
饲草料加工与贮藏学

1、 课程概况

课程编号：  

课程总学时：40 （其中，讲课：32， 实验：8，上机  0，实习0，课外总学时：0）

课程学分：2.5

课程分类：选修

开设学期：秋

开课单位：（动物科技  学院  草业科学  系       教研室）

适用专业：草业科学

所需先修课：饲料学

课程负责人：玉柱
2、 内容简介

饲草料加工与贮藏学是草业科学专业的专业课程， 通过本课程的学习掌握饲草料加工与贮藏的基本理论、工艺流程和操作技术。内容主要包括青干草及草产品加工贮藏，青绿多汁饲料的加工利用，发酵饲草饲料的调制，农副产品与其他饲料加工，配合饲料技术，叶蛋白提取技术，饲草料的去毒加工，饲草料品质检测以及饲草料的利用技术等。

3、 教学大纲

1、课堂讲授部分教学内容与要求（36学时）
第一章  绪论 （1学时）

饲草料加工与贮藏学的概念和任务，国内外饲草料加工与贮藏现状和发展趋势，饲草料加工与贮藏学与其他学科的关系。重点讲授饲草料加工与贮藏在畜牧业生产中的作用。
第二章  青贮饲草料（3学时）

青贮饲草饲料的意义，青贮饲草饲料的类型，青贮中主要微生物及其作用，青贮的发酵过程，青贮过程中营养物质的变化与损失，制备青贮料所需条件，青贮饲草饲料的设备和设施，常规青贮生产工艺、非常规青贮生产工艺，青贮饲草饲料的管理与利用。重点讲授青贮饲料在发酵过程中营养物质的变化和减少营养损失的措施。

第三章  青干草调制（3学时）
影响青干草品质的因素， 牧草干燥过程中水分变化，牧草刈割后生理生化变化，干草加工过程中养分的损失， 青干草加工工艺 ，青干草的贮藏  青干草的管理与利用。重点讲授干草生产过程中营养物质的变化规律和加快干燥速度的措施。

第四章  草粉加工（2学时）

草粉的饲用价值，草粉加工的原料；草粉原料的刈割期，草粉加工工艺；草段加工工艺；草粉加工机械，草粉的贮藏方法；草粉贮藏的注意事项，草粉的利用。重点讲授生产高质量草粉的方法。

第5章 饲草饲料的饲用发酵（3学时）

饲用发酵的作用；饲用发酵的种类，饲草饲料发酵的机理，饲草饲料微贮工艺 ；饲草饲料酶解发酵工艺；饲草饲料EM菌发酵工艺；菌糠饲料生产工艺。重点讲授当前生产效率和利用价值高的新型饲草料发酵工艺。
第6章 饲草饲料理化加工（3学时）
秸秆的理化加工，籽实饲料的理化加工，青绿多汁饲料的理化加工，农工副产品原料的理化加工，木本饲料的理化加工。重点讲授秸秆饲料的氨化处理技术。
第七章  叶蛋白加工利用（2学时）

叶蛋白加工的意义， 叶蛋白加工的原料，叶蛋白加工的机理， 叶蛋白的加工工艺，叶蛋白的贮藏与利用。重点讲授叶蛋白的加工方法。
第八章  饲草饲料成型加工技术（3学时）

成型饲草饲料的种类，颗粒饲料的加工，干草块（饼）的加工，饲料舔砖的加工，成型加工机械，成型饲草饲料的贮藏，成型饲草饲料的品质检测与利用。重点讲授商品化成型饲料加工技术。
第九章  饲草饲料安全生产（3学时）

    饲草饲料安全生产概况，饲草饲料安全生产的意义，影响饲草饲料安全性的因素，饲草饲料安全性控制。重点讲授低毒饲草饲料去毒加工技术。

第十章  饲草饲料的品质检测技术（3学时）
  饲草饲料品质检测的意义，饲草饲料品质检测的项目，饲草饲料检测样本的制备，饲草饲料常用的检测技术，常用饲草饲料的检测。重点讲授饲草料的质量标准，品质感官评定和实验室评定以及饲草料品质与经济效益的关系。

第十一章  牧草的非饲用加工利用（2学时）

牧草中香辛料的提取，牧草中色素的提取，牧草的食用加工，中草药饲草料加工利用。重点讲授芽菜、保健茶、胶囊和片剂的生产工艺。

2、实验、实习部分教学内容与要求（8学时）

（1） 青贮料制备和品质鉴定（2学时）

目的：掌握青贮调制原理和技术要点， 熟悉测定青贮料品质鉴定的方法。

主要内容：在实验室条件下，利用塑料罐制备添加剂处理和无处理的青贮料，放置3周后测定其发酵品质。

（2） 加快牧草干燥速度方法的应用效果评定（2学时）

目的：掌握加快牧草干燥速度的原理和方法。

主要内容：选择几种化学干燥试剂，在刈割后的牧草上喷洒之后测定牧草水分散失速率。 

（3） 苜蓿芽菜的制备（2学时）

目的：掌握非饲用牧草产品-苜蓿芽菜的制作方法：

主要内容：选择若干苜蓿品种，将其种子在适宜条件下进行发芽生产芽菜。

（4） 叶蛋白提取（2学时）

   目的：掌握豆科牧草叶蛋白提取方法。

   主要内容：在实验室条件下，采用苜蓿原料利用加热凝聚法进行叶蛋白提取。

3、使用教材及主要参考书

教材：  “饲草料加工与贮藏学”，玉柱主编，中国农业大学（预计2005年9月出版）

参考书：“饲草饲料加工与贮藏”，张秀芬主编，农业出版社

“草产品加工技术”,  汪玺主编，金盾出版社

       “The Biochemistry of silage”,Peter McDonald, John Wiley & Sons Ltd

（三）实习（实习内容要点、实习周数、实习报告的撰写要求等）
本课程是草业科学专业的主干专业课程，其内容属于技术领域，要学好本课程，必须设置一些实习内容，通过现场实习才能理解和掌握本课程要求的目标，为此请求安排如下几项实习内容。

实习内容：1、拉伸膜和袋式灌装青贮

          2、田间青干草调制
          3、苜蓿人工干燥和草颗粒、草块和草砖加工

          4、玉米秸秆氨化处理

          5、苜蓿草捆和二次打捆加工和加工机械的操作

          6、饲草料产品饲喂情况调查

          7、饲草料产品质量检测

饲草料产品加工实习周数，1周

实习地点：北京农机试验推广站和天津饲草料推广站

实习报告撰写要求：

1、 写明实习目的、任务及要求

2、清楚实习调查内容、工艺流程、操作方法，对实习结果应进行详细阐述，并且有一定的理论分析

3、实习过程中对实习的收获、感受记录下来，实习结束后一起交流，提出期望与改进意见。

4、要求每位同学提交每次论文的实习报告外，撰写一篇总体实习论文。
教材及主要参考书

教材：张秀芬主编《饲草饲料加工与贮藏》，农业出版社，

四、教学大纲说明

1、教学目的与课程性质、任务

教学目的：通过本课程的学习，可初步掌握饲草料加工与贮藏的基本理论和技能，达到具有组织、管理、指导饲草料加工与贮藏的能力，针对生产中存在的实际问题，提出切实可行的解决饲草料加工贮藏的途径和方法，为畜牧业的发展和饲草料的合理有效利用贡献力量。

课程性质：是研究饲草料加工与贮藏原理和技术的科学。就饲草料加工与贮藏本学科的性质而言，属于饲草料生产学的范畴，在农产品加工与贮藏中居重要地位，是农业生产的一个重要组成部分; 就其应用而言，饲草料加工与贮藏直接服务于畜牧业和相关产业，是畜牧生产和饲草料的合理利用中所不可缺少的环节，是高等农业院校草业科学专业的主干课程之一，也是动物生产有关学科的主要选修课。

课程任务：饲草饲料加工与贮藏的任务，主要是运用现代生物科学农业科学技术，以保持和提高饲草料的营养价值，特别是以尽量减少青绿饲料加工贮藏过程中的营养损失为基本理论，以研究饲草料加工贮藏技术为重点。同时涉及其他一些饲草料的加工贮藏方法，为饲养业提供优质的饲草料。
2、课程主要内容、重点及深度

课程主要内容：饲草料加工与贮藏学是一门为饲养业服务的综合性生产学科，目前在我国刚刚兴起尚处于初步阶段。它的内容主要包括牧草及饲料作物的加工贮藏技术，农副产品与其他饲料加工，配合饲料技术，饲草料的去毒加工以及饲草料成型工艺等

课程重点：发酵饲草饲料的调制，青干草的调制和干草捆的加工，秸秆饲料的理化处理，饲草料成型加工，叶蛋白加工利用

课程深度：加工贮藏过程中营养物质的变化规律，影响饲草料产品质量的影响因素，饲草料产品加工调制的新工艺和新技术，饲料价值的评价体系，饲草料利用技术

3、教学要求与主要环节

教学要求：学生掌握课堂讲授的基本概念、基础理论、操作过程和技术，对于指定教材详细阅读并学习，对于指定的其他参考书目作为泛读材料。

主要环节：课堂讲授、课堂提问、课外讨论、期末考试、教学实验等环节，学生最后成绩由这些内容的综合评定。

执笔人：玉柱
审定人：

Forage processing and conservation

1.  Course basic situation
Course code: 

Total credit hours: 40 (Teaching: 32, Experiment: 8, Machine: 0 Internship: 0, Extracurricular: 0)

Course credits：2.5

Course category：elective

Open term： Autumn

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

Course which should have learned before: feed science

Course leader： YU Zhu

2．Content Introduction
Forage processing and conservation is the specialized course of the glassland science. The aim of studying the course is to master the basic theory, process flows and operative technique of forage processing and conservation. The content primarily includes processing and conservation of the hay and forage, process and utilization of the green succulent feeds, modulation of the fermentation forage feed, processing of subsidiary agricultural products and other feeds, formula feeds technique, leaf protein extraction technique, detoxification process of forage, quality check and utilization of forage, and so on.

3. Syllabus

a. The teaching content and requirement of lectures(36 credit hours)
Chapter 1. Introduction (1 credit hour)

Know the conception and mission of forage processing and conservation, current situation, development tendency of the forage processing and conservation at home and abroad, and the relation between forage process and conservation and other subjects. The emphasis is its effect on livestock husbandry production. 

Chapter 2. Silage (3 credit hours) 

Know the significance and type of silage, the main microorganism and its function in the silage, the fermentation process of silage, the change and loss of nutrition during the silage making, the condition, equipment and installation of silage making, the processing technique of common and unconventionality silage, the management and utilization of silage. The emphasis is the nutrition change and method to reduce it during fermentation process. 

Chapter 3. Hay modulation (3 credit hours)
Know the facts which can affect on hay quality, the moisture change during the hay drying process, the physiological and chemical change after the forage cutting, the nutrition loss during the hay process, the processing technique, conservation, management and utilization of hay. The emphasis is the nutrition change pattern during the hay process and the method how to raise the rate of drying.

Chapter 4. Class meal process (3 credit hours)

Know the feeding value and, raw material, processing technique, equipments and conservation method, conservation attentions and utilization of gass meal, the cut period of the raw material, the processing technic of grass segments. The emphasis is how to product high quality grass meal.

Chapter 5. The feeder fermentation of forage (3 credit hours)
Know the function and variety of feeder fermentation, the forage fermentation mechanism, the forage microbiological fermented, enzymolysis fermented and EM strain fermented technique and forage WMLE processing technique. The emphasis is the new style forage fermented technique which have high production efficiency and utilization value.

Chapter 6. The forage feeds physiological and chemical process (3 credit hours)
Know the physiological and chemical process of the straw, seed feeds, green succulent feeds, subsidiary agricultural products, and woody feeds. The emphasis is ammoniated treatment technique of straw.
Chapter 7. The process and utilization of leaf protein (3 credit hours)  

Know the signification, raw material, mechanism, technique, conservation, and utilization of leaf protein process. The emphasis is the leaf protein extraction method.   
Chapter 8. The forage feeds forming processing technique (3 teaching hours)

Know the style, conservation quality check and utilization of forming forage feeds, the grain feeds process, the hay-cube and hay-cake process, feeds lick block process, and forming process equipments. The emphasis is the commercialization forming feeds processing technique.

Chapter 9. The safety production of forage feeds (3 credit hours)
Know the safety production profile and signification of forage feeds, the facts which can affect on forage feeds security, and the control of forage feeds security. The emphasis is the detoxification processing technique of forage feeds which have low toxicity.

Chapter 10. The quality check technique of forage feeds (3 credit hours)
Know the signification, items, sample preparation, favorite check technique of quality check and the favorite forage check. The emphasis is the quality standard, quality organoleptic investigation and laboratory evaluation of forage and the relation between forage and economic benefits.  

Chapter 11. The process and conservation of forage which do not use for feed (2 credit hours)

Know the spice and color agent extraction in the forage, the forage process as food, and the process and utilization of forage which is Chinese medicinal herb. The emphasis is processing technique of meina, health protection tea, capsule, and tablet. 
b.The teaching content and requirement of experiment and practice (8 credit hours )

Ⅰ The preparation and characterization of silage (2 credit hours)

Objective: master the modulation theory and technique points, and have an intimate knowledge of the method of characterization of silage.

Main content: use the plastic can to modulate silage include with additive and no additive in the laboratory. After 3 weeks, determine its fermentation quality. 

Ⅱ The application effect evaluate of the method how to raise the rate of drying (2 credit hours)

Objective: master the theory and method how to raise the rate of drying.

Main content: measure the moisture loss rate of forage after cutting and sprinkling some chemical dehydrator.

Ⅲ The preparation of alfalfa meina (2 credit hours)
Objective: master the method of forage production which do not use as food ----- alfalfa meina.

Main content: choose a number of alfalfa variety. Use the seed to product meina under the suitable condition.  
Ⅳ The extraction of leaf protein (2 teaching hours)

Objective: master the method of the leaf protein extraction from leguminous forage.

Main content: use heating coacervation process to extract the leaf protein from alfalfa in the laboratory.
c. Teaching materials or references:

Teaching materials: "Forage processing and conservation", YuZhu, China               Agricultural University. 
References: "Forage processing and conservation", Zhang Xiufen, Agricultural    Publishing Company.

           "Forage process technique", WangXi, Jindun Publishing Company.

           "The Biochemistry of silage", Peter McDonald, John Wiley & Sons Ltd.
d. Practice (the content points, time, and the writing requirement of practice report)

The course is the specialized course of the grassland science. The content is part of technique field. Plan some practice in order to study the course better. Then we can understand and master this course through practice. So plan below practice content. 

Practice content:Ⅰbaled and bag silage

      Ⅱmodulation of hay during filed

         Ⅲprocess of alfalfa drying, glass grain, hay-cube, and feeds lick block 

              Ⅳammoniated treatment technique of straw

              Ⅴalfalfa hay and secondary bundling process and manufacturing machinery operation 

          Ⅵ the feed of forage condition survey

          Ⅶ the forage quality check  

Practice time: 1 week

Practice location: Beijing agricultural equipment experiment extension station and Tianjin forage extension station

The writing requirement of practice report:

    Write the practice objective, mission, and requirement clearly.

    Know the survey content, process flow, operation method. Describe the practice results and analyze it.

    Record experience and thinking during the practice, communicate together, propose expectations and improvements.

    Each student should submit reports of each practice and write a general practice papers.

Teaching materials: "Forage process and conservation", Zhang Xiufen, Agricultural Publishing Company.

4. Syllabus description
a. Teaching objective and course description, mission

    Teaching objective: through studying the course, we can master the basic theory and technique of forage process and conservation. Reach the level of organize, management, and guide the forage process and conservation. And come up with the path and method to solve forage process and conservation aim at the practical problems in the production. Contribute the strength to the development of the livestock husbandry and the forage rational effective utilization.

    Course description: the course is the science of studying the forage process and conservation. It belongs to the forage production on the subject description. The course has important position on the agriculture production process and conservation. It is an important part of the agriculture production. Referring to application, forage process and conservation directly give service to livestock husbandry and relative industry. It is a necessary part in livestock husbandry and rational utilization of forage, and one of the specialized courses set for glassland science major of the agriculture college. It is the main elective class for the relation subject with animal production. 
    Course mission: The mission is applying the modern biological science and agriculture science technique to keep and improve the nutrition value of forage. Especially reduce as much as nutrition loss during green feeds process and conservation and emphasis on studying the forage process and conservation. Meanwhile the course refers to other process and conservation methods of forage, providing high quality forage for .   
b. Course main content, focus and profundity

    Course main contents: Forage processing and storage is a comprehensive producing academic for feed industry, which placed in an initial step at the present time in our country. Its contents mostly include grass and feed crop processing storage technology, and agricultural products processing with other feed , and also contain grass and feed crop out of poison processing and molding technique.

    Course focus: Grass and forage silage preparation, green hay preparation and hay bind processing, grass molding processing, leaf protein processing and utilize.

    Course profundity: Nourishment physical change law during the processing and storage, impact factor of the forage quality. New craft and technique of the forage preparation, appraisal system of feed worth, utilize technique of forage.
c. Teaching requirements and major aspects

    Teaching requirement: master the conceptual framework and foundation theory and operation processing technique during the classroom teaching period. 

    Major aspects: explain in detail before experiment, preparation and so on.
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