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	COURSE TITLE:     GENETICS AND BREEDING

	OBJECTIVES

	      The main objective is that at the end of the course the students understand the fundamentals of the development of new improved varieties and be capable of planning a plant breeding programme. Some subjects essential to understand the principles and practices of Plant Breeding, like the fundamentals of Genetics, the importance of variation, genetic structure of plant populations and types of varieties will be studied and discussed. Also, the elementary methods of conventional plant breeding will be applied to autogamous, allogamous and asexually reproduced plants. Finally, the application of the new biotechnologies to Plant Breeding will be introduced.  

	EVALUATION

	      The evaluation will consist of two parts, each of which has to to be passed to get the pass mark:

1) Theory. Written examination with:

-Two comprehensive questions regarding some subjects of main importance

-Two definition questions focused on relevant concepts

-Two problems

2) Practice. Joint evaluation of the following parts:

-Assistance to practical sessions

-Presentation of session summaries

-Written answer to one question related to one of the practical sessions.


	COURSE TITLE:     GENETICS AND BREEDING

	CONTENTS: THEORY (1/2)

	      The theory programme consists of the following themes:

Part 1. Genetics

Theme 1. Introduction.

1.1.Inheritance and variation

1.2.History of Genetics

1.3.The science of Genetics. Levels of study.

1.4.The chromosomal theory of inheritance.

1.5.Inheritance and cell division.

1.6.Agriculture and Plant Breeding. Concept of Plant Breeding. Objectives.

Theme 2. Mendelian Genetics.

2.1.Mendel’s principles.

2.2.Probability concepts in Genetics.

2.3.Data analysis.

Theme 3. Genes and environment.

     3.1. Genotype and phenotype.

     3.2. Norm of reaction. The effect of environment.

     3.3. Penetrance and expressivity.

Theme 4. The molecular basis of inheritance.

     4.1. The genetic material in living beings.

     4.2. Nucleic acids.

     4.3. DNA structure.

     4.4. DNA replication and transmission.

     4.5. Expression of genes. The genetic code. Transcription, translation and regulation.

     4.6. Organization of the genetic material in genes and chromosomes.

Theme 5. Genetic engineering.

     5.1. Gene cloning.

     5.2. Technology of recombinant DNA.

     5.3. Genomic libraries.

     5.4. Identification and analysis of clones.

     5.5. In vitro amplification. PCR.

     5.6. In vitro culture of plant cells

     5.7. Animal cells culture.

Theme 6. Applications of genetic engineering.

     6.1. Transgenic plants

     6.2. Transgenic animals.

     6.3. Mammals’ cloning.

     6.4. Human Genetics.

     6.5. Genetic engineering in the biotechnology of transformed food.
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	CONTENTS: THEORY (2/2)

	      Part 2: Plant Breeding.

Theme 7. Initiation to Plant Breeding.

     7.1. The concept of Plant Breeding

     7.2. Applications of Plant Breeding.

Theme 8. Variation.

     8.1. Importance of variation in Plant Breeding

     8.2. Plant Genetic Resources.

     8.3. Intra and interspecific hybridization.

     8.4. The modern techniques derived from the Biotechnology in the generation of variation.

Theme 9. Genetic structure of plant populations.

     9.1. Definition of genetic structure.

     9.2. Breeding systems.

     9.3. Genetic structure of autogamous, allogamous and asexually reproduced plants.

     9.4. Inbreeding depression and heterosis.

     9.5. Incidence of the reproductive system and floral biology on the objectives of Plant Breeding.

Theme 10. Types of cultivars.

     10.1 Cultivars and varieties.

     10.2. Pure lines.

     10.3 Landraces.

     10.4 Clones.

     10.5. Mixtures.

     10.6. Multilines.

     10.7. Hybrids.

     10.8. Synthetic varieties.

Theme 11. Breeding methods in autogamous crops.

     11.1. Individual and mass selection.

     11.2. Transgressive and complementary crossings.

     11.3. Hybridization with bulk selection.

     11.4. Pedigree method with simple crossings.

     11.5. Single seed descent method.

     11.6. Backcross method.

     11.7. Hybrid varieties.

Theme 12. breeding methods in allogamous crops.

     12.1. Mass selection.

     12.2. Recurrent selection.

     12.3. Hybrid varieties.

     12.4. Synthetic varieties.

Theme 13. Breeding methods in asexually reproduced crops.

     13.1. Clonal selection.

     13.2. Clonal degeneration.

     13.3. Selection in genetically heterogeneous populations of apomictic plants.

Theme 14. The new tools of Biotechnology in the development of new varieties.

     14.1. Marker assisted selection.

     14.2. Anther and pollen culture.

     14.3. In vitro selection.

     14.4. In vitro multiplication.

     14.5. Genetic transformation.

     14.6. Applications of transgenic plants.

     14.7. Somatic hybridization.

     14.8. Generation of somaclonal variation.

     14.9. In vitro embryo rescue.

     14.10. In vitro pollination and fertilization.

Theme 15. Registration, conservation and multiplication of new cultivars.

     15.1. Registration of new cultivars.

     15.2. Conservation and multiplication of commercial seed.

Theme 16. Plant Breeding and Society.


	COURSE TITLE:     GENETICS AND BREEDING

	CONTENTS: PRACTICE

	Practice 1. Solving of problems in the classroom.

Practice 2. Floral biology and morphology and their relationship to the breeding system.

Practice 3. Evaluation of pollen fertility.

Practice 4. Artificial hybridization in plants.

Practice 5. Clonal reproduction in plants.

Practice 6. Breeding for resistance to pathogens I.

Practice 7. Breeding for resistance to pathogens II.

Practice 8. Mendelian analysis.

Practice 9. Plant genetic resources. 

Practice 10. Research in Plant Breeding.
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