《动物育种学》教学大纲

一、课程基本情况：
课程名称：动物育种学 （Animal Breeding）
课程编号：04110041
课程总学时： 40 学时

课程学分：2.5 
课程分类：必修

开课学期：秋季

开课单位：（动科科技学院）

适用专业：动科

所需先修课：生物统计与试验设计、动物遗传学、群体与数量遗传学
课程负责人： 张  沅
二、课程内容简介

动物育种学是动物科技专业本科生的专业基础课，本课将全面系统地讲述家畜育种学的理论、技术和方法，诸如家畜重要性状的遗传规律、选择原理、个体遗传评定、杂种优势的利用等。还将介绍育种实践中的重要工作方法和技术，诸如生产性能测定、育种规划、品种和品系的培育、繁育体系的建立、品种资源与遗传多样性的保护与利用等。课程还将介绍高新技术，诸如生物技术、计算机技术和系统工程技术，在育种中的应用和发展前景，以保持本课的先进性。
三、各部分教学纲要
绪  论                                             （4学时）

要点：以目前最新发展状况为基础，叙述农业、畜牧业与家畜育种的关系；家畜育种学的概念和发展历程；交待家畜育种学的任务和主要内容以及课程安排。
第一章  家畜起源、驯化与品种                       （2学时）
要点：本章讲述家畜的概念，在动物分类学中的地位，家畜的祖先和驯养、驯化过程；重点介绍家畜品种的概念，品种形成与发展和主要家畜品种等。
第二章  家畜主要性状的遗传                         （2学时）

要点：本章主要介绍各畜种的质量性状，诸如毛色、角型、血型及血液蛋白多态性、伴性性状和遗传缺陷的遗传规律；同时介绍各畜种主要经济性状，诸如生长发育、肥育与产肉性状，产奶性状，产蛋性状，产毛性状，适应性与抗病性状，繁殖性状，役用及竞技性状，体型外貌性状数量性状的遗传规律。       
第三章  家畜生产性能测定                           （2学时）

要点：本章介绍家畜育种中生产性能测定的重要性和原则，各畜种，按照牛、猪、鸡、羊分别介绍生产性能测定方法、性能测定组织与实施措施，性能测定记录的管理系统等。还就家畜的外貌评定进行讲述，尤其是对长寿和生产性能有影响的奶牛外貌评定。最后对各畜种的生产性能记录表格进行介绍。
第四章 选择原理与方法                              （7学时）

要点：本章首先概要地介绍家畜质量性状的选择方法；重点介绍数量性状的选择理论，包括选择反应及其主要影响因素，育种值估计准确性、遗传变异量、世代间隔、选种强度，改善各因素的育种措施，间接选择的效应，在育种实践中实施选择的主要方法。
第五章  个体遗传评定原理与方法                     （8学时）

要点：本章介绍种畜个体遗传评定的理论和方法，内容包括：个体遗传评定的意义，育种值的概念，育种值估计的一般原理，选择指数法估计育种值的各种方法，为了体现本课的先进性，将在本章重点介绍育种值估计新法BLUP法的原理和在育种实践中的应用。

第六章  个体选配                    　　　　　　   （3学时）

要点：本章介绍家畜选配的概念与类型，近交的概念、遗传效应和近交程度的度量方法，杂交的概念和遗传效应，畜群中选配计划的制定和组织实施。近交系数与亲缘系数的计算。
第七章  家畜品系与品种的培育                       （3学时）

要点：本章讲述家畜新品种和新品系培育的主要方法，包括在一个品种内的品系培育与品系繁育方法，应用于配套系杂交繁育体系的专门化品系的培育，通过几个品种间杂交培育新品种等家畜育种方法。以实例的方法讲述畜群杂交改良的技术路线和效率。
第八章  杂种优势利用                                （3学时）

要点：本章将讲述杂种优势的概念、产生遗传基础的解释和在动物生产中的应用的意义，此外还介绍应用杂种优势的主要方法、筛选杂交组合的配合力测定方法、杂种优势的预测以及杂交配套系的组织与实施。以猪、鸡为例讲解各种杂交配套系的组合方法。
第九章  家畜遗传资源多样性保护                     （4学时）

要点：本章讲述家畜遗传多样性即畜禽品种资源所面临的形势和保护的重要性，畜禽品种资源保护的理论和方法，以及资源的管理与开发利用的途径。强调新技术，包括生物技术和分子技术在遗传多样性保护中应用。
第十章 生物技术在家畜育种中的应用                （2学时）
要点：本章将介绍已经成熟和即将成熟的动物生物技术，诸如胚胎生物技术和分子生物技术在家畜育种中应用的途径和方法，为了增加学生对本学科发展动态的了解，还将介绍有关QTL定位、分子标记辅助选择等学科前沿领域的最新研究进展。 
四、使用教材及主要参考书

教材：《家畜育种学》张 沅主编 2001年 中国农业出版社

主要参考书：《生物统计学》张 勤主编 2003年 中国农业大学出版社

           《数量遗传学》盛志廉 吴常信 编 1998年 中国农业出版社

Animal Breeding

1. Basic information

Course code: 04110041
Total teaching hours: _40__, among which__40__ hours for lectures, _0__ hours for experiments, _0_____hours for on-line teaching.  
Credits: 2.5
Type of the course: (compulsory or elective)  compulsory
Teaching terms: (spring, summer or autumn)   autumn
Owner of the course: (Teaching group, department, college)  College of Animal Science & Technology
Majors applicable:  Animal Science
Prerequisites: Bio-statistics, Animal Genetics, Population and Quantitative Genetics
Person in charge of the course:  Dr. Yuan Zhang

2. Course description 
Animal Breeding is one of the professional basic theoretical courses for undergraduate students in Animal Science. This course systematically states the theory, techniques, and methodologies in Animal Breeding, such as the genetic principals, selection theory, individual genetic evaluation, and utilization of heterosis for economically important traits in livestock. This course also provides important working procedures and techniques in breeding practice, such as performance test, establishing breeding scheme, developing new breeds or lines, designing breeding system, utilization of genetic resources and polymorphisms. In addition, this course also introduces knowledge of new technologies, such as bio-technology, computing technology, and systematic engineering technology, and their application and prospective in animal breeding, to keep our students updated. 

3. Design of each teaching section
Preface












 (4 Teaching hours)

Key points: Based on the current developing status, this section states the relationship between agriculture, animal husbandry and animal breeding, definition of Animal Breeding and its development processes, the task, and the main contents and time arrangement of this course.
Chap1. Origin, domestication and breeds of livestock 
(2 Teaching hours)

Key points: Concept of livestock and its status in Animal Taxonomy, the origin of livestock and its domestication process, concept of breed, the formation and development of breeds and currently existed breeds in livestock.

Chap2. Inheritance of main characters in livestock   
(2 Teaching hours)

Key points: Principals  of qualitative trait inheritance, such as coat color, horn type, blood type and polymorphism of blood protein, sex limited trait, and genetic defects. Principal of quantitative trait inheritance, such as growth and development, fattening and meat production, milk performance, egg production, wool production, adaptation and disease resistance, reproductive traits, working and competitive traits, confirmation traits, etc..

Chap3. Performance test in livestock   





(2 Teaching hours)

Key points: Importance and principals of performance testing in animal breeding. Methodology, organization, and management of records of performance test in different livestock species, including bovine, swine, avian, and ovine. Outline of confirmation classification of livestock, with emphasis on the linear evaluation of type traits in dairy cattle. Some example forms for recording performance test in different livestock species.
Chap4. Principals and methodologies of selection

  
 (9 Teaching hours)

Key points: Selection of qualitative and quantitative traits in livestock. Emphasizing on the selection theory for quantitative traits, including prediction of selection response, major factors influencing selection response, and breeding measures to achieve maximum selection response with respect to these factors. Concept of response to indirect selection. Main selection methods in breeding practice.
Chap5. Principals and methodologies for individual genetic evaluation 
(10 Teaching hours)

Key points: Theory and methodology of individual genetic evaluation in livestock, including importance of individual genetic evaluation, concept of breeding value, general principals and methods of breeding value estimation. Two methods of breeding value estimation are introduced, a classical one, the selection index method, and a modern one, the BLUP method.
Chap6. Mating 
system  







(3 Teaching hours)

Key points: Mating types in livestock. Concept and genetic effects of inbreeding, the measurement of inbreeding. Concept and genetic effects of crossbreeding. Planning and implementation of mating plan in livestock. Calculation of inbreeding coefficient and kinship coefficient.
Chap7. Development of new breeds and lines




(3 Teaching hours)

Key points: Breeding methods for developing new breeds and lines. Strategy of breeding lines within one breed and specific lines for line crossbreeding. Procedures to develop new breeds by crossing among several different breeds.
Chap8. Crossbreeding and heterosis






(4 Teaching hours)

Key points: Concept of heterosis. Genetic theory of heterosis. Use of heterosis in animal production and major types of crossbreeding commonly used in animal breeding. Combining ability test and prediction of heterosis. Organization of implement of line breeding.
Chap9. Conservation of animal genetic diversity     

(4 Teaching hours)

Key points: Current status of animal genetic diversity and the reasons for animal genetic resource conservation. Theory and methods for conservation of animal genetic resources. Management and utilization of animal resources. New molecular and reproduction techniques applied in animal genetic resource conservation.

Chap10. Application of biotechnology in animal breeding

(2 Teaching hours)

Key points: Introduction of various animal biotechnologies. Application strategy of embryo biotechnology and molecular biotechnology in animal breeding. Concept and advance in QTL mapping and marker-assisted selection. 
4. Teaching materials or references: 

Text book: Animal Breeding
Reference book: 

Written by: 
Authorized by: Yuan Zhang
Composed on Jun. 6, 2011
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