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SYLLABUS
REGARDING THE QUALIFICATION CYCLE FROM 2026 TO 2027
ACADEMIC YEAR 2026/2027

1. Basic Course/Module Information 
	Course/Module title
	Plant in vitro cultures

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	
Faculty of Technology and Life Sciences


	Name of the unit running the course
	Department of Plant Physiology and Biotechnology

	Field of study
	Agriculture, Agroforestry, Landscape Architecture, Environmental Protection, Biotechnology, Biology, Food technology

	Qualification level 
	

	Profile
	

	Study mode
	stationary

	Year and semester of studies
	year II -semester III ,
year III -semester V ,

	Course type
	Course to choosing

	Language of instruction
	English

	Coordinator
	dr Marzena Mazurek

	Course instructor
	dr Marzena Mazurek



* - as agreed at the faculty


1.1.Learning format – number of hours and ECTS credits 

	
Semester
(n0.)
	Lectures
	Classes
	
Laboratories

	Seminars
	Practical classes
	Internships
	others
	ECTS credits 

	III or V
	
	
	30
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1.2. Course delivery methods
- conducted in a traditional way

1.3. Course/Module assessment (pass with a grade) 
- pass with a grade


2. Prerequisites 
	Knowledge of plant physiology, biochemistry and  morphology as well as basal chemistry.





3. Objectives, Learning Outcomes, Course Content, and Instructional Methods

3.1. Course/Module objectives
	O1
	Introduction to basal knowledge about plants in vitro culture, types of plant in vitro cultures, breeding conditions, advantage and disadvantages, application in practice

	O2
	Expanding of knowledge related to controlling the growth and development of plants in in vitro conditions

	O3
	Preparing students to conduct research using in vitro plant cultures and to work in sterile conditions 





3.2. Course/Module Learning Outcomes  (to be completed by the coordinator)


	Learning Outcome
	The description of the learning outcome 
defined for the course/module
	Relation to the degree programme outcomes

	LO_01
	· Student knows and understands the physiology of plants in in vitro cultures, enabling controlling their growth and development,
· Student knows and follow the rules of work in sterile conditions in a laboratory of plants in vitro culture
	

	LO_02
	· Student knows and understands the importance of in vitro cultures in improving the efficiency of agricultural production, conservation and maintenance breeding, biodiversity and environmental protection
	

	LO_3
	· Student is ready to planning experiments with the use of plant material, sterilization, selection of nutrient solution components and culture conditions.
	



3.3. Course content  (to be completed by the coordinator)
A. Laboratories:

	Content outline:

	1. Basal information about: plant in vitro cultures, explant types, medium ingredients, breeding conditions, initiation, passage, rooting, adaptation and acclimatization, plant growth regulators (PGR)

	2. Impact of the medium composition on the growth and development of plant cultures. Macro and micronutrients solution and  medium preparation 

	3. Types of explants. Preparing  of explants to create an in vitro culture of plants. Establishment of new in vitro cultures of  plants in sterile conditions.

	4. Evaluation of Plant Growth Regulators and their impact on the  growth and development  of plant in vitro cultures. Passaging  the existing plant cultures.

	5. Callus initiation                                                 

	6. Artificial seeds initiation             

	7. Observation and analysis of  plants in vitro culture, detection of  the regeneration process or infection.

	8. Rooting plants in in vitro culture with different types and concentrations of Auxins

	9. Adaptation and acclimatization of plants in vitro culture to ex vitro conditions



3.4. Methods of Instruction
e.g.
Lecture: a problem-solving lecture/a lecture supported by a multimedia presentation/ distance learning
Classes: text analysis and discussion/project work (research project, implementation project, practical project)/ group work (problem solving, case study, discussion)/didactic games/ distance learning
Laboratory classes: designing and conducting experiments


4. Assessment techniques and criteria 

4.1 Methods of evaluating learning outcomes 


	Learning outcome

	Methods of assessment of learning outcomes (e.g. test, oral exam, written exam, project, report, observation during classes)
	Learning format (lectures, classes,…)

	LO-01
	test
	Laboratories

	LO-o2
	observation during laboratories, report, test 
	Laboratories

	LO-o3
	observation during laboratories, report
	Laboratories




4.2 Course assessment criteria 

	pass test with a grade (min. 50%); all experiments conducting and  preparing report of  the experiments (grade min 50%).



5. Total student workload needed to achieve the intended learning outcomes 
– number of hours and ECTS credits 


	Activity
	Number of hours

	Course hours
	30

	Other contact hours involving the teacher (consultation hours, examinations)
	6

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	20

	Total number of hours
	56

	Total number of ECTS credits
	2


* One ECTS point corresponds to 25-30 hours of total student workload


6. Internships related to the course/module

	Number of hours

	                                  -

	Internship regulations and procedures
	                                 -



7. Instructional materials

	Compulsory literature:
1. Plant Propagation by Tissue Culture 3rd Edition. 2008. Volume 1. The Background . Springer
2.  L.RM. Pierik. In vitro culture of Higher Plants, 1st edition. 1997. Springer Nature.
3. Sarma, M.K., Sharma, A.A., Samantara, K., Wani, S.H. 2023. In Vitro Techniques in Plant Breeding. In: Raina, A., Wani, M.R., Laskar, R.A., Tomlekova, N., Khan, S. (eds) Advanced Crop Improvement, Volume 1. Springer, Cham. https://doi.org/10.1007/978-3-031-28146-4_8
4. Podwyszyńska M, Orlikowska T, Trojak-Goluch A, Wojtania A. Application and Improvement of In Vitro Culture Systems for Commercial Production of Ornamental, Fruit, and Industrial Plants in Poland. Acta Societatis Botanicorum Poloniae. 2022;91(1). doi:10.5586/asbp.914.
5. Hussain A, Qarshi IA, Nazir H and  Ullah I. 2012. Plant Tissue Culture: Current Status and Opportunities. Recent Advances in Plant in vitro Culture. InTech. Chapter 1.

	Complementary literature: 
1. Mazurek, M.; Siekierzyńska, A.; Piechowiak, T.; Spinardi, A.; Litwińczuk, W. Comprehensive Analysis of Highbush Blueberry Plants Propagated In Vitro and Conventionally. INT. J. Mol. Sc. 2024,25  544. doi.org/10.3390/ijms25010544
[bookmark: _Hlk3370811]2. Mazurek M. and A. Siekierzyńska. 2018. Efficient in vitro propagation of Vaccinium vitis-idaea L. plants on the double phase medium. Electronic Journal of Polish Agricultural Universities  (EJPAU).  Vol 21 (4). DOI:10.30825/5.ejpau.160.2018.21.4 
3. Sarasan V*, Cripps R, Ramsay M M., Atherton C, Mcmichen M, Prendergast G, AND Rowntree J K.2006. Conservation in vitro of threatened plants – progress in the past decade. In Vitro Cell. Dev. Biol.Plant 42:206–214
4.  Hasnain A, Naqvi SAH, Ayesha SI, Khalid F, Ellahi M, Iqbal S, Hassan MZ, Abbas A, Adamski R, Markowska D, Baazeem A, Mustafa G, Moustafa M, Hasan ME, Abdelhamid MMA. Plants in vitro propagation with its applications in food, pharmaceuticals and cosmetic industries; current scenario and future approaches. Front Plant Sci. 2022 Oct 13;13:1009395. doi: 10.3389/fpls.2022.1009395. Erratum in: Front Plant Sci. 2023 Apr 17;14:1197747. doi: 10.3389/fpls.2023.1197747. PMID: 36311115; PMCID: PMC9606719.









Approved by the Head of the Department or an authorised person
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