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E-mail:
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COSTO TOTAL DE LA PROPUESTA I $1.366.219 I

1$ 1FINANCIAMIENTO SOLICITADO 970.145 I 71 %1

1$ 396.074 IFINANCIAMIENTO CONTRAPARTE I 29 %1
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2. JUSTIFICACiÓN DE PARTICIPACiÓN EN LA PROPUESTA

La selección y el mejoramiento animal relacionan de forma muy estrecha los principios de la
genética poblacional, cuantitativa y molecular, con el análisis económico de los caracteres
productivos. Es esencial un análisis económico de los factores que intervienen en el proceso
productivo para poder definir apropiadamente las metas de cualquier programa de mejoramiento.
El análisis económico permite también combinar los diferentes caracteres métricos que influyen
sobre el beneficio económico de un sistema productivo, de acuerdo con la importancia relativa de
cada uno de éstos en la producción.
El diseño de programas de mejoramiento involucra la integración de cuatro componentes
principales en un programa, la meta de mejoramiento, los métodos para la evaluación de los
potenciales reproductores, incluyendo la generación y recolección de datos, los métodos de
selección y las estrategias de cruzamientos (una estrategia que maximice los objetivos del
programa). Desde una perspectiva técnica, el objetivo del programa está frecuentemente
formulado en términos de tasa de ganancia genética, y con frecuencia también, con algunas
consideraciones sobre la consanguinidad. Sin embargo, en el actualmente competitivo mercado
de reproductores es crucial que los programas de mejoramiento sean evaluados en relación con
los objetivos y los factores que manejan o conducen el proceso de toma de decisiones. Esto
significa no sólo la evaluación de las tasas de ganancia genética y la consanguinidad, sino que
también la evaluación de los aspectos económicos, el uso de los recursos y la comerciabilidad y
competitividad del producto logrado (Dekkers, 1998).
En la práctica, la información económica, recogida por ejemplo en estudios de mercado
realizados sistemáticamente ha demostrado ser de importancia para la definición de un genotipo
agregado en cerdos (P. von Rohr, A. Hofer, and N. Künzi, 1999)
Recientemente, un número de estudios han reportado resultados en experimentos con locus
cuantitativos (QTL). Existe una importante fuente de variación genética que surge de genes con
efecto mayor y que pueden ser incorporados en el diseño de programas de mejoramiento (ej:
caseína en leche, gen calipígeo en corderos, etc). Esto en adición a la importancia que tiene la
selección asistida por marcadores, en la cual los marcadores asociados a QTLs son utilizados
para identificar las líneas de animales portadores de estos loci. Se han detectado QTLs en
bovinos de carne, asociados al peso de nacimiento, crecimiento predestete, grasa y músculo en
el ojo del lomo, en ganado lechero con producción de leche y componentes, en cerdos
asociados con la fertilidad yel peso, grasa dorsal y otros (G. P. Davis and S. K. DeNise, 1998).
La importancia de la simulación bioeconómica en el diseño de programas de mejoramiento ha
sido destacada por Bourdon (1998) al proponer el reexamen de los paradigmas clásicos de esta
área de la genética y propone que, en la medida que la evaluación genética y la selección
multifactorial se conjugan , los investigadores en la evaluación genética deberían concentrarse
en satisfacer las necesidades de la tecnología de la selección; que se necesita una combinación
de herramientas empíricas tradicionales (análisis estadístico) y herramientas mecanísticas
(simulación bioeconómica para poder considerar las interacciones y las correlaciones.
El diseño eficiente de programas de mejoramiento requiere, especialmente en nuestro pais, de
herramientas técnicas complejas, que involucran metodologías de análisis genético y estadístico,
molecular y económico, integrados en modelos que deben chequearse previamente en
diferentes escenarios productivos teóricos, de corto, mediano y largo plazo, para obtener un
progreso real y orientado a metas económicamente factibles.
En el caso personal del postulante, la formación genética previa y la participación en la
propuesta, permitirán lograr un mayor grado de control sobre el diseño de programas de
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mejoramiento en especies doméstica, el análisis más acabado de diferentes alternativas o
modelos, y la incorporación de metas genéticas reales en proyectos de mejoramiento.
El nivel académico del Centre for Genetic Improvement of Livestock de la Universidad de Guelph
tiene relevancia mundial, en general como centro de formación e investigación genética y, en
particular, en el área de la economía del mejoramiento animal. La formación en esta área es,
definitivamente, imposible de conseguir en nuestro país.

Referencias:

P. von Rohr, A. Hofer, and N. Künzi, 1999. Economic Values for Meat Quality Traits in Pigs.
ournal of Animal Science, Vol 77. No 102633-2640

J. Dekkers. 1998. Design of Breeding Programs: Chairman Summary. Proceedings of the 6th

World Congresss on Genetics Applied to Livestock Production. Vol 25, 405-406

J. A. M. Van Arendonk, R. S. Spelman, E. H. van der Waaij, P Bijma, and H. Bovenhuis.
1998. Livestock Breeding Scheemes: Challenges and Oportunities. Vol 27 407-418.

R.M. Bourdon, 1998. Shortcomings of Current Evaluation Systems. Journal of Animal Science.
Vol 76, No 9. 2308-2323.

G. P. Davis and S. K. DeNise 1998. The impact of Genetic markers on Selection. Journal of
Animal Science, Vol 76, No 9 2331-2339.
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3. OBJETIVOS DE LA PROPUESTA
3.1. GENERAL:

Mejorar la capacidad de apoyo a los programas locales de mejoramiento genético en
rumiantes pequeños mediante capacitación en el área de diseño y evaluación genético
económica de dichos programas.

3.2 ESPECíFICOS;
Mejorar el grado de manejo de herramientas de análisis económico y genético para el diseño
de Indices de Selección en sistemas productivos nacionales.
Mejorar la capacidad de diseño de programas de mejoramiento en sistemas productivos
locales, mediante la aplicación y el análisis de los factores y criterios de selección
económicos.

4. A QUIÉN ESTÁ DIRIGIDA LA PROPUESTA
La propuesta de capacitación está dirigida a un académico, profesor asistente del Departamento
de Ciencias Pecuarias, de la Facultad de Medicina Veterinaria, de la Universidad de Concepción.
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5. ANTECEDENTES DE LA INSTITUCION QUE DICTA LA ACTIVIDAD
DE FORMACiÓN (Adjuntar antecedentes adicionales en el Anexo N° 2 )
El Centro de Mejoramiento Genético del Ganado (CGIL, por sus iniciales en inglés), de la
Universidad de Guelph es un centro de alto prestigio internacional en el campo de la genética
animal, tanto por su actividad en la formación de investigadores como por su directa relación con
la investigación aplicada a la producción animal.
Este centro es un grupo de investigación afiliado con el Departament of Animal and Poultry
Science, que a su vez es parte del Ontario Agricultural College en la Universidad de Guelph.
Realiza investigación en numerosas especies animales incluyendo acuacultura, ganado de
carne, ganado lechero, avicultura y cerdos.

Vínculos en Internet:

CGIL: http://cgil.uoguelph.ca/
Department of Animal and Poultry Science: http://www.aps.uoguelph.ca/
Ontario Agriculture College: http://www.oac.uoguelph.ca
University of Guelph: http://www.uoguelph.ca/

Se adjunta en Anexos documento "Update 2000 Centre for Genetic Improvement of Livestock",
además, se adjunta copia en diskette, en formato PDF.
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6. PROGRAMA DE ACTIVIDADES DE LA PROPUESTA
Título del curso: Economic Aspects of Applied Animal Breeding

(Aspectos económicos del mejoramiento genético aplicado)

Instructor: Jack C. M. Dekkers, lowa State University

Programa del curso:

Stochastic Methods to Simulate Breeding Programs
(Métodos estocásticos para la simulación de programas de mejoramiento).
Basic Principies for Deterministic Prediction of Response to Selection.
(Princípios básicos para la predicción determinística de la respuesta a la selección)

Selection Index Methods.
(Métodologías de índice de selección)

Deterministic Models for Animal Breeding Programs.
(Modelos Determinísticos para programas de mejoramiento)

Breeding Goals and Economic Selection Criteria.
(Metas de mejoramiento y criterios económicos de selección)

Economic Appraisal of Animal Breeding Programs.
(Apreciación económica de programas de mejoramiento genético)

Marker Assisted Selection.
(Selección asistida por marcadores)

El curso está destinado a un nivel de Magister, Doctorado o superior. Los participantes deben
tener un sólido conocimiento de genética cuantitativa y evaluación genética.

Sesiones matinales de clases y actividades en laboratorio computacional por la tarde.
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6.1 CARTA O CERTIFICADO DE ACEPTACION DEL POSTULANTE O
GRUPO A LA ACTIVIC - - - - - - - - - - _. ""'"IN (Anexar)•• • • •
Se adjunta fax del Director del Centro que inscribe tentativamente en el curso.
De acuerdo con sus bases, el cupo es de 40 alumnos y se llena por orden de inscripción. Para la
inscripción definitiva se necesita la cancelación del curso.
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La participación en este curso permitirá al postulante aplicar principios económicos a las metas
de selección de programas de mejoramiento nacionales. Entre las proyecciones directas se
encuentra la ampliación de las oportunidades de continuación del proyecto de innovación V99-0­
P-013 "Introducción de la raza caprina Boer sobre cabras criollas en la provincia de Ñuble", que
se encuentra actualmente en ejecución bajo la coordinación general del postulante. En este
sentido, se aumentarán las posibilidades de diseño de programas que permitan una orientación
del mejoramiento de la producción de carne caprina de acuerdo con los factores genéticos y
económicos que participan en este sistema productivo, que actualmente tiene una baja
definición.
Actualmente se encuentran en proceso de formulación y presentación a Indap de iniciativas para
proyectos Bogan, para la difusión de la raza Boer con beneficiarios directos en pequeños
propietarios de las comunas de San Fabián, Coihueco, Pinto y El Carmen, en la provincia de
Ñuble, y en la comuna de Santa Bárbara en la provincia de Bio Bio.
Las posibilidades de diseño de programas de mejoramiento se amplían debido a la participación
del postulante en proyecto de investigación orientados al desarrollo de embriones de genotipos
especializados, actualmente en ejecución en el Departamento de Ciencias Pecuarias de la
Facultad de Medicina Veterinaria de la Universidad de Concepción. Estos programas involucran
especies como ovinos, caprinos y bovinos, asociados a productores comerciales de la VIII región
La capacitación adquirida permitirá, además, la dictación de cursos cortos dirigidos a médicos
veterinarios e ingenieros agrónomos, en los tópicos específicos de Diseño de programas de
mejoramiento genético y Factores económicos en el establecimiento de programas de selección.
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1. Importancia de los programas de mejoramiento genético en la producción animal
Dirigido a: agricultores y técnicos.
Cantidad: 40
Lugar: Municipalidad San Fabián, Facultad de Medicina Veterinaria, Municipalidad de Pinto.
Fecha: 15 al 30 de agosto de 2001.
Tipo de información: oral, escrita (tríptico) y audiovisual (transparencias).

Cursos:

1. Diseño de programas de Mejoramiento Genético
Dirigido a: Estudiantes de Medicina Veterinaria, Médicos Veterinarios e Ingenieros Agrónomos.
Cantidad: 25
Lugar: Facultad de Medicina Veterinaria
Fecha: 15 de Septiembre de 2001
Tipo de información: oral, escrita (apuntes) y audiovisual (Presentación Power Point).

2. Factores económicos en el establecimiento de programas de mejoramiento.
Dirigido a: Estudiantes de Medicina Veterinaria, Médicos Veterinarios e Ingenieros Agrónomos.
Cantidad: 25
Lugar: Facultad de Medicina Veterinaria.
Fecha: 15 de Octubre de 2001

ipo de información: oral, escrita (apuntes) y audiovisual (Presentación Power Point).
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REGiÓN LUGAR DE
TRABAJO

ACTIVIDAD
PRINCIPAL

11

FIRMJ

1. Mario Briones Luengo

2.

3.

4.

5.

6.

7.999.244-5 42-208840 Casilla 537, Chillán VIII Universidad
Conce ción

de Profesor Asistente
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FECHA ACTIVIDAD
(Día-mes-año)

7-7-2001 Viaje Santiago-Toranto-Guelph Traslado

OBJETIVO LUGAR

9-7-2001 al 13-7- Curso de verano Universidad de Asistencia al curso de Verano de CGIL: "Economic Universidad de Guelph. Ontario.
2001 Guelph aspects of applied animal breeding" Canadá.

14-7-2001 Viaje Guelph-Taranta Santiago Traslado
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11.- COSTOS TOTALES V ESTRUCTURA DE FINANCIAMIENTO DE LA PROPUESTA (EN PESOS)

íTEM COSTO APORTE APORTE Número de
TOTAL PROPIO SOLICITADO cotización adjunta

se ún Anexo 5
Pasajes aéreos internacionales 746.610 746.610 1

Pasajes aéreos nacionales

Tasas de embarque 29.520 29.520 1

Seguro de viaje 37.515 37.515

Pasajes terrestres internacionales O

Pasajes terrestres nacionales O

Alojamiento 129,074 129,074 2

Viático Alimentación y Movilización 136,500 136,500 3

Matrícula o costo de la actividad de 195,000 195,000

formación
Materiales de trabajos y libros O

Material de difusión 65.000 65.000

Gastos emisión de arantía 7.000 7.000

1m revistos 20,000 20,000

TOTAL 1.366.219 396.074 970.145
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11.1. PROCEDENCIA DEL APORTE DE CONTRAPARTE (EN PESOS)

íTEM

Pasajes aéreos internacionales

Pasajes aéreos nacionales

Tasas de embarque

Segu ro de viaje

Pasajes terrestres internacionales

Pasajes terrestres nacionales

Alojamiento

Viático Alimentación y Movilización

Matrícula o costo de la actividad de
formación
Materiales de trabajos

Material de difusión

Gastos emisión de arantía
1m revistos
TOTAL

APORTE ENTIDAD APORTE DIRECTO APORTE OTRA
RESPONSABLE DE LOS PROCEDENCIA

PARTICIPANTES (ESPECIFICAR)

129,074

195,000

65.000

7,000

396.074

APORTE TOTAL
DE

CONTRAPARTE

129,074

195,000

65.000

7,000

396.074
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Pasaje aéreo Santiago Toronto Santiago: US$ 1.214/1.214x605=$734.470

Traslado Toronto Guelph Toronto: CAN$95 /95x390=$37.050

Matrícula Curso de Verano: CAN$ 500/ 500x390= $195.000

Alojamiento: CAN$ 55.16 por día (incluye impuestos) /55.16x390x6= $129.074

Alimentación: CAN$ 15 x día /50x390x7= $40.950

Movilización: CAN$ 5 x día /5x390x7= $13.650

Tasa de cambio del dólar canadiense, con fecha 15 de mayo de 2001: $390
Tasa de cambio del dólar estadounidense, con fecha 15 de mayo de 2001: $610

El ítem Viático Alimentación y movilización en la tabla de costos incluye el traslado ida y vuelta
desde el aeropuerto de Toronto a la Universidad de Guelph, un gasto estimado de movilización
diario y la estimación del gasto en alimentación.
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ANEXO 1:
ANTECEDENTES DEL POSTULANTE O COORDINADOR DE LA

PROPUESTA
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Nombre completo

RUT

Fecha de Nacimiento

Nacionalidad

Dirección particular

Fono particular

Fax particular

Mario Alfodín Briones Luengo

7.999.244-5

9 de junio de 1959

Chileno

Santa Cecilia 1666, Chillán

42-270366

Dirección comercial Vicente Méndez 595, Chillán

Fono y Fax comercial 42-208840
42-270212

Nombre y teléfono de la Marcia Tejerina P
persona a quien avisar en 42-270366
caso de emergencia

IESTUDIOS
Educación básica

Educación media

Educación técnica

Educación profesional

Estudios de post grado

Liceo de Hombres Narciso Tondreau, Chillán

Facultad de Medicina Veterinaria, Universidad de
Conce ción
Faculty of Science and Engineering, University of
Edinbur h, Scotland
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Completar ambas secciones o sólo una de ellas, según corresponda

EXPERIENCIA PROFESIONAL YIO COMERCIAL

Nombre y RUT de la Universidad de Concepción
Institución o Empresa a la 81.494.400-K
que pertenece

Cargo Profesor Asistente

Antigüedad 13 años

Resumen de las labores y Jornada Completa, Dedicación normal (44 horas),
responsabilidades a su Docencia de pre y post grado, Investigación y
cargo Extensión

Otros antecedentes de
interés

IEXPERIENCIA COMO AGRICULTOR

I
Tipo de Agricultor (pequeño,
mediano o Qrande)
Nombre de la propiedad en
en la cual trabaja
Cargo (dueño,
administrador, etc.)

Superficie Total y Superficie
Regada

Ubicación (detallada)

Rubros a los que se dedica
(incluir desde cuando se
trabaja en cada rubro) y
niveles de producción en el
rubro de interés

Resumen de sus
actividades
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Organizaciones
(campesinas, gremiales o
empresariales) a las que
pertenece y cargo, si lo
ocupa
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Descripción
principal
ingreso

de
fuente

la Profesor Asistente, Universidad de Concepción.
de

Objetivos personales de Aumentar el nivel de formación teórica y práctica en
la actividad de formación el diseño de programas de mejoramiento y en su

apreciación económica.

Otros antecedentes Coordinador general del proyecto FIA "Introducción
de la raza caprina Boer sobre cabras criollas en la
provincia de Ñuble" V99-0-P-013



EXPERIENCIA DOCENTE EN EDUCACIÓN SUPERIOR

En la Facultad de Medicina Veterinaria de la Universidad de Concepción:

Pregrado
Profesor de la asignatura de Genética Ganadera, 1988 a la fecha.
Profesor de la asignatura de Bovinos de Carne, 1994 a la fecha.
Profesor de la asignatura de Estadística y Diseño Experimental, 1997 a la fecha.
Profesor de la asignatura de Anális Estadístico, 1999, 2000

Postgrado
Profesor de la asignatura de Estadística y Diseño Experimental, Pro­

grama de Magister en Ciencias Veterinarias, 1997 a la fecha.
PUBLICACIONES RECIENTES

1994. Efecto de nuevas tecnologías reproductivas en el margen económico bruto para diferentes
razas de toros de carne en el rebaño lechero y de crianza.
Ciencia e Investigación Agraria Vol 20 No 2: XII Reunión de la Asociación Latinoamericana de
Producción Animal. p9.
Autores: M. Briones y G. Símm.

1995. Dose-dependent effect of heparin on fertilizing ability of goat spermatozoa.
Theriogenology 44: 451-460,
Autores: J. F. Cox, F. Saravia, M. Briones and A. Santa María.

1994 Efecto de la cafeína sobre la capacidad fecundante de espermatozoides caprinos y ovinos in
vi/ro.
Arch. Med. Veto XXVI, No 2,
Autores: 1. F. Cox, F. Saravia, A. Santa María y M. Briones

1995. Asociación entre la condición corporal preparto/destete y el peso de los terneros en vacas
Hereford de segunda parición.
IX Congreso Nacional de Medicina Veterinaria, Chillán, Chile. Agrociencia, Número Extraordinario,
Resúmenes de Trabajos en el IX Congreso Nacional de Medicina Veterinaria. Chillán, septiembre 1995, p.
103.
Autores: M. Briones, R. Prado y J. Pizarro.

1996. Relación entre algunos parámetros de desarrollo corporal y área pélvica y la dificultad de
parición en vaquilla híbridas Hereford X Angus.
XIV Reunión anual de la Sociedad Chilena de Producción Animal.
Briones, M. , Cabezas, I y Torres, 1.

1998. Relación entre parámetros de desarrollo, área pélvica y raza de la vaquilla, tamaño del ternero
y dificultad de parto. X Congreso Nacional de Medicina Veterinaria, 1 al 4 de Abril de 1998. Archivos
de Medicina Veterinaria, Número especial, resúmenes de trabajos del X Congreso Nacional de Medicina
Veterinaria, p189. 1998. M. Briones y Castillo, R.



1998. Relación entre la fecha del parto, peso al nacimiento y peso ajustado de destete (205 días) en
terneros en el secano interior de la provincia de Ñuble. XXIII Reunión Anual de la Sociedad Chilena
de Producción animal. Chillán, Chile, 21-23 de octubre de 1998. Pág 9 Libro de Resúmenes.

Autor: M. Briones.

1998. Análisis Computarizado del movimiento de espermatozoides caprinos. XXIII Reunión Anual de
la Sociedad Chilena de Producción animal. Chillán, Chile, 21-23 de octubre de 1998. Pág 181-182 Libro
de Resúmenes.
Autores: Cox. J., Saravia, F., Sandoval, X, Santa María, A. y Briones, M.

1998. Efecto de las secreciones oviductales en la eficiencia de fecundación in vitro de espermatozoos
caprinos. XXIII Reunión Anual de la Sociedad Chilena de Producción animal. Chillán, Chile, 21-23 de
octubre de 1998. Pág 183-184 Libro de Resúmenes.
Autores: Cox. 1., Saravia, F., Gallardo, P., Briones, M., Santa María, A.

1998. Sincronización de estros en ganado de carne con Progesterona-Prostaglandina y Destete
Temporal. XXIII Reunión Anual de la Sociedad Chilena de Producción animal. Chillán, Chile, 21-23 de
octubre de 1998. Pág 195-196 Libro de Resúmenes
Autores: Cox, 1., Briones, M., Zavala, A., Bocic, A. y Vega, A.

PRESENTACIONES A CONGRESOS

Comparación del comportamiento productivo de vacas Holstein Friesian en su segunda, tercera y
cuarta lactancias
Coautor
Congreso III Jornadas Chilenas de Buiatria ,Lugar, ,fecha: Osomo, Abril 1997

Efecto de algunas variables de manejo de ordeño sobre la calidad bacteriológica de la leche en
estanque en lecherías de la Provincia de Ñuble., VIII región, Chile
Coautor
Congreso III Jornadas Chilenas de Buiatría ,Lugar, ,fecha: Osomo, Abril 1997

Estudio preliminar del efecto de algunas variables climáticas sobre la eficiencia reproductiva en vacas
Holstein Friesian
Coautor
Congreso III Jornadas Chilenas de Buiatria ,Lugar, ,fecha: Osomo, Abril 1997

Efecto de las variables climáticas: temperatura, humedad relativa y velocidad del viento sobre la
producción lechera ajustada de vacas Holstein Friesian en el primer tercio de la lactancia
Coautor
Congreso 1II Jornadas Chilenas de Buiatria ,Lugar, ,fecha: Osomo, Abril 1997

Rendimiento de canal en cabritos híbridos F1 Boer x Criollo
Autor Principal
XI Congreso Nacional de Medicina Veterinaria. Santiago, Chile, 25 al27 de octubre de 2000.



Proporción de hueso, músculo y grasa en cortes de cabritos F1 Roer x Criollo, resultados
preliminares.
Autor Principal

XI Congreso Nacional de Medicina Veterinaria. Santiago, Chile, 25 al27 de octubre de 2000.

Efecto de GnRH en la sincronización de estros en base de progesterona y prostaglandina F2 alfa en
ganado de carne.
Coautor
XI Congreso Nacional de Medicina Veterinaria. Santiago, Chile, 25 al 27 de octubre de 2000.

PROYECTOS DE INVESTIGACIÓN EN AREA DE ESPECIALIZACIÓN

"Mejoramiento Genético y Sanitario Ambiental del Conejo Angora".
Investigador responsable.
Patrocinante: Cooperativa Agrícola y Remolachera CAR Ñuble Ltda.
Ejecutante: Universidad de Concepción.
Finaciamiento: Fondo de Desarrollo Productivo, CORFO.
Terminado en marzo de 1991.

"Estudio de la relación existente entre la habilidad que tienen los espermatozoides de chivos de
experimentar capacitación in vitro y la capacidad fecundante in vitro e in vivo de sus eyaculados".
Coinvestigador. FONDECYT 1940977.
Investigador responsable: 1. F. Cox.

"Uso de técnicas nucleares en estrategias de mejoramiento de la producción animal en pequeños
agricultores de la Región Centro-Sur de Chile.
Coinvestigador. Agencia Internacional de Energía Atómica cm 05/1995
Investigador responsable: J. F. Cox.

"Introducción de la raza bovina Pirenaica en Chile".
Co-investigador Coordinador por el Departamento de Producción y Reproducción Animal de la Facultad de
Medicina Veterinaria de la Universidad de Concepción.
FIA código V96P-005 Terminado, 1996-1999, Cooperativa Agrícola Chacay, San Carlos.

Implementación de laboratorio de I & D en la producción de semen y embriones en caprinos.
Coinvestigador
Investigador responsable, José Cox U.
Fondef D96/F1065 Inicio: junio de 1997 a1999, terminado.

Desarrollo de tecnologías competitivas para la producción de embriones bovinos de alta producción.
Co-investigador
Investigador responsable, José Cox U.
FondefD97 12037 Inicio: 1998 Término: 1999. Terminado.

Desarrollo de estrategias para el mejoramiento de la producción animal
Co-investigador



Investigador responsable: José Cox U.
FAO/IAEA CH! 05-19 (DIUC 95.121.001-4)

Introducción de la raza caprina Boer sobre cabras criollas en la provincia de Ñuble.
Coordinador General
Fundación para la Innovación Agraria
V99-0-P-013
Inicio: 1999. Término: 2001. En ejecución.



EXTENSIÓN ACADÉMICA HACIA ESPECIALISTAS

Director y expositor de las "Primeras Jornadas de Producción Animal para la Agricultura
Campesina", Chillán, 23 y 24 de Junio 1995. Dirigido a profesionales de las empresas de transferencia
tecnológica de la zona.

Director del curso "Ganadería y mejoramiento genético de bovinos de carne para la precordillera de
Ñuble", dirigido a profesionales, médicos Veterinarios y técnicos de INDAP, septiembre de 1995.

Autor del Artículo: "Rentabilidad de la Crianza: La importancia de la evaluación del desarrrollo de la
vaquilla de reemplazo". Publicado en la Revista Herfosur (Asociación de criadores de Hereford de Chile),
número de Primavera de 1999.

Expositor en el "Curso Internacional Calidad de Leche caprina y ovina". Dirigido a profesionales,
Médicos Veterinarios, Ingenieros Agrónomos y técnicos. Tema: "Estrategias de Mejoramiento Genético en
caprinos lecheros". 24 al 27 de Noviembre de 1999. Facultad de Medicina Veterinaria, Departamento de
Ciencias Pecuarias, Universidad de Concepción.

PROYECTOS Y PROGRAMAS DE EXTENSIÓN FINANCIADOS Y REGISTRADOS POR LA
UNIVERSIDAD DE CONCEPCION.

"Programa de Mejoramiento Genético Ovino" FMV 01194
Colaborador académico.
Dirigido pequeños agricultores de la precordillera de Ñuble.

"Programa de Mejoramiento Bovino en la Precordillera de Ñuble. Etapas I y 11." 1994.
Director.
Dirigido a pequeños agricultores de la provincia de Ñuble.

"Curso: Ley 19162. sus reglamentos y fiscalización". FMV 04/94
Colaborador académico.
Dirigido a profesionales.

"Curso: Adaptación de pequeños agricultores a la Ley de clasificación y tipificación de carnes".
FMV03/94
Colaborador académico.
Dirigido a profesionales de las empresas de transferencia tecnológica de la zona.

"Ciclo de Charlas mejoramiento animal". FMV 12/95
Director.
Dirigido a pequeños agricultores de Ñuble.
Octubre a Diciembre, 1995.

"Boletín de Extensión: Informativo sobre producción y reproducción animal".
FMV 14/95
Director.



Dirigido a agricultores y profesionales
Octubre a Diciembre 1995.

"Curso de Inseminación Artificial" (asociado a Primeras Jomadas de Producción Animal).
Director.
Dirigido a profesionales de empresas de transferencia tecnológica.
Junio de 1995.

"Ciclo de Charlas: Principios de Producción de Carne Bovina".
Director.
Realización: septiembre 96 - diciembre 96
Dirigido a: Asociaciones de ganaderos de la provincia de Ñuble.

"Ciclo de Charlas: Mejoramiento de la producción ovina".
Director.
Realización: septiembre 96 - diciembre 96
Dirigido a: Pequeños campesinos del secano interior de Ñuble.

"Ciclo de Charlas: El registro computacional en la producción lechera".
Director.
Realización: junio 96 - diciembre 96.
Dirigido a Productores lecheros de la provincia.

"Ciclo de charlas en aspectos geneticos de la ganadería de carne".
Director.
Dirigido a agricultores ganaderos de Ñuble.
Agosto a Diciembre de 1997.

"Curso: Evaluación genética de toros y lectura de catálogos de reproductores".
Director.
Noviembre de 1997.
Dirigido a Médicos Veterinarios.

"Boletín: Resultados en Investigación en Bovinos de Carne en la Facultad de Medicina Veterinaria en
la U. De Concepción".
Director, 1999.
Dirigido a Médicos Veterinarios y Productores.



ASISTENCIA TÉCNICA

Mejoramiento genético bovino en la precordillera de Ñuble.
Planificación y ejecución.
Dirigido a pequeños agricultores de la precordillera de Ñuble.
Financiamiento: INDAP (Noviembre- Marzo 1993, Noviembre-Marzo, 1994).

Mejoramiento genético bovino en la zona de Cabrero.
Planificación y ejecución.
Dirigido a pequeños agricultores de la zona de Cabrero.
Financiamiento: INDAP (Noviembre-Diciembre, 1994).

Núcleo abastecedor de hembras preñadas para Banco Ganadero CRATE.
Planificación y ejecución.
Dirigido a pequeños agricultores de la zona de Curicó y Ta1ca.
Financiamiento: CRATE (Noviembre- Diciembre, 1994).

Cursos de Inseminación Artificial para profesionales y técnicos en empresas de transferencia
tecnológica.
Colaborador académico.
Dirigido a profesionales y técnicos.

Financiamiento INDAP (2 cursos de 5 días cada uno, noviembre 1995).
Financiamiento privado (1 curso de 5 días, diciembre 2000)
Financiamiento GIA (1 curso, julio de 2000)

Otras actividades:

Coordinador de la Gira de Captura Tecnológica: "Industria caprina de carne en los Estados Unidos",
realizada entre el 24 de marzo y el 6 de Abril de 2001. Ejecutada por la Universidad de Concepción y
financiada por la Fundación para la Innovación Agraria, FIA

Mario Briones L.

Chillán, Mayo de 2001
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s we stan a
new century,
it's with great

pleasure that we bring
you our latest publica­
tion, This continues
our new communica­
tions approach; the
anicles we presem
here are meant to
clearly show how our
work has an impact
on YOUl- life as a con­
sumer, producer or
industry panner. Our
fonner ¡-epons and
updates have con­
tained information of
an imensely sciemific
nature, Through OUJ-

homepage, , this information
ii still available to you. To augment that, we present
Update 2000.

Ir's our hope that through this publication you
will be able to establish some ideas about CGILs
capabilities and interests... for 2000 and beyond. As a
gTOUp, we're intel-ested in cominual genetic improve­
mem in a wide range of species, using numerous sci­
t"mific tools. The anicles included in this publica­
[ion highlight some of our most recent effons to
genetically improve commercial livestock. Areas we
see being most exciting in the near future include
information systems, increasingly refined breeding
plans, new genetic evaluation techniques and new
genome enhancemem studies that include marker
assisted selection.

CGIL is pan of a dynamic area of research and
developmenl. Change is a major pan of our lives
and here at CGIL we welcome Drs. Steve Miller and
Andy Robinson as new members of the faculty team.
Thanks to our industry partner BIO for Steve's
fi..ll1ding. Andy is ternporarily filling in for Dr. John

. Gibson who is on leave to the Intel-national
Livestock Research Institute in Kenya. Our post-doc­
torates and graduate studems continue to provide
stimulating ideas and cominue to move on ro inter­
csting work in a wide range of activities.

1 hope you enjoy UjJdate 2000 and 1 welcome any
(ommems 01' questions you have about our work.

Dr. Jim Wilwn
Director

SPARK is supported by these sponsors:
Pioneer Hi-Bred limited (founding sponsor), Agricultural Adaptation Council, Agnculture and
Agri-Food Canada, Canadian Food Inspection Agercy, Canadian lnternational Development
Agency, Canadian Network of Toxicology Centres, College of Social and Applied Human
Sciences, Country Guide Ontario, Developing Countries Farm Radio Network, Dairy Farmers of
Ontario, First Une 5eeds, GROWMARK Ine.. Guelph Mercury. Kahntact Marketing. Laboratory
Services, University of Guelph, Natural Sciences and Engineering Research Council, Ontario
Agricultural College, Ontario Ministry of Agriculture, Food and Rural Affairs, Ontario Research
Enhancernent Program, Ontario Pork, Ontario Veterinary (ollege

Update 2000 Centre for Genetie Improvement of LivestOck



denf Befhany Collard are
leaming how fo select cows
fhaf eaf more during early
lactafion, so fhe animals
can bétter wifh~fand sfJ;'ess
fo stay heallhy.

Centre for Genetic Improvement of Livestock

Breeding for
balance

How leed energy
impacts dairy cattJe heaJth

BY jUHlE BNATlA

eleeting cows that have the ability to eat more during early lactation
may reduce stress-related health problems and make for healthier ani­
mals, say University of Guelph researchers.

Research associate Dr. Paul Boettcher, from the Centre for Genetic
Improvement of Livestock (CGIL) and graduate student Bethany Collard are
trying to uncover a relationship between a dairy cow's energy balance (the
diffel-ence belween energy consumed and energy used for milk produetion,
growth and maintenance) in early lactation, and health and reproduetive
problems during the course of that lactation.

"VVe hope to find a role for genetic facrors in the relationship belween
energy intake and milk yield," says Collard. "If we could breed fo .. a cow thal
eats more in early lactation, then maybe that cow could bener withsland
stresses and be healthier."

LACTATION: A STRESSFUL PROCESS
Lactation is a stressful process for cattle, and stress appears ro increase as milk

production climbs. Although plenty of food is offered , many early-lactating cows
fail ro eat enough feed ro meet their energy needs. And if the enerh'Y a cow
requires for milk produetion and tissue maintenance exceeds what she's consum­
ing in her feed, she'lI experience a negative energy balance. That could lead ro
health problems.
Howevel~ increasing the feed energy concentration puts the cow at risk for

digestive problems.
"A negative enerh'Y balance cau es a cow ro mobilize the enel-gy stored in her

body tissues and lose weight," says Collard. "VVe wal1l ro see how cows normally
deal with this stress and whether it predisposes them to health and reproduetive
problems."

The researchers examined the daily production records in a Holstein herd al
the Agriculture and Agl-i-Food Canada (AAFC) dairy research station in
Lennoxville, Quebec. They measured daily feed intake and milk produetion, ancl
periodically analyzed milk composition. The data was used ro calculate' the daily
energy balance of the herd through a standard mathematical formula. The daily
energy balance gives an indication of how long the cattle experienced a negative
energy balance and also of the severity of the energy deficit.

The team also lookecl at herd health and reproduction and recorcled all observ­
able problems. These records were compared with the calculated daily energy bal­
ance for any possible relationships.

Results show that cows with a longer period of negative energy balance experí­
enced greater health problems. They had higher incidences of locomotive prob­
lems like laminitís - inflammation of the soft tissues of the foot - and digestive
problems.

This l-esearch was sponsored by the Dairy Farmers of Canada through lhe Canle
Breeders' Research Council and AAFC.

Update 2000



Honing in on genes

for Canadian Holsteins.

Genomics project
puts Holsteins
on the map

UpdJte 2000

I3V'/ENNV TVE

T
o strengthen genetic improvement
programs for Canadian Holsteins,
University of Guelph researchers are

collaborating with Western Canadian col­
leagues to detect Holstein genes that have
economically important effects on traits
such as milk production.

Prof. John Gibson and recent Ph.D.
graduate J eya Nadesalingam, Centre for
Genetic lmprovement of Liveslock, along

with Yves Plante, Bovine Blood
Testing Laboratory, Saskatchewan,

are working on an exten­
sive stlldy lO understand
the genes that cause
varimion in dairy cattle.

Pinpainting the
source of variation in
animals is the key lO

making genetic improve­
ments. The project, a
combination of molecu­
lar genetics and quanti­
tative statistics, will help
increase the rate of
genetic improvement in
Canadian Holsteins and
potentially reduce the
cost of current bull test­
ing programs.

The study started in
the fall of 1996, and

looks at the genetics of six promi­
nent Holstein bulls. The researchers
are following the inheritance of spe­
cial genes - known as quantitative
trait loci ar QTL - in 70 sons of
each bull. These QTLs are segments
of DNA that, if inherited by a calf,
will lead to an improvement in a
certain trait, such as milk produc­
tion. The tools thm allow
researchers lo explore and track the

inheritance of QTL are called genetic
markers.

Genetic markers act like bookmarks;
they're tiny fragments of DNA that are
unique to Holstein cattle. Each marker is a
landmark at a specific point on a particu­
lar chromosome. So, when researchers fol­
low the inheritance of a particular marker
from parent to offspring, they also follow

11

the inheritance of a particular region of a
chromosome.

Using genetic markers called miCl'osatel­
lite markers, the researchers genotyped the
sons of six popular bulls and used the
marker genotype information to determine
which copy of each chromosome segment
was inherited from the sire. They then
related that information lO the genetic
value of each son to determine which, if
any, segments had useful effeets on milk
production.

After performing and analysing more
than 20,000 genetic tests, the data has
shown that several QTL have substantial
effects on Holstein milk production. Given
that QTL exist, it's now possible to use
genetic markers to track the inheritance of
QTL in new sons 01' grandsons. Sons that
inherit desirable QTL are much more like­
Iy to be useful in genetic improvement
programs than average sonso Sons that
don't inherit useful QTL have little chance
of scoring high in the standard progeny
test that every bull must go through.
Because progeny testing is expensive ­
about $50,000 per bull - cattle breeders
can reduce costs by only testing those ani­
mals that have the greatest chance for suc­
cess.

CONTINUED EXPANSION
Gibson says the project analysis will con­

tinue to expando He and his colleagues
plan lO search for genes euntrolling addi­
tional traits, such as somatic cel! counts,
milking speed, temperament and 40 dif­
ferent conformational traits, including feet
and legs and uddel' confonnation.

The researchers hope ine!ustry wil! take
these results to heart and pursue stue!ies to
confirm existing QTL, lO locate QTL more
accurately, hunt for a wie!er range of QTL
and ultimately put these techniques into
routine application in their breeding pro­
grams.

The research is sponsoree! by DairyGen
(formerly the Cattle Breee!ers' Research
Council), the National Research Council
lRAP program, the Natural Sciences ane!
Engineering Research Council ancl the
Ontario Minisu')' of Agriculture, Food ane!
Rural Affairs.

Centre for Genetic Improvement of Livestock



Gene Iracking
New approach improves se/eclion

among dairy catt/e

BY fAN LAN(;

favourable QTL varients from one parent than the
other.

The result? For a trait of interest, certain calves
can be genetically more similar to the sire than the
dam or lO one sibling over another.

By using genetic markel-s - or gene landmarks
- known on either si de of a specific
QTL, Jansen and Pagnacco can

compare the DNA of
_1"""\I_1!l!!!!I'I full siblings to find

which may have the
upper hand for pro­
duction potentia!. In
some cases, they may
find thm a calf is
missing genes fTom
the sire and immedi­
ately exclude il Fmm
testing... a method

- much Faster and
mOl-e economical
than discovering
genetic shortcomings
after years oF
breeding.

Jansen subjected
this technique to a computer simula­
tion, going head-to-head against
today's conventional genetic testing
pmgrams. Tracking the progress of
computerized herds of 200 animals
for five generations, Jansen and
Pagnacco fOlllld the new technique
increased the t-ate of lrait-specific
genetic improvement by up LO eight
per cenl over two generations ­

before settling to a final overall impmvement of
two per cent aboye standard methods.

J ansen sees the results as a first small step in the
move toward better genetic improvement su-me­
gies. "We're looking lO go far beyond this simula­
tion," says J ansen. "By expanding the process to
include multiple QTLs and using it alongside
other genetic techniques, we could significantly
enhance the accuracy and efficiency of dairy breed­
ing programs."

This research is supported by Dai,)'Gen (former­
Iy the Catde Breeders' Research Council).

ee
ila fW

erala , CGIL", llave
adopted cí new method to
trace the inheritance of
key genes for production
traits, allowing for more
efficient dairy selection
programs.

N
ew genetic technologies that more effi­
ciently trace the inheritance of key genes
for production traits may lead lO improved

selection programs for dairy breeders.
Prof. Gerald J ansen, Centre for Genetic

Improvement of Livestock (CGIL), in collaboration
with visiting scientist Dr. Giulio
Pagnacco from Italy's University
of Milan, has
adopted a
method, called
molecular marker
lechnology, to
track important
genes. If it works
in industry,
J ansen says it has
the potential to
change the way
breeders select
their parent stock.

The team's
method involves
the identification
of genes called
quantitative trait
loci (QTL) - segments of DNA
lhat, if inherited by the cale will
lead to a small improvement in a
cenain trail, such as milk protein
levels or rate of growth. The final
productivity of a grown calf for
any one quality depends on how
many positive QTLs it inherits
for that particular trait.

"By using this new technology,
we can figure out the specific genes thm offspring
have inherited from their parents," says J ansen.
"This could, for example, significantly improve our
accuracy in selecting test bulls."

On average, each calf has a 50 per cent chance of
inheriting a particular QTL varient from one of its
parents. The induso)' bases its relatedness esti­
mates on this average, assuming a calfwill be bom
with exactly half of its genetics from the dam and
half from lhe sire.

But, as Jansen points out, the 50 per cent esti­
mate is inexact. Since the combination of genes
passed to a calf is I-andom, it can receive more

Centre for Generic lmprovement of Livestock Updare 2000



Like falher, like son
Breecling va/ues are further refinecl for se/ection clecisions

Underslandlng Ihe
herllabillty of laetallon
breeding values from slres
lo Ihelr sons will lead lo
changes iJl breeding
declsions.

Up<late 2000
- .

BY CAROL PILLEY

U
nderstanding the heritabilily uf laclation
breeding values from sires lO lheir suns
will help dairy pmducers make betler

breeding decisions.
Praf. Lany Schaeffer of the Centre fuI' Cenetic

Improvemenl of Liveslock and Marc Rutten, a
\ visiting scientist from lhe Wageningen
'~ Agricullural Universily in lhe Netherlands, have

found lhat changes in the estimateel breeding
values (EBVs) of sires over lactations are herilable.

They say this could change the use of breed­
ing values in selection decisions.

'This new interpretation of EBYs will help us
make better breeding elecisions and is a m<tior
step in estimating lhe genetic potential of ani­
mals ove¡- lactations," says Schaeffer.

In February 1999, lhe Canadian Test Day
Moelel (CTDM) - useel to evaluale lhe genetic
merit of dail)' cows and their sires - was imple­
mented in Canada. The CTDM uses the leSl day
recorels for a cow's fi¡-st three lactations lO calcu­
late the Cüntribution of its genetics tu Illilk, fal

and protein yielels. These values are expressed as EBYs.
AH progeny of a bull inherit half of the sire's EBV The

researchers looked al changes in EBYs across laclations tu
determine if similar pattems we¡-e observed for sires anel
lheir sonso For example, the EBY of a sire could increase
fmm the first to second lactation and increase, decrease 01'

remain constant fmm the seconel tu lhirellactation. BUl, lhe
researchers wonelereel, woulel a similar pattern be expecleel
for the sun of this sire?

Schaeffer and Rutten discovered that if a sire's breeeling
value increased fmm the first to second lactation, then the
son diel indeed follow a similar breeding pattern. Thal sug­
gests the change of EBVs acmss lactations is hereditary.

To funher examine lhis tI-end, they delermineel how
changes in breeding values between sires anel sons conelat­
eel. FWIll first lO second lactation, they founel a high correla­
tion in EBY changes ... but it laileel off frolll second tu thirel
lactalion.

Ideally, dairy pruelucers want the EBY to be high for all
lactations, or increase over laclations. If a producer was ailll­
ing for higher milk proeluction, using bull EBYs lO predicl
progeny EBYs would be a useful breeding strate¡,'Y - plus, it
offers a new way of using breeding values for future seleclion
elecisions.

This research was sponsoreel by DairyCen (forlllerly the
Calde Breeelers' Research Council).

Centre for Genetic Improvement of Livestock



Counling sheep•••
year-round

8eller breecling may make fresh lamb more reaclily available
131' KELLY CiwWE AND!ENNV TVE

enetics may hold the key tú helping
sheep lamb throughout the yeal~ rather
than just in the spring ...and help local

E,rmers supply consumers with fresh lamb all year
long.

Dr. Jane Tosh, a research associate with the
eemre for Genetic Improvement of Livestúck
(CGIL), is working with sheep genetics specialist
Oelma Kennedy, Ontario Ministry of Agriculture,
Food and Rural Affairs (OMAFRA) tú evaluate the
potential of sheep tú lamb year-round. Their goal
is to make genetic evaluations of sheep available
ti> farmers tú help them select for animaIs with
sllOner intervals between lambing, and for those
nlosl capable of lambing outside the traditional
scason.

"If Omario wanls tú compete globally against Britain and
I\ew Zealand in the fresh lamb market, we have tú be more
illlensive LO be more efficient," says Kennedy.

A CON515TENT 5UPPLY
The researchers are generating numbers called Expected

Pmgeny Oifferences (EPOs) for lhose specific reproductive
II aits in sheep that will helP lead tú a more consistent supply
01' lamb. EPOs are used in many livesLOck industries includ­
illg lhe beef and lamb industries and are used tú predict
how an animal's progeny will compare genetically tú an
average animal for cenain traits.

ClIrrently used by sheep producers, EPOs help
select those individuals in a flock that are geneti­
cally superior for traits related tú meat produc­
tion such as market weight, rate of gain and
1I1lrasonic measurements of loin fat cover and
mllscle depth. Howevel~ EPOs are not available tú

hélp producers identify animals with shoner
lambing inten/als or animals thal breed outside
01' the spring breeding season.

"Umil now, genetic evalllations focused mainly
011 meat and weight characteristics of lambs,"
says Tosh. "We're now looking at other character­
iSl.ics thal are more difficult LO genetically evalu-
ale, such as those ewe traits that could lead tú the year­
mund supply of lamb."

The problem is túugh to tackle. Both genetic and environ­
memal facwrs can greatly influence reproductive traits in all
species, including sheep. To determine whether EPOs can be
generated for these traits, the researchers must determine
l.he role of genetics.

Cel1tre for Genetic Improvement of Livesrock

Kennedy and Tosh are
analysing data from a pri­
vate flock of over 400
Rideau-Arcott ewes near
Grand Valley, Ontario.
Meticulous records have
been kept on these ani­
mals. Mathematical mod-
els, which take inLO consid-
eration the genetic and environmental facwrs that may
influence when and how often an ewe lambs, are now being
applied to the data by the researchers.

This study will help the researchers sepa­
rate genetic and environmental factúrs and
look at how genetics alone, influences these
reproductive traits. Kennedy and Tosh hope
to determine a reliable method to calculate
EPOs for reproductive traits that may help
farmer's supply a fresh product outside of the
traditional season.

"We know EPOs are useful to producers for
making better selection decisions, because
they're objective measures of genetics, free of
environmental influences," says Tosh.

The difference made by the decisions based
on reliable EPO values can appear negligible in a flock at
first; farmers may only see a 10 per cent increase in the
number of lambs born per year. But in commercial-size
flocks with 300-400 ewes, the increase could u-anslate inLO
substantial profit.

This research is sponsored by OMAFRA.
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A sound technology
Real-time ultrasound accurately measures sheep carcass traits

and sell mOl'e stock. Ultrasound is also non-invasive and less
expensive rhan post-slaughtel' measurements.

S
eleeting sheep Wilh superior carcass u"aits lI'ill ,oon be Here's holl' the lechnoJogy works. Souncl waves are gener-
easier, lasler ancl les> expensive, Lhanks tO real-LÍme ated by a vibraLing crystal housecl in lhe uln"asound machine
uhrasound rechnoJogy, say ~,''''''-__=-'''-''''''''= and sem lhrough an anima!'s

L nivel'sil}' of <.;uelph J"esearchers ... body. The waves tI'avel
and lhat means a bettel" eating throllgh dilTerent types of lis-
nperience for cunsume!"s. sues al differenl speeds

The technology - already \Videly depending on the tissue clen-
lhed in the canle and swine breecl- Sil)'. For example, suund
iug industries 1.0 seleet for sires with waves pass lhrough musc!e
aJl optimal lean meal-to-fat I"atio - is .,," ''''"''''...... qllickly, bUI their tI"ansit is
being adapled for Omario's growing slower through fat. "rhe waves
sheep industry. Pror. Jim Wilton, .,.-IIII!!!"" bounce off dilIerenl LÍssues
Centre fOI" Genetic Tmprovement of and are pickecl up by a
Llvestock, is 1I'0rking with graduale recorcler lhaL clisplays a com-
'1 udelll Tamara Fe.-nandes 10 evalu- plete on-screen piclurc of the
:'Jle the lechnology's elTectiveness in animal's carcass lraits.
li,e sheep ine!lIstl"y. UILrasow1c1 measUI'emems

They conducl- are usually carriecl
el! tTials on 30 OUl on mal"ketplace

Graduate- slu-sheep fanns lamb" the stage
al ross the dents Tamara when the animals

Fernandes and
Jeff Rau begin LO fallen. A
demonstrale lamb's IOlal fal con-
how real-time tent is eSlimatecl
ultrasound from lhe amuullt of
technology 15 tat covering lhe rib
an easy, fast musc!e.
and Inexpen- As pan of a valie!-
slve method lo' it)' check un the
sel~d sheep lechnology, lhe
wlth superior "',: researchers ,u'e
carcass Iralts.' working wirh lhe

Ontario Lamb
Improvemenl

BI'eeding Stralegies Pro¡''Yam
ro compare lhe accuraey 01'

1I1trasound measllremenls ro
pusl-slaughter carcass meaSUI"e,. Live animal ulLrasolll1d ancl
carcass measures were carriecl out on lambs from lhe ew
Li-kean:1 Agricultural Research Sration ancl show lhal while
ultrasound isn'l an exact science, it's vel)' c1ose.

"Real-tirne ultTasound has lhe potentiall.O help pmducers
provide consumen with a product rhat's more uniform," sa)'s
Femandes. "Thal wili help inerease lhe relail markel 1'01'

Omario lamb."
This research is sponsored by the Onrario Sheep

Mal"keting Agency lhrough lhe CanAdapl prob'Yam (adminis­
tel'ed by the Agricultura! Adaptation Cuuncil). FernaJldes's
posilion is being partialiy supported by Omarío Rural Jobs
Straregies.

pmvince to meas­
1I1't~ the can:ass
Ir,lilS 01' live
lambs - 01' simi­
l;lr age - using
real-time ultra­
suund.
U Itimately, the
researchers hope
10 givc thc
Onrario sheep
industI)· an edge
UI el' competilOrS
fmm Ncw Zcaland and Australia.

"There's a trcmemlol.ls industI),
imereSl in Lhis technology," says
WtllOn. "The technoJogy is simple to use ami the cost of
sellding a technician LO the farm i vel)' n~asonable."

In sheep, genetics play an importanl role in delermining
fal content. In faet, about 35 per cenl of a sheep's fal content
is herilable. Thal makes il imponalll to select fOl' sil'es with
hi:.{her lean mllscle-ro-fat ratios that will pass on these car­
(;hS lrairs r.o ¡heir progcny,

.Jradilionally, seleeting optimal sires depends on post­
slaughter carca s lrail measw-ernems of progeny fmm dilTer­
enl sires. But waiting for progeny can take time.

Thal's II'here ultl'asound comes in. Ir measures lhe fat con­
ICIll of young animals din~etly and (an give a quick estimate
uf a sin~'s potential for passing on lean meat traits. Thafs
illlponant LO breeding as ociations which could benelil by
u Ing the lechnology 10 boost the reputalÍon 01' their breed

UpdJre 2000
- .
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Informatíon
from packíng
plants can
help assess
beel sires

Tesling lor Ihe besl
BY JAN LANG

eparting from tradition, two University of Guelph researchers are taking beef sire
progeny testing right inlO the packing plant.

By grading selected cuts of meat fmm pmcessed steers and tracing them back lO their orig­
inal sire, Profs. Jim Wilton and Ira Mandell, Animal and Poultry Science, along with techni­
cians Chris Haworth and Cheryl Campbell, hope to rank beef sires according lO the tender­
ness of meat produced by their offspring. They say this will reduce the need for costly and
specialized pmgeny tests for improving cuslOmer satisfaction.

Mandell says the first step is lO determine how much genetics affects beef tendemess.
"Pmgeny from a single sire can arrive at the packing plant from a wide range of manage­

ment practices and environments," says Mandel!. "We want lO know if tendemess is consistenL
among these individuals or whether management has overshadowed the genetic influence."

Typically, progeny tests are organized by breed associations, which take a sampling of the
bull's progeny, rear them separately to control for environmental influence, and grade them
for traits such as lean yield, marbling, colour and other faclOrs that make the product more
appealing to the consumero

APPLYING THE CRITERIA
Mandell is applying these same criteria to

cuts fi-om the packing plant, using a manual
grading procedure that emulates a soon-lO-be­
available Computer Vision System (CVS) grad­
ing developed by Agriculture and Agri-Food
Canada, in Lacombe, Alberta. This aulOmated
grading system has the potential lO enable sire
testing using packing plant information, a
proposition that Mandell wants lO explore.

The research proj­
ect focuses on evalu­
ating beef from two
parts of the carcass,
the ribeye musele cut
from the rib and the
'eye-of~round'mus­
ele cut from the hipo
Steaks from the two
museles are cooked
and then evaluated
for tenderness, using
an instrument that
measures the force
needed to cut
through the musele
fibres, providing the user with a numerical ten-
derness score.

Mandell hopes thar his repeated evaluations will develop inlO a elear picture of the relative
importance of genetics and managemenL on beef tenderness...and ultimately develop the
potential for conducting sire assessment from information gathered at the packing plant.

"Our ability to accurately choose sires that lead to increasingly higher meat quality will
have a strong impaCl on consumers," says Mandell. "Tender steaks lead lO a greater overall
eating experience."

This research is supported by the Ontario Cattlemen's Association and the Natural Sciences
and Engineering Research Council.

Centre for Genetic lmprovement of Livestock Updare 2000



5ire surfing
BID-Mate is opening new doors

lor improved beel production

sire has become a complex and,
at times, confusing business. Bulls

are being tested and
graded on an ever­
increasing number of
faclOrs, from the expect­
ed weights of their off­
spring at various ages to
the type and quality of
different cuts of meat.

No bull will be ideal in
all qualities. So farmers
must weigh their priori­
ties and choose the best
possible sire from this
maze of statistics, ratings
and test results.

To address the infor­
mation ovedoad, Miller,
Wilton and their
research team developed
a computer program that
helps pmducers choose
the most profitable bull
for their individual farm.
The customized seJection
index takes an array of
variables into considera­

tion to produce a Predicted
Oollar Oifference (PO O), which
)"epresents the extra money that
the pmducer will earn by choos­
ing one particular bull over
another - an amount that can
reach thousands of dollars per

yeal~

Taking this technology one step further, BIO-mate
will soon be offered lO Ontario beef producers over the
Internet. Although still in its testing phase, Miller feels
this produet will be a welcome addition to the Ontario
beef industry and possibly beyond.

"The current model is restricted to Ontario sires,
but there's plenty of room for expansion," says Miller.
"With artificial inseminatÍon it's possible that in the
future, proclucers coulcl be choosing the most prof­
itable sires fmm amund the wodd."

This projeet is supportecl by Beef Impmvemelll
Ontario and the Natural Sciences and Engineering
Research Council.

.Jim I

and Steve lIer have developed
BIO-Mate, a website that's
designed lo make purchasing
beef sires easier, faster and more
profitable for farmers.

BY JAN LANG

he information highway
could make finding the
ideal beef sire as easy as

ordering steak from a menu.
BIO-Mate, a website devel­

oped by Profs. Steve Miller
and Jim Wilton, along with
research associates Marc
Luenby, Larr)' Banks and
Steve Klinge, Centre for
Genetic Improvement of
Livestock, is designed to make
purchasing beef sires easier,
faster - and above all, more
profitable - for farmers.

"We're providing producers
with a convenient opporlunity
lO buy the sires that best suit
thei.- business," says Miller.
"They only need to answer a
few questions on the web site
and our program will reply
with a detailed list of dozens
of tested bulls with the quali­
ties they're aftel~"

For example, the BIO-mate
web page asks these questions:

What catrle breeds do
you own?
How many replacement
females are kept each
year?
What are your pasture and
grain costs?
What beef market do you
produce for?

When complete, fanners can fUrlher narrow down
their options by su"essing certain sire features such as
its birth weight 01' age. The program then generares a
list of all suitable Ontario bulls and their associated
EPO's. Included in this list is information about the
sire's parentage, its various test results, estimated pmg­
eny performance...and even a photo, where available.

Most importanlly, the information pmvided is
always accurate and up-to-date - a valuable attribute in
a business where statistics and prices can vary on a
daily basis.

In recent years, breeding beef cows lO the proper

UpdJre 2000 Centre for Generie Improvemenr of Livesroek



Targeling lop.nolch beef
Novel breeding approach aims for a bulrs eye

redicting the bes! bull to sire first-rate beef is usual­
Iy very difficult. But now, a novel genetic perform­
ance assessment is closing in on the mark.

Prof. Sleve Miller, Centre for Genetic Improvement of
LivesLOck, has developed a beef cattle evaluation method
lhat considers the e1ynamic nature of biological traits such
al growth, feeel intake anel boely composition for potential
breeeling bulls. By studying dynamic 01" changing lraits,
an inelividual bull's progress can be followeel over time,
L¡ther than focusing on sta tic 01" fixeel measurements.

FOCUS ON THE FINAL PRODUCT
Traditional beef cattle genetic evaluations consider

characteristics such as binh weight 01" fat thickness meas­
ured only at one year of age. They give greater impor­
tance to these checkpoints rather than the desired end
product: a beef steer that has attained an optimal weight
and fat thickness for market. With \'epeated measure­
Illents of e1ynamic traits over the Jife span of bulls on test,
the accuracy of genetic evaluations will improve.

"Weight gain rates will vary for each animal, depend­
illg on growth conelitions anel genetic make-up,"says Miller.
"Overall, a beef steer's weight and fat thickness will only matter
once it's ready to go to rnarket - not at binh, 01" when it's one
year olel,"

On a four-month research study at Armidale, Australia in
1998, Miller analysed elata - previously collected by Australia's
Beef Canle Cooperative Research Centre - on 3,000 steers. Uniquely, this centre hael
laken repeated carcass trait measurements (between the perioel ofweaning to slaugh­
ter) for each steer with the use of ultrasound - a costly but effective procedure.
Carcass measurements includeel weight, growth rate, back fat e1epth, anel rib-eye area.

Analysis of the data gave Miller insight into the useful­
ness of repeated ultrasounel measurements LO improve
the genetic evaluation of bulls.

Now, as a continuation of his stuely, Miller is taking
similar measurements from steers at the Elora Research
Station, University of Guelph. The data collecteel at Elora
will help Miller expand and validate the work he did in

Allstralia and hopefully show that the usefulness of multiple carcass measurements out­
wcigh the cost of using ultrasounel.

Beef lmprovement of Omario's Bull Evaluation Program has elata collected on
50,000 bulls since the 1970s. Ultimately, the program's goal is tO seleet the most prom­
ismg bulls for breeeling stock. Miller hopes his research will also contribute lO this
information e1atabase anel O\'erall, help lO genetically improve beef cattle in Canada.

"Previously, we were mainly concerneel with back fat e1epth, rib-eye area, and mar-
bl ing measurements at ayear of age," says Miller. "This novel genetic evaluation moelel
will allow us to be more flexible anel ultimate!y, more efficient at predicting carcass
traits in commercial steers."

This research was sponsoreel by the Meat Research Council of Australia, as well as
Beef lmprovement Ontario, with matching funds provieled by the Natural Sciences and
Engineering Reseal-ch Council.
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It's all •In 'he genes
Beef genetics assessed for role in meat tenderness

Ji)' Mili/ANA VllJiASKI

G
eneliCalty improved meat tendemess traits
wilt help ensure consistenr beef quality. And
that means more satisfied consumers, say

llniversity of Guelph researchers.
Since 1996, research associate Profs. Michelte

Edwards, Ira Mandelt and Jim Wilron, Centre for
Cenetic Improvement of Livesrock, along with beef
genet.icist J oanne Handley, Ontario Ministry of
Agriculture, Food and Rural Affairs (OMAFRA) have
been st.udying the genetic facrors that affeer meat
tenderness levels in beef. The project is an effon ro
s<lt.isfy alt players in the Ontario beef industry,
inclucling producers, processors, retailers ancl con­
Sllmers. Another objective of the work is ro provide
beef producers with added knowledge about their
procluer ancl the ability lO make improvements ro ir.

"The primal)' reason for the dissatisfaction of
meat consumers is the lack of procluct consistency,"
says Eclwards. "By unclerstancling the genetics
behind beef tenderness, proclucers wilt have the rools
[(1 deliver a consistent produer that better meet.s market
rcquirements. "

TARGETING DIFFERENT MARKET5
For the stucly, researchers are cleveloping two lines of cattle,

a maternal ancl a terminal line. Each line is gearecl towarcls a
clifferent market - the maternal line procluces heifers with
high reprocluctive rates, goocl mothering ability ancl high
milk yielcl. St.eers from t.his line have carcass weights of 650­
700 lbs ancl high marbling, carcass traits favoured by the
ITst.aurant industry. Steers from the maternal line are tested

for qualit.y traits. The heifers and
cows from that line are then brecl
ro sires in the terminal lineo
Terminal line progeny produce
lean beef with high cutability and
carcass weights of over 750 lbs,
traits favoured by meat processors.
The researchers are using these
hercls ro determine the genetics
t.hat influence carcass differences
when targeting procluerion ro t\vo
specific end markets.

The study target.s the relat.ionship bet.ween st.eer perform­
ance t.rait.s, which inclucle growt.h ancl feecl requirements (effi­
ciency), ancl its carcass quality. This relationship is cletermined
b;' conducting various carcass assessmenrs, inclucling weight,
marbling and rib-eye-area measurements. The influence of
difTerent diets on st.eers' meat. qualit.y is also t.estecl.

Cattle are raisecl al New Liskeard Agricultural Research
Slation, Agriculture ancl Agri-Food Canada's Kapuskasing

Research Station and Elora
Beef Research Centre
(EBRG), with alt feedlot
measurements taking place
at lhe Elora centre. AH
steers ancl terminal heifers
are slaughterecl at the
University of Guelph's
meat laborarory, where carcass quality measures are taken.

Rib-eye roasts from each steer are evaluated in taste panels
aml assessed for traits such as tenderness, juiciness and
flavour. These data are statistically analyzed, t.aking inro
accounr trait differences bel:ween cat.tle breeds, feed type, as
weH as between sires, dams ancl progeny.

THE POTENTIAL TO IMPROVE PROGENY
By calculating expected progeny differences for sires, the

researchers are able LO determine which sire has the pOlenlial
ro improve beef quality traits.

So far; the researchers have evaluatecl three calf crops from
the maternalline ancl one calf crop from the terminal line. A
new group of calves bom in 1999 enterecl the feedlot last fall.

"We have concluclecl that sire breed has an effect on carcass
weight, rib-eye area and marbling," says Edwards. "By idenri­
fying sires with clesirable meat quality traits, beef producers
wilt have the tools required to meet consumers' demancls."

This project is sponsored by the OMAFRA ancl is a cooper­
ative effon of the breeding programs from New Liskeard
Agricultural Research Station, Agriculture ancl Agri-Food
Canada's Kapuskasing Research Station ancl EBRe.
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Survival dala, al ils besl
Finding the best method to measure dairy cattJe Jongevity

1iI'}UHIE BNIlT/¡j

anadian systems that measure and record dairy catde longevity are being
improved al the University of Guelph.

Research associate Dr. Paul Boettchel~ Cenlre for Genetic Improvement of
l.iveslOck, is working to find lhe best approach for the statistical analysis of dairy
longevity data. Longevil.y is an imponant trait for dail)' cows' genet­
i.. evaluation, by organizations such as the Canadian Oairy Network,
[11'11. compile a range of records from Canadian dail)' farms and sta­
tist.ically predict the genetic value of animals in a population.

A LONGER L1FE
A longer life span is associated with lower production costs and

decreased culling. Raising a cow is expensive; it can cost a producer
up lO $2,000 lO care for a calf until it's old enough lO be milked.
Illlprovedlongevity makes this upbringing more economical and
Icads lO increased mil k produclion, because older cows produce
more milk than younger cows.

Longevity is based on how long each animal lives - expressed as
[he number of lactations the cow survives - from which valuable
herd life infonnation can be determined. Longevity is measured in
a variety of ways.

"In Canada, longevity is assessed as a binal)' trait," says
Boellcher. "It's based on yes 01' no answers as lO whether the cow
survived through the lactation. This system has its advantages in
lhat il'S simple lO implemenl. .. but it has some theoretical
\1 eaknesses."

Howevel-, Boettcher says Canada's current method for assessing
longevity doesn'l account for the differences in days survived within
a laetation. Also with this system, records of survival are not added
lo the database until a reponed re-calving or culling. This can delay
the results of longevity evaluation for up lO ayear 01' mOl-e.

FINDING AN ALTERNATIVE
Boettcher says that an alternative longevity measuring system,

c.tlled "survival analysis," is better than Canada's currem system. It
e,timates a producer's need to cull an animal at any period
lhroughout its lifetime.

Boettcher believes slllvival analysis may be a more appropriate
\\ ay lO analyze slllvival because it's a more precise statistical mode!.
11 can account for differences in the number of days lived between cows that sur­
vive the same number of lactations. Also, the slllvival model ineludes data on
lhe number of days a cow has slllvived even while it's lactating, instead of hav­
illg to wait for the stan of lactation or culling. This l1lakes greater amounts of
illformation available earliel~ because it's il1lmediately recorded.

Boeucher doesn't believe the slllvival analysis approach on its own is ideal,
elther. So he's devising a more appropriate method of data analysis lhal com­
bll1es existing methods with sUlvival analysis.

"If sUlvival data is analyzed using the two different approaches, there will be a
c1ear difference in longevity resulls," says Boeucher. "This makes it wonhwhile
[u change lhe system."

This research was funded by OairyGen (forl1lerly the Catde Breeders'
Research Council).

Centre for Genetie Improvement of Livesroek

Longevity is an economically
important trait in dairy cows.
However, Canadian systems that
currently measure this trait are
being improved with more precise
statistical methods.
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AII the
Advanced dairy data
simulation:
a sophisticated
research tool

Update 2000

answers
BY JAN LANC

R
ealism and flexibility - those are the critical characteristics a University
of Guelph research group says will propel a new technolob'Y its developed
to new heights in dairy herd simulation.

Drs. Andy Robinson, Gerald Jansen, Jane Tosh, and Ching Lin, Centre for
Genetic Improvement of Livestock, are completing what they believe is one of
Canada's most advanced dairy data simulation programs, the Dairy Data
Simulator (DDS).

WHAT ARE THE LONG RANGE EFFECTS?
The DDS is a software program that gives researchers a way to create a realis­

tic population of computer-generated dairy cows to predict the long range
effeets of experimental production praetices. The program is highly flexible,
capable of assisting in matters that include nutrition, genetics and management.

"We're building a sophisticated research tool," says Robinson. ''The Dairy
Data Simulator can be used to quickly and efficiently answer a countless number

of questions that the dairy industl)' may have."
The simulation process begins when researchers input

information about the virtual population they want to
create, such as the number of cows they'd like to use and
the experimental changes they're making.

After the initial input, the computer takes over, mim­
icking the Canadian dairy industry as closely as possible.
A dairy population of thousands of animls is artificially
generated with the genetic make-up and variability of
current Canadian-bred Holsteins. This simulation herd
is then divided into herds averaging 45 head (the aver­
age number in a typical Canadian dairy herd).

The virtual cows are kept for three lactations and poor
performers are culled and replaced when needed. Young
bulls are tested according lO industl)' standards; the best
are kept and used for breeding for IIp lO 12 years in a
simulated artificial insemination unit.

CREATlNG VIRTUAL CATTLE
Within a matter of hours, many generations of virtual

cattle are produced. Üutput from the program is given
in terms of milk 'test day' records (the simulalOr is also
the only program of its kind that's directly compatible

with the model used by the Canadian Dairy NelWork to generate bull and cow
proofs).

The first project for the simulator will be to look at the effects of reducing the
number of milk test days per cow each year. Although milk testing is critical lO
producers in terms of finding the best individuals lO breed, it can be very expen­
sive. The program has already si111ulated a reduction of test days fr0111 10 times
ayear to five, and found that it doesn't affect progress of the breeding program
decades into the future.

The possibilities don't end there - the DDS may soon be giving answers lO
researchers from a wide range of fields.

·'We can look at anything from breeding strategies lO new feed additives tu

the type of floor surface used in a stal!," Robinson says. "If we know the ¡nitial
effects on just a few cows, we can accurately extend it lO cover thousands."

This research is supported by Dail)'Gen (fonnerly the Catde Breeders'
Research Council) and Agriculture and Agri-Food Canada.
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A mindful model

Prof. Larry Schaeffer and
colleagues have developed a
new statistlcal model that
predlcls· é1ally milk ;yields, to .
allowm~re¡flexibilllY for daify
producers involved -in mllk
recordlng programs.

times a day - a praetice that
increases milk production by
about 10 per cent. However,
many producers have avoided
the three-times daily milking
scheme... there were no accurate
facrors for estimating daily milk
yields from jusr one or two milk-
ings (instead of all three) using this scheme, so highly
covered official genetic evaluations could nor be pro­
vided for their cows. Lazenby and Kelton initiared rhe
research by collecting data from fanns rhar were milk­
ing three times daily.

The new faclOrs are aimed ro
help producers get the informa­
tion rhey need by generating
accurare test day records for
generic evaluation. The mosr
ideal and accurate mil k record­
ing schedule would involve rak­
ing weighrs and samples ar all
milkings. But farmers prefer
not ro have the Omario DHI supervisor on the farm
all day. With rhis model, yields from a particular
milking can be used ro extrapolate the yields for 24
hours. For example, data can be collected al lhe
morning milking only, or the morning and afternoon.
Even wilhout dara from each milking, daily yields can
be estimated and included in the test day model, giv­
ing rhe farmers more flexibility in choosing rhe
appropriare milk I'ecording allernative for lhem.

This research was sponsored by the Ontario
Ministl]! of Agriculture, Food and Rural AlTairs.

/JI' CAROL PILLE!'

Greater mi/k recording flexibi/ity
for dairy producers

DETERMINING GENETIC POTENTlAL
-resr day records are used in the new Canadian Test

Day Model (CTDM) that was also developed by
SchaelTer and Jamrozik. The CTDM accurately deter­
mines rhe genetic potential of dail]! cows and their
sires for production traits. Test day records are col­
Iceted monthly for each animal's first three lactations.
The results from the CTDM are expressed as estimat­
ed breeding values (EBV). For official test day
records, EBVs for sires are published as bull proofs or
ww indexes by the Canadian Dail]! Network so that
breeders can assess an animal's genetic performance.

new statistical model that predicts daily
mil k yields couldmean greater flexibility
for dairy producers involved in milk record-

illg programs, allowing them lO decrease their costs
while maintaining the accuracy of their records.

Prof. Lan]! Schaeffer and research associate Dr.
J anusz J amrozik, Centre for Genetic Improvement
of Livesrock, graduate student Renate Van Dorp,
Don Lazenby from the Omario Dail]! Herd
Improvement Corporation (Omario DHI) and
Prof. David Kelron, Ontario Vetel'inary College,
have developed faclOrs ro predict 24-hour milk, fat
and protein yields from a single milking - figures
known as rest day records - for dail]! cows that are
milked eirher two or three times daily.

MILK RECORDING IS BENEFICIAL
Approximately 70 per cem of dairy fanns in

Omario are volumarily involved in milk recording
programs. Milk recording is beneficial ro producers
because each fann receives production information
abour rheir dail]! cows from Ontario DHI, as well as
nlanagement information for their herd.

But it's still a costly initiative for dairy producers.
Although the development of new software and hard­
ware programs has improved milk recording, a visit
flOm an Omario DHI supervisor can slo\\' down a
faciliry's production on lest day. As well, there is afee
for this se¡'vice. So milk recording organizations are
trying lO improve the flexibility of data collection by
allo\\'ing producers lO choose how often they wam lO
provide data.

"A more flexible milk recording system could make
il easier fOl' producers ro continue ro participate,"
says SchaelTer.

Traditionally, dairy herds are milked twice a day. A
growing number of farmers are no\\' milking three

Cemre for Genetlc Improvemem of LiveSlOck Update 2000



Genetic technology improves
selection of better rainbow trout

By u-acing the family o-ees 01' farmed fish, a
Unive.-sily 01' Guelph research group is
hoping LO give pmducers improved breed­

ing slock ...alld provicle consumers \Vith [he besl
produCl possible.

Research leams n-om lhe Centre 1'01' Genetic
Jmpmvement 01' LivesLOck (CGIL) and lhe
I)epanment 01' Zoology are collaborating LO

examine the genetic rela[iollships within schools
t,f ,-aillbo\V trolll. They're usillg O -A ted1l1010gy
1.0 son the fish inLO families, tu select a strong
and pmgressive parenl sLOck 'VilhoUl lhe fear 01'
inbreecling.

•••

"Genetlc lechnologles
can provlde us wifh

fin edge over

Then, even if this
feal is accom­
plished, there's no
gua.-anlee [he par­
enes selectecl aren'l

brother and sister...a single maling will typically produce
3.000 lo 5,000 1'1)'. so accidemally breeding siblillgs is an easy
mistake lo make.

McKay says genetic technologies mal' be lhe key lO mak­
ing the besl possible choices 01' breeding pairs. Using several
lanks, lhe CGIL research team procluced a se.-ies of poolecl
10ls 01' raillbow [rout. Each group \Vas staned with lhree to

four ulll'c1atecl females and dnee ro fOUJ- ulll-ela[ecl males. As
lhe ni' grew and clevelopecl, fin clippings \Vere collectecl, lhe
DNA extractecl ancl then analyzed by the Zoolol,'Y team.

TIle J-esults of lhe DNA tests enabled the resea.-che.-s lO
trace olTspring back ro their parems. This information allows

young fish with desirablc cha.-acteristics to be
selected ancl bred with unrelalecl counter­
pans, avoiding lhe pOlelllia] complicalions 01'
inbl-eeding.

"Genetic technologies can provicle us with
Irfldlllonfll pflrenl an eclge ove.- traditional parent selection tech­

selectlon lechnlques." niques," says McKay. "Wilh faster clevelop­
menl 01' new troUl stl-ains, \Ve can pass rhose

advantages on ro lhe consumer as quickly as possible."
The research team consist.s 01' McKay, Prof. fan Mdvfillan

and graduate srudent CheJi'] Quinton, CGIL, and Pror. Roy
Danzmann, Prol'. MoiJ-a Fergu.son, and graduate sludelll
Gavin McDonalcl. Zoology.

This research is sponsored by the Onta,-io Ministry 01'
AgTiculture. Food. and Rural Affai.-s.

/;1' l,ji\' UNe

Family planning
for fish

DEVELOPING A NEW 5TRAIN
The researchers are defining how much impact genet­

ic selecrion can have on impmving the physical traits 01'
rainbo\\' tmut. Using DNA analysis, t.hey'lI develop a ne\\'
'train 01' rainbow U-OUl - one lhal grows 1l101'e rapidly, reach­
es sexual ll1alurity al a later age, ancl spawns in the spring
,ather lhan lhe fall. [arly spawning is ofpanicLllar interest
hecause ir would provide producers with a second annual
i,arve'L and eOllsumers Wilh a more eonsistelll source 01' ti-esh
(}mario (ish.

Wil.hoLll. looking at the genetic make-up 01' rhe tlsh, select­
ing breecling stock can be a problem.

"Looking clown inLO a tank 01' hundn:ds 01- thousands ol'
,ainboll' lmUl, il'S impo sible to knoll' who's \\Iho," says
lesearch associate Laura McKay, one ol' the project's leaclers.
"CeneLic analysis recluces thal problem ancl
helps l.IS avoicl breecling brorher 10 sisrer."

Rainbow lIUul are quickly becoming a majol'
I.lCLOr in lhe agricultural lanclscape ol' Omario.
fanns Ihal can produce hunclreds 01' rhousand.s
uf individual fish each year are appearing
1hroughoul the soulhern pan 01' rhe province,
Ijusily accommoclaling Lhe expanding relail
f¡sh market.

Like any agricultural commoclity, fish proclucers cominual­
Iv srrive 1'01' improved parent stock and betrer management
"raclices. Progress lOll'ard faster growing, Il1OJ-e eAicienl ani­
,nals can. however, be particularly difficult in aquacullure.
\Virh Ihousands 01' vinually iclentical fish illlermingling in
"ool-sized t.anks, il's dilficull lO iclentify individuals wirh
sLlpe,-iur genetics and isolale individuals lhal sho\\' eXlraorcli­
Ila'i,' physicaJ pmpenies.

UpdJte 2000 Centre for Genet1c Improvemenr of lIvesrock



Transgenic chickens lay
future benefits
These eggs could fight a broad range of bacteria

BYJUHIE BHATlA

T
ransgenic technolot,'Y is being
used at a University
of Guelph research

laboralOry to modify the
normal antibiotic compo­
nent of chicken eggs, for
increased food safety and
medical benefits.

Prof. Ann Gibbins,
Animal and Poulu)'
Science, is working with
research assistant Dr.
Guodong Liu and gradu­
ate students Jan Losos
and Gregory Lampard lO
create transgenic chick­
ens with increased
amounts and types of an
antimicrobial protein
called Iysozyme.

Lysozyme, normally found in egg
white, protects the embryo within
the egg from microbial contamina­
tion. In food processing, it is rou­
tinely isolated fTom eggs and used
lO enhance fooe! preservation and
prevent contamination of eveJ)'­
thing from fish and cooked meats lO lOothpaste ane! mouth
wash.

"Lysozyme can selectively e!estroy certain
harrnful microorganisms while allowing
beneficial bacteria to survive," says Gibbins.
"There are tremendous market applications
for this protein if its proe!uction could be
increasee!."

So researchers want lO genetically engi­
neer increasee! Iysozyme levels in eggs, and
broae!en its effectiveness against more dis­
ease-causing ane! food-spoilage organisms.

THE DEMAND 15 INCREA51NG
Canada produces about one-sixth of the

world's supply of Iysozyme from egg white
proteins. But the demand is increasing rapidly. Lysozyme
can also be modifiee! to have a wider bacterial range against
e!isease-causing or food-spoilage bacteria. This is of particu­
lar interest to the medical community where there's concern

Centre for Genetie Improvement of Livestock

of pathogenic bacteria developing resist­
ance to current antibiotics. Gibbins says
novel Iysozyme could act as an alternative

antibiotic.

MAKING ALTERATION5
Alterations to Iysozyme are

possible through transgenic
animal lines. Transgenic ani­
mals such as sheep, fish ane!
goats have been e!eveloped by
researchers worle!wie!e, but
transferring genes to chickens
has proven more e!ifficult. This
is mainly due to the hare!
eggshell which surroune!s
chickens' embryos, restricting
access.

Gibbins ane! her research
team have been working for 10
years to develop an effective

technique for inserting foreign material
into chicken ernbryos. They have been
successful in proe!ucing transgenic bire!s
using a method that involves a donor alld
recipient egg. Celis from the donor
embryo are mixee! with the foreign gene
and then injected into the recipient
embl)'o through a hole in its eggshell.

The embl)'o grows as a mixture of normal and modified
cells - called the chimeric intermediate - in hopes that its

offspring display the foreign genes.
A series of experiments by Gibbins and her

team have begun, involving the insertion of extra
copies of the Iysozyme gene into chickens to
improve Iysozyme production. They're also
inserting altered copies of the gene to produce a
novel version of Iysozyme.

Potential transgenic bire!s are currently being
analyzed, and their eggs will later be examined
for the deposition of the increased or modifiee!
Iysozyme. Commercially useful transgenic chick­
ens should be available in the next five years.

This research is sponsored by the Ontario Egg
Producers' Marketing Board, Ontario Ministry of

Agriculture, Food ane! Rural Affairs, Agriculture and Agri­
Food Canada and the Natural Sciences and Engineering
Research Council.

UpdJte 2000



'he French conneclion
ACanadian horse's
link to its French
counterparts may
provide a genetic
safety net for
the future

Updare 2000

IJY JAN LANC

fa "genetic emel'gency" arises in native Canadian horse breeds, a
Univel'sity of Cuelph researcher is helping the induso}' be ready.

Industrialization has left regional and national bl'eeds - including
th¡"ee distinctly Canadian bl"eeds - out of the spotlight and potentially
th¡"eatened with extinction, says researcher Anouk Behara. This leaves hol'se
enthusiasts concerned about inbreeding and limited genetic variability with­
in these groups. So along with Prof. John Cibson, Centre fol' Ceneric
Improvement of Livestock, and Dave Colling, Maxxam Equitest Ine., she's
used DNA technology to investigate the genetic backgrounds of Canadian
horse breeds and track down some of their distant ancestors... in case they
ever need a quick dose of genetic variability.

A THOROUGH INVESTIGATION
Behara's research began as an investigation inro a few of Canada's horse

breeds: the cheval Canadien (also known as 'Canadian'), and two ponies, rhe
Newfoundland, a sturdy, all-purpose breed, and the Lac LaCroix, used origi­

nally for riding by some aboriginal Canadians. The cheval
Canadien dwindled in numbers to about 400 in the 1970's
before making a comeback ro roughly 3,000 roday. And,
only meager populations of the Newfoundland (200) and
Lac LaCroix (32) exist currently. As genetic variation
decreases, it becomes increasingly likely that heritable dis­
eases will increase within the population.

By looking at DNA samples from these horses and com­
paring their variability to those of I1 common North
Anlerican breeds such as the Quarterhorse and the
Thoroughbred, Behara found that the cheval Canadien
and the Newfoundland have healthy and acceptable levels
of genetic variation. The Lac LaCroix pony, howevel~

seems to have a more Iimited genetic basis, although inbreeding is not yet a
m<U0r concern.

Ir a problem ever does arise, Behara has proposed a srrategy: find the
breeds that are most c10sely related ro the endangered group, minimize the
genetic severity of the combination, and hopefully make as small a physical
change in the new generation as possible.

MINIMIZING THE THREAT Of EXTINCTION
To this end, Behara compared rhe DNA of the cheval Canadien ro those

of other breeds, including horses of both North American and Eumpean
descent. She discovered that a French breed, the Tmtteur Fran<;ais is its c1os­
est relative. One North American breed - the Morgan - also srood out as a
c10se cousin of the cheval. Although the cheval is currently thriving on its
own, these two related breeds seem to be the best choice for cross-breeding
purposes, if a "genetic emergency" should ever arise.

Behara says her techniques are easily transferable ro any breed facing the
threat of extinction.

"Nothing about the general research methods is specific ro horses," says
Behara. "Rare breeds of cattle, pigs, poultry, even wild species may be able
to benefit ti-om this model."

This research was sponsored by the Equine Research Centre with data
provided by Maxxam Equitest Ine. and Dr. J.C. Meriaux from the Institut
National de la Recherche Agronomique, France.

Centre for Genetic Improvemenr of Livesrock



Righl on Ihe mark
Molecular markers help map 'he pig genome

MICROSATELLlTE MARKER5
For lhis genome mapping projeCl,

researchers al lhe Ruslin Instilule col·
lecled informarion from lheir resource
swine herd using micl'Osatellit.e mark­
ers, the most widely used dass of
anonymous markers used in genelic
research LOday. The CCIL researchers
collect.ed information from lhe same
pigs lIsing a newer and less cOl11monly
used type uf anonymous marker, called
amplified fragmel1l lenglh pulymol'­
phisms (AFLPs), as well as candidale
gene markers, Cibson, Jiang and rheir
colleagues in Scotland are now compil­
ing and analyzing the data collected
dw'ing lhe t1lJ'(~e marker sludies.

Each marker type complemenls lhe
other because t.hey differ in rhe
amOUJ1l, Lype and quality of informa­
tion pruvided. In t1lis way, lhe
researchers ensure lhey galher lhe 1110S1

comprehensive QTL data possible.
Using different marker types has

other advantages, too, As pal't of lhis
pig genome projecl, the researchel's al'e
comparing the pel-formance 01' the [WO
anonymous mal'ker types, AFLP ancl
micr'()saldlites, AFLP al'e fastel' and less
expensive lo use lhan microsatelliles, bUl
AFLP can be dimculr LO score. This pig
genome pn=!ject. is the perfeet opponunity
to scientifically explore the potemial for
more AFLP use in future genome mapping

spl'ing and compal'e this informalion 10 lhe gcnetic value of
each sow, lhey can detennine which DNA segments have useful
eA'ecls on repmducLion.

Candidate gene markers are used similarly LO anonymolls
markers. But they're more targeted and ean
detect variation in swine genes of known 01'
infelTed funeLion, related LO reprodllclion.

projecls.
Dara colleclion for the lIrst pan of lhis slUdy is no\\' COI11­

plele. bUl dala analysis is srill undem'ay. The CGIL researchcrs
will suon continue and then tesl lheir pig genome wurk Witll
anolher company called Cenex, which has a commercial
Meshian x Large White herd in Saskalchewan,

This reseal'ch is sponsOl'ed by Omario Pork, Ontario Swine
lmprovemenl, the atural Sciences and Engineer'ing Research
Cuuncil and lhe Onl3rio Ministry 01' Agl'icultllre. Fuod and
Rural Alfairs.

"Ihua Jlang (pldured
John G,lbson are

work \Yith researchers In
Scotíand to compile genetic
Informatlon that wUl allow
them to qulékly and efflclent­
Iy pinpolnt plgs that are most
IIkely to succeed In genetlc
evaluations.

fj} ¡t'N\'l TlI'

Q
lIiCklYand etliciently pinpointing a.nimals mOSl likely 10
succeed in genetic evaluation is uucial in IOday's highly
competitive swine breeding business.

Alld Lhal's pan oFthe l'eason Profs. John
Cibson and ZhihuaJiang, Centre for Cenetic
In'lJI'ovemenr of LiveslOck, are working
",ith l'eSealThel'S from the Roslin InstiLute,
Scutland lO deLecl genes called quamila-
lil e lrail loci (QTL). These genes cause
I'arialion in swine and can have cconomi­
ca lIy imponam effecls on u'ailS such as
reproduclion.

Ullilllalely, 10caLing QTLs will help pig
breeders quickly seleet those progeny thar
are mOSL likely LO pass superior repl'oduc­
lil e abililY 10 lheir offspring. This project
¡:> pan of a larger elTon aimed lO help
Canadian swine breeding pmgrams stay
compcliLivc by developing a solid and
vi"ble Canadian research probrram in pig
gtlJOlIle mapping.

Righl now, lhe researchers are lI'acking
inhel'ilanCe panerns ofQTLs lhar affeet
li\ler size in crosses of Chinese Meishan
pi-ss -famuus for large lilter sizes - and
Ellropean Large While pigs, popular in
',mh Alllerica for SOIV producliviry and

ca rcass trairs. Litter size is one of lhe i
IIlusl difficult and expensive u'aits lO ~

illlpro\lt' in lradilional swine breeding
plograms because reproduction can only
bt Illeasured in sexually marure femaJes.

USING POWERFUL GENETIC TOOL5
le, dCl.eCl QTLs, the reseal'chers are lIsing
p"werflll genetic 1001s called mulecular mark­
er" Each mal'ker is a landmark al a specifie
p"inl on a given swine chmmosome and can
bt, associaled with genes of economically valu­
able function. When research rs follow the
ill hel'ilance uf a paniculal' marker fmm parent tu offspring,
lhey abo fullo", lhe inhel'ilance uf a panicular region 01' a chro­
Illosome. Cenetic markers pmvide an accurale way LO learn
al 'OUI an anilllal's genetic make up.

Mulecular genelic markers are divided into two groups:
allunymous markers and candidale gene markers. Anonymolls
nurkers are nor pan of known genes ami do nor control
:>cquences of knowll genes. Howevel~ when an animal inherit.s a
genetic marker from it.s parents, it also inhel'its a large region
ni Dl\A un eilher side of the marker, When researchers follow
lhe inherilance uf lhese anunymuus marker's f'¡'um parenl LO ofl~

(entre ror Genetlc Improvement or L1veslock Update 2000





CURRICULUM RESUMIDO

ANTECEDENTES PERSONALES

Nombre: Mario Briones Luengo
Fecha de nacimiento: 9 de junio de 1959
Nacionalidad: Chileno
RUT: 7.999.244-5
Dirección: Vicente Méndez, Casilla 595, Chillán.

TÍTULOS Y GRADOS

Médico Veterinario (Universidad de Concepción, 1986)

Master of Sience. Animal Breeding (University of Edinburgh, Scotland, 1992)

OTROS CURSOS EN EL AREA DE ESPECIALIZACION

Farro Management Diploma (Talking Farms, University of Edinburgh, University of Reading and ODA,
Inglaterra, 1991).

Artificial Insemination and Embryo Transfer (Sommerset Cattle Breeding Centre, Inglaterra, 1991).

Formulación y Evaluación de Proyectos (Facultad de Medicina Veterinaria, Universidad de Concepción,
septiembre 1994)



"

GOBIERNO DE CHILE
FUNDAClON PARA LA

INNOVACION AGRARI."

Página
Número D 21

ANEXO 3
CARTA O CERTIFICADO DE ACEPTACION DEL POSTULANTE O

GRUPO A LA ACTIVIDAD DE FORMACiÓN



-- --

UNIVE,RSITY
9fGlTELPH

ONT.\HJO ",GRJCULTUR,\I. (;Ol.Lf-GE
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May 10,2001

To \\¡l.1Qn1 lt May COIK:em:

1 hi~ letter is ~o confírm t;lat Mario Bricmes is a registered participant in me Centre tor
Genetlc lmprovement of LtvestQck Su.mmer Course 2 "Economic Aspects of Applied
Animal Breeding" scheduled for July 9-13. 2001 at the l.JnÍ \'ersity of Guelph. Ontario,
Canada. His registration is tentatively confirmed assuming payrnent \Víl} be forthcoming
m the very near future since the course is limited to 40 participants on a first come, flrst
served b<lsis and placement is only guaranteed upon payrnent ofthe registration fees
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Acting Director
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~Ull1mer Courses 2001 http://cgil.uoguelph.calteaching/Summer200J.ht

Centre for Genetic Improvement of Livestock
Courses

The Centre for Genetic Improvement of Livestock at the University of Guelph is
pleased to offer the following two summer courses to be held in July, 2001.

Course 1
Genetic Improvement of Resistance to Infectious Diseases
Instructor: Johann Detilleux, Belgium
July 2-6, 2001

Outline:

• Justifications
• Monetary Losses
• Unfavourable Associations
• Emerging Infectious Diseases
• Changes In Consumers' Attitude
• Farm Animal Welfare
• Antibiotic Resistance

• Farm Animal Biodiversity

• Fundamentals
• Genetics
• Bacteriology
• Immunology
• Epidemiology
• Ecology
• Clinical Sciences

• Applications In Improvement of Resistance to Bovine Mastitis
• Receiver Operating Characteristic Curves
• Mixed Normal Mixture Models
• Mathematical Models of Mastitis Dynamics

Level: M.Sc./Ph.D. and above leve!. A sound knowledge of basic quantitative genetics
and basic principies of animal breeding is assumed.

Course 2
Economic Aspects of Applied Animal Breeding
Instructor: Jack C.M. Dekkers, lowa State University

15/05/0 I JI :05 A



,r Courses 2001

July 9-13, 2001

Outline:

http://cgil.lIoguelph.ca/teaching/Sllmmer2001.html

• Stochastic Models to Simulate Breeding Programs
• Basic Principies for Deterministic Prediction of Response to Selection
• Selection Index Methods
• Deterministic Models for Animal Breeding Programs
• Breeding Goals and Economic Selection Criteria
• Economic Appraisal of Animal Breeding Programs
• Marker Assisted Selection

Level: M.Sc.lPh.D. and above. Participants should have a sound knowledge of basic
quantitative genetics and principies of genetic evaluation.

Note
Morning sessions will have lectures while afternoon labs will work on exercises in the
computer lab.

Cost Per Course
Graduate Students - $250.00
Post-Docs/Researchers - $500.00
Industry - $750.00

* Course notes, computer use and coffee breaks included. Room and board extra.

Eligibility
Open to all on a first come, first served basis. Maximum of 40 participants.

Location
Courses will be held at the University of Guelph, Guelph, Ontario, Canada.

Registration Details
Deadline for registration is June 15, 2001. Registrations may be made by mail or fax.
If registering by mail please send your registration form together with payment to Gail
Costigan, Animal & Poultry Science, University of Guelph, Guelph, Ontario, Canada
N1 G 2W1. If registering by fax please forward your payment to the same address.
Registration is only guaranteed upon receipt of payment. The registration form in
PDF format is provided below. You will require Adobe Acrobat Reader to view and
print. Payment of course fees should be by cheque, bank draft or money order
payable in Canadian dollars to the "University of Guelph". Visa, Mastercard or
American Express cannot be accepted. If you have any questions please direct them
to gcostiga@uoguelph.ca.

Reglstratlon Form

Accornrnodation
Conferences/Hospitality Services at the University of Guelph will be providing
on-campus accommodation for those who require same. An accommodation form in
PDF format is provided below. You will require Adobe Acrobat Reader to view and
print. Please note that the form should be forwarded directly to
Conferences/Hospitality Services.

15/05/01 11:05 AM
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UNIVERSITY
g/GUELPH

REGISTRATION FORM
Please complete aod returo the form with payment to:
Gail Costigan
Centre for Genetic Improvement of Livestock
Animal & Poultry Science
University of Guelph
Guelph,ON NIG 2WI
Telephone 1-519-824-4120, Ext. 6180
FAX 1-519-767-0573

CENTRE'" 'G 't.--1
fOR GENETfC ~"4~V'

IMPROYEMENT . ..:''lf¡,

Of LlVESTOCK~.:.

Graduate Student $250
Post-Doc, Faculty $500
Industry $750

Graduate Student $250
Post-Doc, Faculty $500
Industry $750

THE CENTRE FOR GENETIC IMPROVEMENT OF LIVESTOCK
SUMMER COURSES

JULY 2-6, 2001 & JULY 9-13,2001

PLEASE TYPE OR PRINT LEGIBLY

Name
Organization _

Address -----------------------------------

Advisor's Name (if Graduate Student), _

Telephone
FAX

Email

Course 1 Genetic Improvement of
Resistance to Infectious Diseases
Johann Detilleux
July 2-6, 2001

Course 2 Economic Aspects of Applied
Animal Breeding
Jack C.M. Dekkers
July 9-13, 2001

Total Fees

Deadline for registration is June 15, 2001. Pleasemail registration form together with payment to Gail Costigan,
Animal & Poultry Sciellce, University of Guelph, Guelph, Ontario, Canada NI G 2W 1. Registration is only
guaranteed upon receipt of payment. Payment of course fees should be by cheque or bank draft payable in Canadian
dollars to the University of Guelph. Ifyou have any questions please direct them to gcostiga0Juoguelph.ca or call 1­
519-824-4120, Ext. 6180. Accommodation is beillg handled by Conferences/Hospitality Services wlder a separate
[0011.



UNIVERSITY
g/GUELPH

ACCOMMODATION FORM
Please complete and return tbe form to:

Conferences/Hospitality Services
University Centre. Room 432
University of Guelph
Guelph, üN NI G 2W I

COURSE JULY 2-6, 2001
COURSE JULy 9-13, 2001

THE CENTRE FOR GENETIC IMPROVEMENT OF LIVESTOCK
SUMMER COURSES JULY 2-6, 2001 & JULY 9-13,2001

Please retum the cOl11pleted form with your paYl11ent (in Canadian funds) to the aboye address and your
accoml11odation will be reserved for the dates indicated below. Please note, in order to receive the early bird rate
your reservation must be received by our office 15 working days before your scheduled check-in date. Also, please
be aware that you must vacate your residence room (iJ.lcluding personal items) alld your residence key retumed by
12 noon on the date of your departure.

PLEASE TYPE OR PRINT LEGIBLY
ame: _ Male Female

Address: Email Address: _

Telepholle: CW) (H) Fax: _

Arrival Dates: Departure Dates:. _

Rool11mate: _

ON CAMPUS RESERVATIONS - BED & BREAKFAST PACKAGE (including taxes)

Type ofRoom Arrival Departure Early Bird Regular #of Total:
witb Continental Breakfast Date Date Rate Nights

Srngle $53.48 $55.16 X

Shared (per person) $47.88 $49.56 X

Paymellt Enclosed . Ifchoosmg to make your payment by credlt card, please mclude your credlt card
infonllatioll below for processing (for on campus accommodation only) alld fax completed fonll to 1-519-837-8630.

HOTEL RESERVATIONS: Piease Do Not Send Payment for Hotel Reservations. Your paymellt
will be processed by the hotel upon arrival. Your credit card llumber will only guarantee your room reservation. If
you need to cancel reservations, piease cOlltact the hotel directJy. If callcellations are not made, one night's room and

'11 bid d' d F h l h 1 Id' ltax WI e applie to your cre lt car . or any c anges please contact t e lote rrectly.
Hotel Rate Per Night (nol Includlng lax) Arrival Date Departure Date

Holiday 1nn $129.00

Ramada Inn $109.00

* Piease proVlde a credlt card number ID order to guarantee your room. Credit card mfonnatIün.

Visa Master Card AMEX Card Number: Expiry Date: _

Signature: Today's Date: _

Thank you for choosing the University of Guelph. Should you have any questions, piease do not
hesitate to contact us at 1-519-824-4120 Ext. 2353



Gail Costigan, 01:49 PM 15/05/01, Re: about my recent mail

Date: Tue, 15 May 2001 13:49:32 -0400
From: Gail Costigan <gcostiga@uoguelph.ca>
X-Mailer: Mozilla 4.76 [en] (Windows NT 5.0; U)
X-Accept-Language: en
To: Mario Briones <mabrione@udec.cl>
Subject: Re: about my recent mail

Regarding your questions. The course fees are in Canadian dollars. As
far as transportation from the airport to Guelph 1 would recommend Red
Car Airport Service. Arrangements can be made for pick up at the
airport and transport to the University of Guelph. The cost is
ap~roximately $95.00 return.

Gail Costigan
CGIL
Animal & Poultry Science
University of Guelph

Printed for Mario Briones <mabrione@mail.udec.cl> 1
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ANEXO 6
CARTAS DE COMPROMISO DE APORTES DE CONTRAPARTE



UNIVERSIDAD DE CONCEPCION

Campus Chillán

CARTA COMPROMISO

Mediante esta carta, la Dirección General del Campus Chillán respalda el aporte de

contraparte en la propuesta "Asistencia al curso de verano: Economic Aspects of

Applied Animal Breeding", presentada al Programa de Formación para la

Innovación Agraria del HA. Este aporte corresponde a la suma de $ 331.074, como

se indica en las tablas de costos y de procedencia de los aportes de contraparte.

Alejandro San a María Sanzana
Director General de Campus

Chillán, mayo 15 de 200 l.

Avda. Vicente Méndez 595 - Casilla 537 - Chillán (Chile)
Teléfono 42-208705 . Fax 42-275299 e-mail:camplls@chillan.lIdec.cI
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ANEXO 7
ANTECEDENTES DE LOS POSTULANTES O GRUPO
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PAUTA DE CURRICULUM VITAE RESUMIDO

ANTECEDENTES
PERSONALES
Nombre completo

RUT

Fecha de Nacimiento

Nacionalidad

Dirección particular

Fono particular

Fax particular

Dirección comercial

Fono y Fax comercial

Nombre y teléfono de la
persona a quien avisar en
caso de emergencia

IESTUDIOS I
Educación básica

Educación media

Educación técnica

Educación profesional

Estudios de post grado
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d 11'1bI tComple ar am as secciones o so o una e e as, segun corresponda

EXPERIENCIA PROFESIONAL YIO COMERCIAL

Nombre y RUT de la
Institución o Empresa a la
que pertenece

Cargo

Antigüedad

Resumen de las labores y
responsabi Iidades a su
cargo

Otros antecedentes de
interés

IEXPERIENCIA COMO AGRICULTOR I
Tipo de Agricultor (pequeño,
mediano o Qrande)
Nombre de la propiedad en la
cual trabaja
Cargo (dueño, administrador,
etc.)

Superficie Total y Superficie
Regada

Ubicación (detallada)

Rubros a los que se dedica
(incluir desde cuando se
trabaja en cada rubro) y niveles
de producción en el rubro de
interés



..~ ~GOBIERNODE CHILE
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Organizaciones
(campesinas, gremiales o
empresariales) a las que
pertenece y cargo, si lo
ocupa

Página
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Descripción
principal
ingreso

de
fuente

la
de

Objetivos personales de
la actividad de formación

Otros antecedentes
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