生物資源研究所
Graduate Institute of Bioresource
一、必修科目Required Courses
專題討論、４、必、全體教師
本課程旨在訓練研究生對資料蒐集、整理及表達的能力。學生選擇與論文有關的題目，蒐集文獻、閱讀、整理成摘要，然後提出報告討論，並由參與教師評分。

Seminar、４、Ｒ、All Faculties
This course is designed to train graduate students the ability in searching literature, organization of material and presentation. Students are required to select a topic in their thesis, search and review literature and drew up a brief. This presentation is scheduled for every student once a semester. Their performance valuated by the faculty member.

博士論文、１２、必、各教師
每位博士班研究生選定論文題目，在指導教授指導下進行實驗、研究、依據實驗研究結果完成論文。

Dissertation、１２、Ｒ、All Teachers
Graduate students propose their research project, complete experiment and write a thesis under advisor supervision.

生物資源研究法與論文習作、４、必
本課程旨在介紹生物多樣性、生物資源及其研究的方法。此為一通論性的研究方法論，目的在讓具不同背景及研究興趣的學生，可對生物資源的保育與永續經營學習基本的知識與建立觀念。內容包涵生物多樣性與保育、生物資源範籌及其利用與開發、生物多樣性的系統調查研究、各類生物資料與標本蒐集法、實例研討、生物資源的保存等。
本課程將先講授論文寫作的論理學、必要守則及重要關鍵，再透過研讀各種不同知識領域的期刊論文來精鍊技術論文的寫作技巧。

Bioresources Research and Thesis Writing、４、Ｒ	
This course introduces biodiversity, biological resources and relevant approach methods for bioresources. The goal of this course introduces basic and essential general knowledge of bioresources and establish concept of conservation and sustainable use to students with various research interests and backgrounds. The contents include biodiversity and conservation, utilization and development of biological resources, systematic inventory and assessment of bioresources, data and specimens collection for various organisms, case study and preservation of bioresources. 
This course will teach graduate students the logic, sufficient and necessary conditions, and key points of technical writing first. And then via reviews of a variety of different excellent papers from technical and scientific journals to further master the ability of technical writing and familiarize the methodology underlying research and development.


二、選修科目Elective Courses
木質纖維材料化學改質特論、３、選、李鴻麟、上
木質纖維材料主要是由纖維素、半纖維素與木質素等組成分所構成的一種生物有機性聚合材料，而其組成分的物理與化學性質影響其材料之特性與用途。木質纖維材料極易受到外在環境因素影響而劣化，以化學改質方法可以有效改善與提升其性質與用途。本課程探討內容包括：木質纖維材料之組成分及其物理與化學性質、化學改質方法、化學改質後之材料性質與其用途等。

Special Topics on Chemical Modification of Lignocellulosic Materials、３、E、H. L. Li、F
Lignocellulosic material, made up primarily of cellulose, hemicellulose, and lignin, is a bio-polymeric composite and its properties and performance in application are relatively influenced by physical and chemistry properties of its components.  Deterioration of lingocellulosic material readily occurred when it is exposed into the natural environment.  Improved properties and extended usage of these polymers can be achieved through the technology of chemical modification. The main topics of this course include: main components of lignocellulosic material and their physical and chemical properties, the technology of chemical modification, and the properties and application of chemically modified materials.

分子生物學特論、２、選、洪國翔、上
本課程將以基本分子生物學為基礎，針對學生研究之主體，選擇適合之專題研究報告探討其在分子生物學上之意義，以加深學生在分子生物學上的知識。課程主要著重在：1)基因的基本理論結構2)基因的表現及其控制理論3)基因轉殖4)細胞結構。

Special Topics on Molecular Biology、２、E、K. H. Hung、F
Based on the fundamental principles of molecular biology, the course will be focused on the following topics. 1) special topics in gene structure; 2) special topics in gene expression and regulation; 3) special topics in gene transformation; 4) special topics in cell structure.

演化生物學分析、３、選、洪國翔、上
本課程主要探討生物長時間的變遷，包括物種的分化與演變，生物類群的親緣關係，生物地理學，生物演化的遺傳基礎，分析生物族群之基因變異，基因頻度改變之選擇，種的起源與形成的機制，種與種間相互作用，天擇和適應之過程。這些內容不僅對於瞭解生命現象之組成與運作十分重要，更與解決人類所面對的環境問題密切相關，包括生物多樣性如何受自然與人類活動影響而變化，以及針對這些變化提出適當的因應策略等。

Analysis of Evolution Biology、３、E、K. H. Hung、F
This course mainly discusses the changes by the time, including the differentiation and phylogeny of species, biogeography, the genetic basis of evolution, analysis of genetic variation, changes of gene frequency, pattern and process of speciation, the process of natural selection and adaptation. These elements are very important to understand the composition and operation of life, and resolve environmental problems, including changes of biodiversity by natural and human activities and how to make appropriate response to these changes.

休閒研究方法論、3、選、陳美惠、上
本課程將提供研究生完成其論文所需的基本研究方法知識與技能。這些技巧包括（1）研究程序 (2)研究問題之建構（3）研究設計（4）資料搜集與分析的方法（5）研究結果的展現與報告的撰寫 (6)學術論文實務探討。此外，本課程內容除授與研究方法有關的知識外，還特別著重於實例的操練，包括使用電腦統計軟體進行資料的處理與分析。

Research Methods in Leisure Studies、3、E、M. H. Chen、F
This course provides basic knowledge and skills needed for graduate students. These knowledge and skill shall include, but not limited to,（1）procedure of research (2) problem development （3）study design （4）methods of data collection and analysis, and （5）the reporting of research findings and conclusions (6) discussion for research articles. In addition, this course shall emphasize, through example practice and the application of statistical software to analyze data.


農林廢料再利用特論、３、選、蔡文田、上
本專業課程之主要目的，在討論國內農林部門生質廢料種類、來源與產生量現況、生質廢料利用現況與相關再利用法令、生質物化學與物理特性及其分析原理、一些案例探討(包括咖啡渣、畜糞、廢白土、牡蠣殼、稻草/稻殼、竹、魚鱗等)、期刊論文討論等

Special Topics on Utilization of Agricultural & Forest Residues、３、E、W. T. Tsai、F
The main objective of this professional course is to discuss the types, sources and amounts of the domestic biomass residues from agricultural and forestry sectors, current status of biomass resource utilization  and  regulatory systems regarding biomass utilization, chemical and physical properties of biomass and its analytical principles, and some case studies, including coffee residue, livestock manure, spent bleaching earth, oyster shell, rice straw/husk, bamboo, and fish scale, seminar on journal papers and so on.

高等光合作用、3、選、賴宜鈴、上
植物進行光合作用將太陽能量和碳元素固定在生態系中，是地球上最重要的化學反應。許多研究生的論文中利用葉片光合作用的測量來代表植物的生長表現和健康。葉片的光合作用能力也常用以推估生態系的生產力。本課程旨在幫助研究生更深入了解所測量的光合作用參數和推估的原理，將包含光合作用的概念、參與光合作用的胞器和酵素系統調控和介紹影響光合作用的環境因子。課程也將包含儀器操作以及由植物個體推估到族群及生態系的模式演練。

Advanced Studies in Photosynthesis、３、E、I. L. Lai、F
Solar energy and carbon were mostly fixed in the ecosystem through plant photosynthesis. Photosynthesis is the most important chemical reaction on the earth. Many graduate students measured plant photosynthesis to present plant performance and health. The ecosystem productivities could be further modeled by plant photosynthetic ability. This course was aimed to help graduate students more aware of the photosynthetic parameters which they measured and calculated. The course would include the introduction of concept of photosynthesis, involved organelles and enzyme systems and controlling factors. The course would also include the operation of instruments and the calculation and model of photosynthesis of plant individual, population and ecosystem.

高等生物統計學、３、選、陳朝圳、上
教授課程內容包括:1.前提與檢定。2.單因子變異分析。3.雙因子變異分析。4.複因子變異分析。5.線性相關與迴歸。6.非線性迴歸。7.無母數統計。8.統計軟體之使用。其目的為讓學生了解統計學理論與資料分析技術, 以應用於從事生物學相關之研究工作。
Advanced Biometry、３、E、C. T. Chen、F 
 The content will include: (1) Estimation and hypothesis testing. (2) Single classification analysis of variance. (3) Two-way analysis of variance. (4) Multi-way analysis of variance. (5) Linear regression and correlation. (6) Non-linear regression. (7) Non-parametric statistics. (8) Using statistics software. The objective of this course is to study the theory and techniques of analysis of biological data.

保育生物學特論、３、選、洪國翔、下
保育生物學特論乃專為大學部高年級和研究生設計。這門課程之設計不僅在探索保育生物多樣性所必要的所有生物學的原理（遺傳學、族群生物學、生態學、演化），也將介紹與保育成效攸關的社會及文化議題。課程的目標包括：(1) 瞭解所有保育生物學家都應該知道的生物學理及科學發現，以及相關的人文範疇；(2) 藉由課堂討論及其他活動，整合從網路和主要的科學期刊所獲得之資訊；(3) 將所學的學理概念和研究發現與真實世界的保育問題連結，以期尋找消弭危機之策略。

Special Topics on Conservation Biology、３、E、K. H. Hung、S
Special Topics in Conservation Biology is a senior- and graduate-level course. This course is only designed to seek all principles of biology (including Genetics, Population Biology, Ecology, Evolution) that are essential to protect biodiversity, but also to introduce broader societal and cultural issues. The course objectives are (1) to explore the biological principles and finding, and humanities that all conservation biologists should know; (2) to integrate current information from the web and key journals by class discussion and other activities; and (3) to connect the concepts and research findings to conservation problems of world in order to seek strategies to minimize the crisis.

熱帶森林更新與苗木生理、２、選、郭耀綸、下
本課程講授熱帶森林更新的類型及不同苗木生理特性對更新的影響。課程內容包括：(1)森林更新的類型；(2)種子休眠及發芽的生態生理學；(3)先驅種和極相種樹苗的生態生理學；(4)先驅種和極相種林木的更新策略；(5)孔隙更新。

Tropical Forest Regeneration and Seedling Physiology、２、E、Y. L. Kuo、F
This course deals with regeneration types and processes in tropical forests. The course also discusses effects of various ecophysiological characteristics of different tree species on their regeneration patterns. Topics in this course include: (1) Patterns of forest regeneration; (2) Ecophysiology of seed dormancy and germination; (3) Ecophysiology of tree seedlings of pioneer and climax species; (4) Regeneration strategies in pioneer and climax species of forest trees; (5) Gap regeneration.

生質能源利用特論、２、選、蔡文田、下
本專業課程之主要目的，在討論國內能源供需現況、生質能源與環境議題、生質能利用相關法令、生質物種類與產生量現況、生質物化學特性及其分析原理、生質物物理特性及其分析原理、生質物直接焚化技術、生質物熱解技術、生質物氣化技術、生質物液化技術、生質物衍生固體燃料技術(RDF)、期刊論文討論等

Special Topics on Biomass Utilization、２、E、W. T. Tsai、S
The main objective of this professional course is to discuss current status of the domestic energy supply and demand, biomass energy and environmental issues, regulatory systems regarding biomass energy utilization, types of biomass and its generation status, chemical properties of biomass and its analytical principles, physical  properties of biomass and its analytical principles, direct incineration of biomass, pyrolysis of biomass, gasification of biomass, liquefaction of biomass, solid fuel (refuge derived fuel), seminar on journal papers and so on.

陸域生態系生態學、３、選、賴宜鈴、下
    「陸域生態系生態學」主要在研究陸域生物和與他們構成一個生態系統的物理環境間的交互作用關係，本課程分為三個部份，第一部份介紹構成地球系統內容的大氣、海洋、氣候和地理系統如何影響生態系功能和造成全球的變異。第二部份介紹生態系的功能機制，包含能量和水的流動、碳和養分的循環。第三部份將會包含生態系歷程的時空變化及其與全球尺度的關係。

Terrestrial Ecosystem Ecology、３、E、I. L. Lai、S
     The Terrestrial Ecosystem Ecology is the study of interactions among organisms and their physical environment as an integrated system. This course will separate to three parts. The first part introduces the context of Earth System - the atmosphere, ocean, climate and geological systems- affects ecosystem processes and contributes to the global variation. The second part considers the mechanisms by which terrestrial ecosystems function and focus on the flow of water and energy and the cycling of carbon and nutrients. The third part addresses temporal and spatial patterns in ecosystem processes and considers the integrated effects of these processes at the global scale.

基因表達系統、２、選、陳又嘉、下
本課程將著重於原核基因及真核基因之表達，並介紹常用之宿主表達系統。
Gene Expression System、２、E、Y. C. Chen、S
This course emphasize the expression of prokaryotic and eukaryotic genes, and introduce the common use of host expression system.  

應用微生物特論、2、選、陳又嘉、下
本課程為提供學生學習應用微生物學中的進階技術與學理，課程中將介紹特殊環境微生物、真菌交配模式、微生物重組酵素表達、微生物代謝物產生與分析、發酵理論等內容。

Special Topics on Applied Microbiology、２、E、Y. C. Chen、S
	The course is designed to offer students advenced techniques and theories of applied microbiology. The course includes extremely environmental microorganisms, fungal mating types, recombinant enzymes production, the analysis and production of microorganism metabolites and fermentation theories.

動物幹細胞建立與應用、２、選、許岩得、下
於「動物幹細胞建立與應用」課程中教授與胚胎幹細胞建立與應用之學理與目前在生物科技、藥物及再生醫學之應用，包括介紹胚胎學、胚胎幹細胞之建立與最新胚胎幹細胞相關科技應用等內容。

Application and Establishment of Stem Cells、２、E、T. D. Hsuuw、S
The course will present the establishment of embryonic stem cells from preimplantation embryos, and its new insights of applications in biotechnology, pharmaceutics and regenerative medicine. Lectures include the embryology, embryo culture, establishment of embryonic stem cells, and the current cell biology and biotechnology in embryonic cell differentiations.

生物資源遙感探測特論、２、選、陳朝圳、下
本課程授課內容除介紹遙感探測基本概念外，並介紹如何應用於調查生物資源方面的相關議題，包括遙感資料的獲取、數值資料處理、資料分析與整合、生物資源之探勘、天然災害遙感探測、自然環境之監測、生態保育評估、生物資源經營管理與規劃、遙測相關學門之整合、遙測相關軟體介紹、遙測與生物資源報告研讀。



Bio-resources Special Topics in Remote Sensing、２、E、C. T. Chen、S        
The courses are to introduce the basic concepts of remote sensing and advance techniques to bioresources inventory using remote sensing. The content includes remote sensing data collection, digital data processing, data analysis and integration, estimation of bioresources, remote sensing apply to natural disaster predict and monitor, natural environment monitoring, ecological conservation assessing, management of bioresources, integration of remote sensing and related courses, introduction of remote sensing program, cases study of remote sensing on  bioresources inventory.

植被生態學、３、選、賴宜鈴、下
本課程旨在介紹全球主要的植被型內植物種類的多樣性和分佈。先介紹其分區的依據、生態系特徵及影響的環境因子，接著介紹每個植被型的氣候、地形、土壤特徵、主要分佈的植物和動物種類。最後介紹過去氣候改變與植物分類群的分布、植物分布與演化的關係及全球的植相地理區系，對於台灣有分佈的溫帶和熱帶起源的植物科屬做進一步的討論。

Vegetation Community Ecology、３、E、I. L. Lai、S
The goal of this course is to introduce the plant species diversity, distribution in major vegetation community zones of the world. Their partition bases, characteristics of ecosystems and important environmental factors would be addressed first. Then the climate, geography, and soil characters of each vegetation community zone would be presented. The climatic changes affected on past distributions of plant taxa, relations of evolution and distribution of plants and the division of world floristic regions would be in last. The tropics and temperate originated plant taxa which distributed in Taiwan would be further discussed.

專題研究 (1)、２、選、上
本課程目的在提供各種特殊技術和知識，以解決研究生實驗和研讀時之特殊問題。除此，此課程在訓練研究生獨立研究之能力，以及與指導教授間之論文研究進度討論。

Special Research Project (1)、２、E、F
The purpose of the course is to offer varieties of special techniques and knowledge used to solve special problems occurring during research or graduate study for graduate students. In addition, the course trains graduate students to have capability of independent study, and also aims to scheme the research schedule with the advisor.

地理資訊系統特論、３、選、陳朝圳、上
本課程主要目的在訓練學生對空間資料之處理能力，並以森林資源為對像講解如何應用地理資訊系統處理林業相關問題。其內容包括 :
1.地理資訊系統之基本組成。	2.地理資料結構。
3.空間資料之收集與處理。	4.空間資料管理。
5.森林資源地理資訊系統之架構。	6.森林資源地理資訊系統之執行與分析。
7.空間圖藉資訊之產生。	8.地理資訊之應用與為來趨勢。

Special Topics on Geographic Information Systems、３、E、C. T. Chen、F
The course offers a technique training about how to analyses special data, how to use GIS solve the problems of forest resources. Content: Several aspects are included in this class:
1.GIS functional elements.
2.Data structures.
3.Data acquisition and preprocessing.
4.Data management.
5.The GIS structure of forest resources.
6.Manipulation and analysis of FRGIS.
7.Product generation of special information.
8.GIS application and looking toward the future.

哺乳動物生殖學特論、２、選、劉炳燦、上
哺乳動物之生殖功能雖具備趨同性，惟仍呈現相當程度之多樣性。本課程著重於討論哺乳動物之配子生成，兩性差異與互動，胚、胎發育，生殖功能之週期性變化，乳腺功能與哺育，並以閱讀、整理、表達國內外文獻方式進行課堂討論。期使學生充分了解哺乳動物之生殖功能、差異性及其成因，同時掌握動物生殖領域之新知識。

Special Topics on Mammalian Reproduction、2、 E、B. T. Liu、F
Although mammals bear the similarity in the reproductive function, there is diversification in the patterns. The majority of this progressive course is concerned in the functions of gametogenesis, sexual dimorphism and interaction, fertilization, fetal and embryonic development, breeding cyclicity, mammary function and nursing in the reproductive processes. Students are demanded to read and sort the recent references for well known and so as to share to each other by presenting the newest concepts in the mammalian reproductive function, the variation and its regulating factors.


活性天然物特論、3、S、黃卓治、上
本課程將介紹具有生物活性之生物二次代謝產物，如生物鹼、類黃酮、萜類等重要天然物之生物合成、分離純化技術、構造鑑定與生物活性資訊，內容亦配合期刊論文等資料，探討其生理作用機制，對這些天然資源在保健食品與新藥開發之應用也舉例說明進行討論。

Special Topics in Bioactive Natural Products、3、E、T. C. Hiang、F
The course will introduce the biosynthesis, purification, structural determination and biological activities of some important bioactive natural products, including alkaloids, flavonoids and terpenoids. Signal transduction pathway about the functionality will be discussed. The topics also discuss the applications of some bioactive compounds to healthy food in human diet and new drugs development using recent scientific literature (journals, reviews, books, etc).

木質材料加工特論、２、選、藍浩繁、下
有關木質材料之特定用途，或是利用木材之特性所進行之加工技術，介紹曲木加工技術及應用，包括加熱彎曲、藥劑軟化彎曲、層積彎曲，也介紹強化木材及尺寸安定木材之處理技術，以及木材產品之特殊機械加工或切削技術。介紹木質工字樑、箱型樑、桁架樑、集成材、OSB、單板層積材之製造與品質性能。

Special Topics on Processing of Wood-based Materials、２、E、H. F. Lan、S
This course is to familiarize students with physical or chemical means on their combination to modify wood. The contents of this course include impregnation with chemicals or/and physical treatments to retain cell walls and wood structure and to endurance decay resistance, fire retardation, dimensional stability, or structural strength of wood.

專題研究( 2)、２、選、下
本課程目的在提供各種特殊技術和知識，以解決研究生實驗和研讀時之特殊問題。除此，此課程在訓練研究生獨立研究之能力，以及與指導教授間之論文研究進度討論。

[bookmark: _GoBack]Special Research Project (2)、２、E、S
The purpose of the course is to offer varieties of special techniques and knowledge used to solve special problems occurring during research or graduate study for graduate students. In addition, the course trains graduate students to have capability of independent study, and also aims to scheme the research schedule with the advisor.

經濟動物繁殖管理特論、2、選、劉炳燦、下
本課程係以文獻檢討之方式，介紹近年來在家畜繁殖技術方面之進展。課程內容包括：發情與配種之人工控制，包括發情同期化及排卵時間之控制；季節性繁殖家畜之季節外配種控制，特別是在綿羊與山羊；家畜胚之體外生產技術，包括卵母細胞之體外成熟、體外受精及受精卵體外培養至囊胚階段；家畜精液與胚之冷凍保存技術，由傳統慢速冷凍發展至玻璃化冷凍；精子與胚之性別鑑定，包括flowcytometry與PCR技術之應用；胚操作與移置相關技術；家畜之複製，以細胞核移置及複製後之相關問題為主。

Special Topics on Farm Animal Reproductive Management、２、E、B. T. Liu、S
	This subject provides the introduction of the progress on reproductive technology in farm animals in recent years through reference reviewing. The contents of the subject includes: Artificial control of estrus and breeding, including estrus synchronization and control of ovulation timing. Control of breeding in seasonal breeders out of season particularly in sheep and goat. Production of embryos in vitro including maturation and fertilization of oocytes, and culture of embryos until blastocyst stage. Cryopreservation of semen and embryos, development of vitrification method out of conventional slow freezing method. Sexing of spermatozoa and embryos including the application of flowcytometry and PCR techniques. Manipulation and transplantation of embryos. Cloning of farm animals mainly the nuclear transfer and associated problems after cloning.

生態旅遊研究、 3、選、羅凱安、上
台灣的位置與地形特殊，有許多實貴的生態與人文資源，如何保育與合理利用是相當重要的研究課題。生態旅遊是一種當前環境保育、發展觀光與社區發展三個重要方向發展下的產物，其不僅為國內外的發展趨勢，也是各種生態文化產業提供新的發展契機。本課程主要涵蓋五部份，即生態與旅遊之導論、生態旅遊之資源與調查、遊憩觀光之衝擊與評估、生態旅遊規劃與管理、以及生態旅遊案例與省思，培養學生具有研究與操作生態旅遊之能力。

Ecotourism Research、3、E、K. A. Lo、F
Taiwan has important location and unique landscape. There are many treasure embedded in ecological and cultural resources. How to preserve and conserve those resources are quite important research topics. Ecotourism is a new concept to deal with environmental conservation, tourism, and community development. It is not only domestic and foreign trend; also provide turning points for various ecological and cultural industries development. Of this curriculum mainly covers five parts, namely introduction, the ecotourism resources and the investigation, recreational impact and the monitoring, the eco-tourism planning and management, as well as the case studies and reconsiderations. It can enhance the students’ research and operation ability on ecotourism.

碳材料特論、３、選、蔡文田、下
本專業課程之主要目的，在討論碳材料(包括粉狀/粒狀活性碳及生質炭)構造、生物資源前驅物與製造、表面化學性質、物理(孔洞)性質、試驗標準、再生以及產業應用。產業應用上將焦點於碳材料在環境保護(空氣品質控制及水/污水淨化)及農業等領域.

Special topics on Carbon Materials、３、E、W. T. Tsai、S
The main objective of this professional course is to discuss the structure, biomass resource precursor/manufacturing, chemical surface properties, physical (pore) properties, test standards, regeneration and applications of carbon materials including powder/granular activated carbon and biochar.  Their applications will focus on environmental protection (air quality control and water/wastewater purification) and agricultural industries.

生態系統及生物多樣性管理、３、選、賴宜鈴、下
本課程將介紹經營管理生態系統及生物多樣性所需之知識及方法基礎。課程內容包含：生物多樣性與生態系統之觀念、現況及面臨的威脅，其研究方法、監測方法、經營管理原則及氣候變遷下的管理策略。

Management of Ecosystems and Biodiversity、３、E、I. L. Lai、S       
The goal of this course is to introduce the knowledge bases and tools for management of ecosystems and biodiversity. Content: concepts of ecosystem and biodiversity, current status and threats, research and monitoring methods, management principles and strategies under global change circumstances.
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