土壤培训班课程安排
主讲教师简介：
John Duxbury，美国康奈尔大学，农业与生命科学学院，综合植物科学系，土壤和农作物科学部荣誉教授。
研究领域为农业、环境、人类健康。他致力于将农业与人类营养健康和能源生产联系起来。在农业和营养领域的主要研究项目有南亚稻谷-小麦轮作研究、孟加拉国砷污染食物链研究以及南亚、东非抗环斑病转基因木瓜生产研究。在农业和能源领域，致力于开发和使用可再生生物燃料，减少温室气体排放。长期关注土壤有机质的功能和动态，高地和水淹土壤中的氮循环过程以及农业对温室气体通量和气候变化的影响。研究目标为（1）改进农业和自然资源管理，特别是在发展中国家;（2）扩大农业范式，不仅注重生产力和盈利能力，也关注营养和健康效益，以及资源的可持续利用。
教学领域为：1. 土壤，沉积物和水中的有机物质；2. 植物矿质营养。
土壤培训班的具体安排如下：
时间：2017年1月12日至13日、16日-19日9：00AM-16：30PM
地点：辰山植物园南门科普教室
授课内容：土壤科学基础知识
授课形式：理论课与实践课相结合
教学语言：英文，有交替翻译
学员：辰山员工40人，指导站员工，松江农校教师等
参考书：The Nature and Properties of Soils，Comprehensive Assessment
of Soil Health
Curriculum for Shanghai Chenshan Botanical Garden Soils Teaching
上海辰山植物园土壤教学课程表
Day 1& 2
General Introduction to Soils (Global/China scale)土壤概况（全球/中国）
- Environmental variability; spatial variability of biomes and soils
-环境变异性；生物群和土壤的空间变异性
-Processes of soil formation; how types and weathering of parent materials, climate, topography, biota, age and transport processes combine to affect mineral soil formation and distribution
-土壤形成过程；母质的类型和风化，气候，地形，生物群，年代和运输过程结合如何影响矿物质土壤的形成和分布
- Variability within soil profiles
- 土壤剖面的变异性
- Classification systems; brief introduction to Chinese and USA systems
- 分类系统; 简要介绍中美的系统
- Main soil properties of interest
- 相关的主要土壤性质
Discussion of class knowledge of soils in general, soils in the botanical garden and identification of soil related problems/issues at the garden
讨论土壤知识，植物园中的土壤以及相关土壤问题的鉴别/植物园中的土壤问题。
Physical Characteristics of Soils土壤物理特性
- Soil solids and pores- amounts (general description)
- 土壤固相和孔量（一般描述）
- Soil solids; sand, silt and clay sizes, composition and properties; soil texture description and triangle; soil organic matter
- 土壤固相; 砂，泥和粘土尺寸，组成和性质; 土壤质地描述和土壤质地分类三角; 土壤有机质
- Soil pores; sizes for aeration, drainage and water retention
- 土壤孔隙; 通气，排水和保水孔隙
- Soil aggregation; particle size dependence, aggregating agents, aggregate organization and stability
- 土壤团聚体;粒径依赖，聚合剂，聚合组织和稳定性
- Particle and bulk density
- 颗粒密度和容重
- Water infiltration, water holding capacity and plant available water
- 水分入渗，持水力和有效水
- Physical condition problems and solutions; crusting, compaction, loss of aggregation, erosion,
hydrophobicity
-物理条件和解决方案; 结壳、压实、聚合损失、侵蚀、疏水性
Practical – using soils from the botanical garden实践 - 利用植物园的土壤
-How to collect representative soil samples
- 如何收集代表性的土壤样品
-View soil profiles (if possible) and collect samples for measurements
- 查看土壤剖面并收集样品进行测量
-Soil texture by feel and sand content
- 通过感觉和含砂量判断土壤质地
-Bulk density using rings and hole filling method for surface soil
- 使用环刀判断表土容重
-Water retention and drainage (field capacity; infiltration)
- 保水和排水（田间持水量; 入渗）
-Wet aggregate stability
- 湿土团聚水稳性能
-Soil hardness/compaction - penetration resistance
-土壤硬度/压实 -贯入阻力
Day 3 to 6 noon
Chemical Characteristics of Soils土壤的化学特性
-Soil pH and controlling factors; human induced soil acidification; impact on aluminum toxicity to plants
土壤pH和控制因素; 人类引起的土壤酸化; 铝毒对植物的影响
-Organic matter content, components, management and measurement
- 有机物含量，组分，管理和测量
-Soil cation and anion exchange capacity; contributions of clay minerals and organic matter; methods of measurement
- 阳离子和阴离子交换容量;粘土矿物和有机物的贡献; 测量方法
-Soil nutrient content and plant nutrient requirements; overview; retention and supply by in organic and organic soil components; effects of pH, redox potential and plant root growth;nutrient interactions; deficiency and toxicity symptoms; assessment of nutrient availability
- 养分含量和植物营养需求;概述; 无机和有机土壤组分的保持与供应; pH、氧化还原电位和植物根生长的影响; 养分交互作用;营养缺乏和毒性症状; 养分有效性评估
-Plant modification of soil pH and nutrient supply in the rhizosphere (NH4-N versus NO3-N supply; plant response to nutrient deficiencies (cell surface area, pH modification, release of organic complexing agents)
- 土壤pH和根际营养供应的植物修复（NH4-N vs NO3-N供应); 植物对营养缺乏的反应（细胞表面积，pH修饰，释放有机络合剂）
-Toxicity issues, Al and heavy metals
- 毒性问题，铝和重金属
-Issues with nutrient supply and heavy metal toxicities in Chinese soils
-中国土壤的营养供应和重金属毒性问题
Practical实践
pH of botanical garden soils (surface and subsurface; bulk and rhizosphere soil) - by pH meter and Cornell test kit
植物园土壤pH值（地表和地下; 非根际土壤和根际土壤） - 利用pH计和康奈尔检测试剂盒
Biological Characteristics of Soils土壤的生物学特性
-Basic soil biology; fauna and flora; general groups, amounts and diversity; functions of beneficial (e.g. earthworms, nematodes, rhizobia and other N fixers, mycorrhizae) and harmful (nematodes, pathogenic fungi and bacteria) organisms; plant protection mechanisms
-基础土壤生物学;动植物;一般群体，数量和多样性; 有益生物（例如蚯蚓，线虫，根瘤菌和其他固氮菌、菌根）和有害生物（线虫，致病真菌和细菌）；植物保护机制
-Soil ecology; food webs and interactions between plants, fauna and flora
-土壤生态;食物网，植物，动物和植物之间的相互作用
-Soil management practices that have beneficial or harmful effects on soil biology/biological functions and soil ecology
-对土壤生物学/生物功能具有有益或有害影响的土壤管理实践和土壤生态
Practical实践
Soil Health 土壤健康
-Concepts, components and assessment using Cornell approach
-使用康奈尔方法学习概念、组成和评估
-Discussion of potential changes for adaptation to botanical garden soils
- 适应植物园土壤的潜在变化探讨
- Group exercises
- 小组练习
Day 6 pm
Composts and Artificial Soil Mixes堆肥和人工土壤混合物
-Composting of plant residues and organic waste materials; compost properties
- 植物残渣和有机废料堆肥; 堆肥性质
-Cornell soil mix
-康奈尔土壤混合物
-Cornell structural soil for urban environments
-城市环境下使用的康奈尔结构土
-Permeable pavements
-透水性人行道
Ideas for Demonstrations to Illustrate Soil and Plant Variability
土壤和植物变异性展示的一些方法
-Soil profile exhibit
-土壤剖面展示
-Rhizotrons to show root growth and soil effects, e.g. compaction
-用根窗显示根生长和土壤效应，例如，压实
-Demonstration of effects of different soils on plant growth
-不同土壤对植物生长的影响展示
-Rotating displays of agricultural crops (crop garden), varietal differences
旋转展示农作物（作物花园），品种差异
-Crop/plant art, e.g. rice art in Japan
-作物/植物艺术，例如，日本米艺术
Note: Classes will include short videos, class discussions and exercises
注意：课程将包括短视频，课堂讨论和练习
