牧草与草坪草种子学
一、课程基本情况
课程中文名称：  牧草与草坪草种子学
课程编号：04130225
课程总学时： 32（其中讲课：32，实验：0，上机:0，实习：0，课外学时：0）
课程学分：2.5

课程分类：必修

开设学期：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：植物解剖学、植物分类学，牧草育种学、牧草栽培学

课程负责人：王显国
二、内容简介
牧草与草坪草种子学是草业科学专业的骨干课程，主要介绍国内外牧草与草坪草种子科学研究进展；牧草与草坪草种子形态与解剖结构、种子休眠与萌发机理与类型、种子形成发育过程的生理生化变化及物质积累规律、种子老化劣质及活力变化的生理生化基础及规律等基础理论知识；牧草与草坪草种子检验技术、种子审定技术、种子生产技术、种子加工技术、种子贮藏技术等实用技术；牧草与草坪草种子经营管理及行政管理；与种子结构和生理有关的实验室技能操作。

三、各部分教学纲要
1．课堂讲技部分教学内容与要求（32学时）

绪论（1学时）

种子的含义，牧草及草坪草种子学的概念及研究内容，牧草种子在我国草地畜牧业、国土治理及生态建设中的地位，国内外牧草及草坪草种子科学研究与实践。

第一章   牧草与草坪草种子的形态与解剖特征（2学时）

    种皮、胚、胚乳等种子的重要解剖结构，不同种类牧草与草坪草种子的形态特征，重要牧草与草坪草种子的形态解剖结构描述，牧草与草坪草种子分类及检索。

第二章   牧草与草坪草种子的化学成分和组合（2学时）

牧草与草坪草种子化学组成，种子各结构部分的化学组成及种子中的主要营养物质；牧草与草坪草种子中的酶、维生素、激素、色素的含量及功能。

第三章   牧草与草坪草种子的形成发育（4学时）

牧草与草坪草的开花、传粉、受精特点，不同牧草与草坪草种子的发育模式，种子形成发育过程中贮藏物质的来源、转化及贮藏，与种子发育有关的营养物质的变化，种子成熟与环境的关系。

第四章   牧草与草坪草种子的休眠（4学时）

牧草与草坪草种子休眠的概念和意义，种子休眠的种皮透性或机械束缚、种胚后熟、抑制物质，光效应等机理及类型，种子休眠的激素调节学说、光敏素调控学说、呼吸途径调控学说等假说，种子打破休眠的物理和化学方法。

第五章   牧草与草坪草种子的萌发（2学时）

牧草与草坪草种子萌发的吸胀、萌动及发芽等过程，种子萌发的活化、修复、分解代射、蛋白质与核酸合成等生理生化基础，种子萌发期间的呼吸强度与呼吸商，呼吸途径，能量转变；种子萌发的水分、温度和氧气条件。

第六章   牧草与草坪草种子检验（4学时）

牧草与草坪草种子检验的目的，种子检验的发展历史及国际组织，种子检验的常规程序；种子扦样的原理、样品的种类，扦样和分样方法；各种牧草与草坪草净度分析中净种子定义及净度分析规程和标准，其他植物种子测定方法和标准；牧草与草坪草种子发芽试验的原理、程序和标准，促进种子发芽的处理方法，种苗类型及种苗评定方法和标准，种子生活力测定的意义、方法和标准；种子水分测定的意义、方法和标准。

第七章   牧草与草坪草种子活力（2学时）

牧草与草坪草活力的概念及意义，种子活力的实质；种子劣变的生理生化过程及与活力的关系；种子活力的测定方法及测定标准，种子活力科学研究的进展。

第八章   牧草与草坪草种子生产（4学时）

牧草与草坪草种子产量组分及产量类型的划分，潜在种子产量与实际种子产量之间的差距及实际种子产量低的原因；牧草与草坪草种子生产的地域性理论，种子形成对光照、水分、土壤等环境因子的要求；种子生产的播种、施肥、灌溉、杂草防除、人工辅助授粉、果后残茬等田间管理措施；牧草与草坪草种子收获、清选与加工设备、工艺及技术。

第九章   牧草与草坪草种子审定（3学时）

牧草与草坪草种子审定的意义及目的，种子审定的产生和发展，种子审定中田间管理及收获加工的要求及标准，包括申请、田间检查、收获加工监督、室内检验、贴签等内容的种子审定程序及规程。

第十章   牧草与草坪草种子的贮藏（2学时）

牧草与草坪草种子寿命的概念及类型，影响种子寿命的遗传和环境因素；种子贮藏过程中生命活动及代谢变化，微生物及仓虫对贮藏种子影响及危害，种子贮藏中包装、贮藏库、贮藏方法，种子贮藏期间的库仓管理。

第十一章   牧草与草坪草种子的经营与原理（2学时）

牧草与草坪草种子公司的类型及种子经营中的市场调查、经营预测和决策、经济计划、销售和效益评估。种子行政管理的依据和机构，种子行政检查及处罚，种子行政复议等。

四．教材及主要参考书
教材：  韩建国主编《牧草种子学》，中国农业大学出版社， 2000年第1版

参考书：黄学林 等编《种子生理实验手册》农业出版社，北京，1985年第1版
韩建国著《实用牧草种子学》，中国农业大学出版社，1997年第1版

执笔人：（签名）

审定人：（签名）

                         2011年3月7日制定（修订）

Forage and Turfgrass Seed Science

1. Basic information

Course code: 04130225
Total class hours: _32__, among which_32_ hours for lectures, _0__ hours for experiments, __0__hours for on-line teaching,  0  hours for after school learning.

Credits: 2.5
Type of the course: Compulsory 

Term: Autumn

Institution: Grassland Science Department, Animal Science and Technology College

Majors: Grassland Science

Prerequisites: Plant Anatomy, Botany, Forage Breeding, Forage Cultivation

Person in charge of the course: Wang Xianguo

2. Course description 

Forage and Turfgrass Seed Science, one of the major courses of grassland science, mainly focuses on the research progress in forage and turfgrass seed science, to convey the basic knowledge such as forage and turfgrass seed morphology and anatomy, mechanisms and types of seed dormancy, seed germination, physiological and biochemical aspects of seed formation and maturation, reserve accumulation rules of seed maturation. What’s more, seed technologies relating seed test, seed certification, seed production, seed processing and seed storage are also presented in this course.

3. Design of each teaching section

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

Introduction (1 class hour)

The definition of seed and the content of Forage and Turfgrass Seed Science are introduced. The importance of seed in animal husbandry and ecological construction is introduced also. Research of forage and grass seed 
Chapter 1: Morphological and anatomical characteristics forage and turfgrass seed (2 class hours). Seed is composed of several parts such as seed capsule, embryo and endosperm. Morphological characteristics of different forage and turf seed and Anatomical characteristics main forage and turf seed are introduced. Classification and retrieval of forage and turf seed are also presented.

Chapter 2: chemical composition of forage and turf seed (2 class hours)


  Chemical composition of seed and content and function of main nutrient substance of seed such as enzymes, vitamins, hormone, pigment are introduced.

Chapter 3: Forming and development of forage and turf seed (4 class hours)

Characteristic of blossom, pollination and fertilization of forage and turf seed, developmental model of different forage and turf seed are introduced. Nutrient substance variation related to seed development, source, change, storage of carbohydrate and relationship between seed mature and environment are presented.

Chapter 4: Seed Dormancy. (4 class hours)

Students will understand how to read scientific articles. They will know which documents need read roughly and which need read carefully as different read way can make different effect.

Chapter 5: Forage and turfgrass seed germination (2 class hours)


Forage and turfgrass seed germination procedure starts from imbibition. Following this step,  many physiological biochemical such as activation, restoration, decomposition of seeds and synthesis of protein and DNA are to proceed. RQ, respiratory pathways, transformation of energy and water condition, temperature condition, O2 condition of seed sprout are introduced.

Chapter 6: Forage and turfgrass seed test（4 class hours）


Purpose of seed testing, history and international organizations of seed testing, normal procedure of seed testing, seed sampling, Purity analysis of seed testing, germination test of seed, determination of seed viability and determination of moisture content of seed are introduced.

Chapter 7: Viability of forage and turf seed（2 class hours）


Definition of forage and turf seed viability, nature of seed viability, relationship of seed viability and seed deterioration, methods and standard of determination of seed viability and progress of seed viability research are introduced.

Chapter 8: Production of forage and turf seed (4 class hours)


Yield components, reason of different between potential seed production and actual seed production, region of forage and turf seed production, effect of light, water, soil on seed formation, field management of seed production, acquisition of forage and turf seed are introduced.

Chapter 9: Forage and turf seed certification (3 class hours)

Purpose of forage and turf seed certification, emergence and history of seed certification, standard of field management in seed certification such as application, field examination, harvest control, experiment testing, labeling etc are introduced.

Chapter 10: Storage of forage and turf seed (2 class hours)


Conception and types of forage and turf seed lifespan, effect of inheritance and environment on seed lifespan, life activities during seed storage, disadvantage of microorganism and bugs in seed storage, packing, storehouse and storage methods are introduced.

Chapter 11: Forage and turf seed marketing (2 class hours)


Type of forage and turf seed company, market research, management forecast, sell and benefit evaluation are introduced. Governments related to seed management process, governmental examination of seed, seed governmental reconsideration are also showed.

4. Textbook or references: 

Textbooks:


Han Jianguo. Forage seeds, Chinese Agricultural University Press. 

References:


Huang Xuelin etc. Lab manual of seed physiology. Agriculture Press.


Han Jianguo. Practical forage seed, Chinese Agricultural University Press.
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