CRS 3104 PRINCIPLES OF PLANT BREEDING

2. COURSE INSTRUCTORS: 

Dr. Phinehas Tukamuhabwa (BSc. Mak; MSc. Bath, UK; PhD. Mak)

3. COURSE TYPE: CORE 

4. COURSE STRUCTURE: 

Course Credits (CU):
3 CU i.e. 45 Contact Hours per semester

Course Duration: 15 weeks (45 hours) i.e. 30 LH, 30 PH

5. COURSE DESCRIPTION: 

The course will cover the role played by plant breeding in Agriculture, evolution of crops and their origin. Importance of diversity in breeding, germplasm collection, preservation and use.  Reproductive structure and systems in plant will be examined and related to different breeding techniques. The course also will cover inheritance of major and minor genes, components of variation, variation analysis and heritability. Introduction to selected plant breeding methods and an overview molecular assisted selection will be covered. An introduction to genetic transformation and implications. Types of cultivars and organization of a breeding program. Most of the practicals will be accomplished at Research Institutes in collaboration with NARO. 

6. OBJECTIVES: 

· To provide a basic knowledge of crop evolution and an understanding of basic principles of plant breeding (PB) 

7.  READING LIST

· Rubaihayo, P.R. 1996. Basic Concepts of Plant breeding. Longhorn Kenya Limited, 

· Nairobi (ISBN 9966-49-912-1)

· Poehlman, J.M.; D.A. Sleper. 1995. Breeding Field Crops (Forth Edition). Iowa State University Press. Ames, Iowa 50014. (ISBN 0-8138-2427-3)

· Allard, R.W. 1960. Principles of plant breeding. John Wiley and sons, Inc. New York (ISBN 0-471-02315-9)

· Simmonds, N.W. 1979. Principles of Crop Improvement, Longman group, Essex, UK (ISBN 0-582-44630-9)

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

	TOPIC
	CONTENT
	INSTRUCTION METHOD/ TIME ALLOCATED 
	TOOLS / EQUIPMENT NEEDED

	Introduction
	· The role of plant breeding in Agriculture

· Definitions

· Plant breeding objectives

	Lecture (2 hrs)
	Chalk / BB or LCD / Screen



	Genetic diversity  and   crop evolution
	· Natural and artificial selection 

· Centers of diversity: (Primary, secondary  and tertiary)

· Crop species ( Endemic, Monocentric  and  oligocentric)
	Interactive lectures (2 hrs)


	Chalk / BB or LCD / Screen



	
	Station based field practical (Naro & Botanical garden)
	Introduced to different crop species and their origin (4hrs)
	Transport (70 seater)

Entry and facilitation fees

	Genetic diversity  use and conservation 
	· Uses of germplasm

· Genetic erosion and its impact

· Types of seed 

· Factors affecting seed longevity
	Interactive lectures (1 hrs)


	Chalk / BB or LCD / Screen



	
	Station based field practical (Visit crop research institute with established germplasm collection of different crops)
	Guided Field tour (3 hrs)
	Transport (70 seater)

Facilitation fees

	
	Progressive assessment 1
	Quizz(1hr)
	Paper/photocopying

	Gene banks
	Modes of germplasm conservation: In situ, Ex situ, In vitro 

Managements of gene banks
	Interactive lectures (2 hrs)
	Chalk / BB or LCD / Screen

	
	Station based field study visit to the national seed bank in Entebbe
	Guided tour of the gene bank

(3hrs)
	Transport (70 seater)

	Plant reproductive systems
	Sexual and asexual 

Flower types

Pollination

Pollination and fertilization control systems 

Reproductive incompatibility systems in plants 

Physical 

Sporophytic

Gametophytic
	Interactive lectures (4hrs)


	Chalk / BB or LCD / Screen



	
	Station based field practical (Collecting and classifying flowers at Kabanyolo)
	Exploration of fields by student (4hrs)
	Gumboots

Sectuers

	Phenotypic  variation
	· Inheritance of major and minor genes

· Continuous and discontinuous variation

· Components of variation
	Interactive lectures (1hrs)


	Chalk / BB or LCD / Screen



	
	Station based practical (Assessing genetic variation in crop species in the field)
	Recording  observations by students (3hrs)
	Transport (70 seater)

	
	Progressive assessment 2
	Quizz(1hr)
	Paper/photocopying

	Heritability
	Components of heritability

Types of heritability

Factor influencing heritability

Role played by heritability in PB
	Interactive lectures (2hrs)


	Chalk / BB or LCD / Screen



	
	Station based Laboratory practical (Assessing genetic variation in crop species seed)
	Recording  observations by students (3hrs)
	Seed samples and bottles

	Selection
	Random mating

Pure line selection theory

Role played by environment

Consequences of selection
	Interactive lectures (2hrs)
	Chalk / BB or LCD / Screen



	
	Station based field practical (Visit crop research institute with an active breeding of clonal crop species)
	Introduced to breeding techniques of clonal crop species (3hrs)
	Transport (70 seater)

Facilitation fees

	Plant breeding methods
	Mass selection

Pure line selection 

Single seed descent

Back cross, Pedigree
	Interactive lectures (4 hrs)
	Chalk / BB or LCD / Screen



	
	Station based field practical (Visit crop research institute with an active breeding of in breeding crop species)
	Introduced to breeding techniques of inbred  crop species (3hrs)
	Transport (70 seater)

Facilitation fees

	Development of breeding populations 
	In-breeding

Development of inbred lines 

Inbreeding depression and heterosis
	Interactive lectures (2 hrs)


	Chalk / BB or LCD / Screen



	Introduction to molecular assisted selection 
	Genetic markers

Qualities of an ideal marker

Advantages and drawbacks of molecular markers
	Interactive lectures (2 hrs)


	Chalk / BB or LCD / Screen



	
	Station based field practical (Visit crop research institute with an active breeding of open pollinated crop species)
	Introduced to breeding techniques of open pollinated   crop species (3hrs)
	Transport (70 seater)

Facilitation fees

	Genetic

engineering


	Recombinant DNA technology

Prospects

Concerns 
	Interactive Lectures (2 hr)


	Chalk / BB or LCD / Screen



	Organization of a plant breeding program 
	On station trials

Multi-location testing 

Participatory approaches
	Interactive Lectures (1 hr)


	Chalk / BB or LCD / Screen



	
	Progressive assessment 3
	Quizz(1hr)
	Paper/photocopying


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%

