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1. General information

2. Learning goals

3. Assessment (1st and 2nd call)

3.1. Assessment tasks (description of tasks, marking system and assessment criteria)

The student must demonstrate that he/she has achieved the expected learning outcomes by
means of the following assessment activities

First, a written test at the end of the first theoretical block of Animal Breeding (according to the
syllabus). This test will consist of 10 multiple-choice questions and 3 open questions about topics
covered in these theoretical and practical classes. The grade of the test will be out of 4 points.
Students who pass this test ( 2 points), may choose to take an exam at the end of the course only on
the contents of the remaining topics of Plant Breeding.

Second, a written test at the end of the course, at the first and second sittings, on the contents of the
theoretical and practical classes. This test will consist of 20 multiple-choice questions and 6 open
questions. The grade for the test will be out of 8 points. Students who have passed the partial exam
described in the previous section may eliminate the questions corresponding to the first part of the
subject from their exam. In this case, the grade for the written exam will be obtained from the
arithmetic sum of both exams, if at least 2 points have been obtained in both.

Third, completion of two reports from the practical classes, one on animal breeding and the other on
plant breeding. Both written reports will be presented on the dates indicated in the course calendar
and will be valued up to 1 point each.

In order to pass the course, a minimum of 2.5 points must be obtained in each of the two parts (animal
and plant). In the case of not achieving this evaluation in any of the parts, the final mark that will be
reflected in the subject's minutes will be:

If the final average grade (CF) > 4, Fail, 4.

If the final average grade (CF) < 4, Fail, CF.

Evaluation criteria

Written tests and assignments: answers will be assessed on the correctness, concreteness and
orderly presentation of concepts, as well as the establishment of relationships between techniques



orderly presentation of concepts, as well as the establishment of relationships between techniques
applicable in different fields. The quality of the scientific information provided and the incorporation by
the student of sustainability criteria in the development of his or her proposal for improvement will be
especially valued.

The success rates in previous years are:

2018/19 2019/20 2020/21
66.67% 90.91% 80.00%

4. Methodology, learning tasks, syllabus and resources

4.1. Methodological overview

The methodology followed in this course is oriented towards achievement of the learning objectives. A wide range of
teaching and learning tasks are implemented, such as theory sessions, practice sessions and workshops.

4.2. Learning tasks

The course includes the following learning tasks: 
Theory sessions
Practice sessions
Workshops

4.3. Syllabus

The course will address the following topics:
Topic 1. Introduction to animal breeding

1.1. Objectives of animal breeding
1.2. Evolution of genetics and its application to animal science
1.3. Genomics and animal breeding

Topic 2. Inheritance of major traits in animal science
2.1. Examples of simple allelic series
2.2. Examples of multiple allelic series
2.3. Sex-linked inheritance
2.4. Examples of genetic anomalies

Topic 3. Fundamentals of population genetics
3.1. Genetic characterization of a population
3.2. Variation of allele frequencies under selection

Topic 4. Inheritance of polygenic traits
4.1. Variables to describe polygenic traits
4.2. Determinism in polygenic traits
4.3. Genetic variables of polygenic traits

Topic 5. Basic principles on selection within a breed
5.1. Concept of breed in animal production
5.2. Breeds in Spain
5.3. Objectives and criteria for selection
5.4. Selecting breeding

Topic 6. Estimates of additive value or indexation
6.1. Characterization of genetic indexes
6.2. Estimation of the elemental index
6.3. Estimation of the synthetic index

Topic 7. Application of genetic indexes



7.1. Cattle application
7.2. Pigs application
7.3. Birds application

Topic 8. Expected Progeny Differences
8.1. Relationship between genetic superiority and expected progeny differences
8.2. Parameters of expected progeny differences per year
8.3. Response to selection

Topic 9. Method of selection
9.1. Genomic selection
9.2. Selection by ancestors
9.3. Individual selection
9.4. Selection by colateral relatives
9.5. Progeny selection

Topic 10. Cross-breeding
10.1. Objective of cross-breeding
10.2. Types of cross-breeding

Topic 11. Plant breeding
11.1. Introduction
11.2. Registration of plant varieties
11.3. Genetic consequences of plant reproduction systems
11.4. Types of varieties

Topic 12. Breeding methods (I)
12.1. Objectives of plant breeding
12.2. Pure line breeding.
12.3. Backcrossing
12.4. Obtaining multiline varieties

Topic 13. Breeding methods (II)
13.1. Obtention of open-pollinated varieties
13.2. Obtention of synthetic varieties
13.3. Obtention of hybrid varieties
13.4. Obtention of clonal varieties

Topic 14. Plant molecular breeding. Random markers
16.1. Molecular markers
16.2. Variety identification
16.3. Crossing and purity tests
16.4. Genetic diversity analysis

Topic 15. Mapping markers and genes
17.1. Linkage and cartography of markers. Maps
17.2. Mapping populations
17.3. Mapping major genes
17.4. Mapping QTLs
17.5. Marker assisted selection

Topic 16. Genome sequencing- derived markers
16.1. Resequencing: SNP markers.
16.2. High throughput genotyping platforms.
16.3. Genoyping by sequencing.
16.4. Genome wide asssociation studies.
16.5. Genomic selection.
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Topic 17. Marked genes, cloned genes
17.1. Developing allele-specific markers
17.2. Cloning genes
17.4. In silico genomics
17.5. Transcriptomics, proteomics, metabolomics, phenomics

Topic 18. Applications of tissue culture techniques in plant breeding
18.1. Germplasm conservation
18.2. Sanitary clonal selection
18.3. Somaclonal variation; in vitro induced mutagenesis
18.4. In vitro selection
18.5. Embryo rescue
18.6. Obtention of haploid and double-haploid plants
18.7. Obtention of polyploid plants

Topic 19. Applications of plant genetic engineering (I)
19.1. Transgenic varieties
19.2. Genetic improvement of abiotic stress tolerance
19.3. Genetic improvement of biotic stress tolerance
19.4. Genetic improvement of plant-derived products quality
19.5. Plant as biofactories

Topic 20. Applications of plant genetic engineering (II)
20.1. Plastidial transformation
20.2. Obtaining mutants and genotypes with altered gene expression
20.3. Genome editing
20.4. Legal regulation of transgenic varieties

Practice sessions

Breeding program of ?Frisona Española?
Breeding program in ?Raza Parda de Montaña?
Breeding program in ?Rasa aragonesa?
Breeding program in ?Gallina del Sobrarbe?
Breeding program in pork
Evaluation of quantitative traits in cultivated plants. Heritability. Selection
Analysis of genetic diversity in grapevine using SSR markers
Analysis of SNP markers in barley: QTL mapping
Analysis of SNP markers in rice: GWAS
Genetic transformation of tomato.

4.4. Course planning and calendar

 

Activity /
Week

1 2 
(1)

3 
(2)

4 
(3)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 T

Presential
activity

                                        60

Theory  4  4 2   2 2  2  2 4 4  2  2   2 0  2  2           36
Problems     2 2 2   2  2     2  2  2   0  2             18
Lab
practices

                            2            2

Assesment                2                      2   4
N o
presential
activity

                                        90



activity
Individual
work

 2  4  4  4  4  4 4   2 4  4   4 4  8  4  4  8 8   8  6   90

TOTAL 6 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0 150
  (1) Friday 23th of September with monday planning                      
  (2) Friday 30th of September with tuesday planning                      
  (3) Friday 2nd of October with wednesday planning                      
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