草业科学综合实验
1、 课程基本情况
课程编号：04140170
课程总学时：32 ，其中：讲课：0 ，实验：32 ，上机： 0 ，实习：0，课外：0 。
课程学分：1
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：无
课程负责人：王显国
2、 课程内容简介
课程是草业科学专业课程的重要补充，旨在让学生掌握草业科学专业相关的实验技术，内容包括牧草种子形态特征、牧草育种材料观察、牧草考种实验、种子质量检验、组培实验参观、牧草种子活力测定、植物组织水费饱和亏的测定、植物蒸腾强度的测定、土壤有机质含量的测定、水分对植物生长发育的影响、盐分对植物生长发育的影响等。
三、各部分教学纲要

1、实验、实习部分教学内容与要求：

实验一：牧草种子的形态学特征（2学时）
通过本次实验课，要求初步掌握种子形态特征，为今后科学研究、饲料生产及生态植被恢复奠定基础。
实验二：牧草育种材料田间观测（2学时）

进行牧草、草坪草特性观测；物候期观测；诱变突变体的观测和筛选；种子分收分藏。 
实验三：牧草考种实验（2学时）

了解重要豆科牧草与禾本科牧草生物学特性；掌握牧草研究育种材料的基本方法。

实验四：牧草种子质量检验（4学时）
种子取样，净度、标准发芽率的测定。本实验的目的是了解取样方法和室内进行种子质量评定的方法。

实验五：组培实验参观（2学时）
观察和了解牧草组培试验主要操作过程，进行主要环节的操作,掌握组培原理和意义。

实验六：牧草种子活力测定（磷酸酯酶测定）（2学时）


酸性磷酸（酯）酶在各类种子中普遍存在，通常，酸性磷酸（酯）酶活性与种子活力呈正相关。本实验用分光光度计进行比色测定酸性磷酸（酯）酶活性。
实验七：牧草种子休眠破除方法（2学时）
    了解牧草种子休眠特性的确定，掌握种子休眠破除方法。

实验八：植物组织水分饱和亏的测定（4学时）

植物组织内的水分状况通常用“自然含水量”、“饱和含水量”及“临界含水量”这三种方式表示。利用这三种含水量的数值即可以计算出更能表明植物体内水分状况的另两种表示方法，即：自然饱和亏和临界饱和亏。本实验通过对植物组织水分饱和亏的测定，求出植物的需水程度。

实验九：植物蒸腾强度的测定（4学时）

本实验根据植物蒸腾失水后重量减轻的特性，利用称重法测得一定时间内所失水量以表示蒸腾强度。

实验十：土壤有机质含量的测定（4学时）


土壤混合样品的采取，土壤有机质含量测定。
实验十一：水分对植物生长发育的影响（2学时）


植物对水分的需要分为“生理需水”和“生态需水”。本实验通过给幼苗施浇数量不等的水，观察其在不同的生境条件下生理及生态的变化。

实验十二：盐分对植物生长发育的影响（2学时）


土壤溶液中易溶盐增加，浓度和渗透压增加，细胞很难吸收到水分，会引起叶片变厚、气孔径减小、营养失调等症状的发生。本实验通过给幼苗实施不同浓度的盐溶液，观察其变化，分析其原因与机理。
四、使用教材或主要参考书： 
教材：中国农业大学自编教材《草业科学综合实验实验指导手册》
执笔人：王显国 张蕴薇 邵新庆
审定人：

                                            2011年3月2日
Integrated Experiments of Grassland Science
1. Basic information
Course code: 04140170
Total teaching hours: __32__, among which__0___ hours for lectures, _32_ hours for experiments, __0__hours for on-line teaching.  
Credits: 
Type of the course: Compulsory

Terms: Autumn 

Institution: Grassland Science Department, Animal Science and Technology College

Majors: Grassland Science
Prerequisites: None

Person in charge of the course: Wang Xianguo

2. Course description 

Grassland science experiments are important supplement of other courses. Students will be master of the experiment skills when they complete the course. There are 11 experiments in this course covering pattern and quality examination of forage grass seeds, observation of forage grass breeding materials and tissue culture explanation; determination of water content of plant tissue, plant transpiration intensity and organic content of soil; effect of water and NaCl on plant growth.

3. Design of each teaching section

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

None.

(2) Experiments required: 

    Experiment 1: forage seed identification (2 class hours)

After this class, identities of different forage seeds will be basically mastered in this class laying the foundation of application in scientific research, feed production and ecological restoration.


Experiment 2: Field observation of forage breeding material (2 class hours)


Observation of forage and grass characteristic; phenophase observation; selection of Induced Mutant; distinguishment and storage of forage seeds.


Experiment 3: Observation of forage species (2 class hours)

Students are required to understand the biological character and master the basic research method of breeding material.


Experiment 4：Quality test of forage seed (4 class hours)
After seed sampling, purity and germinating capacity of seed will be determined. Students will understand sampling method of seed and laboratorial seed quality evaluation.

Experiment 5: Observation of tissue culture (2 class hours)
Students will finish the main process of tissue culture explanation in order to understand its theory.

Experiment 6: Seed vigor test (2 class hours)
Phosphoesterase is widely existed in living things. Activity of phosphoesterase relevant for energy of forage grass seed is determined with spectrophotometer.
Experiment 7: Seed dormancy and seed dormancy removal methods (2 class hours)
Seed dormancy characteristics will be studied in this experiment. Major methods to break forage seed dormancy will be practiced.(using Zoysiagrass japonica seeds)
Experiment 8: Determination of water saturation deficit in plant tissue (4 class hours)
Natural Saturation Deficit and Critical Saturation Deficit can be calculated with natural dampness, saturation dampness and critical dampness. Our experiment will determine the degree of drought with Natural Saturation Deficit and Critical Saturation Deficit.

Experiment 9: Determination of Transpiration Rate (4 class hours)
As plant weight will be decrease after Transpiration, we are showing Transpiration Rate with water weight loss in a period of time.

Experiment 10： Test of soil organic content  (4 class hours)
Soil sampling and determination of organic in soil are in process in this experiment.

Experiment 11: Effect of water on plant growth (2 class hours)
Physiological Water Requirement and Ecological Water Requirement are tow types of plant need for water. We are going to gain the variation of plant in different environment by providing different water to the seedling.

Experiment 12: Effect of saline matter on plant growth (2 class hours)
As saline matter density increasing, plant cell can’t absorb water easily from soil, leading to many symptoms such as increasing of leaf thick, shrinking of stoma, nutrition imbalance etc. We will provide different density of saline matter for seeding, in order to find out what will be to the seeding and why it will be.

4. Textbooks or references: 


Textbook: Guide for Integrated Experiments （unpublished）
Written by: Wang Xianguo, Zhang Yunwei, Shao Xinqing
Authorized by: Zhang Yingjun
March 2, 2011

