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OBJECTIVES

The main objective is that at the end of the course the students know deeply the specific
problems and the characteristics of plant breeding of horticultural crops. They also have
to know the repercussion that the new techniques, such as molecular markers and
genomics, have on the development of breeding programmes and the development of
new varieties.

EVALUATION

A continuous evaluation system will be conducted, consisting of 4 written
examinations about the content of the theoretical classes given by the teacher. The mark
obtained will represent 50% of the final mark.

Each student will participate with other students in an oral presentation about a topic
selected by the teacher, who will facilitate the bibliography related to the topic. The
mark obtained will represent 30% of the final mark.

A total of four oral presentations will be done during the course. The students will have
to present an abstract of the presentations in which they do not participate as speakers.
The mark obtained in the abstracts will represent 20% of the final mark.

Attendance to practical classes is mandatory. Students that do not attend two or more
practical classes will have to pass an examination on the content of the practical classes.
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CONTENTS: THEORY (1/2)

The theory programme consists of the following topics:

Topic 1.- General characteristics of vegetable plant breeding
1.- Economic importance of vegetable crops
2.- Specific characteristics of vegetable crops

Topic 2. The tomato: taxonomy, domestication and spreading.
1.- Economic importance of the tomato

2.- Taxonomy. Wild relatives

3.- Crossability between the species of the genus Lycopersicon
4.- Exploitation of the wild relatives in tomato breeding

5.- Domestication of the tomato. Consequences.

6.- Difusion.

7.- Plant genetic resources of tomato and wild relatives

Topic 3. General characterisitcs of the current cultivars. Breeding objectives.
1.- General characteristics of tomato cultivars

1.1. Great diversity of types

1.2. Short life

1.3. Hybrid varieties

1.4. Accumulation of many genes of resistance to pathogens

1.5. Good appearance and quality

1.6. Adaptation to the chain production-consumption

2.- Needs and objectives for processing tomato breeding

3.- Needs and objetives for fresh consumption tomato breeding

Topic 4.- Breeding for specific traits
1.- Breeding for organoleptic and nutritive quality
2.- Breeding for resistance to diseases

2.1.- Diseases causing great economic losses in tomato. Their control by the development of resistant cultivars

2.2.- Resistance genes introgressed from wild relatives into tomato cultivars
2.3. Pathogen-derived resistance
2.4. Strategies for the development of transgenic plants resistant to fungus, bacteria and virus

Topic 5.- Applications of molecular markers to tomato breeding
1.- Definition and types of markers

2.- Application of molecular markers to vegetable breeding

2.1. Development of high density genetic maps

2.2. Marker-assisted selection

2.3. Positional cloning

2.4. Varietal identification

2.5. Study of genetic variability in populations

2.6. Application to tissue culture

Topic 6.- Applications of genomics to vegetable plant breeding
1.- Introduction

2.- Structural genomics. Gene sequencing strategies

3.- Applications of structural genomics

4.- Functional genomics

4.1. Identification of the ORFs: gene annotation.

4.2. Characterization of the function of the ORFs

5.- Applications of functional genomics

6.- Comparative genomics

7.- Applications of comparative genomics
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Topic 7.- Pepper: taxonomy, varietal types.

1.- Economic importance

2.- Cultivated and wild species. Crossablity between the species of the genus Capsicum
3.- Origin, geographic distribution and diffusion

4.- Genetic resources of pepper and wild relatives.

5.- Varietal types

Topic 8.- Breeding for agronomic characters

1.- Breeding requirements according to specific uses.

2.- Determination of allogamy percentages. Obtention of hybrid seed
3.- Breeding methods used

4.- Genetic control of the characteristics of interest

5.- Breeding for powder pepper

Topic 9.- Breeding for resistance to diseases

1.- Diseases causing great economic losses in pepper. Resistance sources used.

2.- Genes of resistance to diseases caused by bacteria. Their utilization in breeding.
3.- Genes of resistance to diseases caused by fungus. Their utilization in breeding.
4.- Genes of resistance to diseases caused by virus. Their utilization in breeding.

Topic 10.- Melon: taxonomy, varietal types

1.- Economic importance of melon

2.- Taxonomy and wild relatives

3.- Crossability between the species of the genus Cucumis

4.- Geographic distribution of the species of the genus Capsicum
5.- Origin and diffusion

6.- Genetic resources of melon and relatives

Topic 11.- Breeding of melon

1.- Varietal types cultivated in Spain

2.- Breeding methods according to the specific type of melon
3.- Specific difficulties in melon breeding

4.- Breeding for resistance to diseases

Topic 12.- Brassicas: taxonomy and varietal types

1.- Taxonomy of the genus Brassica

2.- The most important species of the genus Brassica. Evolutionary relations between cultivates species.
Uses

3.- Cultivated botanic varieties

4.- Origin of the cultivated species. Domestication.

Topic 13.- Objectives and breeding methods in Brassicas
1.- Selfincompatibility systems in Brassicas

2.- Androesterility and its use in breeding

3.- Objectives and breeding methods in vegetable Brassicas
4.- Objectives and breeding methods in oilseed Brassicas
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Practice 1.- Characterization of wild relatives of the genus Lycopersicon. Determination of
discriminantory characters (1 session: 0.15 credits)

Practice 2.- Determination of prezygotic and postzygotic incompatibility barriers. Staining of pollen tubes
in the stile. (1 session: 0.15 credits)

Practice 3.- Utilization of molecular markers in the study of the variability in populations (2 sessions:
0.30 credits)

Practice 4.- Internet resources for plant breeding (1 session: 0.15 credits)

Practice 5.- Applications of the molecular markers to vegetable plant breeding (1 session: 0.15 credits)
Practice 6.- Applications of Genomics to vegetable plant breeding (1 session: 0.15 credits)

Practice 7.- Bioinformatics (1 session: 0.15 credits)

Practice 8.- Genetic transformation in tomato (2 sessions: 0.30 credits)

Practice 9.- Breeding for resistance to diseases (1 session: 0.15 credits)

Practice 10.- Breeding of melon: practical cases (1 session: 0.15 credits)

Practice 11.- Visit to a Seed Company or Research Centre (0,45 credits)
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