生命科学与技术学院研究生课程简介

	课程名称：作物遗传育种原理
	课程代码：170.630

	课程类型：□ 博士专修课程    ■ 硕士专修课程

	考核方式：  全英文考试                            
	教学方式：全英文讲授

	适用专业：植物学、生化与分子生物学、作物遗传育种等专业       
	适用层次：■ 硕士  □  博士

	开课学期：秋季          
	总学时：32
	学分：2

	先修课程要求：遗传学

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	杨广笑
	教授
	生化与分子生物学
	49
	植物生化与分子生物学

	汪越胜
	副教授
	遗传学
	47
	植物遗传学

	栗茂腾
	教授
	遗传学
	41
	植物遗传学

	课程负责教师留学经历及学术专长简介：

留学经历：

1996.10—1999.03 在日本筑波大学做博士后研究

1999.04—2005.03 在日本国立农业生物资源研究所任特别研究员

学术专长：

主要从事植物生物化学与分子生物学研究, 内容涉及植物功能基因组学、蛋白质组学、植物储藏蛋白结构与功能、植物激素信号传导的分子机制及其调控的基因表达、植物对逆境反应的分子机理等。

	课程教学目标：

帮助学生了解作物育种学基本理论和方法，着重介绍我国作物育种，特别是小麦遗传育种研究的新进展。

课程大纲：
第一章  小麦育种研究进展
§1.1 我国杂种小麦研究新进展

§1.2 21世纪小麦育种展望

§1.3 小麦及其近亲基因组中的DNA重复序列研究进展 

§1.4 小麦育种展望

§1.5 我国农业植物新品种保护制度概述 

§1.6 赤霉病新抗源与育种进展

§1.7 小麦叶枯病挑战与防治策略

§1.8 提高小麦产量潜力 

§1.9 美国小麦研究概况

第二章  高产与超高产

§2.1 黄淮冬麦区超高产小麦品种的株型研究 

§2.2 小麦杂种早代茎秆基部性状的相关与选择

§2.3 小麦早熟高产品种光合生理特性分析）

§2.4 小麦8个主要性状对产量的影响研究 

§2.5 山东省当前小麦品种的育种方向和选育 

§2.6 小麦超高产育种几个问题的探讨

§2.7 关中地区小麦超高产育种问题探讨 

§2.8 山西省小麦品种的选育分析

§2.9 利用太谷核不育选育特异型小麦的研究 

§2.10 徐州24号的选育与育种策略

§2.11 绵阳号小麦品种改良及系谱分析 

§2.12 “九五”克字号小麦研究进展

§2.13 高原号春小麦品种选育进展

§2.14 新疆小麦超高产育种研究

第二章  品质改良

§3.1 优质面包小麦新品种优9507的选育及开发 

§3.2 面包型小麦新品种高优503选育及开发

§3.3 高产面包馒头兼均型小麦新品种济17号的选育（ 

§3.4 应用染色体工程选育小麦优质品种——小冰麦32

§3.5 甘春20号的选育及产业化开发

§3.6  河南小麦品质的研究及探讨 ）

§3.7  基因、环境及互作对黄淮麦区小麦主要品质的影响

§3.8  山东专用小麦品种选育标准的研究

§3.9  陕西关中地区小麦研究 

§3.10 小麦籽粒品质与面制食品品质关系的研究

§3.11  淀粉酶对不同小麦品种淀粉糊化持性的影响 

§3.12  小麦高分子量麦谷蛋白亚基和亚基组合的遗传

§3.13  小麦籽粒Glu-1基因的表现型

§3.14  GMP含量与品质性状的关系

第四章  抗病抗逆

§4.1 小麦纹枯病抗源创新和抗性遗传分析 

§4.2 普通小麦抗赤霉病细胞水平育种研究

§4.3 小麦条锈病和白粉病抗源的利用研究 

§4.4 小麦抗(耐)赤霉病新品种选育的实践

§4.5 小麦锈病白粉病多样化抗源加速利用方法及多抗材料创新

§4.6 以小堰6号为背景选育整套小麦／黑麦异代换系 

§4.7 小麦穿梭育种与小麦种质改良

§4.8 小麦条锈病与白粉病多元化抗源创新研究

§4.9 陇南小麦抗条锈病育种的思路及实践 

§4.10小麦抗红吸浆虫性状的遗传分析

§4.11 高产耐旱冬小麦育种技术及评价方法研究

§4.12 性状抗旱指数的抗旱签定 

§4.13 抗旱耐铁型小麦品种的选育

§4.14 普通小麦二体附加系的选育及抗盐性鉴定 

§4.15 抗旱耐盐小麦新品种(系)耐性鉴定

§4.16 小麦耐热获得和耐热性的关系 

§4.27 小麦耐热性研究进展

§4.18 小麦抗寒亲本的评价创新与利用

§4.19 小麦抗(耐)旱种质材料的创新

第五章 杂种优势 

§5.1 携带小麦矮秆基因的小麦矮杆系的配合力 

§5.2 小麦杂种优势群分类方法的比较

§5.3 小麦细胞质雄性不育系及其杂种线粒体DNA的RFLP分析

§5.4 小麦雄性不育系细胞质效应的比较 

§5.5 1B／1R易化型小麦雄性不育系孤雌生殖性的细胞遗传学研究

§5.6 花粉粒内壁与K型小麦雄性不育的相关性

§5.7 冬小麦温敏型雄性不育系 

§5.8 生态不育的小麦F1的育性恢复问题

§5.9 杂种小麦繁种技术

§5.9 分子育种 

	全英文教材： 

Principles of Plant Breeding. Robert W. Allard. 2nd Edition, Academic Press (2000).



	主要参考书：

1. 中国小麦育种研究进展，何中虎 张爱民主编，中国科学技术出版社，2003年03月第1版.

2.方宜鈞等主编.作物DNA标记辅助育种.北京：科学出版社，2002.

3.吴耀东主编.农作物品质育种. 北京：科学出版社，2002.

4.高莫饶主编.高级作物育种学. 北京：中国农业大学出版社，2006.

5.作物育种学相关国内外期刊




Syllabus of Graduate Courses in English 

in College of Life Science and Technology
	Course Name: Principles of Crop Genetic Breeding
	Course Code: 170.630

	Course Type：□ For Doctoral Students  ■ For Master Students

	Assessment: Examination in English                               
	Teaching Language:  English

	For Majors: Botany, Biochem.& Mol Biol., Crop Genetic Breeding
	Level：■ Master  □ Doctoral

	Semester: Fall
	Credit Hours：:32
	Credits: 2

	Prerequisite Courses: Genetics

	Teachers
	Title
	Major
	Age
	Research Interests

	Guangxiao Yang
	Prof.
	Biochem. & Mol Biol
	49
	Plant Biochem. 

& Mol. Biol.

	Yuesheng Wang
	Associate Prof.
	Genetics
	47
	Plant Genetics

	Maoteng Li
	Prof.
	Genetics
	41
	Plant Genetics

	Oversea Experience and Academic Expertise of the Course Principal Instructor:

1996.10—1999.03: University of Tsukuba, Japan Dept. of Biological Science

                Postdoctoral fellow

1999.04—2005.03: National Institute of Agrobiological Resource, Japan, Dept. Of Molecular Genetics, Research Scientist

Research interests: Understanding how plants adapt to environmental stresses such as drought, salinity, high and low temperature that result in heavy crop yield losses. We are using genomics, proteomics, biochemical, physiological and bioinformatics approaches to elucidate the mechanisms involved in abiotic stress tolerance in cereals such as wheat and rice. Research interests also include phytohormone signaling and regulated gene expression, the relationships between the structure of storage protein and wheat milling bread making quality.

	Course Objectives:

  To help students understand the basic theory and method in crop breeding, and to introduce crop breeding, particularly wheat genetics and breeding research progress in our country.
Course Outline: 

Chapter 1  Progress in Wheat Breeding Research 

 §1.1  Advances in the study of hybrid wheat in China  

 §1.2  The 21st century wheat breeding prospect  

 §1.3  Advances in research of repeat DNA sequence in the genomes of wheat and its relatives

 §1.4  Wheat breeding prospect

 §1.5  New plant variety protection in China: System & Overview

 §1.5  Scab resistant sources and breeding progress

 §1.7  Leaf blight of wheat :challenge and strategy for prevention and treatment

 §1.8  Increasing wheat yield potential

 §1.9  Overview on wheat breeding research in the United States 

Chapter 2  High Yield and Super High Yield 

 §2.1  Plant type of super high yield wheat varieties research in Huang Huai winter wheat region  

 §2.2  Stem base correlation and selection of early generation of hybrid wheat 

 §2.3  Photosynthetic-physiological characteristics analysis of early maturing and high yield wheat varieties

 §2.4  Effect of 8 wheat main characters on yield 

 §2.5  Current of wheat breeding in Shandong province

 §2.6  Several issues on super high yield breeding of wheat 

 §2.7  Super high yield breeding of wheat in Guanzhong area

 §2.8  Wheat varieties breeding in Shanxi province 

 §2.9  Specific type of wheat breeding research with Taigu nuclear sterile lines

 §2.10  Breeding strategy of Xuzhou24

 §2.11  Improvement and pedigree analysis of Mianyang 24 

 §2.12  Research progress on “95” Ke wheat  

 §2.13  Progress on spring wheat varieties breeding in plateau

 §2.14  Super high yield wheat breeding research in Xinjiang

Chapter 3  Quality Improvement

 §3.1  Breeding and development of high quality bread wheat varieties of“9507”       §3.2  Breeding and development of new variety of bread wheat “503”

 §3.3  Breeding of high yield wheat Ji17 suitable both for steamed bread & bread 

 §3.4  Breeding of high quality of wheat variety Niaobing 32 using chromosome engineering

 §3.5  Breeding and industrialization development of GanChun 20

 §3.6  Research & discussion of wheat quality in Henan

 §3.7  Effects of interaction of genes and environment on wheat quality in Huang Huai area

 §3.8  Breeding standard of wheat varieties for special purpose in Shandong 

 §3.9  Wheat Breeding in Guanzhong region of Shaanxi Province

 §3.10  Research on relation of seed quality and wheat flour food quality.

 §3.11  Influence of amylase on starch viscosity characteristics 

 §3.12 Genetic of wheat high molecular weight glutenin subunit and subunit combinations

 §3.13  wheat Glu-1 gene expression  

 §3.14  Relationship of GMP content with quality traits

Chapter 4   Disease Resistance Breeding 
 §4.1  Innovation of resistance source and genetic analysis wheat sharp eyespot resistance 

 §4.2  Breeding research on wheat scab resistance at cellular level 

 §4.3  Research and utilization of resistance source of wheat stripe rust and powdery mildew 

 §4.4  Breeding practice on new variety of wheat resistant/tolerance to scab

 §4.5  Methods in acceleration usage of diverse resistance sources and innovation multiple resistance materials of wheat rust powdery mildew resistance 

 §4.6  Selection of whole sets of wheat/rye alien substitution lines using Xiaoyan No. 6 as the background 

 §4.7  Wheat shuttle breeding and wheat germplasm improvement

 §4.8  Innovation research on resistance source plurality of stripe rust of wheat powdery mildew   

§4.9  Strategy and practice of breeding for resistance to wheat stripe rust in Longnan region

§4.10  Genetic analysis on resistance to wheat midge traits 

§4.11  Breeding technology and evaluation method for winter wheat with high yield and drought resistance of

§4.12  Characters of drought resistance index 

§4.13  Breeding wheat varieties with drought and iron resistance

§4.14  Disomic addition lines breeding and identification of salt resistant of common wheat

§4.15  Salt and drought resistance/tolerance identification of new wheat varieties

§4.16  Heat tolerance in wheat

§4.17  Progress on heat tolerance in wheat 

§4.18  Evaluation and innovation of use of cold resistance parents

§4.19  Innovations of germplasm materials for resistance (tolerance) to drought

Chapter 5  Heterosis 

§5.1  Combining ability of dwarf line carrying dwarfing genes in wheat

§5.2  Wheat heterosis classification methods

§5.3  Cytoplasmic male sterile wheat and their hybrid RFLP analysis of

mitochondrial DNA

§5.4  Cytoplasmic effect comparison of male sterile lines of wheat

§5.5  Parthenogenesis cytogenetic study of 1B/1R of male sterile lines of wheat

§5.6  Correlation of pollen wall and the K type male sterility of wheat

§5.7  Temperature sensitive male sterile line in winter wheat 

§5.8  F1 fertility restoration of ecological male sterile wheat 

§5.9  Hybrid wheat breeding technology 

§ 5.9  Molecular breeding

	Textbook：

Principles of Plant Breeding. Robert W. Allard. 2nd Edition, Academic Press (2000).



	References：

1. Wheat breeding progress in China. Eds. Zhonghu He & Aimin Li. China Science and Technology Press, 2003.3 1st edition (in Chinese). 

2.  Crop DNA marker assisted breeding. Ed. Yijun Fang.  Beijing: Science Press, 2002 (in Chinese).

3. Crop quality breeding. Ed. Yaodong Wu. Beijing: Science Press, 2002 (in Chinese).

4. Advanced crop breeding. Ed. MoRao Gao. Beijing: China Agricultural University press, 2006 (in Chinese).

5. All related journals.
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