牧草与草坪草育种学
1、 课程基本情况

课程编号：04110200

课程总学时：32 
     课程学分：2

     课程分类：必修

     开课学期：秋
     开课单位：动物科技学院草业科学系

     适用专业：草业科学
所需先修课：遗传学

     课程负责人：张蕴薇
二、课程内容简介
牧草与草坪草育种学是草业科学的专业基础课之一，分为总论和各论两大部分。总论中主要讲授牧草与草坪草育种的基础理论知识，包括不同育种方法的概念、意义、遗传基础、研究进展、育种方法和程序等；各论结合生产实践，对目前我国牧草与草坪草主要育种目标及主要草种的育种方法和程序分别加以介绍。内容还涉及空间辐射育种和分子生物技术等现代育种手段，与学科发展同步。重点是总论部分的概念和方法。本课程旨在培养学生在育种工作中的基本技能、思维方式及对育种工作的兴趣爱好。
三、各部分教学纲要

1． 课堂讲授部分教学内容要点、基本要求及学时数
绪论（2学时）

牧草与草坪草育种学的意义，牧草与草坪草育种学工作的回顾和展望，品种的概念特点及优良品种的作用。掌握品种的相关知识点。

总论

第一章 牧草与草坪草种质资源（2学时）

种质资源的概念和意义。作物起源中心学说的内容、意义和不足。牧草与草坪草种质资源的收集、鉴定和保存。掌握概念及作物起源中心学说。
第二章 育种目标（1学时）
制定育种目标的意义及原则，进化与变异的关系，牧草与草坪草主要育种目标。掌握主要育种目标。
第三章 牧草与草坪草的繁殖方式与育种特点（1学时）
牧草与草坪草的繁殖方式，不同繁殖方式牧草与草坪草遗传特点。掌握有性生殖繁殖方式的类别和特点，无融合生殖的概念。
第四章 引种与驯化(2学时)
引种和驯化的概念、意义和重要性，国内外引种概况，引种的理论基础及引种方法和程序。掌握引种和驯化的概念，不同纬度间引种的规律。
第五章 选择育种（2学时）
选择育种的概念和意义，遗传基础，基本方法及不同繁殖方式的选择方法。掌握纯系学说的内容，选择育种的基本原则，单株选择法和混合选择法的异同和优缺点。
第六章 杂交育种（3学时）
杂交育种的概念及意义，杂交亲本的选配及其组合方式，杂交育种技术及后代的选育，杂交育种程序，轮回选择与综合品种育种法。掌握杂交亲本选配原则，单交、复交、回交及多父本杂交的形式和优点，调整开花期的方法，有性杂交育种程序，综合品种选育和轮回育种法的概念和特点。
第七章 杂种优势的利用（2学时）
杂种优势的概念，表示方法，杂种优势的遗传机制，利用杂种优势的途径与技术，雄性不育系的选育和利用。掌握杂种优势的概念和表示方法，显性假说和超显性假说的优势与不足，三系的概念和关系，雄性不育性的表现和类型。
第八章 远缘杂交（1学时）

远缘杂交的概念及意义，远缘杂交在育种中的应用，远缘杂交的困难及克服方法。掌握远缘杂交的概念、特点和意义。
第九章 诱变育种（2学时）
诱变育种的特点和意义，物理诱变育种与化学诱变育种，诱变育种的方法和空间诱变育种。掌握诱变育种的特点，植物对诱变的敏感性，半致死剂量和半致矮剂量的概念。
第十章 倍性育种（2学时）
单倍体和多倍体育种的概念、特点和方法。掌握相关概念，单倍体和多倍体的特点，几种常见牧草的主要倍性和染色体数。
第十一章  生物技术在牧草与草坪草育种中的应用（2学时）
 植物离体培养、分子标记技术、转基因技术及其在牧草与草坪草育种中的应用。掌握植物离体培养的相关概念，了解生物技术对牧草与草坪草的影响。
第十二章  牧草良种繁育及品种审定（1学时）
牧草良种繁育的概念、任务、技术和程序，牧草品种审定。掌握良种的概念，品种混杂和退化的概念及相互关系，种子纯度的级别。
各论

第十三章  抗逆性育种（1.5学时）
着重对抗旱性、抗寒性和耐盐碱育种的概念、意义和方法进行讲授。重点是寒害的类别，牧草抗旱性的类型。
第十四章  抗病虫育种（1.5学时）
牧草及草坪草抗病育种的意义，抗性，抗病育种的方法和程序。抗虫育种的概念、意义，抗虫性机制及遗传基础，抗虫育种方法及程序。掌握生理小种、植物抗病性、垂直抗病性和水平抗病性的概念。植物的抗虫级别。
第十五章  牧草品质改良（1学时）
牧草品质改良育种的概况，改良目标及育种技术。重点是掌握影响品质的因素，了解牧草品质改良的内容和方法。
第十六章  几种主要草种的育种方法（3学时）

苜蓿、三叶草、主要草坪草育种概况和育种方法。了解苜蓿的品种资源概况，苜蓿和草坪草的主要育种目标。
考试 （2学时）

四、使用教材或主要参考书
教材：《牧草及饲料作物育种学》，云锦凤主编，2001年，中国农业出版社，21.10元，第一版。

主要参考书：《作物育种学》；《植物遗传与育种》；《遗传学》；《牧草及饲料作物栽培学》 
执笔人：张蕴薇
审定人： 张英俊
                    2011年 4月 18日制订
Breeding of Forage and Turf grass
1. Basic information 

Course code: 04110200

Total teaching hours: 32 ,among which 32 hours for lectures 

Credits: 2.0
Type of the course: compulsory。
Teaching terms: autumn

Owner of the course: grassland  science, animal science &technology college

Majors applicable: grassland science

Prerequisites: plant genetics

Person in charge of the course: yunwei ZHANG
2. Course description 
Breeding of forage and turf grass is a required course designed for the students majoring in grassland science. The course includes two parts, the first part reviews the fundamental theory of forage and turfgrass breeding, such as definition, significance, genetic theory, new research results, breeding methods and procedure, etc. The second part expounds the breeding objective, methods and procedure of the forage and turf grass that mostly and extensively used in China.  Furthermore, this course also give  lectures on modern breeding means, such as molecular breeding technology and spaceflight breeding etc.

3. Design of each teaching section

The main contents of each teaching section, basic requirements,  and teaching hours.
Introduction (2 teaching hours)

Introduce the significance, history and prospect of breeding of forage and turf grass work and concept and importance of varieties were involved. Grasp knowledge points about the variety are basic requirements.

Chapter 1 Forage and turf grass germplasm resources (2 teaching hours)

To describe that the concept and meaning of germplasm resources, content, significance and shortcomings of theory of centers of origin of crops and collection, identification and preservation of forage and turf grass germplasm resources. Grasp the concept and theory of centers of origin of crops are basic requirements.

Chapter 2 Breeding objectives (1 teaching hours)
To describe that the significance and principles of breeding objectives, relationship of evolution and variation and the main breeding objectives of forage and  turfgrass. Grasp the main breeding objectives is basic requirements.
Chapter 3Reproductive methods and characteristics of forage and turf grass (1 teaching hours)
Reproductive ways of forage and turf grass, genetic characteristics of forage and turf grass with different reproductive ways were introduced. Master the category and characteristics of sexual reproduction and the concept of apomixis are basic requirements.

Chapter 4 Introduction and domestication (2 teaching hours)

Described the concept, significance and importance of introduction and domestication, general of  introduction, theoretical basis and techniques and procedures of introduction. Grasp the concept of introduction and domestication and introduction rule between different latitude are basic requirements.

Chapter 5 Selection breeding (2 teaching hours)

The concept and significance, genetic basis and basic method of selection breeding, and selection method for species with different reproductive ways were introduced. Master the content of pure line theory, similarities and differences, advantages and disadvantages between single plant selection and mass selection.

Chapter 6 Cross breeding (3 teaching hours)

Described the concept and significance of cross breeding, the matching parents and their hybrid combinations, hybrid breeding techniques and selection of progeny of hybrid breeding, cross breeding programs, comprehensive variety ,and recurrent selection breeding method. Grasp the principles of hybrid parent selection, characteristics and forms of different cross method, skill of adjusting the flowering stage, sexual breeding program, conception and  characteristics of  synthetic variety breeding and recurrent breeding.

Chapter 7 Distant hybridization (2 teaching hours)

Described the concept and significance of distant hybridization, the application in distant hybridization, the difficulties and overcome skill of distant hybridization. Grasp the concept, characteristics and significance of distant hybridization.

Chapter8 Heterosis (2 teaching hours)

The concept, representation, genetic mechanism of heterosis, the skill of heterosis operation, breeding and use of male sterility were involved. Grasp the concept of heterosis and representation, the advantages and disadvantages of dominant hypothesis and the overdominance hypothesis, the concepts and relations between triple crossing, the performance and type of male sterility.

Chapter9 Mutation breeding (2 teaching hours)   

The characteristics and significance of mutation breeding, the physical and chemical mutation breeding, mutation breeding methods and space mutation breeding were introduced. Grasp the characteristics of mutation breeding, the radio sensitivity of mutant plants, the concept of semi-lethal dose and semi-dwarfing dose.

Chapter 10 Ploidy breeding (2 teaching hours)

Introduce the concept, characteristics and methods of haploid and polyploidy breeding were included. Master the relevant concepts, the characteristics of haploid and polyploid, the main ploidy and chromosome number of several common species. 

Chapter 11 Biotechnology in breeding of forage and turf grass (2 teaching hours)

Describe the applications of plant in vitro culture, molecular marker technology and transgenic technology in forage and turf grass breeding. Clearly grasp the concept of in vitro culture of plants, understanding the influence of biotechnology in forage and turf grass breeding.

Chapter 12 Forage propagating system and variety regionalization (1teaching hours)

The concept, tasks, techniques and procedures of forage propagating system and knowledge about variety regionalization were introduced .Grasp the concept of improved variety, mixed and degradation of variety, and concept of purity.

Chapter 13 Resistance breeding (1.5 teaching hours)

Lecture will highlight the concept, significance and breeding methods of drought, cold and salinity tolerance. Focus on the type of chilling injury, drought resistance of forage.

Chapter 14 Tolerance to pest and disease breeding (1.5 teaching hours) 

Lecture focus on the meaning of forage and turf grass breeding for disease tolerance, tolerance type of forage and turf grass, the methods and procedures of disease tolerance breeding, and the concept, significance of insect-tolerance breeding, the mechanism and genetic basis of to insects, the methods and procedures of insect breeding. Grasp the concept of Physiology Strains, vertical and horizontal tolerance to disease, and plant insect- tolerance level.

Chapter 15 Improvement of forage quality (1 teaching hours)
Lecture focus on the overview of quality improvement of forage, improvement objectives and breeding technology. Grasp the factors that affect the quality control, understand the content and methods of forage quality improvement.

Chapter 16 Important species breeding skill(3 teaching hours)

Lecture focus on the breeding development and main methods of alfalfa, clover and the major turfgrass species. Grasp the resources of alfalfa varieties, the main breeding objectives of alfalfa and important turfgrass were required.

Test(2 teaching hours)
4. Teaching materials or references:

Textbook:" Breeding of grasses and forage crop ", edited by jinfeng Yun, 2001, China Agriculture Press, 21.10 yuan, the first edition.

Main reference: "Crop breeding"; "Plant Genetics and Breeding"; Genetics";"Cultivation of pasture and forage crop"
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