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Methodological overview

The learning process is based on providing to the student the concepts and the basic tools for further learning of the most
relevant technological applications in animal science. Combining the fundamental approach of the theoretical classes with
a set of practical activities will allow a better understanding of the technologies and at the same time show its applicability.



Learning tasks

The program offered to students includes, among others. the following activities: theory classes, visits to farms, case
studies and Lab practices

Syllabus

Theory programme

Block | Beef cattle (9h)
Topic 1 - Description of the bovine sector (1h)
1. Historical background

2. Importance of production: Censuses, production, commerce and consumption on a global, European Union and
Spanish level

3. Current structure of cattle farms in Spain

4. The environment and the exploitation system
5. Institutional assistance for cattle production
6. Applicable legislation

Topic 2 - Beef cattle farming -1 (2h)

1. Introduction

2. Production systems: introduction, general characteristics of the extensive systems, the mountain system, the pasture
system, the humid Spain system

3. Replenishment

4. Reproduction management

5. Genetic base and improvement
Topic 3 - Beef cattle farming -2 (2h)

1. Feeding: Nutritional needs and ingestion capacity during the producing cycle, formulating rations, the importance of
corporal conditions

2. Hygienic-sanitary handling in beef cattle farming

3. Beef cattle animal welfare



4. Shelter and installations for extensive cattle

5. Farm planning and technical-economical management

Topic 4 - Rearing and fattening calves in an intensive regime (2h)
1. Introduction and genetic bases

2. Commercial categories in beef cattle

3. Handling and feeding suckling calves

4. Growth and finishing: Nutritional needs and ingestion capacities, food handling
5. Animal welfare in fattening calves

6. Installations for fattening cattle

7. Technical-economical management

Topic 5 - Quality of the bovine carcass (2h)

1. Introduction and basic concepts

2. Definition of carcass

3. Quality of the carcass

4. Classification of the carcasses

5. Factors affecting the quality of the carcass and the carcass yield
6. Spanish and European legislation and brands of quality
Block Il - Dairy cattle (12h)

Topic 6 - Dairy cattle farming (2h)

1. Introduction and recap on the animal basis

2. Description of the productive cycle

3. Diary cattle livestock breeding and raising

4. Hygienic-sanitary handling in the dairy cattle farm



5. Animal welfare in dairy cattle
Topic 7 - Reproductive handling and genetic improvement in dairy cattle (2h)
1. Introduction

2. Handling the reproduction: Importance and objectives, reproductive rates, strategies of reproductive intensification,
management during delivery and postpartum, voluntary waiting period, implementation of reproductive control, factors
influencing reproductive failure.

3. Genetic improvements in dairy cattle

Topic 8 - Dairy cattle feeding (2h)

1. Introduction

2. Importance and objectives

3. Evaluation of the nutritional needs and ingestion capacity during the reproductive cycle
4. Formulating rations for each phase of the reproductive cycle
5. Feeding systems

6. Evaluating the corporal condition and weight

Topic 9 - Lactation and milking (2h)

1. Introduction

2. Study of lactation curves

3. Parameters of milk quality

4. Factors affecting the quality and quantity of cow's milk

5. Milk testing

6. Mastitis and its prevention

7. Milking: Phases and velocity of milking; yield and work organisation (milking routine and milking hygiene); milking
frequency; mechanical milking (sanitation of the milking installations; possibilities for checking the milk)

8. Drying

Topic 10 - Dairy cattle livestock installations (2h)



1. Introduction: General criteria of livestock installations, factors affecting the dairy cattle installations
2. Example of the general layout of a medium sized dairy farm

3. Classical free stabling vs. free stabling with cubicles

4. Machines and equipment associated with feeding in free stabling

5. Heat protection systems

6. Stabling suckling calves

7. Stabling growing calves

8. Welfare regulations for calves

9. Installations for waste water and livestock excrement

Topic 11 - Technical-economic management of the dairy cattle business (2h)
1. Introduction to technical-economic management

2. Gathering, recording and preparing data

3. Monitoring the results according to technical and economical indices

4. Profitability study

5. IT and management

6. Specific case study: Analysis, interpretation, diagnosis and decision making

Block Il - Sheep and goat production (19h)

Topic 12 - Description of the sheep and goat sector (2h)

1. Historical background

2. Importance of the production: Censuses, productions, commerce and consumption on a global level, in the European
Union and in Spain

3. Current structure of the sheep and goat farms in Spain
4. The environment and the farming system

5. Institutional assistance for sheep and goat production



6. Applicable legislation
Topic 13 - Meat sheep farming -1 (2h)
1. Introduction

2. Reproduction: The importance of reproduction in sheep production: Limitations and possibilities, reproductive control,
intensive reproduction, organising and handling reproduction

3. Genetic improvements in meat sheep

Topic 14 - Meat sheep farming-2 (2h)

1. Handling sheep livestock: General, general farm handling, shearing, handling lambs
2. Hygienic-sanitary handling

3. The environment and animal welfare

4. Sheep carcass quality

5. Skin and wool production

Topic 15 - Milk sheep farming (3h)

1. Introduction and recap of the animal base

2. Reproductive handling and genetic improvement

3. Lactation curves

4. Factors affecting the quality and quantity of the milk

5. Milking: Manual milking and mechanical milking, milking phases and the milking velocity, handling the milking
6. Drying

Topic 16 - Sheep feeding (2h)

1. Introduction

2. Nutritional needs and ingestion capacity during the production cycle

3. Formulating rations

4. Importance of corporal condition. The use of sub-products



5. Handling the flock in the pasture

Topic 17 - Goat farming (2h)

1. Introduction

2. Differentiating characteristics from the sheep species

3. Reproduction and genetic improvement

4. Meat production

5. Goat's milk production

6. General running of goat farms

7. Hygienic-sanitary handling

Topic 18 - Goat feeding (2h)

1. Introduction

2. Nutritional needs and ingestion capacity during the production cycle

3. Formulating rations

4. Importance of corporal condition

5. Handling the flock in the pasture

Topic 19 - Technical-economic small ruminant farming (2h)

1. Introduction

2. Gathering, recording and preparing data

3. Monitoring the results according to technical and economical indices

4. Profitability study

5. IT and management

6. Specific case study: Analysis, interpretation, diagnosis and decision making

Topic 20 - Installations for small ruminants (2h)



1. Installations for sheep livestock
2. Extensive and intensive systems
3. Feedlots
4. Milking rooms and dairies
5. Diverse material and tools
6. Installations for goat livestock
7. Environmental issues of sheep and goat farming
8. Hygiene of the installations
9. Welfare of small ruminants
Practical Programme
Practical 1: Visit to a beef cattle farm
Practical 2: Meat quality in ruminants
. ]ICImportance of meat quality. pH. Colour. Water retention capacity. Firmness. Colour and fat consistency. Smell and
avour.

Practical 3: Visit to a dairy cattle farm

Practical 4: Formulating cattle rations
» Formulating rations for beef cattle, veal calves and dairy cattle

Practical 5: Visit to a sheep meat farm

Practical 6: Formulation of feedstuffs for small ruminants
« Formulating rations for sheep and goats in different physiological phases and for lambs and kids
Practical 7: Technical-economical management of ruminants

« Handling and interpreting technical-economical management programmes for ruminants

Course planning and calendar

Week Theoretical class Practical class Independent work Total

(2h) (2h)

1 Unit 1 @ h) 6




Unit 2

Unit 3 13
2 Préactica 1 (4 h)

Unit 4

Unit 5 8
3 (4 h)

Unit 6

Unit 7 8
4 (4 h)

Unit 8

Unit 9 13
5 Préctica 2 (4 h)

Unit 10
6 Unit 11 (2 h) 4
7 Unit 12 (2 h) 4
8 Unit 13 (2 h) 4
9 Unit 14 Préactica 3 (2 h) 9
10 Unit 15 Préactica 4 (2 h) 9
11 Unit 16 (4 h) 6
12 Unit 17 (4 h) 6
13 (8 h) 8
14 (8 h) 8
15 (8 h) 8
16 Unit 18 (4 h) 6
17 Unit 19 (4 h) 6
18 Unit 20 (4 h) 6




19 (8 h) 8
20 Evaluation (6 h) 10
Hours 44 20 86 150

Bibliography and recommended resources

BB

BB

BB

BB

BB

BB
BB
BC
BC
BC
BC

BC

BC

BC

Blas Beorlegui, Carlos de. Normas FEDNA para la formula
piensos compuestos / elaboradas por C. de Blas, G.G. Ma
P.G. Rebollar . [Madrid] : Fundacién Espafiola para el Des
de la Nutricion Animal, 1999

Ovino de carne : aspectos claves / coordinador y director,
Buxadé Carb6 ; con la participacion de 36 profesionales y
colaboracién de... Antonio Purroy Unanua . Ed. corregida |
[etc.] : Mundi-Prensa, cop. 1998

Ovino de leche : aspectos claves / con la participacion de :
profesionales ; coordinador y director, Carlos Buxadé Carb
Madrid [ etc.] : Mundi-Prensa, 1997

Ovinotecnia : produccién y economia en la especia ovina :
homenaje al profesor Isidro Sierra Alfranca / edicion y
coordinacién Carlos Safiudo Astiz y Ricardo Cepero Briz .
Zaragoza : Prensas Universitarias de Zaragoza, 2009
Safiudo Astiz, Carlos. Produccion de ganado vacuno de ce
tipos comerciales en Espafia / Carlos Safudo, Vicente Jim
Manuel Cervifio. Alcobendas, Madrid : Schering-Plough, cc
2008

Vacuno de carne : aspectos claves / coordinador y director
Buxadé Carb6 ; con la participacion de 41 profesionales . |
Mundi-Prensa, 1997

Vacuno de leche : aspectos claves / coordinador y director
Buxadé Carbo ; con la participacion de 35 profesionales . |
Mundi-Prensa, 1997

Abecia Martinez, Alfonso. Manejo reproductivo en ganado
Alfonso Abecia Martinez, Fernando Forcada Miranda . Zar
Servet, [2010]

Alimentacion de bovinos, ovinos y caprinos / obra colective
dirigida por J.[i.e.R.] Jarrige ; version espafiola de Javier
Gonzalez Cano . Madrid : Mundi-Prensa, 1990
Alojamientos e instalaciones. | / Coordinador y director, Ca
Buxadé Carbo ; con la participacion de 12 autores . Madric
Mundi-Prensa, 1997

Alojamientos e instalaciones. Il / Coordinador y director, C:
Buxadé Carb6 ; con la participacion de 12 autores . Madric
Mundi-Prensa, 1998

Avances de la ciencia de la produccion lechera / coordinac
C.J.C. Phillips ; traducido por Jaime Esain Escobar . Zarag
Acribia, 1998

Bienestar animal y ganado porcino : mitos y realidades /
coordinadores, Carlos Buxadé Carb6, Dionisio Lopez Mon
con la participacién de 11 profesionales . [Madrid : Mundi-F
2005]

Blas Beorlegui, Carlos de. Produccion extensiva de vacunc
Carlos de Blas Beorlegui ; con la colaboracién de Jesus Al
Alvaro...[et al.] . Madrid : Mundi-Prensa, 1983



BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

Committee on Animal Nutrition (2000). Nutrient requiremer
beef cattle. Washington: National Academy Press

Corcy, Jean-Christophe. La cabra / Jean-Christophe Corcy
version espafiola de J. Gallego Garcia . Barcelona : Aedos
Madrid : Mundi-Prensa, 1993

Daza Andrada, Argimiro. Ganado caprino : produccion,
alimentacion y sanidad / Argimiro Daza Andrada, Carlos
Fernandez Martinez, Antonio Sanchez Lépez . Madrid : Ed
Agricola Espafiola, D.L. 2004

Daza Andrada, Argimiro. Mejora de la productividad y
planificacion de explotaciones ovinas/ Argimiro Daza Andr:
Madrid : Editorial Agricola Espafiola, 2002

Daza Andrada, Argimiro. Reproduccién y sistemas de expl
del ganado ovino / Argimiro Daza Andrada . Madrid [etc.] :
Mundi-Prensa, 1997

Dudouet, Christian. La production des bovins allaitants / Cl
Dudouet . [Paris] : Editions France Agricole, 1999

Elli, Massimiliano. Manual de reproduccion en ganado vac
Manual Fatro/ Massimiliano Elli . Zaragoza : Servet, Disefi
Comunicacién S.L., D.L. 2006

Gestion técnica de granjas de vacuno lechero : aspectos d
manejo / director y coordinador : Pedro José Alvarez Noga
: Universidad de Le6n, D.L. 2008

Gordon, lan. Reproduccion controlada del ganado vacuno
budfalos / lan Gordon ; traducido por Mariano lllera Martin .
Zaragoza : Acribia, D. L.1999

Manual sobre cabras / [José Salvador del Amo Garcia... (e
Madrid : Ministerio de Agricultura, Pesca y Alimentacion, S
de Extension Agraria : Mundi-Prensa, 1989

Mayén Mena, Javier. Explotacion caprina / Javier Mayén N
12 ed. México : Trillas, 1989

National Research Council (2007). Nutrient requirements o
ruminants: sheep, goats, cervids and new world camelids.
Washington: National Academy Press

Necesidades nutricionales para rumiantes de cebo : norme
FEDNA / elaboradas por, A. Ferret ... [et al.] . Madrid : Fun
Espafiola para el Desarrollo de la Nutricion Animal, 2008
Necesidades nutricionales para rumiantes de leche : norm:
FEDNA / elaboradas por, S. Calsamiglia ... [et al.] . Madrid
Fundacién Espafiola para el Desarrollo de la Nutricion Anir
2009

Nutrient requirements of dairy cattle / Subcommittee on Da
Cattle Nutrition, Committee on Animal Nutrition, Board on
Agriculture and Natural Resources, National Research Cot
7th rev. ed. Washington : National Academy Press, 2001
Portolano, Nicola. Explotacion de ganado ovino y caprino /
Portolano ; version espafiola de J. Gallego Garcia . Nueva
cargo de Baldassare Portolano Madrid : Mundi-Prensa, 19
Produccién caprina / coordinador y director Carlos Buxadé
; con la participacion de 28 autores . Madrid [etc.] : Mundi-|
1996

Produccién ovina / coordinador y director, Carlos Buxadé (
con la participacion de 25 autores . Madrid [etc.] : Mundi-P
1996

Produccién vacuna de leche y carne / coordinador y direct
Carlos Buxadé Carbo ; con la participacion de 23 autores .
[etc.] : Mundi-Prensa, 1996

Reprology : Controlar la reproduccion es controlar el
futuro[Archivo de ordenador] / M. Ennuyer... [et al.] . Libou
CEVA Sanité Animale, 2001

Safiudo Astiz, Carlos. Calidad de la canal en la especie ov
Carlos Safudo, Isidro Sierra. Madrid : Ministerio de Medio
Ambiente y Medio Rural y Marino, Centro de Publicacione:



BC

BC

BC

BC

BC

LISTADO DE URLs:

The updated recommended bibliography can be consulted in:

http://psfunizar7.unizar.es/brl3/egAsignaturas.php?id=8103

2009

Safiudo Astiz, Carlos. Variacion morfoldgica en bovino lect
C. Safiudo, C. Sanchez Garcia, J. M. Marcén. Madrid : Mir
de Medio Ambiente y Medio Rural y Marino, Centro de
Publicaciones, D.L. 2009

Thickett, Bill. Cria de terneros / Bill Thickett, Dan Mitchell, |
Hallows . Zaragoza : Acribia, D.L. 1988

Torrent Mollevi, Mateo. La vaca de leche y el ternero de ce
Mateo Torrent Mollevi . [12 ed.] Barcelona : Aedos, 1991
Valoracion morfolégica de los animales domésticos / realiz
SEZ ; coordinador Carlos Safiudo Astiz . Madrid : Ministeri
Medio Ambiente y Medio Rural y Marino, Centro de
Publicaciones, D.L. 2009

Wilkinson, J.M.. Produccion comercial de cabras / J.M. Wil
y Barbara A. Stark ; traducido del original inglés por Pedro
Maluenda . [1a. ed.] Zaragoza : Acribia, imp. 1989

Acero, P. (2004). Planificacién y manejo de la explotacién
ovino de leche. Valladolid: Consejeria de Agricultura y Gar
[http:/lwww.jcyl.es/webl/jcyl/binarios/18/740/o0v%20leche.pc
Acero, P. (2009). Planificacién y manejo de la explotacion
vacuno de carne. Valladolid: Consejeria de Agricultura y
Ganaderia
[http://mvww.jcyl.es/webljcyl/AgriculturaGanaderia/es/Plantil
Acero, P. (2009). Planificacién y manejo de la explotacién
ovino de carne. Valladolid: Servicio de Formacion Agraria ¢
Iniciativas
[http://www.jcyl.es/webl/jcyl/AgriculturaGanaderia/es/Plantil
Asociacion Nacional de Especialistas en Medicina Bovina,
ANEMBE

[http://www.anembe.com/anembe/]

Fundacién Espafiola para el Desarrollo de la Nutricion Anir
FEDNA

[http://www.fundacionfedna.org/]

Gutiérrez, P. (2009). Manual practico de manejo de una
explotacion de vacuno lechero. Valladolid: Servicio de Fort
Agraria e Iniciativas, Junta de Castilla y Le6n
[http://www.jcyl.es/webl/jcyl/binarios/41/547/\V ACUNO%20L
Oviespafia

[http://www.oviespana.com/]

Revista Frisona Espafiola

[http://www.revistafrisona.com/]

Safudo, C., Sdnchez Garcia, C., Marcén, J.M. ( 2009). Va
morfolégica en bovino lechero. En C. Safiudo (Coord.),
Valoracion morfolégica de los animales domésticos (pp.
231-274). Madrid: Ministerio de Medio Ambiente y Medio F
Marino, Secretaria General Técnica, Centro de Publicacior
[http://mwww.magrama.gob.es/es/ganaderia/temas/zootecni
Sociedad Espariola de Ovinotecnia y Caprinotecnia, SEOC
[http://www.seoc.eu/site/]



