
饲草生产与加工学
1、 课程概况

课程编号：

课程总学时：40学时（其中讲课24，实验8，上机0，实习0，课外学时0）

课程学分：2.5学分

课程分类：选修

开设学期：春

开课单位：（动物科技  学院  草业科学  系       教研室）

适用专业：动物生产

所需先修课：土壤学、植物学 
课程负责人：玉柱
2、 内容简介

饲草生产与加工学为动物生产专业本科生的专业选修课。课程宗旨是使学生通过本课程的学习掌握牧草与饲料作物栽培的基本原理和措施以及加工利用方法。本课程主要由牧草栽培理论与技术措施、牧草栽培各论和牧草加工利用等部分组成。牧草栽培理论与技术措施部分主要讨论牧草的生长发育；牧草生长发育与环境条件之间的关系；土地准备；草种的选择与预处理；播种技术与田间管理措施以及牧草种子生产等。牧草栽培各论部分介绍我国各种重要牧草与饲料作物的栽培技术等，重点讲授豆科牧草、禾本科牧草和禾谷类饲料作物的栽培措施。牧草加工利用部分主要探讨牧草与饲料作物的加工贮藏与利用方式以及减少牧草营养物质损失的措施。重点为人工草地建植、管理与加工利用的基本原理与方法。 

三、教学大纲

（一）课堂讲授部分教学内容与要求（32）

第1章 绪论（1学时）

饲草生产与加工学的性质、任务和内容，牧草与饲料作物栽培与加工的历史、现状与展望。重点介绍牧草与饲料作物的概念，以及牧草和饲料作物在国民经济的可持续发展中的地位和作用。 

第2章 牧草生物学基础（4学时）

    植物器官的形态结构与生理功能、植物的生长发育，牧草与饲料作物的生长发育与环境（光照、温度、水分空气和矿物质营养元素）的关系，牧草和饲料作物与土壤的关系。重点讲授牧草的生长发育特点以及气候、土壤条件对牧草生长发育的影响。

第3章 土壤耕作（2学时）

土壤耕作的任务、作用和措施，我国主要耕作制度，间作、套种和复种，少耕和免耕农作制。重点讲授基本耕作措施和表土耕作措施的概念、作业类型和作用。

第4章 人工草地建植（4学时）

牧草和饲料作物种和品种的选择，播种材料及其准备，常规播种、保护播种，初建草地的管护。重点讲授选择牧草种和品种的原则，对播种材料品质的要求，种子预处理，根瘤菌接种，牧草播种方式和播种时期以及播种量。

第5章 人工草地管理与利用（4学时）

人工草地灌水的作用，灌水时间和灌水方式，灌水量和节水灌溉。施肥原则，施肥方法，肥料的种类及特性。病虫害的类型，病虫害与环境，病虫害的传播媒介，病虫害的防治方法。杂草种类，杂草危害和杂草防治。重点讲授杂草防除和水肥管理。

第6章 牧草混播技术（2学时）

混播的概念，混播原理和牧草混播的优越性。重点讲授混播成员的选择，混播牧草的选择原则，混播牧草组配比例，播种技术和混播草地的利用管理。

第七章  牧草种子生产（1学时）

牧草生产地区的选择，牧草种子生产的田间管理，牧草种子的收获与加工，重点讲授种子田的建植和水肥管理。

第8章  豆科牧草栽培（2学时）

豆科牧草概述，属种分述。重点讲授苜蓿、三叶草、草木樨、沙打旺、柱花草等豆科牧草的生物学特性、栽培要点和经济价值。

第9章  禾本科牧草栽培（2学时）

禾本科牧草概述，属种分述。重点讲授无芒雀麦、黑麦草、羊草、冰草和苏丹草等禾本科牧草的生物学特性、栽培要点和经济价值。

第十  饲料作物栽培（2学时）
禾谷类、豆类、块根、块茎及瓜类、水生类饲料作物的栽培技术，重点讲授饲用玉米的概况、生物学特性、栽培技术和饲用价值。
第十一章 牧草与饲料作物的加工利用（8学时）

青刈利用，发酵饲料的调制利用，干草及草产品的加工利用，粗饲料理化加工利用。重点讲授青贮饲料、青干草及草产品加工贮藏原理与技术。

(二)实验部分教学内容与要求

1、实验一：牧草种子形态识别（2学时）

目的：掌握主要栽培牧草种子的形态特征及彼此的基本区别，为今后进行饲草料生产和科学研究奠定基础。

主要内容：根据种子的外部形态特征、内部结构识别种子，根据化学方法识别种子。
2、实验二：播种材料的品质检验（2学时）

   目的：熟悉播种材料的几种重要品质的检验方法；掌握播种量的计算方法。

   主要内容：取样，测定净度，测定发芽率和发芽势，计算种子用价及实际播种量，测定种子千粒重。

3、实验三：牧草生产性能的测定（2学时）

 目的：掌握表示牧草生产性能的几种指标的具体测定方法。

主要内容：产量测定、茎叶比例的测定，植株高度的测定，分枝分蘖数的测定。

4、实验四：栽培牧草分蘖类型的识别（2学时）

 目的：学会识别栽培牧草的分蘖类型对于牧草生产和选择混播牧草组合、配量，建立人工刈草场和放牧地具有实际意义。

主要内容：到牧草地标本区、挖取牧草根系，对照所附主要栽培牧草分蘖类型参考资料，观察不同分蘖类型的特征特性，分别识别登记。

（三） 使用教材及主要参考书

1、 教材：

陈宝书主编.2001，牧草饲料作物栽培学.北京：中国农业出版社

2、主要参考书：

（1） 董宽虎主编。2003，饲料生产学。北京：中国农业出版社

（2） 洪绂曾主编.1990，中国多年生草种栽培技术. 北京：中国农业出版社
（3） 王栋原著 任继周等修订，1989，牧草学各论.南京：江苏科技技术出版社
（四）习题作业安排

讲授每章之后提出若干思考题或习题，要求学生都要及时完成。

四、教学大纲说明

（1） 教学目的与课程性质、任务    

本课程为动物生产专业本科生之专业选修课课，开课目的及任务是使学生通过本课程的学习掌握牧草栽培的基本原理与方法。

（2） 课程主要内容、重点及深度    

本课程的主要内容包括绪论、牧草生物学基础、人工草地建植、人工草地管理与利用、牧草混播、牧草种子生产、牧草与饲料作物栽培各论等；重点为人工草地建植与管理的原理与方法；深度把握以基本概念、原理、方法为基准，个别重点部分涉及一些前沿动态。

（3） 教学要求与主要环节    

本课程实践性较强，课堂教学与教学实验紧密结合的同时，要求开设2~3天的生产实习内容，同时在课堂上应尽量使用投影、幻灯、挂图、标本、实物等教学手段，使同学们更容易理解和掌握。教学环节应以讲授、展示与实验观察为主，辅以思考讨论。

Forage production and process

1.  Course basic situation
Course code:
Total credit hours: 40 (Teaching: 24, Experiment: 8, Machine: 0 Internship: 0, Extracurricular: 0)

Course credits: 2.5 

Course category: elective

Open term：: Spring

Schoolteaching organization: college of Animal Science & technology, Department of Grassland Science teaching and research section
Applicable professional: animal production

Prerequisite required: soil science, botany

Course leader： YU Zhu

B. Content Introduction
Forage production and processing science is a professionally elective course for the undergraduates whose major is animal production. Course aim is to enable students to study and master the basic principles and measures of cultivations of forage and feed crops as well as processing and utilization methods. This course is mainly made up of theoretical cultivation and technical measures of forage and cultivation, processing and utilization of forage and so on. Cultivation theory and technical measures of forage is in some of the major discussion of the growth of forage, the relationship between pasture growth and environmental conditions, soil preparation, grass species selection and pretreatment, seeding technique and field management practices, as well as forage seed production. The part of forage cultivation introductions include a variety of important forage in China and cultivation techniques of feed crops, focusing on legumes, grasses and cereal crops cultivation measures. Processing and utilization of forage mainly discuss processing and storage of forage and feed crops as well as measures of reducing nutrient loss, focusing on basic principles and methods of building , managing, processing and utilizing of artificial grassland.

C. Syllabus
(i) The course content and requirements of lectures part (32)

Chapter I Introduction (1 credit hour)
It includes the description, tasks and content of forage production as well as the past, present and prospects of cultivating and processing forage and feed crop. Focuses on the concept of forage and feed crops, as well as the status and role of forage and feed crops in the national economy's sustainable development.
Chapter II Biological basis of forage (4 credit hours)

Its content is morphology structure and physiological functions of plant organs, plant growth and development, the relationship between growth and development of forage and feed crop and the environment (light, temperature, air moisture and mineral nutrients), the relationship between forage and feed crop and soil. key teaching is characteristics of growth and development of forage as well as the impaction of climatic and soil conditions on the growth of forage.

Chapter III Soil tillage (2 credit hours)

It refers to tillage tasks, roles and measures, chinese major farming systems, intercropping, relay intercropping and multiple cropping, minimum tillage and no-till farming system. Focus on concept, working type, role of basic tillage and surface tillage.

Chapter IV Building artificial grassland (4 credit hours)

It contains the choice of species and varieties of forage and feed crop, planting materials and preparation, general planting, no-tillage cultivation, management and protection of grassland establishment. Focus on selection principles of forage species and varieties of quality, requirements for planting materials quality, seed pretreatment, rhizobium inoculation, sowing methods and sowing period as well as seeding rate.

Chapter V Artificial pasture management and utilization (4 credit hours)

It includes the role of artificial grassland irrigation, irrigation time and methods, irrigation amount and water-saving irrigation as well as fertilization principle, fertilization methods, fertilizer types and characteristics. The type of diseases and pests, diseases and pests and the environment, media of diseases and pests, diseases and pests control methods are learned. Discuss weed species, weed damage and weed control. Focus on weed control and water and fertilizer management.

Chapter VI Mixed grass technology (2 credit hours)

The concept of mixed sowing, principles and superiority of mixed sowing are learned. Key teaching is the selection of members of mixed sowing, the principle of choosing mixed forage, mixed group with the proportion of forage, planting techniques as well as the use and management of mixed forage.

Chapter VII forage seed production (1 credit hour)
Study the choice of forage production area, field management of forage seed production, harvesting and processing of forage seed, focusing on planting the seed field and fertilizer management.

Chapter VIII Legumes cultivation (2 credit hours)

It include Legumes overview, pointing of genera and species. Focus on biological characteristics, cultivation techniques and economic values of alfalfa, clover, sweet clover, milkvetch, stylosanthes and other legumes.

Chapter IX Grass cultivation (2 credit hours)
It includes grasses overview, pointing of genera and species. Focus on biological characteristics, cultivation techniques and economic values of bromegrass, ryegrass, Leymus Chinensis, Agropyron , sudangrass and other grasses.

Chapter X Feed crop cultivation (2 credit hours)

It is about cultivation techniques of cereals, legumes, tuberous roots and tubers as well as melons and aquatic feed crops, focusing on the profile, biological characteristics, cultivation techniques and feeding value of corn.

Chapter XI Forage and feed crops processing and utilization (8 credit hours)

Soiling, feed crop fermentation, hay and forage products, physical and chemical processing and utilization of roughage are learned. Focus on silage, hay and processing and storage principles and techniques of forage products.

(ii) Experimental content and requirements

a. Experiment I: Forage seed morphological identify (2 credit hours)

Objective: master the main morphological characteristics of cultivated forage seed and the basic differences between each other, laying foundation for forage production and scientific research for the future.

Main content: identify seeds according to the externally morphological characteristics internal structure and chemical methods.

b. Experiment II: Testing the quality of planting material (2 credit hours)

Objective: know several important test methods about quality of some planting materials; master the calculation of sowing rate.

Main content: sample, purity test, measure germination rate and germination energy, calculate the price of the seed and actual sowing rate.

c. Experiment III: Determination of forage production performance (2 credit hours)
Objective: master specific determination of several indicators of the performance of forage production.

Main content: determine yield,the proportion of stems and leaves, plant height as well as branch tillers.

d. Experiment IV: identify the type of forage tillers (2 credit hours)
Objective: learn to identify the type of forage tillers has practical significance on the forage production as well as selection of mixed composition and rate, mowing fields and grazing land to establish.

Main content: dig forage roots in specimen areas of pasture and compare tillers with reference materials attached to the main types of cultivation forage, observing characteristics of different tiller types to recognize and register respectively.

(iii)Teaching materials or reference books

a. teaching material:

chief editor: Chen Baoshu .2001, forage crop cultivation. Beijing: China Agriculture Press

b. main reference books:

i.chief editor: Dong Kuanghu. 2003, feed production. Beijing: China Agriculture Press

ii. chief editor :Hong Fuzeng .1990, Chinese perennial forage cultivation techniques. Beijing: China Agriculture Press

iii. original work: Wang Dong, revise:RenJizhou et al, 1989, Forage science. Nanjing: Jiangsu Science and Technology Press

(iv) Exercise arrangements
Make ​​a number of questions or exercises after each chapter, requiring students to complete them in time.

D. Syllabus description
(i) Teaching objective and course description, mission
This course is a professionally elective course for undergraduates whose major is animal production, the purpose and mission is to make students to master the basic principles and methods of cultivation.

(ii) Course content, focus and profundity

This course includes an introduction, the biological basis of forage, building artificial grassland, management and utilization of artificial grassland, mixed forage, forage seed production, forage and feed crop cultivation and so on; focuses on principles and methods of building and management artificial grass; grasps the basic concepts, principles, methods as the base, individual emphasizes involving in a number of cutting-edge developments.

(iii) Teaching requirements and major aspects

This course prefers to practice, besides close integration of classroom teaching and teaching experiment, requiring 2 to 3 days of production practice, the projector, slides, wall charts, samples, matter and other teaching methods should be used so that students are easier to understand and grasp. Teaching should be taught by lectures, shows and experimental observations, supplemented by thinking discussion.
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