饲料学

1、 课程基本情况
课程编号：04110061
课程总学时：40 (其中，讲课 36，实验 4 ，实习 0 ) 

课程学分：2.5

课程分类：  必修        

开课学期：  春季       
开课单位：动物科技学院  动物营养与饲料科学系    

适用专业：动物科学、草业科学
所需先修课：动物生理学、动物生物化学、动物营养学、动物微生物学、化学、生物统计学

课程负责人：孟庆翔、张日俊、任丽萍、周振明

2、 课程内容简介
饲料学主要讲授饲料科学在畜牧业中的重要性、饲料分类、粗饲料、青绿饲料、能量饲料、蛋白质饲料、矿物质与维生素饲料、添加剂饲料的种类与特点、青贮饲料与制作技术、饲养标准与饲料配方技术、预混料与浓缩料配制技术、饲料质量检查与质量标准、饲料安全与饲料法规等内容。课程重点放在常用饲料原料的营养特点与利用以及饲料配方技术上，使学生获得理论与实践的知识。

3、 各部分教学纲要

1、课堂讲授部分教学内容要点、基本要求及学时数等。

第一章  绪 论 (2学时)

饲料在畜禽饲养中的重要作用，我国饲料资源现状与发展前景，国外饲料科学研究与生产现状，现代技术在饲料科学中的应用，学习饲料学课程的要求。重点讲授饲料学的概念和对于畜牧生产的重要性，启发学生的学习兴趣和热情。

第二章 饲料分类 (2学时)

饲料分类方法概述，饲料传统分类法，国际饲料分类法和中国饲料分类法。重点要求学生能够正确掌握饲料分类的意义和方法。结合饲料原料辨认实习，加深学生对于课程的理解。

第三章  粗饲料 (2学时)

讲授粗饲料、干草和农作物秸秆的营养特点，影响粗饲料营养价值的因素，以及提高粗饲料营养价值的技术途径。重点是如何提高粗饲料的利用价值。

第四章  青绿饲料 (2学时)

青绿饲料的概念，青绿饲料种类、营养特点及影响因素，青绿饲料在畜禽饲养中的应用等。

第五章  青贮饲料 (2学时)

青贮饲料概述，青贮饲料的优缺点，青贮设备与制作技术，青贮饲料发酵原理与生产应用，青贮添加剂和青贮饲料质量评价等内容。重点介绍青贮饲料的制作技术，结合实习来加深印象。

第六章  能量饲料 (6学时)

谷物籽实类饲料的营养特点，谷实类加工副产品，液体能量饲料，根茎瓜类饲料，能量饲料的加工等。

第七章  蛋白质饲料 (6学时)

植物性蛋白质饲料，动物性蛋白质饲料，单细胞蛋白质饲料，非蛋白氮饲料等。重点介绍植物性蛋白质饲料的营养特点和抗营养因子。

第八章  饲养标准与饲料配方技术 (4学时)

进行日粮配合的意义，饲养标准，饲料配方设计的原则与所需条件，饲料配方的手工计算，利用电子计算机计算饲料配方，饲料配方设计实践

第九章  矿物质与维生素饲料 (2学时)

矿物质饲料，包括常量元素饲料和微量元素饲料，微量元素饲料合理使用的原则，维生素饲料，畜禽维生素需要量，各种商品维生素的规格与保存方法。重点介绍矿物元素和维生素饲料原料的选择原则和注意事项。

第十章  饲料添加剂 (4学时)

抗生素与抗球虫剂，化学合成抗菌剂与作为抗菌剂的其它物质，化学合成抗菌剂，有机砷抗菌剂，高铜制剂，酶制剂，生长激素和营养再分配剂，活菌制剂，酸制剂，饲料品质改善剂等。

第十一章  预混料配制技术 (2学时)

介绍载体、稀释剂、吸附剂的概念与要求，微量元素预混料配制技术，维生素预混料配制技术，复合预混料生产，浓缩料配制技术。

第十二章 浓缩饲料及其配方技术（2学时）

浓缩饲料的概念，配制浓缩饲料的基本要求，间接法计算浓缩饲料配方，直接计算浓缩饲料配方，配制浓缩料的几点注意事项。

第十三章  饲料安全和饲料法规 (2学时)

饲料中有毒有害成分及其危害，饲料安全与质量标准，饲料法规，饲料质量检查。重点是引起饲料不安全的因素和饲料质量安全保障法规。

2、实验、实习部分教学内容与要求：

(1) 实验名称：饲料原料辨认和饲料分析仪器参观实验

实验类型：演示

学时数：2

内容提要：1） 在西校区的科学院区动物营养与代谢实验室展示玉米、高粱、小麦、大麦、蒸汽压片玉米、大豆、豆粕、棉籽粕、菜籽粕、石粉、磷酸氢钙、鱼粉、小麦秸、羊草、青贮玉米秸、维生素等饲料原料，供学生参观和辨认。


2） 参观和演示本校肉牛研究中心实验室和农业部饲料工业中心实验室的饲料分析仪器设备，使学生对现代化饲料分析仪器设备有一个基本了解。

实验室是否开放；开放

实习内容要点：识别常用饲料原料，演示常用饲料分析仪器，了解饲料的一般特性和物理特征以及仪器设备的使用原理与基本操作。

实习报告的撰写要求：现场点名，不要求写试验报告

(2) 计算机饲料配方实验

实验类型：验证

学时数：2

内容提要：利用电子计算机的Excell优化功能进行计算机饲料配方实验，让学生掌握计算机配方的基本原理与技术，计算出肉牛、产奶牛、蛋鸡、肉鸡、肥猪饲料配方，使学生基本上可以完成饲料配方的优化。

实验室是否开放；开放

实习内容要点：肉牛、产奶牛、蛋鸡、肉鸡、肥猪饲料配方优化的原理与基本操作。

实习报告的撰写要求：要求写出饲料配方结果的试验报告

四、使用教材或主要参考书： 

1、参考教材：《饲料学》，王成章 王恬 主编，中国农业出版社，2003年，第一版。

2、Livestock Feeds and Feeding, D. C. Church, 5rd Ed. 2002.

3、Feeds and Feeding, T. W. Perry, A. E. Cullison and R. S. Lowrey, 2004
执笔人：孟庆翔 张日俊 任丽萍 周振明
审定人：

                                     2011年5月30日制定
Feed Science
1. Basic information

Course code: 04110061
Total teaching hours: _40_, among which__36__ hours for lectures, _4_ hours for experiments, _0__hours for on-line teaching.  

Credits: 2.5
Type of the course: Compulsory 

Teaching terms: Spring 

Owner of the course: Department of Animal Nutrition and Feed Science，College of Animal Science and Technology

Majors applicable:  Animal science, Grass and forage science

Prerequisites: Zoonomy, Animal Biochemistry, Animal nutrition, Animal microbiology, Chemistry, Bio-statistics

Person in charge of the course: Qingxiang Meng, Rijun Zhang, Liping Ren, Zhenmin Zhou
2. Course description 

Feed Science includes the following contents: importance of feed science in livestock production, feed classification, nutritional characteristics and utilization of forages and dry roughages, green fodders, energy, protein, minerals and vitamins and additives. Feed Science course also includes silage making technique; feeding standard and dietary formulation; premix and concentrates; feed quality standard and control; and feed safety and regulations. The course focuses on the nutritional characteristics and utilization, with the purpose on providing both theoretical and practical knowledge to students. 
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 

Chapter 1 Introduction (2 teaching hours)

This chapter is to introduce the important role of feeds in animal husbandry, current situation and development prospects of feed industry in China, research and production status of feeds in foreign countries, application of modern technology in feed science and the requirements of studying feed science. This chapter focuses on the concepts of feed science, the importance of livestock production and stimulates and enhances the studying interest of students.

Chapter 2 Classification of feeds (2 teaching hours)

This chapter includes the introduction of classification of feeds, traditional classification, international and China methods for classification of feeds. Students should understand and comprehend and command significance and methods for classification of feeds. Combining with the identifying practice of feedstuffs, enhancing students understanding of the course.

Chapter 3 Roughages (2 teaching hours)

This chapter includes the nutritional characteristics of roughages, hay and crop straw, the factors that affect the nutritional value of roughages, technical approach that improve the nutritional value of forages, focusing on how to improve the utilization value of roughage.

Chapter4 Green forages (2 teaching hours)

This chapter includes the concepts, species, nutritional characteristics of green forages，the factors that affect the nutrients and the application of these in livestock production.

Chapter 5 Silage (2 teaching hours)

This chapter includes overview, advantages and disadvantages of silage, silage-making equipments and making technology, principle of fermentation, production and applications, additives, evaluation of silage quality. It focuses on the making technology of silage and enhancing the students’ interest in silage production by practice.

Chapter 6 Energy feeds (6 teaching hours)

This chapter includes nutritional characteristics of cereals and grains, by-products of cereals, liquid energy feeds, root and tuber feeds and processing of energy feeds.

Chapter 7 Protein feeds (6 teaching hours)

This chapter includes plant protein, animal protein, single cell protein and non-protein nitrogen feeds, focusing on the nutritional characteristics of plant protein feeds and its anti-nutritional factors. 

Chapter 8 Feeding standards and feed formulation technology (4 teaching hours)

This chapter includes the significance of ration formulation, feeding standards, principles and requirement for ration formulation, formulation of rations using hand and computer and practice of ration formulation. 

Chapter 9 Mineral and vitamin feeds (2 teaching hours)

This chapter includes the trace elements and use of these, vitamin requirements of livestock and poultry, specifications and storage of commercial vitamins. This chapter focuses on the selecting principles and considerations of raw mineral and vitamins feeds. 

Chapter 10 Feed additives (4 teaching hours)

This chapter includes antibiotics, anticoccidial agents, chemosynthesis antibacterial agent and others substances used as antibacterial agents, organic arsenic antibacterial agents, copper preparation, enzymes, growth hormone, nutrient redistribution agents, viable preparation, acid preparations and improvement agents of feed quality.

Chapter11 Premix preparation techniques (2 teaching hours)

This chapter includes the concept and requirements of carriers, diluents and adsorbent the formulation techniques of trace elements and vitamin premix, production of compound premix and formulation techniques of concentrates.

Chapter 12 Concentrate feed and formulation technology (2 teaching hours)

This chapter includes the concept of concentrate feeds, basic requirements for formulating concentrate feeds, indirect and direct method for concentrate feed formulation and advices for formulating concentrate feeds.

Chapter 13 Feed safety and feed regulation (2 teaching hours)

This chapter includes the toxic and hazardous components in feeds and its harmfulness, feed safety and quality standard, feed regulation and feed quality inspection. The chapter focuses on the factors which cause feed insecurity and feed quality and safety regulations.

2. The contents and requirements for experimental and practical sections:

(1) Experiment 1: Identifying feedstuff and visiting the instruments for analysis feeds
     Experiment type: Demonstration experiment

     Teaching hours: 2 class hours

 Description:1) Visit and identify corn, sorghum, wheat, barley, steam flaked corn, soybeans, soybean meal, cottonseed meal, rapeseed meal, powder, dicalcium phosphate, fish meal, wheat straw, L. chinensis, silage corn stalks, vitamins in Laboratory of Animal Nutrition and Metabolism on the west campus of CAU.

           2) Visit and demonstrate feed analysis laboratory equipments in Beef Cattle Research Center laboratory and the Ministry of Agriculture Feed Industry Centre to all students in order to give the students a basic understanding of modern equipment for feed analysis.

Lab open or not: open

Key of practice contents: This experiment focuses on identifying common feedstuff, demonstrating feed analysis instruments commonly used, understanding general and physical characteristics of feed and knowing the principles and basic operating of these equipments.

Requirements of practice: Required to attend and no need to write the report.
(2)  Experiment 2: Ration formulation using computer

Experiment type: Verify

Teaching hours: 2 teaching hours

Description: The objective of this experiment is to calculate feed formulation using Excel. Students will learn the basic principles of computer formulation and techniques and finish feed formulation of beef cattle, dairy cows, hens, chickens and pig through this experiment. Students will also complete the optimization of feed formulation.

Lab open or not: open

Key of practice contents: Feed formulation optimization theory and basic operation for beef cattle, dairy cows, hens, chickens and pigs. 

Practice report writing requirements: Write the report of feed formulation.

4. Teaching materials or references: 

1. Chengzhang Wang and Tian Wang, Feed science, ​​China Agriculture Press, 2003, 1st edition. 

2. D. C. Church, Livestock Feeds and Feeding, 2002, 5th edition.

3. T. W. Perry, A. E. Cullison and R. S. Lowrey, Feeds and Feeding, 2004.
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