared to other approaches. 

11. Discuss the theoretical framework of plant tolerance, ecological-geographical, phylogenetic, or taxonomic complexes, and geobotanical edaphic factors, supported by scientific articles. 

12. Conduct ecological-historical analysis of flora, select introducents based on florogenetic and introduction tolerance, and compare systematic-ecological and intra-specific ecotypic approaches, compiling structural tables. 

13. Review recent research on new technologies in plant introduction conducted domestically and abroad, and study relevant articles. 

14. Learn methodological approaches for initial introduction searches, recording introducents, and maintaining introduction journals using scientific articles and literature. 

15. Conduct primary and secondary introduction experimental trials and analyze results using scientific publications. 

16. Study evaluation scales for plant introduction in saline soils, test seed germination potential under different saline soil types in the In-vitro Laboratory of the Biological Research Center, and discuss results. 

17. Review assessment criteria for introducing plants in tropical and subtropical conditions, group them, and compile lists of species adaptable to local conditions. 

18. Discuss centers of origin of cultivated plants according to A. de Candolle and C. Darwin, and compare findings with contemporary research using scientific articles. 

19. Study N.I. Vavilov’s centers of origin of cultivated plants, analyze the economic significance of wild ancestors of cultivated species in Uzbekistan, compile species lists, group them, and discuss results. 

20. Understand the role of polymorphism in the formation of new cultivated plant groups through analysis of domestic and international scientific articles and discussion of concepts. 

21. Conduct practical experiments to study plant growth mechanisms, growth trends, and the relationship between growth and development processes, and discuss results. 

22. Analyze plant growth and development under introduction conditions, adaptation criteria, the significance of photoperiodism in plant introduction, and study relevant scientific sources. 

23. Master methodologies for conducting introduction experiments, collecting and studying plant collections, and preparing seeds for sowing. 

24. Perform planting of living plants and their vegetative organs, monitor phenology of introduced plants, study their environmental requirements, root system development, and daily flowering rhythms, and analyze results. 

25. Study pollen cultivation according to I.N. Golubinsky’s method, investigate microscopic structure in laboratory experiments, and review scientific articles. 

26. Study the activities and types of botanical gardens using international publications. 

27. Compile lists of plants grown in the Tashkent Botanical Garden named after F.N. Rusanov of the Academy of Sciences of Uzbekistan and categorize them according to ecological regions.

28. Examine the activities of the Sharof Rashidov Botanical Garden at Samarkand State University, and compile lists of cultivated plants. 

29. Develop strategic structures for plant introduction and biodiversity conservation in botanical gardens. 

30. Review research on the introduction of major cultivated crops and food plants in Uzbekistan and discuss findings. 

31. Compile lists of national spice and essential oil plants for introduction and study ongoing acclimatization research. 

32. Create a local plant registry of cultivated food plants and varieties in Uzbekistan and compare the compiled lists with scientific sources. 

33. Compile assortments of fruit crops cultivated in Uzbekistan, list preserved wild fruit plants, and create distribution maps. 

34. Collect and analyze scientific materials on the introduction of safflower, pearlflower, saffron, medicinal cinquefoil, and common mullein. 

35. Study the introduction of plants such as Jerusalem artichoke, topinambur, and Indigofera and analyze relevant scientific literature. 

36. Develop GIS-based planting plans for landscaping trees and shrubs across physical-geographical regions, including conifers, ornamental flowering plants, and broad-leaved trees. 

37. Represent data obtained from plant acclimatization experiments using bioinformatics software and discuss findings from articles and dissertations. 

38. Collect and analyze materials on the introduction of forage, desert-pasture, and fiber plants in Uzbekistan. 

39. Evaluate the effectiveness of reintroduction methods for rare and endemic plants in experimental plots using scientific articles and data analysis. 

40. Study methodological sources on selecting source material, planning stages of introduction experiments, and preparing areas for plant introduction trials.
Guidelines and responsibilities for independent study in the course
When completing independent study assignments, students are required to:

a) Actively work with textbooks and study materials to gain a deep understanding of the topics covered.
b) Prepare in advance for lectures, practical and seminar sessions, as well as assessments (tests and exams), and use time efficiently.
c) Submit each independent study assignment within the specified deadlines.
d) Understand and comply with the rule that assignments submitted after the deadline will not be accepted.
e) Be aware of and avoid plagiarism when completing independent study tasks.

Independent study assignments for the course are recommended to be completed using the principle of alternative options:

1. Prepare an analytical report (essay) on the topic.

2. Prepare an analytical presentation on a specific topic.

3. Find a solution to a given problem and analyze it.

4. Conduct an in-depth analysis of a given problem, providing definitions and conclusions.

5. Study a given topic thoroughly and analyze it at an advanced level.

6. Develop practical problem-solving skills by working on projects, preparing tests, discussion questions, and assignments to find solutions to existing practical issues.

7. Prepare a scientific article, thesis, or lecture material.

8. Solve non-standard practical problems creatively.

Independent study assignments are assessed during practical sessions and are taken into account in interim assessments.

	3.
	V. Learning outcomes / Professional competencies
Upon successful completion of this course, the student will be able to introduce and manage plant species, assess adaptation and ecological risks, develop introduction strategies under climate change, conduct research, manage plant collections, and participate in international projects.

	4.
	VI. Teaching technologies and methods
· Lectures

· Interactive case studies

· Practical sessions

· Group work

· Presentations

· Individual projects

· Team projects and their defense

	5.
	VII. STUDY AND EXAMINATION REQUIREMENTS
Credits allocated for the course are awarded to students only upon achieving positive results in the assessment types for each semester.

Assessment Types: 

Student knowledge is evaluated through interim (IN) and final (FN) assessments. Grades are assigned according to the following scale: 5 – “Excellent”, 4 – “Good”, 3 – “Satisfactory”, 2 – “Unsatisfactory”.
Grading Criteria:
ECTS A (5): The student demonstrates excellent and comprehensive knowledge of the subject. Concepts and topics are presented clearly, logically, and scientifically. The student applies theoretical knowledge independently in practical and analytical contexts, shows critical and creative thinking, and completes all assignments to a very high standard.

ECTS B (4): The student demonstrates good and adequate knowledge of the subject. Core concepts are understood and applied correctly, although explanations may lack depth or precision. Learning outcomes are generally achieved.

ECTS C (3): The student meets the minimum learning requirements of the module. Knowledge is limited and sometimes superficial, and practical application shows noticeable weaknesses, though basic outcomes are achieved.

ECTS D (2): The student fails to meet the minimum requirements of the module. Essential knowledge, skills, and competences have not been demonstrated, and assessment criteria have not been fulfilled.

Interim Assessment: Conducted once per semester in based on conversation form.

Students are regularly evaluated during practical (laboratory) sessions throughout the semester. Performance in these sessions, as well as the timely and complete completion of independent study tasks and participation in class activities, is taken into account for the interim assessment.

Grades from practical sessions and independent study assignments are averaged with the interim assessment grade and recorded officially.

A student who receives an unsatisfactory grade or misses the interim assessment without valid reason may retake it only once before the final assessment.

Final Assessment: Conducted in test form at the end of the semester according to the approved schedule. 

The exam duration is 80 minutes. When forming variants for the final assessment, it is required to strictly follow the requirements specified in the provided sample. That is, each variant must contain 50 questions: 20 questions (40%) based on classroom (in-class) sessions and 30 questions (60%) based on independent study sessions. 
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