農園系 研究所博士班 課程中英文綱要

農園生產系博士班
Graduate Institute of Plant Industry


1、 必修科目Required Courses

119001 博士論文                        12  必       各教師

利用完整執行之試驗﹑觀察或實務操作，使學生能徹底了解並應用修課之知識﹑練習口頭報告﹑與科學論文之寫作。老師則藉由討論，提供改進之意見。

119001 Dissertation                          12  Ｒ        All faculties

After a well-designed project being properly conducted by students, he/she will be asked to give a oral presentation and summit the thesis before a deadline. Knowledge acquired during the study should be made use of sufficiently in the preparation of the thesis.  Frequent and intensive discussions among teachers and students will be arranged to improve the quality of his/her research.

119002專題討論                         4   必 

本課程旨在訓練研究生對資料蒐集、整理及表達的能力。學生選擇與農園科學或碩士論文有關的題目，蒐集文獻、閱讀、整理成摘要，然後提出報告討論；此外將邀請產官學界學者專家做專題演講，以瞭解學術研究及產業趨勢。

119002 Seminar                              4   Ｒ 

This course is designed to train graduate students the ability in searching literature, organization of material and presentation. Students are required to present specific topics in the field of plant industry or related to their thesis, by searching and reviewing literature or reporting result of their experiments. This presentation is scheduled for every student at least once a semester. Experts or scholars from academic, agricultural institutions and industry will be invited to present about the status and trend of agriculture.

2、 選修科目Elective Courses

119003 專題研究                   　2  必            輪授、上下

本課程由教師輔導學生選定其有興趣之研究題目，進行文獻收集、討論及實驗設計，並將研究結果撰寫報告。

119003 Special Research Project              2  R           Assigned , F & S

Each student will select a research topic of interest. He or she will be requested to search reference, discuss with faculty members, and design experiment. Each student is required to submit a final report of research results

119004 電子顯微鏡技術                ２  選          陳滄海、上

本課程主要介紹電子顯微鏡的基本原理與應用 內容包括兩部分：(一)穿透式電子顯微鏡之構造，材料之固定與包埋、超薄切片、負染色與金屬投影(二)掃描式電子顯微鏡之構造，樣品製作、臨界點乾燥等。

119004 Electronic Microscopy                ２  Ｅ          T. H. Chen, F

The course offers a complete understanding of the principle and application of electron microscope. The contents include two sections: 1.construction of transmission electron microscope（TEM）, chemical fixation、embedding、staining and metal shadowing. 2.construction of scanning electron microscope (SEM), preparation of specimen for SEM.

119005 植物化學生態學                ２  選            待聘、上

本課程是為加強博士班學生對於植物、動物、昆蟲間交互作用之研究，課程內容包含有：植物化學生態學、酚酸化合物之萃取及鑑定、類黃素之萃取、純化及鑑定、可見光紫外光譜、質譜及核磁共振光譜之解析、酚酸類化合物之生態角色、類黃素之生態角色、松烯類化合物之萃取、純化及鑑定、松烯類化合物之生態角色、植物鹼之萃取、純化及鑑定、植物鹼之生態角色、相生相剋物質之簡介、真菌毒物質及黃麴毒素、費洛蒙及其他化學傳訊素、植物對外來攻擊之防禦物質、植物-昆蟲-動物之交互作用。

119005 Phytochemical Ecology               ２  Ｅ,                   F 

Phytochemical Ecology is researching about plant-insect-animal interactions for Ph. D. students. The curriculum included: phytochemical ecology, phenolics: isolation and identification, flavonoids: isolation, and identification, UV-Visible, MS, NMR spectroscopic interpretation, ecological roles of phenolic compounds, ecological roles of flavonoids, terpenoids: isolation, and identification, ecological role of terpenoids, alkaloids: isolation, and identification, ecological roles of alkaloids, allelochemicals in general, mycotoxins and aflatoxins, pheromones, kairomone, and allomones, phytoalexins, and co-evolution: plant-insect-animal interactions

119006真菌學特論                     3  選           梁文進、上

本課程主要討論自然環境中真菌生活史與其他生物間之相互關係。尤其是真菌在環境中生長發育生殖之消長，所受到其他生物影響之現象即機制，討論如何利用環境微生物以抑制植物病原真菌以達到生物防治效果，及如何利用環境微生物以促進可利用真菌生產，如食藥用菇蕈類之子實體生產。
119006 Special Topics on Mycology             ３  Ｅ         W. J. Liang, F

This course primarily discusses the interactions between fungi and microorganisms in nature environment, especially, the phenomena and mechanisms of growth, development and reproduction of fungi inferenced by other microbes.  The course also introduces the utilization of antagonists to inhibit the plant pathogenic fungi for biocontrol of plant diseases, and the utilization of microbes to promote the fruiting-body yields of usable fungi, such as the edible and medicinal mushrooms.

119007 植物病毒學特論                  2   選        陳滄海、上

本課程主要強調由分子層次討論植物病毒的蛋白質構造與核酸組成，基因體之表現及功能，病毒在植物體內之增殖與移行、媒介傳播之機制，遺傳、變異與演化，以及病毒之分子鑑定、檢測新技術之進展與防治。

119007 Special Topics on Plant Virology         ２   Ｅ       T. H. Chen, F

The course gives a comprehensive molecular biology information of plant viruses to help the students to get much theoretical and practical knowledge of plant virology. The contents cover the molecular structure of virion and genome, expression and functions of viral genomes, mechanisms of virus replication, movement and transmission, variation and evolution, and new advances on technology of virus identification, detection and control.

119008植物有害生物管理學特論           2  選        鄭秋雄、上

本課程主要介紹生物技術應用於植物病害之診斷、檢疫及防治等病害管理。內容包括基因重組及基因轉殖技術、細胞融合技術、細胞培養技術、組織培養技術（如莖頂培養、胚培養、花藥培養、微體繁殖）等應用於植物病害診斷、病害檢疫、病害防治與抗病、抗藥、抗環境逆境品種之篩選育種。

259008 
Special Topics on Management of 

２  Ｅ        C. C. Cheng, F
 
Plant Pests
This course is to introduce biotechnology applied in diagnosis, quarantine and control of plant disease, which includes the technologies of recombinant DNA and gene transfer, cell fusion, cell culture, tissue culture (such as meristem culture, embryo culture, anther culture and micropropagation) etc. applied in diagnosis, quarantine, and control of plant disease and selection and breeding of plant disease-resistant, drug-resistant and stress-resistant varieties.

119009 高等特藥用作物學                2   選      賴宏亮、上

本課程以講授特用作物及藥用植物之生產技術與利用，內容包括：植物基原鑑定、GAP栽培技術、組織培養大量繁殖、細胞懸浮培養二次代謝、成分單離純化技術、高效液相層析法定性定量分析技術、中草藥製程技術開發及其他。

119009 Advanced Special and Medicinal Crops 
　２　Ｅ
H. L. Lay, F

This course is to introduce production technique and application of special and medicinal crops. The content of topics including identification technique of botanical origin, good agriculture practice of cultivation technique, mass propagation by tissue culture, inducing secondary metabolites by cell suspension culture, Identify and purify components from herbal medicines, qualitative and quantitative analysis by high performance liquid chromatography, development of manufacture process technique for herb medicines, and others.

119010 高等園產品處理                 2   選         柯立祥、上

本課程主要在強調最新有關新鮮水果、蔬菜及花卉之採後生理、處理及貯藏技術之進展。課程中除討論目前可應用於所有之新鮮園產品之採後處理及貯藏技術之外，未來採後處理之研究方向與趨勢，亦一併專討。

119010 
Advanced Postharvest Technology of 
２  Ｅ


L. S. Ke, F
 
Horticultural Crops
This course is to emphasize the recent advances in postharvest physiology, handling and storage technology for fresh fruits, vegetables and ornamentals. The principles discussed in this course are applicable to postharvest handling and storage of fresh horticultural crops worldwide. The future research needs in postharvest biology and technology are also discussed.

119011 熱帶果樹特論                    3   選        顏昌瑞、上

本課程針對熱帶果樹之產地與地區、台灣與世界熱帶果樹之生產、種原交流、品種及育種、繁殖－無性與有性、芽接與嫁接之地區差異、砧木之演進、生育與環境、栽培管理－傳統與現代、產期調控－從熱帶柑橘到龍眼之品種、產能－從芒果之授粉昆蟲飼養至百香果之自交親和性、營養－與品質及生理障礙、開花生理與地區效應、品質控制－環境與栽培技術之效應、採後處理與檢疫、國際市場與障礙等加以論述。

259011 Special Topics on Tropical Fruit Crops    3   Ｅ         C. R. Yen, F

The course covers special topics of tropical fruit crops on production and locations, fruit production in Taiwan and world, germplasm collections and breeding, propagation－budding, grafting and rootstock, growth and environments, traditional and current cultural managements, forcing culture in the tropics and subtropics, bearing efficiency, nutrition and quality, flowering physiology and location effect, postharvest and quarantines, international trade and barrier.

119012 植物發育調控特論                2   選        陳福旗、上

本課程討論植物生長與發育之分子調控機制，針對發育上特定主題由分子層次深入探討調控之內在與外在因子對於植物發育之影響。討論主題包括：研究工具、突變種分析技術、胚發育、種子發育、幼苗生長、生殖生長、光型態發生、逆境下之生理分生變化，系統生物學與發育之關係等。

119012 
Special Topics on the Mechanisms of 
 2   Ｅ
Chen, F. C., F
 
Plant Development
The course discusses molecular mechanisms of plant growth and development, focusing on specific topics in depth related to internal as well as external factors which affect growth and development. The topics cover the following aspects: tools of research, mutant analysis, embryo development, seed development, seedling growth, reproductive growth, photomorphogenesis, physiological and molecular changes during stress responses, system biology and development.

119013 植物土壤傳播病害              2  選           陳麗鈴、上

本課程介紹主要的土壤傳播病害，包括病徵、致病病原、寄主與病原菌及環境因素與病勢發展之相互關係；同時討論本類病害之綜合防治措施。

119013 Plant Soil-borne Disease             2  Ｅ            Chern, L. L, F            

This course is to introduce important soil-borne diseases. The contents included are:1.Disease symptoms 2.Pathogens which caused soil-borne diseases 3.Host-pathogen interaction 4.Environmental factors vs. Diseases development 5. Integrated management of soil-borne diseases.

119014 熱帶作物病害特論             ２   選          鄭秋雄、下

本課程首先介紹熱帶農業體系之特性，進而論及熱帶作物田間與採收儲運期之病害種類、發生生態，最後再探討經濟有效之防治方法。範圍涵蓋穀類作物、豆科作物、根莖作物、蔬菜、花卉、飼料作物、藥草及棉、麻、油脂類特用作物等。

119014 Special Topics on Tropical Crop Diseases  ２ Ｅ         C. C. Cheng, S

The course offers a complete understanding of the characteristics of tropical crop diseases and of how to manage the diseases. The diseases of the tropical crops, e.g., cereals, food legumes, root and tuber crops, vegetables, flowers, forages, drug crops, fiber crops, and oil crops will be discussed in detail.

119015 昆蟲病理學特論                  ２  選         張萃媖、下

本課程主要介紹在自然界中會使昆蟲致病之病原微生物，包括細菌、真菌、病毒、蟲生線蟲及原生動物等，分別介紹各種病原微生物之研究發展史、分類地位、寄主範圍、入侵寄主昆蟲體之途徑、致病原理及其在害蟲防治上之應用。

119015 Special Topics on Insect Pathology       2  Ｅ         T. Y. Chang, S

The objective of this course is to introduce the entomopathogen in nature. The bacteria, fungus, virus, entomopathogenic nematode and protozoan are included. The contents of this course are to introduce the history, taxonomy, host range, invaded gateway on insect, susceptibility and application to insect pest control of entomopathogen respectively.

119016 昆蟲學特論                 2    選           辛竹英、下

介紹昆蟲的構迼及其功能，強調昆蟲的構造在環境中的適應與在演化上的重要性。

119016 Special Topics on Advanced Entomology  ２  Ｅ        C. Y. Hsin, S

Introduce the functional anatomy and ultrastructure of insects, with emphasis on adaptation and evolutionary significance.

119017 分子植物病理學特論             3   選         梁文進、下

本課程是由分子層次探討植物病變過程、病原與寄生植物間之相互作用，及植物抗病機制等相關基因表現之誘導及抑制調控，相關信號分子、機能蛋白等引起之生理代謝及細胞變化等新知，尤其注重分子生物科技應用於植物病理學的發展。

119017 Special Topics on Molecular Plant Pathology  3 Ｅ       W. J. Liang, S

This course is intended to review and discuss the regulation of gene expression in pathogenesis of plant disease, interaction between pathogen and host plant and mechanism of disease resistance from molecular level, and the signal and protein molecules mediated in the changes of cell physiological metabolism. The development of plant pathology associated with molecular biology will be specially discussed.

119018 植物健康與檢疫                  2   選              下

本課程之目的，在使學生具國際植物健康管理的專業知識，避免有害生物及病害的入侵，以保護植物。在國際貿易逐年增加的今日，本知識為重要的基本知識。課程內容包括國際植物衛生控制；國際植物保護組織的架構與運作；植物衛生規範標準之雙邊或多邊協商；入侵有害生物與病害的剷除；檢疫證明與商品銷售計畫及診斷與有害生物風險評估。

119018 Plant Health and Quarantine           ２   Ｅ                 S

The purposes of this course are to give students the knowledge of international plant health management to protection for plants from invasive pests and diseases, which is essential in the increasingly free-trade environment of today. Course contents include the international phytosanitary controls; structure and operation of national plant protection organizations; negotiation of phytosanitary measures, both bilaterally and multilaterally; eradication and containment of invasive pests and diseases; certification and marketing schemes; diagnosis and pest risk analysis.

119019 作物抗蟲育種                    ２  選             下

作物抗蟲育種的目的是增加植物對昆蟲之抗性，植物本身對昆蟲的侵害所具有的容忍忌避及復原的特性；在類似環境下，同種中之其他個體對這些害虫之危害所造成的損失，要遠比前者為大。改良成為理想的品種，往往需要以人為的方法除去或增加某些因子，以增加抗性。

119019 Crop Breeding Against Insect Pests       ２  Ｅ,                S
Resistance of plants to insects is the property that enables a plant to avoid, tolerate or recover from injury by insect populations that would cause greater damage to other plants of the same species under similar environmental conditions. Improvement of the desired product frequently involved the intentional reduction of factors that coincidentally, were involved in mechanism of resistance.

119020 植物遺傳特論                ２  選     陳福旗、陳幼光、下

本課程的設計主要在使博士班學生有機會探討通常不會在一般課程中涵蓋的與植物遺傳有關的古典的或現代的論文。可能的主題包括數量性狀基因座定位、可轉座片段、染色體操作、細胞質遺傳和後生遺傳等。

119020 Special Topics on Plant Genetics     ２  Ｅ   F. C. Chen,Y. K. Chen, S

This course is designed to provide Ph.D. students with the opportunity to present and discuss papers, both in modern and classical, related to the field of plant genetics, which are not normally covered by regular course offerings.  Possible topics include quantitative trait loci (QTL) mapping, transposable elements, chromosome manipulation, cytoplasmic inheritance, and epigenetics.

119021 微生物之開發與利用           ２  選            王均琍、下

課程主要在介紹有益於作物生長與產量之微生物，講授其研發及應用之方法。內容包括：微生物肥料，如固氮菌、菌根菌 與溶磷菌等、微生物殺蟲劑，如蘇力菌與黑殭菌等、微生物殺菌劑，如木黴菌與螢光菌等之應用與研發方法。

119021
Development and Application of

２  Ｅ  
C. L. Wang, S
 
Microorganisms
This course is designed to acquaint students with the microorganisms that are beneficial for crop growth and production. The contents mainly include the research and application of: microbiofertilizer, such as nitrogen fixation microorganisms, mycorrhizal fungi and phosphorus solubilizing microorganisms ,microbiotic insecticides, such as Bacillus thuringiensis, Metarhizium anisopliae and microbiotic fungicides, such as Trichoderma sp. and Pesudomonas fluorescens.

119022 食藥用菌菇特論              ２   選           王均琍、下

本課程主要在講授有關新興之食藥用菌菇，其形態、構造、生活史特性與生理功能。介紹其液體發酵與固體發酵培養之原理、方法與產品應用。

119022 Special Topic on the Edible and Medicinal Mushrooms ２ＥC. L. Wang, S 

This course is aimed at introducing the characteristics of the morphology, structure, life cycle and physiological functions of some edible, medicinal mushrooms. The principles, techniques and products applications of liquid fermentation and solid fermentation are discussed. 

119023 種子生理學特論             ２   選             古明萱、下

本課程主要介紹種子品質在基礎及應用上之生理觀念，課程內容包括種子生命力、種子活力，種子品質與環境，耐貯藏型種子貯藏，不耐貯型種子貯藏，種子衰敗機制，種子品質對作物生長、產量影響。

119023 Special Seed Physiology           ２  Ｅ               M. S. Guu, S

The course offers on physiological aspcts of seed quality in the basic and applied levels. The topics content include：seed viability, seed vigor, production environment and seed quality, storage of orthodox seeds, storage of recalcitrant seeds, mechanisms of seed deterioration, influence of seed quality on crop growth and yield.

119024 果樹生殖生長              ２  選              張哲嘉、下
本課程旨使研究生進一步瞭解果樹生殖生長之機制與影響因子，俾為穩定產量及調控品質之生理基礎。課程之內容包括花芽分化、發育與開花，授粉、受精與著果，生理落果，果實之生長與發育，隔年結果及以栽培技術促進果樹開花結實的實例與研究進展。

119024 Reproductive growth of fruit trees   ２   Ｅ           J. C. Chang, S

The course is designed to offer graduate students a better understanding about the mechanism and the regulation of reproductive growth of fruit crops, and the physiological aspects on yield and quality control in fruit production. Essential flowering and fruiting processes i.e., flower differentiation and development, anthesis, pollination, fertilization, fruit set, physiological drop, fruit growth and development, and alternative bearing will be covered. Examples and up to date research progress on improvement of flowering and fruiting will also be discussed.

119025 科學論文寫作與發表         ２  選            張哲嘉、下

本課程旨在建立論文寫作的正確觀念與要領，俾發表優良論文。授課內容包括科學研究的精神與方法、論文的要件與邏輯、架構與倫理、種類與格式、文字內容與撰寫要領、圖與表的製作及編排、文獻蒐集與評估、參考文獻的引用、投稿對象的選擇以及由投稿到出版的交涉過程(以實例說明稿約、線上或紙本投稿、同儕審稿、退稿、修改或接受、校稿、出版)。

119025 Writing and publishing a scientific paper  ２  Ｅ,       J.C. Chang, S

This course is designed to introduce graduate students to the process of writing and submitting a quality scientific paper. The course contents cover the principle and proper methods of scientific research, the category and the format of various report types, the logic, the framework, the ethics and the components that one should consider before writing a scientific paper. Students will also learn how to prepare effective tables and figures, how to collect and evaluate references, how to cite references, how to choose a journal suitable for submitting, and how to collaborate with the editor for smooth publication process i.e., author’s instruction, on-line or hardcopy submitting, peer review, reject, revision, or accept and  proof for correction.

119026 高等作物育種學              ２  選            謝清祥、下

本課程以講授及討論不同主題之作物育種理論及育種技術，內容包括以下章節：1、育種之演變。2、族群與變異。3、基本自交及異交作物育種方法。4、試驗設計及種源表現測試方式。5、配對設計及其分析。6、全互交設計及其分析。7、遺傳率之估算及其應用。

119026 Advanced Crop Breeding          ２   Ｅ            C.H. Hsieh, S

This course includes the following topics: 1. Evolution of plant breeding. 2. Population structure and variability. 3. Fundamental self-pollinated and cross-pollinated crop breeding methods. 4. Experimental designs and test of germplasm performance. 5. Mating designs and their analysis. 6. Diallele crosses design and analysis. 7. Heritability estimation.

119027 植物細胞生物學              ２    選          傅炳山、下

植物細胞膜具調節細胞與外界營養物質及離子流動機制。膜系構造影響膜活性及細胞生理現象。膜脂及膜蛋白質為維持膜系構造重要的成分。不同植物膜系成分的變化會影響植物對環境適應性、生長與老化及生理病害等。由環境對膜內微細構造變動，了解對植物生育之影響。 

119027 Plant Cell Biology                ２   Ｅ              B. S. Fuh, S

The cell is separated from its surrounding environment by a thin membrane found interior to the cell wall in plant. The structure of membranes could influence the activity of the cell physiological changes. Membrane lipids and proteins were the most important components to maintain the flow in the membranes. The changes in plant membrane might effect the adaptation of plant to unstable environment and the senescence. To know small movement in internal membrane could calculate the reflection of plant phenomenon.

119028 作物抗病育種               ２   選                  、上

本課程的目的在使學生瞭解抗病育種在作物病害防治上所扮演的角色。本課程討論抗病之本質化以及如何利用抗病育種原理來達到作物病害防治的目的。內容包括：1.作物抗病之類型。2.寄主與病原菌之共同演化。3.抗病育種在病害防治上的限制。4.抗病育種技術等主題。

119028 Crop Breeding Against Crop Diseases    ２   Ｅ               , F

The purpose of this course is to inquire into the role of resistance in plant disease. It discusses the nature of resistance and how it can best be use to protect crops from disease. The contents of this course are : 1.Types of disease resistance in plants. 2.Coevolution of plants and pathogens. 3.The limits of disease control by plant breeding. 4.Breeding methods for disease resistance.

119029 蟎蜱學特論                   ２   選                、上

本課程主要介紹蟎蜱之分類法及生物學特性與生態研究。課程重點為討論農業蟎蜱之重要特性。

119029 Special Topics on Acarology          ２   Ｅ                  , F

This course is to introduce the taxonomy, biology and ecology of mites and ticks. Emphasize will be placed on the species of agricultural importance.

119030 植物流行病學                 ２   選           梁文進、上

本課程討論植物流行病學之主因子，寄主病原體，環境因子，人類耕作管理與流行病發生之關聯性；流行病之發生類型與比較，發展過程，模式及電腦模擬；植物流行病之預測及預警與植物病理上專家系統之結合。

119030 Plant Disease Epidemiology          ２  Ｅ           W. J. Liang, F

The contents of this course are: plant disease elements (host, pathogen and environment factors) affecting the development of plant disease epidemics, the patterns and comparison of epidemics; the development, modeling and computer simulation of plant disease epidemics; and the forecasting and disease-warning systems of plant disease epidemics which are integrated with expert systems of plant pathology.

119031 熱帶作物蟲害特論              ２   選              、上

提供區別及認識其重要的個別的特性、害蟲特性，台灣及熱帶地區危害狀況及分佈，主要防治方法及生物防治法。

119031 Special Topics on Tropical Crop Insect Pests  ２  Ｅ                , F 

Provides for identifying and learning essential elements of the biology and distribution of the most important pests of the tropics. Principles and methods of pest control. Biological control of insect pests in Taiwan and the world.

119032 數值分類學                     2   選        張萃媖、上

本課程主要介紹數值分類學的發展歷史、基本原理和分類運算分析方法；課程內容包括數值分類學的理論、表型分類學派學者的主張、表型學派對分類學發展的貢獻、數值分類理論的盲點、表型分類分析方法的缺失、數值分類學之應用及其相應各種數學方法和電腦技術之介紹、數值分類學的展望及各家分類學派相互間論點之比較等。

119032 Numerical Taxonomy              2   Ｅ            T. Y. Chang, F

The objective of this course is to introduce the history, principles and analysis methods of numerical taxonomy. The contents of this course are to introduce the theories of numerical phenetics, claims made by pheneticists, achievements of the phenetic approach, weaknesses of numerical phenetics, weak points of phenetic methods, application of mathematical methods and computer techniques about numerical taxonomy, future outlook of numerical phenetics and comparisons with other classification schools.

119033 真菌分子遺傳學特論           3   選            梁文進、上

本課程將探討真菌細胞核和粒線體內基因組的結構基因的表現及遺傳，質體基因在真菌種間或種內之轉移之機制及表現。

119033 Special Topics on Fungal Molecular Genetics   3  Ｅ     W. J. Liang, F

This course will discuss fungal genome structure, its gene expression and inheritance. Nuclear and mitochondrial genomes will be included. The gene expression of fungal plasmids and its transfer between interspecies on inter-races will be also discussed.

119034 血清學特論                     3    選         陳滄海、上

本課程主要介紹血清學之理論與應用實務。內容涵蓋免疫學之原理，抗原之製備、免疫技術、多源抗體-單源抗體及重組抗體之製備與純化及分析、各種血清學反應與應用。

119034 Special Topics on Serology            3   Ｅ          T. H. Chen, F 

The course offers a complete understanding of the principle and application of serological techniques. The contents cover principle of immune system, preparing immunogens, immunization, preparation, purification and characterization of polyclonal, monoclonal and recombinant antibodies, and serological methods.

119035 迴歸分析                     ２   選           謝清祥、上 

課程內容介紹簡單迴歸方程式建立及其各因子之檢定，進而討論直線複迴歸之建立、各因子之檢定及機差因子之類別與分析。另，複迴歸方程式之確認方法如前置選擇、後置選擇、逐步迴歸等之利弊與使用方式也詳加介紹。非線性迴歸方程式之建立及各因子檢定亦於課程中詳細討論。

119035 Regression Analysis                  ２  Ｅ         C. H. Hsieh, F

The course will start with the introduction to the establishment of simple linear regression formular and test of the parameters associated with the regression. Establishment of linear multiple regression、test of the paramenters associated with the regression、analysis of error term patterns will also be discussed. Identification methods of multiple regression formular such as forward selection、backward selection and stepwise regression etc. will be introduced. Topics on non-linear regression analysis and the parameter analysis will also be included in the course.

119036 高等植物營養學特論          ２  選     柯立祥、王鐘和、上

本課程的內容深入介紹植物的營養生理與植物生長的關係。將講述植物營養元素的種類、功能；植物對營養元素的吸收、運轉、再分佈、代謝等的機制；以及影響營養元素吸收的理論及機制；土壤、植物根系環境與營養元素之關係等。

119036 Topics on Advanced of Plant Nutrition  ２ Ｅ   L. S. Ke, C. H. Wang, F

This course introduces the relationship between nutritional physioloyy and plant growth and development, classification and function of mineral nutrients, the uptake, translocation, redistribution and metabolism of different nutrients, and the factors affecting mineral nutrients absorption, the soil-Root interface in relation to mineral nutrition.

119037 作物根系生理                  ２   選          蔡秀隆、上

本課程主要探討有關植物根系生理，其內容包括：根系結構與發育，生長與代謝，水分吸收與轉運，離子吸收與轉運，不良環境下的生長。

119037 Physiology of the Crop Root System    ２   Ｅ            S. L. Tsai, F 

The objective of this course is to discuss plant root system, including the following topics: Root structure and development, growth and metabolism, uptake and transport of water,Ion uptake and transport, growth under unfavourable condition. 

119038 農藥毒理學特論                ２   選          辛竹英、下

介紹農藥的化學性質、作用機制、生物活性及農藥在病蟲害防治工作的應用，將強調新類型的生物藥劑及藥劑的選擇性，並討論農藥對人類健康與對環境的影響。

119038 Special Topics on Pesticides and Toxicology  ２  Ｅ       C. Y. Hsin, S

Introduce pesticide chemistry、biochemical modes of action、biological activity and theory of pesticide application of management programs. Emphasis is placed on novel biological insecticides and insecticides with selective properties. The effect of pesticides on human health and environment will be discussed.

119039 雜草特論                 ２    選             鄭秋雄、下

課程包括雜草與作物間的相互關係，種子和植物體的繁殖法，及雜草與作物的競爭，他毒作用及生他因子在草害管理上的角色。

119039 Special Topics on Weed Science   ２   Ｅ             C. C. Cheng, S

The course include：Ecological concepts for weed-crop relationships, reproduction from seed and vegetative plants, competitiveness of weeds, allelopathy in weed management, biotic agents in weed management.

119040 昆蟲媒病學特論            1    選             陳滄海、下

本課程在介紹植物病害之發生及傳播與昆蟲等媒介生物間之相關性，以及如何對植物病害與媒介生物作綜合管理。主要內容包括蚜蟲 、浮塵子、飛蝨、粉介殼蟲、粉蝨、木蝨、甲蟲、薊馬、潛蠅、及蟎類等媒介生物之媒介特性，傳播之病害種類，特徵及生態，最後將論及植物病害與媒介生物的防除或綜合管理。

119040 
Special Topics on Insect Vector and
  1   Ｅ
T. H. Chen, S
 
Plant Diseases
The course gives the students with a comprehensive understanding of vector-pathogen-plant interactions and measures for preventing or lessening the threat of vector-borne disease. The contents cover the characteristics of transmission by aphids, leafhoppers, planthoppers, mealybugs, whiteflies, psyllids, membracids, beetles, thrips, flies, characteristics and ecology of vector-borne plant diseases. Finally, major up-to-date integrated pest management is also included.

119041 高等生物防治學            ２     選                 、下

本課程介紹植物病蟲害生物防治之基本概念，生態學上之理論及利用。課程內容包括生物防治之發展史、生態基礎、國外天敵之探尋、天敵群落之建立，回收及評估，以及生物防治與化學防治及微生物防治之綜合利用。除此之外，還包括主要生物防治之計畫其成功、失敗及展望。

119041 Advanced Biological Control       ２    Ｅ                    , S

The course is to introduce the fundamental concepts, ecological theories and practices of biological control of plants pathogens, insects pests and weeds. The contents of this course introduce such subjects as biological control ‘s history; ecological bases; foreign exploration for beneficial organisms; methods of colonization, recovery and evaluation; and integration with chemical control and microbial control. Also introduce is critical study of major biological control projects; their success, trend, and failure.

119042 植物逆境生理學特論          ２   選            蔡秀隆、下

進階探討植物遭受逆境時，生理的變化以及其對於植物生長與發育的影響。逆境包括水分、溫度、鹽害、重金屬、光照、空氣污染、生物競爭等逆境如何透過生理﹑生化代謝作用而影響到植物的生長與發育，以及植物如何克服這些逆境。

119042
Special Topics on Plants  

２   Ｅ               S. L. Tsai, S
 
Stress Physiology
The objective of this course is to discuss the effects of stress on growth, physiology and development of plants. This course includes water stress, waterlogging, temperature, salt stress, metal toxicity, irradiation stress, air pollution, biotic stress etc., and their effects in metabolism and growth of plants, and how to affect the productivity, and adjustment of plants to these stresses are also discussed.

119043 取樣理論與方法              ２  選            謝清祥、下

本課程內容將先介紹樣本與母族群間之關係，採樣問卷調查之方式、問卷之設計方法與建立。另，各類取樣方法如：簡單逢機取樣、階層取樣、複階層取樣、聚集取樣及複合式取樣方式介紹均將詳細討論。各取樣分析方法之各項統計介量計算與分析方法亦於課程中介紹。最後課程中亦會討論野外族群調查方法，取樣方式及其介量分析。

119043 Sampling Theories and Technigues   ２  Ｅ           C. H. Hsieh, S 

The course will introduce the relationship between sample and population, questionair establishment, design, perform, and analysis methods. Sampling methods such as simple sampling. stratify sampling、multiple stratify sampling、cluster sampling and combined sampling will be discussed in the course. The statistical calculations of the parameters associated with above sampling methods will also be introduced. The sampling method for outdoor population, their parameter analysis will also be included in the course. 

119044 高等土壤學特論             ２   選             王鐘和、下

本課程的內容以個案深入介紹土壤與生態及植物生長的關係。將課程內容包含土壤的物理、化學及生物性質及生態功能。土壤與植物生長及作物生產的關係及土壤品質管理及增進的策略。
119044  Special topic on Soil Science         ２   Ｅ            C. H. Wang, S

This course uses special topic to introduce the relationship between soil with ecosystem and plant growth. The contents of this course include soil properties（physics, chemistry and biology）, and it’s function of ecosystem .The relationship of soil with plant growth and crop production, and the management and improvement strategy of soil quality.
119045 菌根學特論                  ２   選          王均琍、下

本課程內容包含菌根之形態、解剖、構造與生理，菌根菌對植物生長之效益，菌根菌之分離、培養與接種源生產與施用技術。

119045  Special Topics on Mycorrhizae        ２   Ｅ         C.L. Wang, S

This course introduces the morphology, anatomy, structure and physiology of mycorrhizae; the efficacy of mycorrhizal fungi on the growth of plants; the isolation and culture method, the technique on the production and application of mycorrhizal inocula.

119046 植物組織構造與機能特論        ２   選         王均琍、下

本課程旨在增強研究生對植物組織極其相應機能之瞭解，擬講授植物之各種組織，如分生、輸導，分泌及保護組織等之生長、發育及分化過程；闡明各組織所具有之構造及生理機能。

119046 
Special Topics on the Structure

２　　Ｅ  
C. L. Wang, S 
and Function of Plant Tissues
This course is designed to acquaint the students with knowledge of plant structures and functions in the meristematic, conductive, secretory and protective tissues. The processes of the growth, development and differentiation in different tissues will also be elaborated to better equip the students with more profound understanding in the said field.
1160XX
作物分子育種學
  2
    選
李鎮宇
本課程將由系上提供經費聘請優良業界人才參予。作物分子育種課程主旨在於教授學生如何整合作物基因轉殖、雜交育種，生物資訊與核酸分子技術，其中包含聚合酶鏈鎖反應，即時定量聚合酶鏈鎖反應以及生物晶片等技術，將親代與子代之間選育性狀調查與分子數據進行比較分析，以達到作物育種性狀之基因定位，而能有效率地進行田間作物各項育種目標性狀之品種選育工作。
1160XX
Molecular crop breeding 
  2 
    Ｅ
 
C.Y. Lee

In the department of plant industry, we invited the experts for advanced study in this course. The course is aimed at organized the knowledge of transgenic crop, cross-breeding, bioinformatics, and molecular technologies including PCR (polymerase chain reaction), real-time qPCR (Real time quantitative PCR), and microarray. For genetic mapping of molecular markers, the relationships are established between the character of crop and genetic data from the parent lines and their progeny. The learning objectives may translate into greater efficiency and accelerated development for crop breeding with target-characters in fields.

1160XX
作物分子育種學實習
  1
    選

李鎮宇
本系提供優良之e化環境與設備，提升學生學習效率。作物分子育種學實習課程主旨在於讓學生學習操作並整合作物基因轉殖、雜交育種，生物資訊與核酸分子技術，其中包含聚合酶鏈鎖反應，即時定量聚合酶鏈鎖反應以及生物晶片等技術，另外學習親代與子代之間選育性狀調查與分子數據進行比較分析，藉由實務操作及親身體驗，獲得深刻學習經驗，並了解職場未來發展趨勢, 有助於學生論文研究與業界之發展。
1160XX
Molecular crop breeding 
  1 
    Ｅ
 
C.Y. Lee

For the improvement of learning efficiency, we will support the equipment and E-learing service on this course in the department of plant industry. In this class, the students will study current techniques such as the transgenic crop, cross-breeding, bioinformatics, and molecular technologies including PCR (polymerase chain reaction), real-time qPCR (Real time quantitative PCR), and microarray. For genetic mapping of molecular markers, the students will learn about the relationships between the character of crop and genetic data from the parent lines and their progeny. The students can learn the core theory and experience to deal properly with the master thesis and future work from this course.
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