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3. COURSE TYPE: Core BSc. Compulsory 

4. COURSE STRUCTURE: Four (4) credit units: 30 lecture hours (2 contact hours per week for 15 study weeks) and 30 practical hours (1 contact hour per week for 15 study weeks).1 unit for the PBL
5. COURSE DESCRIPTION

The course covers all aspects of plant propagation using both sexual and asexual means. General management and production practices related to plant propagation are also discussed with emphasis on nursery management and culture. 

6. THE COURSE OBJECTIVES

Major objective/aim

To make students be able to appreciate the principles and practices of plant propagation and nursery management with the aim of multiplying high quality horticultural planting materials to growers 

Specific objectives 

To provide the student with:

· Basic principles in plant propagation of horticultural plants. 

· Practical, hands-on experience in plant propagation methods.

· Principles, practices and skills required in the culture and management of nursery plants.

I. Competencies and learning outcomes
 (ILOs):
Successful completion of the course should lead to the following outcomes:

A. Technical Knowledge and Understanding: Student is expected to
· 1.  Know methods of propagation and the differences between sexual and asexual plant propagation.

· 2.  Know the mechanical manipulations and technical skills which require certain amount of practice and experience for success in plant propagation, this is the art of propagation.

· 3.  Know plant growth and structure. Some of this information can be learned by working with the plants themselves, but it should be supplemented, with information gained from formal courses, this is the science of propagation.

· 4.  Have knowledge of specific kinds of plants and the particular methods by which these plants must be propagated. 

· B. Subject- Specific Skills: Students is expected to

· 1- How to choose and handle the plant structure used for   regenerating plants, which can include cuttings, seeds, grafts, layers, tissue culture explants, and single cells.

· 2- Use appropriate seedling production system with appropriate procedures for transplanting to permanent locations.

· 3- Management of stock plant, environmental conditions and treatments necessary to maximize cutting propagation.

4- Do grafting and budding, using appropriate tools, plant materials and methods for successful healing of rootstock and scion.    

C. Transferable Key Skills: Students is expected to    
      1     Develop proposal for industrial based problems 
2.  Demonstrate ability to work effectively with a team within predefined time constraints.

3. Develop suitable documentations and reports with high level of details and clarity.

4. Evaluate and justify the main outcomes of the project.

II. Course Regulations

1. Attendance and departure of students on time to have full 50 minutes lecture (Instructor and student responsibility).
2. Check the frequency of students regularly and at the beginning of the lecture (Instructor responsibility).

3. Close your mobile before entering the class room (Student responsibility).

4. The instructor is ready to answer any question out of office hours.

5. Written examinations may consist of multiple-choice questions, short-answer questions, essay questions (Instructor responsibility). 

6. The dates for examinations and other activities are listed. Please mark them on your calendar (Student responsibility).

7. Makeup policy: Makeup examinations will only be given for excused absences. Written verification for the reason the exam is missed may be required (Instructor responsibility). 
III. Learning activities
	Teaching activity
	Methodology
	Face-to-face hours
	Self-study hours

	Theory
	Lectures
	2 per week
	2 per week

	
	Assignment and reflection
	1 per week
	2 per week

	Practice
	project
	1 per week
	5 per week

	
	Practical training
	2 per week
	According to the need

	TOTAL
	
	6
	At least 9


IV. Evaluation system
· This course is a project/industry-based course, and thus, a part of the grade is allocated for the given project/problem-based tasks (Instructor and mentor responsibility, students may be given the opportunity to participate).

· Midterm exam (Instructor responsibility).

· Two assignments are given on the 4th and 6th weeks of the semester (Instructor responsibility).

· Final exam (Instructor responsibility).

Tools and Criteria for the evaluation
	Type
	Criterion
	Description
	Weight

	Continuous evaluation
	Exam
	Midterm written exam given in the classroom and covers all the theoretical content up to the end of the 7th week 
	20

	
	Team-based problems
	A problem-based task is given to students throughout the course. The data and problem specifications are prepared by the instructor and a mentor from the private sector. Students work in teams to address this problem.
	20

	
	Project 


	Two assignments are given to students in week 4 and 6. Students will work individually on these assignments
	10

	
	Exam
	Final written exam given in the class room. It covers all the material discussed throughout the course.
	35

	
	Lab
	
	15

	TOTAL
	
	
	100


V. Text book
	TITLE
	Hartmann & Kester's Plant Propagation: Principles and Practices 9th Ed



	AUTHOR(s)
	Fred T. Davies., Robert L. Geneve, ,Sandra B. Wilson, Hudson T. Hartmann, Dale E. Kester, 


	Publisher
	Springer

	Year
	2018


ILOs: Learning and Evaluation Methods

	ILO/s
	Learning Methods
	Evaluation Methods



	A. Knowledge       and Understanding (A1-A4)
	Lectures and Discussions
	Exam, Quiz, 

	C. Subject Specific Skills (C1-C4)
	Lectures and Discussions
	Exam, Quiz,

	D.Transferable Key Skills (D1-D4)
	Project & presentation
	Project & lab reports evaluation.


VI. Course content
	
	Topic
	Unit from the text
	No. of

Lectures

	1.
	General aspects  of plant propagation                                                                                   
	
	2

Week 1

	1.1
	Introduction                                          
	
	

	1.2
	Biology of plant propagation                
	
	

	1.3
	The propagation Environment 
	
	

	2.
	Seed propagation                                        
	
	5
Week 2-3



	2.1
	The development of seeds                    
	
	

	2.2
	Principles and practices of seed selection                                         
	
	

	2.3
	Techniques of seed production and handling                                   
	
	

	2.4
	Principles of propagation by seed        
	
	

	2.5
	Techniques of propagation by seed                                                
	
	

	
	Assignment 

Students will be divided to groups and will visit the main nurseries in in order to collect data about the main nursery profile, propagated crops, marketing. And major problems related to the production cycle
Assignment deliverable: 10 min group presentation.

Due date: end of week 6
	
	

	3.
	Vegetative propagation                        
	
	16
Week 11

	3.1
	Principles of propagation by cuttings                              
	
	

	3.2
	Techniques of propagation by cuttings                             
	
	

	
	Introducing the project/problem to students:

During week 9, the mentors from the privet sector will be invited to the classroom in order to discuss the results of the assignment and to identify the most important findings or problems identified in order to define the course project problems, project scope, team tasks …… etc.
	
	

	3.3
	Principles of grafting and budding               
	
	

	3.4
	Techniques of grafting                       
	
	

	3.5
	Techniques of budding                        
	
	

	3.6
	Layering and its natural modifications                                                                                       
	
	

	3.7
	Propagation by specialized stems and roots                    
	
	

	4.
	Cell and tissue culture propagation             
	
	6

	4.1
	Principles of tissue culture     
	
	

	4.2
	Techniques of micro-propagation                         
	
	

	5
	Student presentation and final exam
	
	


Laboratory content
1- Propagation structures

2- Media for propagating and growing nursery plants, sanitation and containers.

3- Techniques of propagation by seed.

4- Methods of overcoming seed dormancy.

5- Techniques of propagation by cuttings.

6- Techniques of propagation by cuttings (continued).

7. Techniques of propagation by cuttings (continued).
8- Techniques of propagation by budding.

          9- Techniques of propagation by grafting.

          10- Propagation by specialized stems and roots.

          11- Field trip to propagating   nurseries.

          12- Techniques of propagation by layering
          13- Techniques of propagation by tissue culture (Murashige and Skoog media preparation).

     14- Techniques of propagation by tissue culture (Ex-plant preparation under aseptic conditions)
     15-Evaluations and reports 

RUBRICS

	ILO
	Criteria
	Aspect
	Exemplary (4-5)
	developing (2-3)
	Unsatisfactory (0-1)
	grade (out of 5)
	total

	Develop proposal for industrial based problems
	Problem statement (25%)
	Problem understanding (60%)
	Clearly defines the problem and grasps the intended goals in an efficient manner.
	Problem statement has some ambiguity or misses some important issues.


	Problem is incorrectly defined or too narrowly.  Key aspects are missing or incorrect.
	5
	25

	
	
	Search for Information (40%)
	Locates several sources of information and individuals for support. 
	Relies on a few sources only.  Does not gather adequate information or the retrieved information is not relevant.
	Unable to seek for information.  Waits to be told.  Does not choose the correct searching keywords
	5
	

	
	
	
	
	
	
	
	

	Develop suitable documentations and reports with high level of details and clarity.


	Methodology to solve the problem (25%)
	Design strategy (50%)
	dividing of problem into sub-problems, development of a timetable
	Uses a design strategy with guidance
	No design strategy; haphazard Uses a design strategy with guidance approach
	5
	25

	
	
	Apply previous knowledge (50%)
	Integrates previous knowledge with new information to assist problem solving process. 
	Applies limited amount of prior knowledge to current problem.  Does not use information effectively.  
	Unable to make connection to previous knowledge.  Unwilling to review summaries of prior knowledge
	5
	

	Demonstrate ability to work effectively with a team within predefined time constraints.


	Team work (10%)
	Tasks (50%)
	Team takes the initiative to define tasks, match assignments to expertise, rotate responsibilities, maintain open communication, and develop strategies to enhance group success.
	All team members generally cooperate and prioritize tasks, but may not consistently rotate responsibilities or work out most effective strategies for success.
	Team spends time on tasks that interfere with the problem-solving process.  Team members don’t know who is responsible for which task.
	5
	10

	
	
	Communication (50%)
	Team members all work together to gain knowledge and apply and synthesize information.  All listen respectfully to the opinions of others.
	Some exchange of in-formation and discussion occurs, but team members do not work consistently to address each one’s needs or understanding.
	Each team member must teach him/her self.  No sharing of knowledge among team.
	5
	

	
	Functionality (20%)
	 
	Running without errors and producing the desired output format
	Running without errors but not producing the desired output format
	is not functioning well and no results are generated
	5
	20

	
	
	
	
	
	
	
	

	Evaluate and justify the main outcomes of the project.
	System performance (20%)
	quality of results (60%)
	the produced results are close to (or even better that) the expected system performance
	the results are not close to the expected system performance
	Either no generated results or the system produces results that are very different from the expected behaviour
	5
	20

	
	
	System Efficiency (40%)
	The implemented system runs in a pace comparable with (or even faster) than the expected behaviour
	The implemented system runs in much slower than the expected behaviour
	Does not stop running and producing results
	5
	

	
	
	
	
	
	
	Total
	100
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