CRS 7106 PLANT BREEDING METHODS

2. COURSE INSTRUCTORS:

Dr. Phinehas Tukamuhabwa (BSc. MAK; MSc.University of Bath, UK; PhD. MAK)

3. COURSE TYPE: CORE for MSc Crop Science (Breeding option).

4. COURSE DESCRIPTION: 

Course Credits (CU): 3 CU 

Course Duration: 15 weeks (30 hours)
5. COURSE DESCRIPTION: 

The course will cover genetic systems, their manipulation and control. Fertility regulating mechanisms and development of haploids. Mutation breeding and aspects of gene technology: Molecular interventions in plant breeding and genetically modified crops. Breeding populations, selection strategies and genetic gain and the importance of GXE interactions.  Breeding for specific biotic and biotic stresses with reference to specific crops. The course will be concluded with a review of the many other key players that affect plant breeding and international agreements related to plant breeding. The lectures will be supplemented by  practicals and seminars. 

6. OBJECTIVES

· To advance student knowledge in concepts and practices of plant breeding and how they relate to policy and food security.

· Help students understand the biotechnology tools available for facilitation of plant breeding programs 

7. READING LIST

· Fehr, W.R. 1987. Principles of cultivar development, Vol. 1. Theory and Techniques. Macmillan, New York.

· Hayward, M.D; Bosemark, N.O and Romagosa, I. 1993. Plant breeding Principles and Prospects, Chapman and Hall, London

· Stalker, H.T and J.P Murphy.1992: Plant breeding in the 1990s. Proceedings of the Symposium on Plant Breeding in the 1990s. North Carolina State University, 1991.

8. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	INSTRUCTION METHOD/ Time allocated
	TOOLS / EQUIPMENT NEEDED

	Introduction
	Course overview
	Interactive lectures (2 hrs)
	Chalk / BB or LCD / Screen



	Genetic systems and population structure
	· Sources of variation

· Manipulation of genetic systems

· Incompatibility systems in plant reproduction 

· Andro and parthenogenesis

· Control of recombination

· Variation and its control

· Adaptation and population structure.
	Interactive lectures (4 hrs)
	Chalk / BB or LCD / Screen



	
	Evaluating diversity in situ
	Students identify relatives of cultivated plant species  (3hrs)
	Transport (20 seater)

Entry and facilitation fees

	Mutation breeding
	· Nature and types of mutation

· Induction of mutations

· Mutations in seed propagated crops

· Mutation in clonal crops
	Interactive lectures (2 hrs)


	Chalk / BB or LCD / Screen



	The role of gene technology in Plant breeding
	· Bioengineering of crop plants

· The interventions of molecular breeding 
· Quantitative trait loci and improvement of traits controlled by many genes. 
	Interactive lectures (4 hrs)


	Chalk / BB or LCD / Screen



	
	GMO debate: Lab based seminar


	Students present their views for discussion  with instructor (3hrs)
	Chalk / BB or LCD / Screen



	Selection strategies and choice of breeding methods
	· Factors affecting the choice of breeding strategy Concept of genetic gain

· Population size and selection intensity

· Back crossing

· Inbred line development,

· Population improvement

· Test cross and recurrent selection.
	Interactive lectures (6 hrs)


	Chalk / BB or LCD / Screen



	
	Station based field practical to produce hybrid seed at Kabanyolo


	Students allowed a hands on experience in detassling maize

(6hrs)
	Fine seed bed(0.5ha)

Two inbred lines of maize,

Paper /Photocopying

	Resistance to abiotic and  biotic stresses
	· Improving adaptation to stressful environments 

· Sources of resistance to stress factors

· Screening tests

· Use of simulation models,

· Selection for drought resistance
	Interactive lectures (6 hrs)


	Chalk / BB or LCD / Screen



	
	Field based visit on Breeding field crops for disease resistance
	Student are guided through  breeding populations that are segregating for disease resistance (6hrs)
	Transport (20 seater)

Entry and facilitation fees

	Specific trait breeding
	· Breeding for improved symbiotic nitrogen fixation

· Photosynthetic and respiratory efficiency

· Efficient root systems 

· Improvement of crops for enhanced nutrition  
	Interactive lectures (2 hrs)


	Chalk / BB or LCD / Screen



	
	Station based field practical to cross self pollinated crop species
	Demonstration  of crossing a self pollinated crop species are conducted for students (6hrs)
	Transport (20 seater)

Entry and facilitation fees

	Need for a comprehensive plant breeding strategy
	· Population growth and sustainable food supply, The role of plant breeding

· The need for a balanced approach

· Intellectual property rights

· International cooperation and agreements
	Interactive lectures (4 hrs)


	Chalk / BB or LCD / Screen



	
	Seminar: Participatory Plant breeding
	Students present their views for discussion  with instructor (3hrs)
	Chalk / BB or LCD / Screen




9. SUMMARY OF TIME NEEDED

Interactive lectures covering theory 

 30 hrs

Laboratory station-based practical

 15 hrs

10. OVERALL COURSE EVALUATION

Continuous Assessment Test

20% 

Class practicals, Field work, Write-ups
20% 

Final examination



60%

END

