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	Module Supervisor
	apl ProfDr Klaus Schmieder

	Relation to other Modules
	This module complements the other modules in the field of limnology  Inland Water Ecosystems (3004-410) und Spezielle Limnologie (3201-450)

	Prerequisites for Attendance
	English language skills

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Compulsory assignment
	written papers in the form of an exercises report and of an excursion report (50%)

	Final examination
	written exam (50%)

	Length of the examination
	90 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The students get theoretical knowledge in the field of applied limnology and furthermore practical expertise in physical, chemical and biological analysis and assessment of lakes and running waters. They learn diverse sampling technics and their practical application in different types of inland water ecosystems as well as analysis and presentation of sampled data.

	Key competences
	Key competences as organisation and efficient performance of field campaigns in a team, critical examination and presentation of data in oral and written form.

	Comments
	Please register for participation per ILIAS.

	Applied Limnology   (3201-641)

	Course Supervisor
	apl ProfDr Klaus Schmieder

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	Structural impairments and renaturation

Organic and chemical impairments: Saprobisation, Eutrophication and solutions

Water Organisms: Phytoplankton, Zooplankton

Water Organisms: Makro-Invertebrates, Vertebrates 

Water Organisms: Macrophytes

Limnology of artificial water bodies

Assessment of ecological state: WFD

Lake restoration



The course includes also practicals and 3 excursions to different of the above topics.

	Literature
	Wetzel: Limnology

Dodds, Whiles: Freshwater Ecology

Cooke et al.: Restoration and Managements of Lakes and Reservoirs

	Comments
	Registration via ILIAS


[bookmark: _Toc2]Module: Ecology and Agroecosystems (4906-410)
	Module Supervisor
	Prof.Dr. Ingo Graß

	Relation to other Modules
	This module will link-up knowledge from different subject areas in order to enable students to interpret reactions within agroecosystems coherently.

	Prerequisites for Attendance
	Basic knowledge of farming and/or closely related topics. This module is designed to accommodate a range of experience and knowledge levels in both ecology and agriculture. Students with only basic knowledge in ecology and biology should enlarge them before starting in this module. 
To maintain the high quality of this module and due to time and space constraints in planned group work, seminar presentations, and excursions we only accept a maximum of 50 students.
Access is on a "first come first serve" basis, allowing students for which the module is compulsory, semi-elective, and, thereafter, elective to enter the course.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Compulsory assignment
	Presentation in groups (20 %) with handout (5 %) and discussion (5 %)

	Final examination
	Written exam (70 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module, students are able to explain the principles of ecological agents that regulate the functioning of natural and agricultural ecosystems and to demonstrate the complex biotic interactions in natural landscapes and agro-ecosystems. Further, they are able to explain how to apply ecological concepts and principles to design and manage sustainable agro-ecosystems with improved long-term reliability in agricultural production.

	Key competences
	During preparation for the exam, while preparing and following up on lectures and while preparing the seminar, students practice self-reliance, time management, personal responsibility and cooperation. They hereby also adopt needful skills in fields, also including communication skills and (foreign) language proficiency. Students learn and practice both critical and analytical thinking and reading of scientific literature in the seminar and their ability to explore a scientific issue. Through the seminar presentation, students improve their oral articulateness and their ability to discuss scientific matters. 
Finally, students acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems.

	Comments
	Please register online via ILIAS as the module is restricted to 40 participants. The registration will be open until the end of the first week of the module. A waiting list will be maintained and implemented on the first day of the course. You will receive an electronic confirmation once you have been accepted into the module.

	Ecology and Agroecosystems (4906-411)

	Course Supervisor
	Prof.Dr. Ingo Graß

	Course Instructor
	Dr. Konrad Martin, Dr. Regina Belz, Dr. Anna Treydte, Dr. Christian Brandt

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	4

	Contents
	-Ecology - outline

-Climatically caused diversity of tropical and     subtropical ecozones

-Agro-ecological zoning system

-Plants and environmental factors

-Interaction between agriculture and natural ecosystems

-Principles of ecosystem functions

-Interactions in agroecosystems: Species   interactions

-Agroecosystems of the tropics and subtropics

-Wildlife and rangeland ecology

-Practical methods in agroecology 



	Literature
	Altieri, M.; 1995: Agroecology. Cambridge University Press, Cambridge. 

Gliessmann, S.R.; 2000: Agroecology: Ecological processes in sustainable agriculture. CRC Press LLC, USA.

Gliessmann, S.R.; 2000: Field and laboratory investigations in Agroecology. CRC Press LLC, USA.

Krebs, Ch.J.; 2001: Ecology: The Experimental Analysis of Distribution and Abundance, Benjamin Cummings, San Francisco.

Ricklefs, R.E. and Miller, G.L.; 2000: Ecology. W.H. Freemann and Company, New York, USA.

	Comments
	Teaching strategies:

-Lectures - to provide fundamental knowledge relevant to agro-ecosystems

- Group assignment - to encourage broader interdisciplinary thinking and design in a group context

- Examination - the final test of competency



Assessment: written exam 70%; seminar presentation 30%
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	Module Supervisor
	Prof. Dr. Andreas Fangmeier, Prof. Dr. Claudia Bieling

	Prerequisites for Attendance
	The tuition fee is 12.750 DKK for EU citizens (corresponds to approximately 1.700 euros) and 26.850 DKK for non-EU citizens (corresponds to approximately 3.600 euros). Only EnvEuro students are exempted from this fee.

	Sprache
	English

	ECTS
	15

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	written exam

	Workload
	350-450 h

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module, students are able to understand how insight and skills in natural sciences are used together with economics, law and planning in contributing to contemporary environmental management of natural resources.

Students comprehend how different tools and resources for environmental management are used to acquire knowledge about the state of the environment and solve environmental problems.

Students comprehend the background, the fundamental principles and the managerial approaches embedded in EU environental law. Students are able to apply environmental management tools and resources to analyse and discuss different EU environmental policy initatives.

The students reflect on own views on environmental ethics and on how environmental ethics and sustainability concepts of different stakeholders affect actual environmental policy in EU.

Students also reflect on different values among EU member states and between EU member states and other countries. They reflect on own learning and group discussions.

	Key competences
	During the lecture the students work on environmental management across various disciplines. They work both independently and in groups. At the same time, the ability of students to work in a team as well as their communication and cooperation ability is promoted by the group work. For their group work they have to communicate with specialists from various fields. They also learn to find and communicate problem solutions tailored for Europe to stakeholders and policy makers while working on the seminar.

	Comments
	For more detailed information about the course see: www.environmental-management.dk

	Environmental Management in Europe (EME) (3005-411)

	Course Supervisor
	 Christian Bugge Henriksen

	Type of Course
	e-learning

	In-Class Hours Per Week
	10

	Contents
	Environmental Management in Europe is an interdisciplinary E-learning course offered by the Faculty of Life Sciences, University of Copenhagen (LIFE) with contributions from different European universities and institutions. It is open for MSc students from Denmark, other countries in EU and the rest of the world.

The focus of the course is environmental management of natural resources (soil, water, air and biodiversity) from a European perspective. The European Union (EU) sets the policy frame for almost all environmental regulation in the member states. This frame determines both the possibilities and the limitations for carrying out environmental management and developing environmental solutions in EU.

In the first part of the course the concept of environmental management and the e-learning platform used in the course is introduced. A short overview of the history of environmental management, European natural resources and the current state of the environment in EU is given. Environmental ethics and sustainability concepts are discussed in relation to the value systems of different stakeholders in EU environmental policy. There will be an introduction to EU law (legislation, principles and procedures), EU environmental policy instruments (command and control, economic incentives and voluntary agreements), and EU environmental policy measures (strategies and action plans). The role of different EU institutions in the creation of environmental policy is discussed.



In the second part of the course various tools and resources for environmental management are introduced. The tools include environmental modelling and scenario analysis, environmental valuation and accounting, environmental impact assessment, life cycle analysis and environmental technology. The resources include environmental research, knowledge and data centres in EU. The students learn how to use these resources as well as other sources of information about environmental issues. The current principles and practices for environmental

monitoring and quality assessment in EU are discussed. Water management is central since water quality and quantity serve as an integrated measure of pollutant loads from agriculture, industries and households.

The third and major part of the course features a number of case studies based on actual EU environmental policy initiatives (e.g. the Water Framework Directive, Natura 2000 and the Climate Change Strategy). It is investigated how these initiatives originated and how they are implemented from the EU level to the national, regional and local levels. The scientific and political background for the different initiatives are analysed and discussed. It is investigated

how environmental measurements and modelling are used to evaluate and provide arguments for changes in environmental policy. The role of different stakeholders (e.g. in agriculture, industry and NGOs) and their efforts to lobby the decision making process is analysed. It is investigated how EU directives are interpreted and implemented in the different member states and how national legislation is adjusted to meet the new demands. The subsequent environmental, economic and social consequences are discussed. In this discussion the Water

Framework Directive is central, since it links to a number of other EU directives. It is studied how EU environmental policy, directly and indirectly, promotes the development of new environmental technologies and more sustainable management practices in both industry and agriculture.

Note 1: In week no. 35 (Tuesday and Wednesday 8.00-18.00) all students will meet at LIFE to get to know each other, meet the teachers, learn about the E-learning system, and visit the European Environmental Agency in Copenhagen.

Note 2: Students may follow the course in the first or second year of their Master programme, e.g. as a part of the Basic Semester Package in the new European MSc in Environmental Science (see www.enveuro.eu).

	Literature
	Course material consists of selected scientific articles and book chapters as well as audio and video files. A compendium will be available at the start of the semester.

	Comments
	Internet based E-learning modules with weekly deadlines. The course can

be followed from anywhere in the world (internet access is required).

Week Structure: Outside schedule, except for week 35 (~Structure B:

Tuesday and Friday 8.00-18.00) where students and teachers will meet at

the Faculty of Life Sciences, Copenhagen University.

Internet based E-learning modules (E-modules) with weekly deadlines. Each E-module is

composed of a) an introductory text, b) an overview of the purpose, the subjects and the

lessons learned, c) the study material (which can be text, audio and/or video files) and d)

several excercises called E-lessons. The E-lesssons are online learning activities which can be

either multiple-choice questionnaires, assignments or discussions. The role of the teachers are

to assist student learning by serving as E-moderators for the various E-lessons. Note:

Students must complete at least 75% of the E-modules to qualify for the final exam.
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	Module Supervisor
	Prof. Dr. Thilo Streck

	Relation to other Modules
	Participation is useful for students who want to gain some insight in computer-based analysis of environmental systems. Possible follow-up module: 3103-450 Spatial data analysis with GIS.

	Prerequisites for Attendance
	REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students learn to analyse and model environmental systems. Emphasis is put on matter cycles and the fate of environmental chemicals in agro-ecosystems. Students are able to set up simple system analytical models for environmental problems. They can run simulations and can interpret thei results. They are able to become acquainted with more complex state-of-the-art-models.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Environmental Modeling (lecture) (3103-511)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.



	Environmental Modeling (computer exercises) (3103-512)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



ILIAS registration at

https://ilias.uni-hohenheim.de/goto.php?target=cat_40573&client_id=UHOH

	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.
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	Module Supervisor
	Prof. Dr. Claudia Bieling

	Relation to other Modules
	Sustainability Discourses and Environmental Sociology; Global Agri-food Systems; Gender, Nutrition and Right to Food; and other modules that deal with interdisciplinary aspects of food and agriculture

	Prerequisites for Attendance
	Since the number of participants is limited to 20, students are asked to submit a short letter of motivation to participate in the module. Applications for participation in WS 2019/20 should be submitted from September 30 to October 13, 2019. 

Please send your letter of motivation to claudia.bieling@uni-hohenheim.de stating the following:

1. Your name
2. Your nationality
3. Your study programme
4. Study programme level (M.Sc./B.Sc./Ph.D.)
5. Statement of motivation: I want to take the course 'Ethical Reflection on Food and Agriculture' because... (max. 150 words)

The decision about participation will be communicated to applicants latest by October 14, 2019.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Compulsory assignment
	Presentation in groups (40%), participation in class (10%)

	Final examination
	Written paper in the form of an individual learner’s journal (50%)

	Workload
	56 h presence + 104 h preparation (individually and in groups) = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module, students have basic knowledge of ethical theory and frameworks for ethical analysis, as well as of their application to the field of contemporary food and agricultural research and practice. Furthermore, course participants are familiar with identifying ethical issues and their underlying moral principles, and with ethical reasoning and evidence-based argumentation with respect to the multi-functionality of agriculture.

Drawing on teaching methods that combine theory and on-the-ground experiences from lecturers and guest speakers, this module creates a space to critically discuss current ethical issues related to food and agriculture.

Following an interactive didactic approach, students learn to identify the impact of concurrent global challenges on the different members of society (small and large scale farmers, consumers, civil society organizations, industry and retailers, the public sector, and scientists) and the environment, as well as define the roles and responsibilities of the various actors in meeting these challenges.

	Key competences
	Engaging participants in discussions with lecturers and guest speakers, and comprising a group work assignment that includes independent literature research, classification/prioritization of evidence and information, oral presentations and argumentation in plenary debates, as well as an individual journal exercise, this module enables students to further develop the following soft skills:
- communication skills
- logical and analytical abilities
- critical and analytical reading of scientific literature
- evidence-based argumentation
- teamwork capacity
- intercultural competence
- scientific journal-based literature research
- scientific writing skills
- (media-supported) presentation skills
- organization and time management skills

	Comments
	Please note that the number of participants is limited to 20 (we will give priority to Master level students). Therefore, students are asked to submit a short letter of motivation to participate in the module (see above). Applications can be submitted from September 30 to October 13, 2019. Registration in ILIAS will only be possible after the selection process.

	Ethical Reflection on Food and Agriculture (4302-421)

	Course Supervisor
	Prof. Dr. Claudia Bieling

	Type of Course
	seminar with excercise

	In-Class Hours Per Week
	4

	Contents
	The module is broadly structured in two parts:

Part I is dedicated to the theoretical foundations of ethical thinking. Under the guidance of an ethicist from the International Center of Ethics in the Sciences and Humanities (IZEW, University of Tübingen), students will become acquainted with basic knowledge of ethical theory and tools for ethical analysis and argumentation, including:

- prudence, justice and the good life as principles for ethical assessment

- from fact to values and norms: how to build an argument

- dealing with non-knowledge.

In parallel to the lectures of the first part, students will practice the application of these theories and tools by elaborating case studies (group work) on an ethical issue of their choice (e.g. animal welfare, GMOs, biofuels).



In Part II, students will further enhance their capacity to identify ethical issues related to the field of food and agriculture and critically reflect on them. For this, guest speakers are invited to share their experiences and perspectives, e.g. as an ethicist working in science or on providing food aid to developing countries. A particular emphasis will be on “solutions” or ways forward for reducing ethical problems and conflicts. As part of this, we will for instance explore the potential of taxation as a means for including ethical concerns in policy as well as alternative economic models that call for a more just economic order.

	Literature
	Readings will be provided via ILIAS.

	Comments
	Please note that this module is limited to 20 students and can be taken only after applying with a motivation letter! See module description for further information.


[bookmark: _Toc6]Module: GIS and Remote Sensing in Landscape Ecology (3201-630)
	Module Supervisor
	apl ProfDr Klaus Schmieder

	Prerequisites for Attendance
	-

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Module examination
	schriftlich

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The students aquire theoretical and practical skills in remote sensing and GIS-systems, the aquisistion and processing of spatial data and their presentation in form of maps and graphs.

	Key competences
	Key competences as teamwork, independent organisation of projects, independent and critical discussion of scientific problems and skills in oral and written presentation of project results.

	Comments
	In MSc Agrarbiologie - Landschaftsökologie elective only for students who started in SS 14.

	GIS and Remote Sensing in Landscape Ecology (3201-631)

	Course Supervisor
	apl ProfDr Klaus Schmieder

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Die Vorlesung vermittelt das theoretische Wissen zur quantitativen Landschaftsanalyse mittels Landschaftsmaßen sowie eine Übersicht über verschiedene Fernerkundungsverfahren und deren theoretische Grundlagen.

	Comments
	Die Veranstaltung setzt die Teilnahme an der Veranstaltung "Einführung in GIS" 3201-250 oder vergleichbares Wissen voraus.

	Practicals in GIS and Remote Sensing (3201-632)

	Course Supervisor
	apl ProfDr Klaus Schmieder

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Die Veranstaltung enthält Übungen zur quantitativen Landschaftsanalyse mittels Landschaftsmaßen.

Weiterhin sind Übungen zur Vegetations- und Landnutzungsklassifikation mittels verschiedener Fernerkundungsverfahren enthalten, von der klassischen Luftbildinterpretation über analoge und digitale photogrammetrische Auswerteverfahren und klassische, pixelbasierte Klassifikation von Multispektralscannerdaten bis hin zu objekt- und wissensbasierten Klassifikationsverfahren. Folgende Software findet dabei Verwendung: Esri ArcGIS, Leica Photogrammetry Suite, Erdas IMAGINE, Ecognition Developer.

	Literature
	Lang & Blaschke (2007): Landschaftsanalyse mit GIS.

Albertz (2001): Einführung in die Fernerkundung

	Comments
	Der Kurs setzt die Veranstaltung "Einführung in GIS" (3201-250) oder vergleichbare Kenntnisse voraus.


[bookmark: _Toc7]Module: Global Change Issues (3202-420)
	Module Supervisor
	Prof. Dr. Andreas Fangmeier

	Prerequisites for Attendance
	Extremely important: you have to be present on the first day of the module (i.e. 18 October 2018 at 14:00 in lecture hall 20) in order to be enroled for the module. This is mandatory because of organisational reasons. We will not accept any student for the module who is not present on 18 October 2018.

General requirements: Ability to think in an interdisciplinary way, background knowledge in natural sciences at least at Bachelor level, basic knowledge and interest in social sciences and economy, readiness for active contribution of knowledge from the students home countries.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Final examination
	written exam

	Length of the examination
	90 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The aim of the module is to give a solid understanding of global change with focus on global climate change, its impacts on ecosystems and ecosystem services, and the consequences for the human society. We would like to emphasize that this module deals with the natural science aspect of global change and global climate change rather than with economic issues related to climate change. Nevertheless, mitigation and adaptation strategies as well as current approaches in international treaties are taught. After completing the course the student should be able to:



Knowledge:

The students know the drivers of global change, in particular global climate change. They understand the perturbations of the global carbon, nitrogen, and water cycles and can distinguish between natural and human impact. The students understand the effects of climate change on natural and anthropogenic (mainly agricultural) ecosystems and the most important feedbacks between ecosystem traits and climatic conditions and the threat to ecosystems services and the potential impacts on the human society. The students know the international treaties to combat climate change and understand mitigation and adaptation options to climate change. The students are aware about the methodological tools in investigate global change and its impacts and feedbacks.



Skills:

The students can combine knowledge from different disciplines to analyse the extent and the consequences of climate change. They can think across scales both in time and space to valuate global change issues. They can judge about the severity of climate change and its effects compared to other drivers of ecosystem performance and services. 

The students are able to perform experimental research on climate change impacts. They are able to acquire, evaluate and summarize information from scientific literature and to combine information from different sources, they can prepare and give scientific presentations.

	Key competences
	The structure of the module provides the following competences:
The students are able to discuss ecological, social, political and economic aspects of global change. They are able to develop and communicate mitigation and adaptation strategies. 
They are able to co-operate and to work independently. They can evaluate regulatory measures and treaties and suggest improvements.
The students acquire intercultural competence by working in groups with international students.

	Comments
	Module is expected to be offered again in WS 2020/21

	Introduction to Global Change (3202-421)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, Dr. Andreas Klumpp, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Introduction to Global Change is a lecture introducing to the students the most important current knowledge on global change. The focus is on global climate change, its causes and consequences with more emphasis on natural science than on social science and economy.



Contents of the lectures cover:



- Introduction and structure of the module

- Human population

- Land-use change

- Greenhouse gas emissions

- The concept of radiative forcing

- Global warming !?

- Sea level rise

- Global water cycling and future projections

- Effects on ecosystems

- Effects on agriculture

- Health impacts

- Mitigation options

- International legislation

- Emission trading



	Literature
	Literature on global change is numerous and almost immediately outdated when recommendations are written down somewhere. Nevertheless, as basic literature for understanding the current state of the art in science and recommendations to policy makers the latest reports of the IPCC are recommended (download at http://ipcc.ch/). Further literature is provided on the ILIAS e-learning platform

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Seminar on Global Change (3202-422)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	This seminar is thought to complement the lecture "Introduction to Global Change" with some most recent findings from current publications in the scientific literature. The actual content will vary from year to year but may cover issues such as the latest findings on disturbance of the global carbon cycle and its implications for climate, ecological footprints, state of international negotiations, case studies on climate change effects on selected ecosystems, ecosystem services, habitats etc. 



The students will prepare a powerpoint presentation including a handout on one topic, they will present and discuss it and get feed-back not only on the scientific content but also on the didactics of their presentation. 

	Literature
	ever changing and updated; students are assisted to find relevant literature and other sources; sources will be made available via the ILIAS e-learning platform.

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Experiments on Global Change (3202-423)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid

	Type of Course
	practical

	In-Class Hours Per Week
	1

	Contents
	Experiments on Global Change is covered by a small but nice greenhouse experiment in which one of the most important resources to plant growth - water - is manipulated. At the same time, water shortage is one of the major expected side effects of climate change in many areas and therefore represents a nice example to study climate change effects. The students will analyse the response of C3 and C4 species to water shortage and learn about water cycling, water use efficiency and physiological adaptation of vegetation to resource deficiency. Furthermore, they will do cuvette experiments with increasing atmospheric CO2 concentrations to evaluate primary plant responses to elevated CO2. 

	Comments
	Information, manuals, and the results of the experiments (students' presentations) are made available via the e-learning platform ILIAS


[bookmark: _Toc8]Module: Master’s Thesis Environmental Science (3000-490)
	Prerequisites for Attendance
	-

	Sprache
	English

	ECTS
	30

	Frequency
	every semester

	Recommended Semester
	4. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	Bound Master’s thesis (in 2 copies) with a declaration, that a final digital text document (in the format doc, docx, odt, pdf, or rtf) has been transferred to the mentoring supervisor and that the content and wording of the thesis is entirely the own work (75%). Defense of the thesis (25%).

	Workload
	900 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Upon completion of the Master’s thesis students are able to conduct independent research in the respective field according to given instructions on an assigned topic and record their findings. Depending on the topic, research may include laboratory work, field experiments or case studies. Students have extensive knowledge and expertise in the topic of their Master’s thesis.

	Key competences
	Upon completion of the Master’s thesis students are able to conduct independent scientific work. They have demonstrated their capacity for critical and analytical thinking; they know how to write a scientific research paper and, can present their research orally.

	Comments
	Please read the information on writing your Master’s thesis on the webpage of the Examinations Office at www.uni-hohenheim.de/exams.

	Master’s Thesis Environmental Science (3000-491)

	Type of Course
	Abschlussarbeit

	Contents
	-

	Comments
	The defense takes approximately 20 minutes.


[bookmark: _Toc9]Module: Microbiological Safety within the Feed and Food Production Chain (4605-430)
	Module Supervisor
	Prof. Dr. Ludwig Hölzle

	Relation to other Modules
	The knowledge gained by this basic module may be completed in several other more specific modules, especially 4602-430 "Project in advanced Environmental- and Animal Hygiene", 4602-440 "Laboratory Course in Advanced Environmental- and Animal Hygiene".

	Prerequisites for Attendance
	Students shall have basic knowledge in the biochemistry of carbohydrates, fats and proteins as well as in biology and genetics. For better preparation of the students, an introductory lecture is given for those participants who like to fresh up their knowledge before the module starts.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Final examination
	oral exam

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students are able to understand and analyse the complex ecologic and microbial systems in soil, air and water as potential epidemiological niches for plant and animal pathogens and zoonotic agents. In addition, students are enabled to perform hygienic risk assessment during microbiocidal biotechnical processes, i.e. composting, anaerobic treatment and waste water treatment.



In the group with international students they experience the cultural differences in risk assessment and can develop their intercultural competence in this module. 



Based on these skills and knowledge absolvents are capable to play an important role as advisors in international consultant teams regarding the hygiene of biotechnical processes.

	Key competences
	critical, analytical thinking , (foreign) language skills

	Microbiological Safety within the Feed and Food Production Chain (4605-431)

	Course Supervisor
	PD Dr. Wolfgang Beyer, Prof. Dr. Ludwig Hölzle

	Type of Course
	lecture

	In-Class Hours Per Week
	4

	Contents
	Principles of microbial morphology and physiology (bacteria, fungi, viruses), life cycles of parasites, microbiology and parasitology of vertebrates, plants, soils, water, and air; survival and inactivation of organisms; techniques for isolation and identification of organisms from soil, water and air.

A set of questions will help in exam preparation. 

	Literature
	Brock : Biology of Microorganisms, Pearson Education International, Upper Saddle River,NJ07458Hurst, Crawford, Knudsen, McInerney, Stetzenbach: Manual of Environmental Microbiology, ASM Press, Washington, DCBush, Fernandez, Esch, Seed: Parasitism, Cambridge University Press, Cambridge


[bookmark: _Toc10]Module: Population and Quantitative Genetics (3502-450)
	Module Supervisor
	Prof. Dr. Karl Schmid

	Relation to other Modules
	None

	Prerequisites for Attendance
	- Basic understanding of genetics: Structure and function of DNA, RNA and proteins; Mendelian inheritance; Genetic recombination; 
- Principles of statistics: Normal distribution, hypothesis testing, mean and variances;

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Compulsory assignment
	Written exam (50 %)

	Final examination
	Written exam (50 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students can describe the genetic structure and dynamics of populations in dependence of evolutionary factors and effects of breeding. They are familiar with the genetic basis of quantitative trait variation and are able to model and interpret patterns of variation relevant for breeding.

	Key competences
	During preparation for the exams, while preparing and following up on lectures and during the exercises, students enhance their organizational skills, self-reliance, time management communication and cooperation skills. They learn and practice critical and analytical thinking in the exercises, while also being challenged with independently solving mathematical exercises.

	Comments
	The first exam (compulsory assignment) takes place midterm, the exact date is announced at the beginning of the lecture.

	Population and Quantitative Genetics (3502-451)

	Course Supervisor
	Prof. Dr. Karl Schmid

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	The nature of genetic variation; genetic structure of populations under random mating (Hardy Weinberg Equilibrium, Gametic linkage disequilibrium), Inbreeding (Selfing, matings of siblings, backcrossing) and outcrossing; changes of gene frequencies by selection and mutation in natural and breeding populations; Molecular population genetics and molecular evolution;



The basic model of quantitative genetics; Effect of genotype and environment on phenotypic traits; Models for genotypic traits; Components of genotypic variation; Similarity among relatives; Structure of variation among units important for breeding; Prediction of selection gain; Evolutionary quantitative genetics; Methods of genetic mapping.

	Literature
	- Hartl, D.L., and A.G. Clark. (2006): Principles of Population Genetics (4. ed.). Sinauer Ass., Inc., Sunderland. 

- Hedrick, P.W. (2005): Genetics of Populations (3. ed.). Jones and Bartlett Publishers, Boston.

- Falconer, D.S., and T.F.C. Mackay (1996): Introduction to Quantitative Genetics (4. ed.). Longman Group Ltd., Essex.

- Lynch, M., and B. Walsh. (1998): Genetics and Analysis of Quantitative Traits. Sinauer Ass., Inc., Sunderland. 

	Comments
	Presentation of the content with a script and slides; exercises are used to improve the understanding of the material; computer labs are used to introduce students to computer programs for population genetic analysis.


[bookmark: _Toc11]Module: Portfolio Module (Master) (3000-410)
	Module Supervisor
	Prof.Dr. Michael Kruse

	Prerequisites for Attendance
	The portfolio module can only be taken once per study programme.

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	by arrangement

	Bindingness
	elective

	Compulsory assignment
	In the portfolio module between 1 and 7.5 ECTS credits can be achieved with one or several assignments. The following will be recognized as assignments with ECTS credit points (guideline: 30 hours = 1 ECTS credit):  - industry / government agency / company internship. Suitable areas/industries/companies are those operating upstream and downstream of agricultural production. Internships in agricultural production itself (i.e. on-farm) cannot be credited. Example for 6 ECTS credits: 20 working days of internship work + a written internship report of 20 pages. The internship does not need to be approved beforehand. The internship report has to be submitted to a professor of the faculty. There are no other guidelines of the faculty for writing the report besides the required number of pages. So it is advisable to ask the professor who will finally read the report about her/his guidelines. After reading the report and in case of accepting it, the professor will confirm the acceptance of the report to the dean of study affairs and will recommend the number of credits to be awarded to the student. The dean for study affairs will provide a confirmation that the internship counts for the portfolio module. The internship can be divided into two parts in different locations.    - research internship (i.e. The student joins the team of a scientific project being carried out by an institute or other research units.) Example for 6 ECTS credits: 20 working days of internship work + a written internship report of 20 pages that may include e.g. a work diary, a project description with research questions, methodology and, if applicable, results. The report has to be submitted to a professor of the faculty. There are no other guidelines of the faculty for writing the report besides the required number of pages. So it is advisable to ask the professor who will finally read the report about her/his guidelines. After reading the report and in case of accepting it, the professor will confirm the acceptance of the report to the dean of study affairs and will recommend the number of credits to be awarded to the student.  - Literature review or research essay about a scientific topic (5 - 10 pages per ECTS credit). - Summer schools for postgraduates (ECTS awarded in consultation with a professor). - Scientific workshops and training events for postgraduates organized by scientific associations and research institutions (ECTS awarded in consultation with a professor). - Language courses (preferably thematically relevant; maximum of 2 ECTS credits possible). - Training course in "soft skills" (only courses of proven benefit for the study area; maximum of 2 ECTS credits possible). - FIT tutor training course offered by the University of Hohenheim (maximum of 3 ECTS credits possible). - Courses on statistical programming or on statistical programs (maximum of 2 ECTS credits possible). - Certificates of the Virtual Academy of Sustainability are accepted with their credits. The certificates are acquired by an electronical exam at Hohenheim or at another partner university of that project: https://www.va-bne.de/index.php/en/studierende/beteiligte-hochschulen-2. The certificates will be recognized by Prof. Bieling. The Dean of studies is authorized to recognize and provide ECTS credits for other activities. After receiving written endorsement for his or her project from a professor, the student can apply to the Dean to receive ECTS credit points. Work undertaken as a research assistant (HiWi) at research institutions of the University of Hohenheim cannot be credited. Disputes concerning the recognition of credits for the module will be decisively determined by the examination committee.

	Final examination
	none

	Module examination
	ECTS are awarded by the responsible dean for study affairs Prof. Dr. Michael Kruse, upon provided certificates or recommendation by the mentoring professor. Please come to the office hour of Prof. Kruse, Mo. 12 - 1pm (Inst. f. Plant Breeding (350), Fruwirthstraße 21, 1. floor, left) and have your certificates with you.  The module can be completed and considered passed with 1 - 7,5 awarded ECTS points. The module is not marked.

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module, students are able to:

- describe the fundamental methodologies of scientific work.

- identify and describe interdisciplinary correlations within their study program.

- identify gaps in their own knowledge and work independently to fill these.

- under guidance, develop and conduct a scientific project.

- express results of scientific work in written and orally presented form.

	Key competences
	This module conveys key competences according to its individual focus. These are mainly: independent work on and elaboration of a (scientific) topic, efficient information search and information analysis. Cooperation skills, self-organisation and organorganisational skills in groups, research teams or through an internship in a company. Independent organisation of activities within this module (by students).

	Comments
	This module is not graded. Therefore, it is not included in the calculation for GPA.
Students do not have to register for the exam of this module at the examination office. The module certificate issued by the dean is handed in at the examination office after completion of the module.

If you have questions, feel free to attend the Dean's open office hours on Monday from 12 —1pm (Institut for Plant Breeding (350), Fruwirthstraße 21, 2nd floor, left). Please do not write emails directly to the Dean of Studies.


[bookmark: _Toc12]Module: Project in Landscape Ecology (3201-610)
	Module Supervisor
	Prof. Dr. Frank Schurr

	Prerequisites for Attendance
	Ecological and methodological skills comparable to those conveyed in the compulsory modules of the MSc Landscape Ecology.

Please note that participation in an introduction to the module is compulsory. This introduction will be announced in the Course Catalogue as "Introduction to Methods in Landscape and Plant Ecology".

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Module examination
	written

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The participants work on a specific ecological research project either individually or in a group of two participants. This project can comprise field work, experiments or modelling. By conducting this research project, the students enhance their ability to answer ecological questions with scientific methods.

	Key competences
	The participants deepen their skills in work organization and time management. They learn how to synthesize current knowledge based on the use of literature databases. Moreover, they practice their skills in scientific writing.

	Project in Landscape Ecology (3201-611)

	Course Supervisor
	Prof. Dr. Frank Schurr

	Type of Course
	study project

	In-Class Hours Per Week
	4

	Contents
	.


[bookmark: _Toc13]Module: Quantitative Methods in Biosciences (3402-420)
	Module Supervisor
	Prof. Dr. Hans-Peter Piepho

	Relation to other Modules
	The methods covered by this module enable you to make an informed choice anong different statistical methods, when it comes to the design and analysis of your own survey or experiment. 

Notice: compulsory for the specifications "Plant" and "Animal"

	Prerequisites for Attendance
	A first course in statistics

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	Written exam (100 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing this module, participants have a profound knowledge of basic statistical methods and concepts. They can apply advanced quantitative methods as used in either the biosciences or in economy. They are able to make informed use of up-to-date computing tools.

	Key competences
	During preparation for the exam, while preparing and following up on lectures and while participating in the laboratory, participants practice self-reliance and time management. The successful participant is able to identify and apply suitable basic statistical methods for his or her own survey and experiment. Key concepts are understood so that the participant is well equipped to professionally communicate with a statistician about his/her planned experiment or survey both at the design stage and the analysis stage.

	Comments
	It is necessary to register per ILIAS for the participation in this module.

	Quantitative Methods in Biosciences (3402-421)

	Course Supervisor
	Prof. Dr. Hans-Peter Piepho

	Type of Course
	lecture with laboratory

	In-Class Hours Per Week
	4

	Contents
	Descriptive statistics, survey sampling, simple tests, Type I and Type II errors, confidence intervals, linear regression and correlation, residuals, analysis of variance, c2-tests, factorial analysis of variance, multiple linear regression, polynomial regression, nonlinear regression.



Lecture. Lab work will be done using a pocket calculator and the SAS statistical package.

	Literature
	Lecture notes.

Mead, R., Curnow, R. N., Hasted. A. M. 1993. Statistical methods in agriculture and experimental biology. 2nd edition. Chapman & Hall, London. 

Rees, D.G. 1985. Essential statistics. Chapman and Hall, London.



	Comments
	http:// www.uni-hohenheim.de/bioinformatik/lehre/module/module.html 

Notice: First time offered in WS 07/08!


[bookmark: _Toc14]Specialisation: Climate Change
[bookmark: _Toc15]Module: Climate Change Impacts, Adaptation and Mitigation (3005-420)
	Module Supervisor
	Prof. Dr. Andreas Fangmeier, Prof. Dr. Claudia Bieling

	Prerequisites for Attendance
	Restrictions:	90 students.
The tuition fee is 12.750 DKK for EU citizens (corresponds to approximately 1.700 euros) and 26.850 DKK for non-EU citizens (corresponds to approximately 3.600 euros). Only EnvEuro students are exempted from this fee.

	Sprache
	English

	ECTS
	15

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	continuous assessment and electronic exam (weight: 50% exercises 50% written exam)

	Workload
	412 hours

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module, students have a solid understanding of climate change impacts and the students have the knowledge and tools to devise effective and cost-effective strategies for climate change adaptation and mitigation on a global, sectoral and local scale. After completing the course the student should be able to:



Knowledge: 

- Identify the natural and anthropogenic drivers of climate change

- Summarise the direct observations of climate change

- Describe the impacts of climate change for agriculture, forestry, ecosystems, water resources, society and human health

- Refer to common climate change models and scenarios



Skills:

- Assess the cross-sectoral impacts of climate change in designated areas

- Select and apply relevant managerial and economic tools to analyse the options, constraints, costs and benefits for climate change adaptation

- Compare the effectiveness and cost-effectiveness of different climate change mitigation strategies and policy instruments

	Key competences
	Students practice time management and self-reliance while learning for the exam and preparing and following up on lectures. 
- Discuss the ecological, social and economic aspects of climate change impacts, adaptation and mitigation on a global, sectoral and local scale
- Cooperate and work independently to devise effective and cost-effective strategies for climate change adaptation and mitigation on a global, sectoral and local scale
- Evaluate the regulatory instruments and reflect on the need for social change
- Communicate knowledge to stakeholders and decision makers

	Comments
	Internet based E-learning module with weekly deadlines. The course can be followed from anywhere in the world (internet access is required).
For more detailed information about the course see: www.climate-change.dk

	Climate Change Impacts, Adaptation and Mitigation (3005-421)

	Course Supervisor
	 Christian Bugge Henriksen

	Type of Course
	e-learning

	In-Class Hours Per Week
	10

	Contents
	Climate Change Impacts, Adaptation and Mitigation is an interdisciplinary E-learning course offered by the University of Copenhagen in close cooperation with the Danish Meteorological Institute, UC Berkeley and Australian National University.



Through distance learning it is available everywhere, and it is open for MSc students and continuing education students with a relevant BSc background in natural science, social science and economics.



The focus of the course is climate change impacts and the human response to climate change, including efforts to adapt to climate change, as well as efforts to avoid or reduce the negative impacts of climate change. Using the IPCC Fourth Assessment Report as the main reference together with recent complementary and contrasting findings, the relevant managerial and economic tools are applied to analyse and discuss the different aspects of climate change.



The course is divided in four main parts. In the first part of the course the E-learning platform is introduced and a basic understanding of the physical science of climate change is given, together with a brief introduction to the ongoing climate change debate. Natural and anthropogenic drivers, and direct observations of recent climate change are presented. Different climate change models and scenarios are presented and discussed in relation to future climate change projections.



In the second part of the course the impacts of climate change and potential adaptation strategies in different sectors are presented. After a short introduction to adaptive managemen and adaptive capacity, the climate change impacts and adaptation practices for ecosystems, land use, water resources, society and human health are presented and discussed in relation to both options, constraints, costs and benefits.



The third part of the course deals with different climate change mitigation strategies. First, a number of strategies are presented, including carbon sequestration, transition to carbon neutral energy sources, geo-engineering as well as measures to increase energy efficiency. Afterwards, it is analyzed and discussed which of the strategies for climate change mitigation are the most effective and cost-effective, both on a global scale and in various regions of the world.



In the fourth and final part of the course the focus is climate change policy and social change. First, the current status of international climate change negotiations is discussed. Afterwards, the regulatory instruments that may be applied to achieve climate change policy goals are presented. Finally, the course ends with a discussion of the need for voluntary agreements and social change in order to reduce the negative impacts of climate change.

	Literature
	Course material consists of selected texts as well as audio and video files, which will be made available on the course pages at absalon.ku.dk.

	Comments
	For more detailed information about the course see: www.climate-change.dk 


[bookmark: _Toc16]Module: Environmental Modeling (3103-510)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Relation to other Modules
	Participation is useful for students who want to gain some insight in computer-based analysis of environmental systems. Possible follow-up module: 3103-450 Spatial data analysis with GIS.

	Prerequisites for Attendance
	REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students learn to analyse and model environmental systems. Emphasis is put on matter cycles and the fate of environmental chemicals in agro-ecosystems. Students are able to set up simple system analytical models for environmental problems. They can run simulations and can interpret thei results. They are able to become acquainted with more complex state-of-the-art-models.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Environmental Modeling (lecture) (3103-511)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.



	Environmental Modeling (computer exercises) (3103-512)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



ILIAS registration at

https://ilias.uni-hohenheim.de/goto.php?target=cat_40573&client_id=UHOH

	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.




[bookmark: _Toc17]Module: Global Change Issues (3202-420)
	Module Supervisor
	Prof. Dr. Andreas Fangmeier

	Prerequisites for Attendance
	Extremely important: you have to be present on the first day of the module (i.e. 18 October 2018 at 14:00 in lecture hall 20) in order to be enroled for the module. This is mandatory because of organisational reasons. We will not accept any student for the module who is not present on 18 October 2018.

General requirements: Ability to think in an interdisciplinary way, background knowledge in natural sciences at least at Bachelor level, basic knowledge and interest in social sciences and economy, readiness for active contribution of knowledge from the students home countries.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Final examination
	written exam

	Length of the examination
	90 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The aim of the module is to give a solid understanding of global change with focus on global climate change, its impacts on ecosystems and ecosystem services, and the consequences for the human society. We would like to emphasize that this module deals with the natural science aspect of global change and global climate change rather than with economic issues related to climate change. Nevertheless, mitigation and adaptation strategies as well as current approaches in international treaties are taught. After completing the course the student should be able to:



Knowledge:

The students know the drivers of global change, in particular global climate change. They understand the perturbations of the global carbon, nitrogen, and water cycles and can distinguish between natural and human impact. The students understand the effects of climate change on natural and anthropogenic (mainly agricultural) ecosystems and the most important feedbacks between ecosystem traits and climatic conditions and the threat to ecosystems services and the potential impacts on the human society. The students know the international treaties to combat climate change and understand mitigation and adaptation options to climate change. The students are aware about the methodological tools in investigate global change and its impacts and feedbacks.



Skills:

The students can combine knowledge from different disciplines to analyse the extent and the consequences of climate change. They can think across scales both in time and space to valuate global change issues. They can judge about the severity of climate change and its effects compared to other drivers of ecosystem performance and services. 

The students are able to perform experimental research on climate change impacts. They are able to acquire, evaluate and summarize information from scientific literature and to combine information from different sources, they can prepare and give scientific presentations.

	Key competences
	The structure of the module provides the following competences:
The students are able to discuss ecological, social, political and economic aspects of global change. They are able to develop and communicate mitigation and adaptation strategies. 
They are able to co-operate and to work independently. They can evaluate regulatory measures and treaties and suggest improvements.
The students acquire intercultural competence by working in groups with international students.

	Comments
	Module is expected to be offered again in WS 2020/21

	Introduction to Global Change (3202-421)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, Dr. Andreas Klumpp, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Introduction to Global Change is a lecture introducing to the students the most important current knowledge on global change. The focus is on global climate change, its causes and consequences with more emphasis on natural science than on social science and economy.



Contents of the lectures cover:



- Introduction and structure of the module

- Human population

- Land-use change

- Greenhouse gas emissions

- The concept of radiative forcing

- Global warming !?

- Sea level rise

- Global water cycling and future projections

- Effects on ecosystems

- Effects on agriculture

- Health impacts

- Mitigation options

- International legislation

- Emission trading



	Literature
	Literature on global change is numerous and almost immediately outdated when recommendations are written down somewhere. Nevertheless, as basic literature for understanding the current state of the art in science and recommendations to policy makers the latest reports of the IPCC are recommended (download at http://ipcc.ch/). Further literature is provided on the ILIAS e-learning platform

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Seminar on Global Change (3202-422)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	This seminar is thought to complement the lecture "Introduction to Global Change" with some most recent findings from current publications in the scientific literature. The actual content will vary from year to year but may cover issues such as the latest findings on disturbance of the global carbon cycle and its implications for climate, ecological footprints, state of international negotiations, case studies on climate change effects on selected ecosystems, ecosystem services, habitats etc. 



The students will prepare a powerpoint presentation including a handout on one topic, they will present and discuss it and get feed-back not only on the scientific content but also on the didactics of their presentation. 

	Literature
	ever changing and updated; students are assisted to find relevant literature and other sources; sources will be made available via the ILIAS e-learning platform.

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Experiments on Global Change (3202-423)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid

	Type of Course
	practical

	In-Class Hours Per Week
	1

	Contents
	Experiments on Global Change is covered by a small but nice greenhouse experiment in which one of the most important resources to plant growth - water - is manipulated. At the same time, water shortage is one of the major expected side effects of climate change in many areas and therefore represents a nice example to study climate change effects. The students will analyse the response of C3 and C4 species to water shortage and learn about water cycling, water use efficiency and physiological adaptation of vegetation to resource deficiency. Furthermore, they will do cuvette experiments with increasing atmospheric CO2 concentrations to evaluate primary plant responses to elevated CO2. 

	Comments
	Information, manuals, and the results of the experiments (students' presentations) are made available via the e-learning platform ILIAS


[bookmark: _Toc18]Module: Weather and Climate Physics (1201-630)
	Module Supervisor
	Prof. Dr. Volker Wulfmeyer

	Prerequisites for Attendance
	-

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	Written examination

	Length of the examination
	120 minutes

	Workload
	56 h attendance + 112 h independent study = 168 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The students have knowledge of the physical variables and pro-cesses related to the earth system and are familiar with the underlying mathematical equations and formulations. They are able independently to apply these equations in order to solve physical problems. They know the principles of physical modeling and understand the content of complex equations. The students have the physical understanding required to specify the state and the ongoing processes of the earth system. They have the expertise of analytical thinking and are able to quantitatively solve problems in natural science.

	Comments
	Maximum number of participants: 10

	Weather and Climate Physics, Lecture (1201-631)

	Course Supervisor
	Prof. Dr. Volker Wulfmeyer

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	The order of the topics relates to the chain of processes of the earth system: beginning with the sources of energy, followed by the transport of energy by radiation and ending with thermody-namic processes and thereby caused mass flows. 

The following topics will be discussed in detail:

- Nuclear physics (equivalence of energy and mass; mass defect; nuclear fusion; radioactivity; isotopes; mass spectrometry)

- Physics of atoms and molecules (emission and absorption of electromagnetic waves; spectra of atoms, molecules and solid bodies; spectrum analysis)

- Radiation (Planck’s law of radiation; transmission; scattering)

- Thermodynamics (diffusion; heat transport processes; energet-ics of phase transitions of water; sensible und latent heat; enthal-py; entropy; thermodynamic equilibrium)

- Mass flows (laminar and turbulent flow; Reynolds number; Navier-Stokes-equation; flow in a moving reference system; flow in porous matter)

	Weather and Climate Physics, Exercise (1201-632)

	Course Supervisor
	Prof. Dr. Volker Wulfmeyer

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	Solution of assigned physical problems related to the contents of the lecture.

	Weather and Climate Phyics, Practical  (1201-633)

	Course Supervisor
	Prof. Dr. Volker Wulfmeyer

	Type of Course
	practical

	In-Class Hours Per Week
	1

	Contents
	Performance and evaluation of physical experiments related to the contents of the lecture.


[bookmark: _Toc19]Specialization: Ecosystems and Biodiversity
[bookmark: _Toc20]Module: Biodiversity, Plant and Animal Genetic Resources (4906-420)
	Module Supervisor
	apl ProfDr Frank Rasche

	Prerequisites for Attendance
	Knowledge of basic principles of plant and animal production.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 2)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students are familiar with the complexity and importance of biodiversity not only related to natural, but also to agricultural ecosystems, i.e. ecosystems affected by human activities. 



They can apply the principles of genetics on genetic resources and can apply methods for the description of plant and animal genetic diversity. They can assess different methods for conservation of biodiversity and for the utilization practiced by farmers. Furthermore, students are familiar with the problems of biodiversity erosion, the potential of underexploited and neglected crops and animals, and the issue of property rights of genetic resources.

They can analyse and improve strategies for the conservation of biodiversity.

	Key competences
	Graduates will acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems. Participants will adopt needful skills in fields such as analytical thinking, organization, working independently, (foreign) language proficiency, oral expression, team spirit.

	Comments
	This module is participant restricted (maximum 36 students).

	Biodiversity, Plant and Animal Genetic Resources (4906-421)

	Course Supervisor
	apl ProfDr Frank Rasche

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	5

	Contents
	As an interdisciplinary effort, this module gives an overview of fundamental aspects of biodiversity in natural and agricultural ecosystems in the tropics (incl. definitions, concepts). The lectures deal with: general aspects of diversity (genetic structure of populations, parameters for genetic diversity within and between populations, molecular markers as tools for assessment of genetic diversity; and economic value of biodiversity), plant genetic resources - PGR (underexploited/neglected PGR, exploration and collection, ex situ and in situ conservation, seed physiology aspects, farmers' knowledge on plant diversity, diversity of crop species, utilisation of PGR in plant breeding) and animal genetic resources - AGR (status and documentation, characterization, conservation of AGR and utilization in breeding; economic valuation of farm AGR). Further themes are the economic evaluation of agrobiodiversity, wildlife utilization and management, as well as genetic resources of rhizosphere microorganisms.



Lectures and discussions, seminars and/or posters prepared by students under supervision, excursion; powerpoint presentations, video, handouts.

	Literature
	BEWLEY, J.D. and BLACK, M. 1994. Seeds, physiology of development and germination. Plenum Press, London, UK.

GASTON, K.J. and SPICER, J.I. 1998. Biodiversity: An Introduction. Blackwell Science, Oxford, UK.

GUARINO, L., RAMANATHA RAO, V., and REID, R. (eds) 1995. Collecting plant genetic diversity: Technical guidelines. CAB International, Wallingford and International Plant Genetic Resources Institute (IPGRI), Rome, Italy.

HEDRICK, P.W. 1985: Genetics of populations. Jones and Bartlett Publishers, Boston, USA.

KARP, A., ISAAC, P.G., and INGRAM D.S. (eds.) 1998. Molecular tools for screening biodiversity ? plants and animals. Chapman & Hall, London, UK.

PAYNE, W.J.A. and WILSON, R.T. (1999). An introduction to animal husbandry in the tropics. Longman, New York, USA.

SCHERF, B.D. (ed.) 1995. World watch list for domestic animal diversity. 2nd Ed. FAO-UEP, Rome, Italy.

TEN KATE, K. and LAIRD, S.A. 1999. The commercial use of biodiversity: Access to genetic resources and benefit-sharing. Earthscan Publications Ltd, London, UK.



Relevant websites (as of 05/2007):



www.unep-wcmc.org/assessments/index.htm

www.biodiv.org/default.shtml

www.nhm.ac.uk/research-curation/projects/worldmap/





	Comments
	The module is participant restricted (maximum 36 students).


[bookmark: _Toc21]Module: Field course soils and vegetation (3101-570)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	Pre-requisite is the successful participation in module 3201-620 Vegetation and soils of central Europe

	Prerequisites for Attendance
	The number of participants is limited to 16. First choice are master students of soil science and landscape ecology.

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Final examination
	schriftliche Ausarbeitung in Form eines Kartierberichts (50%) und schriftliche Ausarbeitung in Form eines Exkursionsprotokolls (50%)

	Workload
	128 hrs field work + 32 hrs report and protocol writing = 160 hrs workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students can explain and perform methods of soil and vegetation mapping. They can identify and specify basic soil and vegetation types. Students can evaluate image- and GIS-based mapping results. They can link biophysical properties and characteristic land use to typical central European sites. Finally, they are able to plan and evaluate field mappings aiming at site conditions.

	Key competences
	While preparing and following up on lectures, students learn and practice critical, analytical thinking and working independently. While compiling reports and protocols, students learn information research, structuring knowledge and information and written articulateness. Students learn self-motivation, self-organization and interdisciplinary thinking through the independent elaboration of a topic. During the group work, students enhance their team work, commmunication and organizational skills. With the presentation, students improve their oral articulateness, they are trained in knowledge transfern and visualizing results.

	Comments
	The language of instruction depends on the students. If at least one student does not speak German, the module is held entirely in English.
Pre-requisite for this module is physical fitness. Suitable equipment (solid shoes, rain gear) as well as the willingness to contribute own financial resources (ca. 150€) to the field course are pre-requisite to participation.
The module is restricted to 16 participants. First choice are students for whom the module is semi-elective: First priority Soil Science and Landscape Ecology; second choice EnvEuro. Further available places will be distributed to students that have heard module 3201-620 "Vegetation and Soils of Central Europe" during the same semester.

	Field Course in Soil and Vegetation Mapping (3101-571)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	field course

	In-Class Hours Per Week
	2

	Contents
	This course teaches basic knowledge about soil and vegetation mapping from the field mapping to evaluation.

It takes place at yearly changing sites in Baden-Württemberg and is usually connected to running research projects.

	Literature
	FAO 2006: Guidelines for soil description. FAO.

Ellenberg 2009: Vegetation ecology of central Europe. Cambridge University Press.

	Comments
	Pre-requisite for this field course is basic physical fitness to deal with steep or muddy terrain and for soil mapping with Pürckhauer augers. Own adapted field equipment (solid shoes, rain gear) is mandatory. Injuries and infections as usual for field work might happen. An own financial contribution to accomodation and catering (ca. 100€) is expected. 

	GIS Application in Vegetation and Soil Science (3101-572)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	This course evaluates the field data collected during 3101-571 ("field mapping"). During the course remote sensing data, image processing as well as geographic information systems (GIS) are applied.

	Literature
	Lillesand et al. 2000: Remote sensing and image interpretation. Wiley.

	Comments
	The basics for this technical evaluation course are taught in module 3201-620. The exercise is mandatory for reporting related to 3101-571.

	Field course "Interaction of Soils and Vegetation in Landscapes of Central Europe" (3101-573)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	This field course introduces to eight representative landscapes of central Europe, including the alpine mountain range in Austria. Soils, vegetation and their interaction as well as the risks of their potential uses are elaborated.

	Literature
	Ellenberg 2009: Vegetation ecology of central Europe. Cambridge University Press.

	Comments
	This course exclusively takes place in the field. Therefore physical fitness is mandatory especially for the visit to the alpine mountains. Own field equipment (solid shoes, rain gear, rucksack) are mandatory. An own financial contribution to accommodation and catering (ca. 200€) is expected.


[bookmark: _Toc22]Module: Combining Ecological Models and Data (3201-590)
	Module Supervisor
	Prof. Dr. Frank Schurr, Dr. Jörn Pagel

	Relation to other Modules
	This module prepares for modelling-based projects in the module Project in Landscape Ecology (3201-610).

	Prerequisites for Attendance
	Participants need a basic understanding of population dynamics and experience with the programming language R as acquired in the module Landscape Ecology (3201-560) or equivalent courses.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	semi-elective

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The module provides an overview of modelling approaches in the environmental and ecological sciences and introduces modern statistical methods that can be used to parameterize and evaluate such models with empirical data. A range of examples deepens the understanding of theoretical concepts in landscape and population ecology. Hands-on exercises familiarize the participants with the practical basics of scientific programming.

	Key competences
	Participants gain insights into the iterative process of formulating quantitative models and confronting them with empirical data as an integral part of the scientific method. They learn that the awareness and communication of uncertainties, which are attached to any study results and derived predictions, are crucial in both scientific and professional projects. Course projects improve their skills in work organization, data management and (in particular graphical) presentation of own findings.

	Comments
	Participants are required to register for this module on ILIAS before 30th March 2020.

	Combining Ecological Models and Data (3201-591)

	Course Supervisor
	Prof. Dr. Frank Schurr

	Type of Course
	exercise

	In-Class Hours Per Week
	5

	Contents
	.


[bookmark: _Toc23]Module: Intensive Course Landscape Ecology (3201-600)
	Module Supervisor
	Prof. Dr. Frank Schurr

	Prerequisites for Attendance
	Ecological knowledge and statistical skills equivalent to the content of the modules "Landscape Ecology" and "Community and Evolutionary Ecology" (compulsory modules for the MSc Landscape Ecology).

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 4)

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	In this module, the participants learn to independently conduct a landscape ecological study. This spans the entire "scientific production process", including the formulation of scientifically sound objectives, the design of ecological studies and experiments, the collection of data, their statistical analysis, and the presentation and discussion of results.

	Key competences
	The participants practice their ability to work independently, to organize the scientific work flow and to cooperate in a team. They furthermore deepen their ability to test hypotheses with statistical methods, to critically discuss scientific findings and to present them orally and in writing. Most importantly, this module aims to stimulate the scientific creativity of the participants.

	Comments
	Due to space constraints in the course room and during excursions the number of participants in this module is limited to 20. Registration via ILIAS is thus compulsory.

	Intensive Course Landscape Ecology (3201-601)

	Course Supervisor
	Prof. Dr. Frank Schurr

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	5

	Contents
	.The “Intensive Course Landscape Ecology” is a compulsory module for the M.Sc. Program Landscape Ecology. In this course, students learn and practice how to independently conduct an ecological study. This ranges from formulating a research question over designing studies and experiments, collecting and analysing data, interpreting and critically assessing results, to presenting a study both orally and in writing. In the first part of this course, all students jointly conduct research into fundamental demographic processes and learn about advanced methods of statistical data analysis (notably mixed-effects models). The second part consists of individual research projects that the students design and conduct in small groups. The third part takes a deeper look into study design, scientific writing and presentation techniques.


[bookmark: _Toc24]Module: Landscape Change, Resilience, and Ecosystem Services (4302-470)
	Module Supervisor
	Prof. Dr. Claudia Bieling

	Prerequisites for Attendance
	.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Module examination
	Individual oral presentation with accompanying written abstract (50%), group presentation (40%), participation in class (10%)

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing this module students will:

- understand the main principles of the social-ecological resilience and ecosystem services frameworks

- be able to systematically analyse land change processes under the perspectives of social-ecological resilience and ecosystem services

- have developed a thorough understanding of the role of human perceptions and values as connected to landscape change

- have gained a basic working knowledge on social sciences approaches to investigating landscape change (particularly interviews)

	Key competences
	This module contributes to the following skills:
- analytical thinking
- sound reasoning
- constructively dealing with scientific literature
- group work techniques (organization of working schedule, team work)
- data acquisition and analysis, selection and presentation of data
- oral presentation skills and communication of main research results

	Comments
	In order to create an interactive working environment, this module is limited to 16 students. Students must register via ILIAS (registration opens 25 March 2019 at 8 am; students from Landscape Ecology and EnvEuro will be given priority, apart from that first come first serve).
Please note that participation in class is compulsory. If you miss class without a reasonable explanation, we reserve the right to withhold your grade.

	Landscape Change, Resilience, and Ecosystem Services  (4302-471)

	Course Supervisor
	Prof. Dr. Claudia Bieling

	Type of Course
	lecture with seminar, exercise and excursion

	In-Class Hours Per Week
	5

	Contents
	This course builds on two interdisciplinary concepts in order understand landscape change and its ecological and societal implications. 

Firstly, students will become acquainted with the social-ecological resilience perspective. The resilience framework provides us with a deeper understanding of the patterns of dynamics in coupled human-natural environments, particularly regarding the interplay between ecological, economic and socio-cultural domains as well as between spatial and temporal scales. These conceptual ideas will be explored and illustrated in the course of case studies from all around the world (individual presentations elaborated by students on self-selected topics).

Secondly, students will deal with the ecosystem services framework, in order to grasp the linkages between biodiversity in changing landscapes and human well-being. We will place a particular focus on the subset of cultural ecosystem services (e.g. recreation, cultural heritage, aesthetics), which have an outstanding relevance not only in European cultural landscapes. In small subgroups, students will carry out an empirical assessment of cultural ecosystem services for an area adjacent to Stuttgart (resulting in group presentations as a basis for opening up a broader discussion e.g. on the possibilities of including such findings in landscape planning).

	Literature
	A great introductory reading is "Resilience Thinking - Sustaining Ecosystems and People in a Changing World" by Brian Walker and David Salt (2006) - highly recommended! More literature will be specified during the course.


[bookmark: _Toc25]Module: Spatial Data Analysis with GIS (3103-450)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Prerequisites for Attendance
	THIS MODULE IS ONLY OPEN TO STUDENTS ENROLLED IN PROGRAMMES IN WHICH IT IS MANDATORY .

REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

Basic knowledge of descriptive statistics will be helpful. Basic computer skills are required.
Students who want to prepare for the module may take the ESRI self-study course. Please contact Dr. Sebastian Gayler (sebastian.gayler@uni-hohenheim.de) for details and a password.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	compulsory

	Compulsory assignment
	Electronic exam as a GIS project work (30%). Taking the electronic exam is a precondition for sitting the written exam.

	Final examination
	Written exam (70%)

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students will be able to analyse, process and illustrate spatial data by means of the Geographical Information System ArcGIS and geostatistical computer programs.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Spatial Data Analysis with GIS  (3103-451)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	This class provides an overview of Geographical Information Systems (GIS) and explains types and sources of spatial data and how data are handled by GIS. Special subjects include map projection, remote sensing, digital terrain analysis, and landcover mapping. Further, we present statistical and geostatistical methods to analyze spatial data (histograms, probability plots, variograms) and to produce maps (inverse distance methods, kriging, cokriging).

	Literature
	Burrough, P.A. McDonnell, R.A. (1998). Principles of Geographical Information Systems. Oxford University Press, Oxford, UK.

Lillesand, T.M., Kiefer, R.W., Chipman, J.W. (2004). Remote sensing and image interpretation. Wiley, NY, USA.

Chang, K.-T. (2008). Introduction to geographic information systems. McGraw-Hill, Boston, MA, USA.

ESRI. 1997. Understanding GIS. Wiley. N.Y., USA.

Isaaks, H.I., Srivastava, R.M. (1989). Applied geostatistics. Oxford University Press, NY, USA.

	Working with Spatial Data Using Geographical Information Systems (3103-452)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	3

	Contents
	The computer exercises introduce participants to the Geographical Information System ArcGIS. The course covers fundamental GIS concepts as well as how to create, edit, and work with georeferenced spatial data. It will be demostrated how to manipulate tabular data, query a GIS database, and present data clearly and efficiently using maps. Moreover, students will be exposed to a variety of techniques for interpolating surfaces from point data such as inverse distance method and kriging.



Teaching: Dr. Ralph Gäbler, phone 22323; Dr. Marc Lamers phone 22466.



Computer exercises. Basic computer skills are required.

	Literature
	ESRI. 1999. Understanding GIS. Wiley, N.Y., USA.


[bookmark: _Toc26]Specialization: Ecosystems and Biodiversity (Alternative 1)
[bookmark: _Toc27]Module: Ecology and Agroecosystems (4906-410)
	Module Supervisor
	Prof.Dr. Ingo Graß

	Relation to other Modules
	This module will link-up knowledge from different subject areas in order to enable students to interpret reactions within agroecosystems coherently.

	Prerequisites for Attendance
	Basic knowledge of farming and/or closely related topics. This module is designed to accommodate a range of experience and knowledge levels in both ecology and agriculture. Students with only basic knowledge in ecology and biology should enlarge them before starting in this module. 
To maintain the high quality of this module and due to time and space constraints in planned group work, seminar presentations, and excursions we only accept a maximum of 50 students.
Access is on a "first come first serve" basis, allowing students for which the module is compulsory, semi-elective, and, thereafter, elective to enter the course.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	Presentation in groups (20 %) with handout (5 %) and discussion (5 %)

	Final examination
	Written exam (70 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module, students are able to explain the principles of ecological agents that regulate the functioning of natural and agricultural ecosystems and to demonstrate the complex biotic interactions in natural landscapes and agro-ecosystems. Further, they are able to explain how to apply ecological concepts and principles to design and manage sustainable agro-ecosystems with improved long-term reliability in agricultural production.

	Key competences
	During preparation for the exam, while preparing and following up on lectures and while preparing the seminar, students practice self-reliance, time management, personal responsibility and cooperation. They hereby also adopt needful skills in fields, also including communication skills and (foreign) language proficiency. Students learn and practice both critical and analytical thinking and reading of scientific literature in the seminar and their ability to explore a scientific issue. Through the seminar presentation, students improve their oral articulateness and their ability to discuss scientific matters. 
Finally, students acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems.

	Comments
	Please register online via ILIAS as the module is restricted to 40 participants. The registration will be open until the end of the first week of the module. A waiting list will be maintained and implemented on the first day of the course. You will receive an electronic confirmation once you have been accepted into the module.

	Ecology and Agroecosystems (4906-411)

	Course Supervisor
	Prof.Dr. Ingo Graß

	Course Instructor
	Dr. Konrad Martin, Dr. Regina Belz, Dr. Anna Treydte, Dr. Christian Brandt

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	4

	Contents
	-Ecology - outline

-Climatically caused diversity of tropical and     subtropical ecozones

-Agro-ecological zoning system

-Plants and environmental factors

-Interaction between agriculture and natural ecosystems

-Principles of ecosystem functions

-Interactions in agroecosystems: Species   interactions

-Agroecosystems of the tropics and subtropics

-Wildlife and rangeland ecology

-Practical methods in agroecology 



	Literature
	Altieri, M.; 1995: Agroecology. Cambridge University Press, Cambridge. 

Gliessmann, S.R.; 2000: Agroecology: Ecological processes in sustainable agriculture. CRC Press LLC, USA.

Gliessmann, S.R.; 2000: Field and laboratory investigations in Agroecology. CRC Press LLC, USA.

Krebs, Ch.J.; 2001: Ecology: The Experimental Analysis of Distribution and Abundance, Benjamin Cummings, San Francisco.

Ricklefs, R.E. and Miller, G.L.; 2000: Ecology. W.H. Freemann and Company, New York, USA.

	Comments
	Teaching strategies:

-Lectures - to provide fundamental knowledge relevant to agro-ecosystems

- Group assignment - to encourage broader interdisciplinary thinking and design in a group context

- Examination - the final test of competency



Assessment: written exam 70%; seminar presentation 30%




[bookmark: _Toc28]Module: Environmental Modeling (3103-510)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Relation to other Modules
	Participation is useful for students who want to gain some insight in computer-based analysis of environmental systems. Possible follow-up module: 3103-450 Spatial data analysis with GIS.

	Prerequisites for Attendance
	REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students learn to analyse and model environmental systems. Emphasis is put on matter cycles and the fate of environmental chemicals in agro-ecosystems. Students are able to set up simple system analytical models for environmental problems. They can run simulations and can interpret thei results. They are able to become acquainted with more complex state-of-the-art-models.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Environmental Modeling (lecture) (3103-511)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.



	Environmental Modeling (computer exercises) (3103-512)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



ILIAS registration at

https://ilias.uni-hohenheim.de/goto.php?target=cat_40573&client_id=UHOH

	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.




[bookmark: _Toc29]Module: GIS and Remote Sensing in Landscape Ecology (3201-630)
	Module Supervisor
	apl ProfDr Klaus Schmieder

	Prerequisites for Attendance
	-

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The students aquire theoretical and practical skills in remote sensing and GIS-systems, the aquisistion and processing of spatial data and their presentation in form of maps and graphs.

	Key competences
	Key competences as teamwork, independent organisation of projects, independent and critical discussion of scientific problems and skills in oral and written presentation of project results.

	Comments
	In MSc Agrarbiologie - Landschaftsökologie elective only for students who started in SS 14.

	GIS and Remote Sensing in Landscape Ecology (3201-631)

	Course Supervisor
	apl ProfDr Klaus Schmieder

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Die Vorlesung vermittelt das theoretische Wissen zur quantitativen Landschaftsanalyse mittels Landschaftsmaßen sowie eine Übersicht über verschiedene Fernerkundungsverfahren und deren theoretische Grundlagen.

	Comments
	Die Veranstaltung setzt die Teilnahme an der Veranstaltung "Einführung in GIS" 3201-250 oder vergleichbares Wissen voraus.

	Practicals in GIS and Remote Sensing (3201-632)

	Course Supervisor
	apl ProfDr Klaus Schmieder

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Die Veranstaltung enthält Übungen zur quantitativen Landschaftsanalyse mittels Landschaftsmaßen.

Weiterhin sind Übungen zur Vegetations- und Landnutzungsklassifikation mittels verschiedener Fernerkundungsverfahren enthalten, von der klassischen Luftbildinterpretation über analoge und digitale photogrammetrische Auswerteverfahren und klassische, pixelbasierte Klassifikation von Multispektralscannerdaten bis hin zu objekt- und wissensbasierten Klassifikationsverfahren. Folgende Software findet dabei Verwendung: Esri ArcGIS, Leica Photogrammetry Suite, Erdas IMAGINE, Ecognition Developer.

	Literature
	Lang & Blaschke (2007): Landschaftsanalyse mit GIS.

Albertz (2001): Einführung in die Fernerkundung

	Comments
	Der Kurs setzt die Veranstaltung "Einführung in GIS" (3201-250) oder vergleichbare Kenntnisse voraus.


[bookmark: _Toc30]Module: Population and Quantitative Genetics (3502-450)
	Module Supervisor
	Prof. Dr. Karl Schmid

	Relation to other Modules
	None

	Prerequisites for Attendance
	- Basic understanding of genetics: Structure and function of DNA, RNA and proteins; Mendelian inheritance; Genetic recombination; 
- Principles of statistics: Normal distribution, hypothesis testing, mean and variances;

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	Written exam (50 %)

	Final examination
	Written exam (50 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students can describe the genetic structure and dynamics of populations in dependence of evolutionary factors and effects of breeding. They are familiar with the genetic basis of quantitative trait variation and are able to model and interpret patterns of variation relevant for breeding.

	Key competences
	During preparation for the exams, while preparing and following up on lectures and during the exercises, students enhance their organizational skills, self-reliance, time management communication and cooperation skills. They learn and practice critical and analytical thinking in the exercises, while also being challenged with independently solving mathematical exercises.

	Comments
	The first exam (compulsory assignment) takes place midterm, the exact date is announced at the beginning of the lecture.

	Population and Quantitative Genetics (3502-451)

	Course Supervisor
	Prof. Dr. Karl Schmid

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	The nature of genetic variation; genetic structure of populations under random mating (Hardy Weinberg Equilibrium, Gametic linkage disequilibrium), Inbreeding (Selfing, matings of siblings, backcrossing) and outcrossing; changes of gene frequencies by selection and mutation in natural and breeding populations; Molecular population genetics and molecular evolution;



The basic model of quantitative genetics; Effect of genotype and environment on phenotypic traits; Models for genotypic traits; Components of genotypic variation; Similarity among relatives; Structure of variation among units important for breeding; Prediction of selection gain; Evolutionary quantitative genetics; Methods of genetic mapping.

	Literature
	- Hartl, D.L., and A.G. Clark. (2006): Principles of Population Genetics (4. ed.). Sinauer Ass., Inc., Sunderland. 

- Hedrick, P.W. (2005): Genetics of Populations (3. ed.). Jones and Bartlett Publishers, Boston.

- Falconer, D.S., and T.F.C. Mackay (1996): Introduction to Quantitative Genetics (4. ed.). Longman Group Ltd., Essex.

- Lynch, M., and B. Walsh. (1998): Genetics and Analysis of Quantitative Traits. Sinauer Ass., Inc., Sunderland. 

	Comments
	Presentation of the content with a script and slides; exercises are used to improve the understanding of the material; computer labs are used to introduce students to computer programs for population genetic analysis.


[bookmark: _Toc31]Module: Project in Landscape Ecology (3201-610)
	Module Supervisor
	Prof. Dr. Frank Schurr

	Prerequisites for Attendance
	Ecological and methodological skills comparable to those conveyed in the compulsory modules of the MSc Landscape Ecology.

Please note that participation in an introduction to the module is compulsory. This introduction will be announced in the Course Catalogue as "Introduction to Methods in Landscape and Plant Ecology".

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The participants work on a specific ecological research project either individually or in a group of two participants. This project can comprise field work, experiments or modelling. By conducting this research project, the students enhance their ability to answer ecological questions with scientific methods.

	Key competences
	The participants deepen their skills in work organization and time management. They learn how to synthesize current knowledge based on the use of literature databases. Moreover, they practice their skills in scientific writing.

	Project in Landscape Ecology (3201-611)

	Course Supervisor
	Prof. Dr. Frank Schurr

	Type of Course
	study project

	In-Class Hours Per Week
	4

	Contents
	.


[bookmark: _Toc32]Specialization: Ecosystems and Biodiversity (Alternative 2)
[bookmark: _Toc33]Module: Community and Evolutionary Ecology (3201-570)
	Module Supervisor
	Prof. Dr. Frank Schurr

	Relation to other Modules
	This mandatory module of the MSc Landscape Ecology focuses on the dynamics of biological diversity at different hierarchical levels. This comprises both the dynamics of genetic variation within species (that leads to evolutionary changes) and the dynamics of interacting species (that alters community structure).

	Prerequisites for Attendance
	Knowledge in landscape ecology, the dynamics of species in heterogeneous landscapes and basic knowledge of statistical analyses in R (as taught in the previous module Landscape Ecology, Block 1). Online registration via ILIAS is required.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	4 weeks (block 2)

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Knowledge

The participants learn about the mechanisms that increase or lower biological diversity within species and communities. This comprises the evolutionary forces of adaptation, genetic drift, gene flow and mutation and their equivalents at (meta-)community level: competition, ecological drift, dispersal and speciation. Based on this, the students learn how taxonomic, genetic and functional diversity is maintained and how it is affected by spatial and temporal variation in the environment. 



Skills

The course participants learn and/or deepen their skills in a wide range of modern ecological methods including field censuses, functional trait measurements, statistical analyses and computer simulations.

	Key competences
	The participants acquire the competences necessary to understand and assess biodiversity dynamics. They deepen their ability to test hypotheses with statistical methods, to critically discuss scientific findings and to present them in writing..

	Comments
	Due to space constraints in the course room and during excursions the number of participants in this module is limited to 20. Registration via ILIAS is thus compulsory.

	Community and Evolutionary Ecology (3201-571)

	Course Supervisor
	Prof. Dr. Frank Schurr

	Type of Course
	lecture

	In-Class Hours Per Week
	5

	Contents
	.

	Literature
	The module "Community and Evolutionary Ecology” is compulsory for the M.Sc. Program Landscape Ecology. It shows how an understanding of the dynamics of single species can be expanded to study the dynamics of biological diversity both between and within species. In a combination of lectures, research projects and excursions, students learn about the dynamics of populations and meta-populations, trait-based community ecology, coexistence theory, meta-community dynamics, quantitative and population genetics, life history theory and macroevolutionary diversification. The acquired knowledge serves to understand how biological diversity arises, how it is maintained, how it is structured and why it declines.


[bookmark: _Toc34]Module: Conservation Biology (3201-580)
	Module Supervisor
	apl ProfDr Martin Dieterich

	Relation to other Modules
	Guide to the application of fundamental ecological principles taught in other landscape ecology modules

Introduction to nature conservation with a particular focus on Central European agricultural landscapes for other students in the agricultural sciences.

	Prerequisites for Attendance
	Please register online via ILIAS

	Sprache
	English

	ECTS
	7,5

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	This mandatory module of the MSc Landscape Ecology includes lectures, seminars and excursions. Lectures cover the theoretical basics of conservation biology and illustrate current conservation issues using examples from central and western European habitats and cultural landscapes. Seminars will cover current issues of conservation biology. Topics will consider specific wishes from students. Excursions will include visits to county, district and state conservation administrations, applied research institutions and NGOs. 



This module aims to provide a sound knowledge on current conservation issues. This includes conservation issues in southern Germany that are placed in the context of global, EU and federal frameworks. Basics of conservation planning will also be part of the lectures. 



Emphasis will be on active student participation and student input (mainly during seminars and excursions). Protocols from excursions and to a limited extent presentations can be accomplished as group work strengthening competencies in producing joint output. 



The course is considered a pre-requisite for professional activities in conservation administrations, conservation organizations and consultancies.

	Key competences
	Multidisciplinarity is a key competence. Students will be able to address complex problems and develop multi-scale solutions guiding the co-operation of different stakeholders (leadership qualities).

	Comments
	Due to space constraints in the course room and during excursions the number of participants in this module is limited to 20. Registration via ILIAS is thus compulsory.

	Conservation Biology (3201-581)

	Course Supervisor
	apl ProfDr Martin Dieterich, Prof. Dr. Frank Schurr

	Course Instructor
	PD Dr. Christine Sheppard

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	5

	Contents
	This mandatory module of the MSc Landscape Ecology includes lectures, seminars and excursions. Lectures cover the theoretical basics of conservation biology and are tailored to questions and problems characterizing central or western European habitats and cultural landscapes. Seminars will cover current issues of conservation biology. Topics will consider specific requests from students. Excursions will include visits to counties, district and state conservation administrations, applied research institutions and NGOs. 



This module aims to provide a sound knowledge on conservation problems characterizing the situation in southern Germany. This includes knowledge on global, EU and federal frameworks. Basics of conservation planning will also be part of the lectures. 



Emphasis is given to active student participation and student input (mainly seminars and excursions). Protocols from excursions and to a limited extent presentations can be accomplished as group work strengthening competencies in producing joint output. 



The course is considered a pre-requisite for professional activities in conservation administrations, conservation organizations and consultancies. 




[bookmark: _Toc35]Module: Landscape Ecology (3201-560)
	Module Supervisor
	Prof. Dr. Frank Schurr

	Relation to other Modules
	This mandatory module provides an introduction to the Master course in Landscape Ecology and an overview of the knowledge and skills the participants will acquire during this course. The aim of the module is to introduce the participants to important topics and methods in landscape ecology, providing a solid knowledge and skill base that subsequent modules can build upon.

	Prerequisites for Attendance
	Knowledge in ecology at the Bachelor level and basic knowledge of statistical data analysis. Please register online via ILIAS.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Knowledge

The participants learn about important concepts and current research in both fundamental and applied landscape ecology. They understand mechanisms determining the dynamics of single species in spatially and temporally variable environments (landscapes). In particular, they learn about basic concepts of population dynamics at various scales, ranging from key processes in the life history of individuals to spatial population dynamics in heterogeneous landscapes, range dynamics and geographic distributions of species.



Skills

The participants learn to statistically analyse and present data in the open-source software R. They are able to search, comprehend and critically discuss scientific publications and to summarize scientific findings both orally and in writing.

	Key competences
	The students know about key topics in current landscape ecology. They advance their oral and written skills for presenting scientific findings and concepts.

	Comments
	The module comprises a five day excursion outside Hohenheim that typically takes place in the second week of the block module.

Due to space constraints in the course room and during the excursion the number of participants in this module is limited to 20. Registration via ILIAS is thus compulsory.

	Landscape Ecology (3201-561)

	Course Supervisor
	Prof. Dr. Frank Schurr

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	5

	Contents
	The module "Landscape Ecology" is compulsory for the M.Sc. Program Landscape Ecology. It summarizes essentials of population, evolutionary, community and spatial ecology. A literature seminar introduces students to key topics in both fundamental and applied ecology. The module furthermore provides an introduction to the statistical analysis of ecological data in the freely available software R.


[bookmark: _Toc36]Module: Methods in Landscape and Plant Ecology (3201-420)
	Module Supervisor
	Prof. Dr. Frank Schurr

	Relation to other Modules
	“Methods in Landscape and Plant Ecology” builds on, and supplements, the other modules in the respective semester package.

	Prerequisites for Attendance
	Completion of three out of the other four semi-elective modules in the semester package “Biodiversity and Landscapes”. Students are strongly advised to consult Prof. Schurr or Prof. Fangmeier before selecting the four modules in this semester package.

Please note that participation in an introduction to the module is compulsory. This introduction will be announced in the Course Catalogue as "Introduction to Methods in Landscape and Plant Ecology".

	Sprache
	English

	ECTS
	7,5

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	4 weeks (in March)

	Bindingness
	semi-elective

	Compulsory assignment
	written paper in the form of a project report (participation in methodological exercises)

	Final examination
	written exam

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The participants work on an ecological research project that enables them to acquire sound knowledge of state-of-the art methods used in landscape ecology and plant ecology. 



Knowledge:

The participants acquire in-depth knowledge of an aspect of landscape or plant ecology. They learn about specific processes driving the dynamics of biodiversity or ecosystems.



Skills: 

The specific methodological skills acquired depend on the precise topic of the project; they can include methods used in ecophysiology, evolutionary ecology, population biology, ecosystem science, remote sensing, statistical ecology or ecological modelling. These methods can comprise field or lab work, experiments, data analyses or modelling. After completing the course the students should be able to answer ecological questions with scientific methods.

	Key competences
	The participants deepen their skills in work organization, time management and analytical thinking. Preparing the written paper they learn how to synthesize current knowledge using literature databases, and how to place their subject-specific knowledge into a wider context, e.g. to assess effects of global change and other environmental changes. Moreover, they practice their skills in scientific writing.

	Comments
	Participation in an introductory course during the first week of the winter semester is compulsory.

	Methods in Landscape and Plant Ecology (3201-421)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier, Prof. Dr. Frank Schurr

	Type of Course
	exercise

	In-Class Hours Per Week
	5

	Contents
	An ecological research project that enables students to acquire sound knowledge of state-of-the art methods used in landscape ecology and plant ecology

	Literature
	Recent publications and textbooks on methodology in landscape and plant ecology


[bookmark: _Toc37]Module: Plant Ecology (3202-440)
	Module Supervisor
	apl ProfDr Petra Högy,  N.N.

	Relation to other Modules
	The module"Plant Ecology" ist mandatory in the M.Sc. Program Landscape Ecology. The module provides knowledge on vetetation and the interaction between vegetation and habitats. Special emphasis is laid on plant ecology in habitats with harsh conditions driving adaptation. In addition, seminars are held that vary in focus from year to year depending on most recent problems and findings in plant ecology.

	Prerequisites for Attendance
	Knowledge at Bachelor level in plant ecology, plant ecophysiology, zonobiomes, ecology and ecosystem functioning

	Sprache
	English

	ECTS
	7,5

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	4 weeks (block 4)

	Bindingness
	semi-elective

	Final examination
	Poster with presentation (100%)

	Workload
	80 h presence + 110 h preparation at home + exam = 210 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The module aims to provide the students with a solid 

knowledge base on plant ecology, in particular on plant ecology in habitats with harsh and demanding conditions, and on the interactions and ecological relations in such habitats and their vegatation. This is implemented by means of a lecture on "Plant Ecology in selected ecosystems"  and a "Seminar in Plant Ecology" that involves student elaborations and presentations on selected tasks within an overall frame dealing with recent problems and findings in plant ecology.



Knowledge:

The students know about the ecology of vegetation in selected habitats. They understand adaptation of plants for survival in adverse conditions and know about anthropogenic influence on vegetation and resulting feed-backs in ecosystems. 

In the seminar, the students jointly deepen and broaden their understanding in recent tasks related to plant ecology. This might involve tasks such as "biodiversity" or "forest ecosystems and human perturbance".



Skills:

The students are able to analyse adaptation of plants species and vegetation to specific habitat conditions. They have the ability to join different disciplines (such as plant science, plant ecology, ecosystem functioning) in order to understand the interactions betwen vegetation and habitat and potential human disturbances.

The students manage to find relevant scientific literature and other relevant sources, to evaluate these and to extract the relevant information and combining this for their own scientific presentation.

	Key competences
	The structure of the modul provides the following competences:
The students have the competence to elaborate plant ecological tasks. They are able to compile - by their own and in co-operation with other students - the corresponding information and to present their knowlegde and solutions to different stakeholders by means of communications tools tailered to the specific requirements. They also manage to bring subject-specific knowledge on plant ecology into a wider context, e.g. to elaborate interactions with global climate change, land-use and land-use change, and to present this wider context as well.

	Comments
	Dieses Modul entspricht für Studierende, die im SS 14 das Studium der Agrarbiologie, Fachrichtung Landschaftsökologie, aufgenommen haben, dem Modul 3202-520 "Pflanzenökologie"

	Plant Ecology (3202-441)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Petra Högy, apl ProfDr Frank Rasche,  N.N.

	Course Instructor
	Dr. Jürgen Franzaring, Dr. Helmut Dalitz, Dr. Robert Gliniars,  Zorica Kauf

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	5

	Contents
	Plant Ecology deals with evolutionary and adaptive aspects of plant life. In particular, plant life under adverse habitat conditions is dealt with by means of lectures and seminar presentations by the students


[bookmark: _Toc38]Specialisation: Environmental Impacts
[bookmark: _Toc39]Module: Agricultural Production and Residues (4402-440)
	Module Supervisor
	apl ProfDr Eva Gallmann

	Relation to other Modules
	-

	Prerequisites for Attendance
	Prerequisites for participation:
- Basic knowledge of biological systems and of technical processes as well as about environmental problems of agriculture is expected.
- An open attitude to enter a new sector of knowledge about agricultural feed and food

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written examination

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The students are able to describe the major processes of agicultural production within an ecological environment. 

They can combine and analyse data from different studies and can illustrate interactions between agricultural production steps and the environment.



The students are able to identify agricultural processes relevant for the ecosystem and can describe and analyse their interactions as well as the consequences of human activities in general.

	Key competences
	The students will aquire skills like critical and analytical thinking.

	Basics of Crop Production Systems (4402-441)

	Course Supervisor
	apl ProfDr Eva Gallmann, Prof. Dr. Hans Griepentrog

	Type of Course
	lecture with excursion

	In-Class Hours Per Week
	1

	Contents
	Basic knowledge in crop production systems

- Crop development and yield determination

- Crop rotation and soil tillage

- Morphology of main species



The lecture is supported by additional excursions to the experimental stations and practical exercises on morphology and physiology of crops.

	Literature
	Sinclair, T.R. and F.P. Gardner: Principles of Ecology in Plant Production, CAB International, Wallingford, 1998

	Basics of Mechanization in Crop Production (4402-442)

	Course Supervisor
	Prof. Dr. Hans Griepentrog

	Course Instructor
	Dr. Dimitrios Paraforos

	Type of Course
	lecture with excursion

	In-Class Hours Per Week
	1

	Contents
	Basic knowledge in mechanization of crop production systems

- soil tillage (implements and systems)

- sowing

- fertilizing

- spraying

- harvesting (grass, small grains, corn, potatoes, sugar beets)



The lecture is supported by demonstrations in the lab and in the field. This course presents just a short introduction into the field of mechanization so that some fundamental knowledge of farm machinery is expected.

	Literature
	Stout, B. et. al.: CIGR-Handbook of Agricultural Engineering, Plant Production Engineering (Vol.3), St. Joseph/USA, 1999

	Comments
	For better understanding the participation in practical demonstrations is highly recommended.

	Basics of Animal Nutrition (4402-443)

	Course Supervisor
	apl ProfDr Eva Gallmann

	Type of Course
	lecture with excursion

	In-Class Hours Per Week
	1

	Contents
	-Basics of ruminant and pig nutrition

-Practical feeding (diets and feeding programs)

-Nutrition physiology and species specific requirements

-Principles of ration design

-Minimizing of N- and P- input

-Strategies to optimize efficiency and minimize pollution



The lecture is supported by short field trips to the experimental stations of the University and farms

	Literature
	Jeroch/Drochner/Simon: "Ernährung Landwirtschaftlicher Nutztiere" Verlag Ulmer, Stuttgart.

Flachowski, G. (1992): Nährstoffökonomische, energetische und ökologische Aspekte bei der Erzeugung von essbarem Protein tierischer Herkunft. Arch. Geflügelk. 56: 233-240

	Livestock Production Systems (4402-444)

	Course Supervisor
	apl ProfDr Eva Gallmann

	Type of Course
	lecture with excursion

	In-Class Hours Per Week
	1

	Contents
	- Housing systems for dairy and beef cattle (freestalls; cubicle construction; ventilation, feeding and dung removal techniques)

- Housing systems for pigs (pig houses, ventilation, feeding and dung removal techniques)

- Housing systems for laying hens (free range, deep litter, aviary, cages, feeding technique)

- Housing systems for broilers and turkeys (free range, deep litter open sided, deep litter window-less, feeding technique)

- Gaseous emissions of ammonia, greenhouse gases, dust, odour, noise

- Manure management (historical developments and actual situation in Germany, Europe and abroad, treatment techniques and processes for environmentally friendly utilization or for final decomposition).



The lecture is supported by short field trips to the experimental stations of the University and to practical farms

	Literature
	Burton et al. (2003): Manure management in Europe, Silsoe Research Institute, Bedford, GB

Lindley J.A. and J.H. Whitaker: Agricultural buildings and structures, ASAE St. Joseph 1996

Groot Koerkamp, P.W.G., et al. (1998): Concentration and emissions of ammonia in livestockbuildings in Northern Europe. J. Agric. Eng. Res. 70: 79-95

Takai, H. et al. (1998): Concentration and emissions of airborne dust in livestock buildings in Northern Europe. J. Agric. Engin. Res., 70: 59-77

Appleby et al., (1992): Poultry Production Systems. CAB International, Wallingford, U.K.

	Comments
	www.ktbl.de

www.sri.bbsrc.ac.uk/science/matresa/about.html


[bookmark: _Toc40]Module: Biodiversity, Plant and Animal Genetic Resources (4906-420)
	Module Supervisor
	apl ProfDr Frank Rasche

	Prerequisites for Attendance
	Knowledge of basic principles of plant and animal production.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 2)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students are familiar with the complexity and importance of biodiversity not only related to natural, but also to agricultural ecosystems, i.e. ecosystems affected by human activities. 



They can apply the principles of genetics on genetic resources and can apply methods for the description of plant and animal genetic diversity. They can assess different methods for conservation of biodiversity and for the utilization practiced by farmers. Furthermore, students are familiar with the problems of biodiversity erosion, the potential of underexploited and neglected crops and animals, and the issue of property rights of genetic resources.

They can analyse and improve strategies for the conservation of biodiversity.

	Key competences
	Graduates will acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems. Participants will adopt needful skills in fields such as analytical thinking, organization, working independently, (foreign) language proficiency, oral expression, team spirit.

	Comments
	This module is participant restricted (maximum 36 students).

	Biodiversity, Plant and Animal Genetic Resources (4906-421)

	Course Supervisor
	apl ProfDr Frank Rasche

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	5

	Contents
	As an interdisciplinary effort, this module gives an overview of fundamental aspects of biodiversity in natural and agricultural ecosystems in the tropics (incl. definitions, concepts). The lectures deal with: general aspects of diversity (genetic structure of populations, parameters for genetic diversity within and between populations, molecular markers as tools for assessment of genetic diversity; and economic value of biodiversity), plant genetic resources - PGR (underexploited/neglected PGR, exploration and collection, ex situ and in situ conservation, seed physiology aspects, farmers' knowledge on plant diversity, diversity of crop species, utilisation of PGR in plant breeding) and animal genetic resources - AGR (status and documentation, characterization, conservation of AGR and utilization in breeding; economic valuation of farm AGR). Further themes are the economic evaluation of agrobiodiversity, wildlife utilization and management, as well as genetic resources of rhizosphere microorganisms.



Lectures and discussions, seminars and/or posters prepared by students under supervision, excursion; powerpoint presentations, video, handouts.

	Literature
	BEWLEY, J.D. and BLACK, M. 1994. Seeds, physiology of development and germination. Plenum Press, London, UK.

GASTON, K.J. and SPICER, J.I. 1998. Biodiversity: An Introduction. Blackwell Science, Oxford, UK.

GUARINO, L., RAMANATHA RAO, V., and REID, R. (eds) 1995. Collecting plant genetic diversity: Technical guidelines. CAB International, Wallingford and International Plant Genetic Resources Institute (IPGRI), Rome, Italy.

HEDRICK, P.W. 1985: Genetics of populations. Jones and Bartlett Publishers, Boston, USA.

KARP, A., ISAAC, P.G., and INGRAM D.S. (eds.) 1998. Molecular tools for screening biodiversity ? plants and animals. Chapman & Hall, London, UK.

PAYNE, W.J.A. and WILSON, R.T. (1999). An introduction to animal husbandry in the tropics. Longman, New York, USA.

SCHERF, B.D. (ed.) 1995. World watch list for domestic animal diversity. 2nd Ed. FAO-UEP, Rome, Italy.

TEN KATE, K. and LAIRD, S.A. 1999. The commercial use of biodiversity: Access to genetic resources and benefit-sharing. Earthscan Publications Ltd, London, UK.



Relevant websites (as of 05/2007):



www.unep-wcmc.org/assessments/index.htm

www.biodiv.org/default.shtml

www.nhm.ac.uk/research-curation/projects/worldmap/





	Comments
	The module is participant restricted (maximum 36 students).


[bookmark: _Toc41]Module: Field course soils and vegetation (3101-570)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	Pre-requisite is the successful participation in module 3201-620 Vegetation and soils of central Europe

	Prerequisites for Attendance
	The number of participants is limited to 16. First choice are master students of soil science and landscape ecology.

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Final examination
	schriftliche Ausarbeitung in Form eines Kartierberichts (50%) und schriftliche Ausarbeitung in Form eines Exkursionsprotokolls (50%)

	Workload
	128 hrs field work + 32 hrs report and protocol writing = 160 hrs workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students can explain and perform methods of soil and vegetation mapping. They can identify and specify basic soil and vegetation types. Students can evaluate image- and GIS-based mapping results. They can link biophysical properties and characteristic land use to typical central European sites. Finally, they are able to plan and evaluate field mappings aiming at site conditions.

	Key competences
	While preparing and following up on lectures, students learn and practice critical, analytical thinking and working independently. While compiling reports and protocols, students learn information research, structuring knowledge and information and written articulateness. Students learn self-motivation, self-organization and interdisciplinary thinking through the independent elaboration of a topic. During the group work, students enhance their team work, commmunication and organizational skills. With the presentation, students improve their oral articulateness, they are trained in knowledge transfern and visualizing results.

	Comments
	The language of instruction depends on the students. If at least one student does not speak German, the module is held entirely in English.
Pre-requisite for this module is physical fitness. Suitable equipment (solid shoes, rain gear) as well as the willingness to contribute own financial resources (ca. 150€) to the field course are pre-requisite to participation.
The module is restricted to 16 participants. First choice are students for whom the module is semi-elective: First priority Soil Science and Landscape Ecology; second choice EnvEuro. Further available places will be distributed to students that have heard module 3201-620 "Vegetation and Soils of Central Europe" during the same semester.

	Field Course in Soil and Vegetation Mapping (3101-571)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	field course

	In-Class Hours Per Week
	2

	Contents
	This course teaches basic knowledge about soil and vegetation mapping from the field mapping to evaluation.

It takes place at yearly changing sites in Baden-Württemberg and is usually connected to running research projects.

	Literature
	FAO 2006: Guidelines for soil description. FAO.

Ellenberg 2009: Vegetation ecology of central Europe. Cambridge University Press.

	Comments
	Pre-requisite for this field course is basic physical fitness to deal with steep or muddy terrain and for soil mapping with Pürckhauer augers. Own adapted field equipment (solid shoes, rain gear) is mandatory. Injuries and infections as usual for field work might happen. An own financial contribution to accomodation and catering (ca. 100€) is expected. 

	GIS Application in Vegetation and Soil Science (3101-572)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	This course evaluates the field data collected during 3101-571 ("field mapping"). During the course remote sensing data, image processing as well as geographic information systems (GIS) are applied.

	Literature
	Lillesand et al. 2000: Remote sensing and image interpretation. Wiley.

	Comments
	The basics for this technical evaluation course are taught in module 3201-620. The exercise is mandatory for reporting related to 3101-571.

	Field course "Interaction of Soils and Vegetation in Landscapes of Central Europe" (3101-573)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	This field course introduces to eight representative landscapes of central Europe, including the alpine mountain range in Austria. Soils, vegetation and their interaction as well as the risks of their potential uses are elaborated.

	Literature
	Ellenberg 2009: Vegetation ecology of central Europe. Cambridge University Press.

	Comments
	This course exclusively takes place in the field. Therefore physical fitness is mandatory especially for the visit to the alpine mountains. Own field equipment (solid shoes, rain gear, rucksack) are mandatory. An own financial contribution to accommodation and catering (ca. 200€) is expected.


[bookmark: _Toc42]Module: Crop Production Affecting the Hydrological Cycle (4907-430)
	Module Supervisor
	Prof. Dr. Folkard Asch

	Prerequisites for Attendance
	.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	elective

	Compulsory assignment
	Written paper in the form of an exercise (20%)

	Final examination
	Oral exam (80%)

	Workload
	80 h presence + 140 h preparation at home + exam = 220 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing the course, students can explain the different aspects of plant water use and its importance in the global water cycle. They can illustrate that the cycle of water is globally closed and how plants and plant production influence the global distribution of water and contribute to the water cycle.

Students are able to apply modelling of systems for cropping, watersheds, land use change effects and regional water balances.

	Key competences
	During preparation for exams, while preparing and following up on lectures and during the exercises, students learn and practice critical and analytical reading of original scientific literature. Through the exercises and during the extended oral exam (explained below), students practice and improve their capability of exploring a scientific issue and of presenting a scientific subject. Students learn how to moderate scientific discussions, while moderating and presenting enhances their communication skills.

	Comments
	Maximum number of participants = 16

The extended oral exam (80%) refers to a week of different discussion sessions which together yield the final mark in the following way: suitability of papers selected (15%), application of knowledge acquired in the Module (20%), active participation in the discussions also through questions and clarifications (20%), consistency of quality interventions (20%), handout and intro to the discussion (10%), discussion moderation (15%).

	Crop Production Affecting the Hydrological Cycle (4907-431)

	Course Supervisor
	Prof. Dr. Folkard Asch

	Course Instructor
	Dr. Marcus Giese, Dr. Sabine Stürz

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	5

	Contents
	The module comprises of three parts after a general introduction to the topics and structure of the module 

(1) knowledge acquisition through lectures (6 afternoons)

(2) practical exercises on plant parameters related to the hydrological cycle (5 afternoons)

(3) Seminar discussions (5 afternoons)



(1) the lectures will cover in-depth in an interactive, seminar-like structure all aspects of the hydrological cycle related to crops and crop management. The Penman-Montheith formula will be investigated and applied in a high resolution. An introduction to modeling may be included.



(2) In greenhouse exercises all plant parameters related to the hydrological cycle will be studied. Experiments will cover water acquisition by the plant, water transport and transpiration from leaves and canopies and bare soil evaporation. Data collected from the exercises will be used for exemplary data analyses.



(3) Students will prepare discussion topics within predefined overarching subject areas. They will identify a clearly defined topic, find 2-3 journal papers dealing with that topic from different angles, share these papers with their fellow students, prepare an impulse talk to set the scene for discussion and lead/moderate the discussion. The entire group will have prepared the papers to fully participate in the discussion



The grade will be composed of quality and content of the impulse talk, relevance of the handout for the discussion, relevance of the journal papers to the topic, performance during the moderation, application of acquired knowledge, and participation in the discussion.



	Literature
	FAO Irrigation and Drainage paper 56

Crop Evapotranspiration

	Comments
	last update 05/2015


[bookmark: _Toc43]Module: Ecology and Agroecosystems (4906-410)
	Module Supervisor
	Prof.Dr. Ingo Graß

	Relation to other Modules
	This module will link-up knowledge from different subject areas in order to enable students to interpret reactions within agroecosystems coherently.

	Prerequisites for Attendance
	Basic knowledge of farming and/or closely related topics. This module is designed to accommodate a range of experience and knowledge levels in both ecology and agriculture. Students with only basic knowledge in ecology and biology should enlarge them before starting in this module. 
To maintain the high quality of this module and due to time and space constraints in planned group work, seminar presentations, and excursions we only accept a maximum of 50 students.
Access is on a "first come first serve" basis, allowing students for which the module is compulsory, semi-elective, and, thereafter, elective to enter the course.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	Presentation in groups (20 %) with handout (5 %) and discussion (5 %)

	Final examination
	Written exam (70 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module, students are able to explain the principles of ecological agents that regulate the functioning of natural and agricultural ecosystems and to demonstrate the complex biotic interactions in natural landscapes and agro-ecosystems. Further, they are able to explain how to apply ecological concepts and principles to design and manage sustainable agro-ecosystems with improved long-term reliability in agricultural production.

	Key competences
	During preparation for the exam, while preparing and following up on lectures and while preparing the seminar, students practice self-reliance, time management, personal responsibility and cooperation. They hereby also adopt needful skills in fields, also including communication skills and (foreign) language proficiency. Students learn and practice both critical and analytical thinking and reading of scientific literature in the seminar and their ability to explore a scientific issue. Through the seminar presentation, students improve their oral articulateness and their ability to discuss scientific matters. 
Finally, students acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems.

	Comments
	Please register online via ILIAS as the module is restricted to 40 participants. The registration will be open until the end of the first week of the module. A waiting list will be maintained and implemented on the first day of the course. You will receive an electronic confirmation once you have been accepted into the module.

	Ecology and Agroecosystems (4906-411)

	Course Supervisor
	Prof.Dr. Ingo Graß

	Course Instructor
	Dr. Konrad Martin, Dr. Regina Belz, Dr. Anna Treydte, Dr. Christian Brandt

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	4

	Contents
	-Ecology - outline

-Climatically caused diversity of tropical and     subtropical ecozones

-Agro-ecological zoning system

-Plants and environmental factors

-Interaction between agriculture and natural ecosystems

-Principles of ecosystem functions

-Interactions in agroecosystems: Species   interactions

-Agroecosystems of the tropics and subtropics

-Wildlife and rangeland ecology

-Practical methods in agroecology 



	Literature
	Altieri, M.; 1995: Agroecology. Cambridge University Press, Cambridge. 

Gliessmann, S.R.; 2000: Agroecology: Ecological processes in sustainable agriculture. CRC Press LLC, USA.

Gliessmann, S.R.; 2000: Field and laboratory investigations in Agroecology. CRC Press LLC, USA.

Krebs, Ch.J.; 2001: Ecology: The Experimental Analysis of Distribution and Abundance, Benjamin Cummings, San Francisco.

Ricklefs, R.E. and Miller, G.L.; 2000: Ecology. W.H. Freemann and Company, New York, USA.

	Comments
	Teaching strategies:

-Lectures - to provide fundamental knowledge relevant to agro-ecosystems

- Group assignment - to encourage broader interdisciplinary thinking and design in a group context

- Examination - the final test of competency



Assessment: written exam 70%; seminar presentation 30%




[bookmark: _Toc44]Module: Ecotoxicology and Environmental Analytics (3202-410)
	Module Supervisor
	Prof. Dr. Andreas Fangmeier

	Relation to other Modules
	The module is mandatory in the Mastercourse Envirofood and semi-elective or elective in other courses. The module is necessary to gain a basic understanding of the occurrence and impact of pollutants on targets such as organisms, ecosystems and materia, and on legislation and measures to mitigate adverse effects.

	Prerequisites for Attendance
	For students taking 3202-410 as a semi-elective or elective module, sound knowledge in biology, ecology, chemistry and physics at Bachelor level is required.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Final examination
	written exam

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The aim of the module is to give a solid understanding of the most important anthropogenic pollutants in soil, water and air, their sources and their effects, and provide the knowledge and analytical tools for research and implementation of mitigation options. After completing the course the student should be able to:



Knowledge:

The students know the relevant pollutants, their sources, emission, transport pathways, secondary chemistry as well as the analytical tools to estimate their abundance and their environmental impact. 

They can illustrate environmental quality guidelines and the respective legislation. 

The students know about access to pollutant data and inventories and they are able to analyse and compile such data. They are aware about data quality requirements.



Skills:

The students can apply analytical procedures and data evaluation techniques to analyse the abundance of environmental pollutants and their ecotoxicological effects. They can combine data and environmental quality regulations and judge about the pollution level at local, regional, national and global scale. 

The students are able to acquire, read and summarize scientific literature and combine information from different resources to a new topic and prepare and give a scientific presentation.

	Key competences
	The structure of the modul provides the following competences:
The students are able to discuss ecological, social and economic aspects of environmental pollution and mitigation and prevention. 
They are able to co-operate and work independently to device strategies to handle pollutants and their adverse effects and to evaluate regulatory measures and suggest improvements.
The students acquire intercultural competence by working in groups with international students.
They are able to communicate ecotoxicological knowledge and problem solutions to stakeholders and policy makers.

	Comments
	Module is expected to be offered again in WS 2020/21

	Ecotoxicology and Environmental Analytics (3202-411)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Andreas Klumpp, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	lecture

	In-Class Hours Per Week
	1

	Contents
	Emission and deposition of the most important pollutants; pollutants from livestock operations; ecotoxicology of pollutants; mechanisms of effects; pollutant effects at the different biological scales from molecular up to the ecosystem; exposure-response relationships; thresholds and methodological approaches to estimate thresholds; strategies for pollution reduction; bioindication.

Lecture content:

- Definitions in ecotoxicology

- Ecotoxicology of acidifying and eutrophying pollutants (SO2, NOx, NHy)

- Photooxidants

- UV-B

- Heavy metals

- Organic pollutants

- Forest decline



Lecture with time for questions and discussions; beamer-presentations and slides; script and other material is distributed via the e-learning platform ILIAS

	Literature
	Connell, D., Lam, P., Richardson, B., Wu, R. (1999): Introduction to Ecotoxicology. Blackwell, 170 pp. ISBN0-632-03852-7.

Jorgensen, Halling-Sorensen, Mahler (1997): Handbook of estimation methods in ecotoxicology and environmental chemistry. Lewis Publishing, Boca Raton.

Moriarty (1999): Ecotoxicology. Academic Press, San Diego, 3rd ed.

Newman (1998): Fundamentals of Ecotoxicology. Lewis Publishing, Boca Raton.

Schüürmann, G., Markert, B. (eds.) (1998): Ecological Fundamentals, Chemical exposure and Biological Effects. Environmental Science and Technology. A Wiley Intersciences Series of Texts and Monographs, 900 pp. ISBN 0-471-17644-3.

Walker, C.H., Hopkin, S.P., Sibly, R.M., Peakall, D.B. (2006): Principles of Ecotoxicology. Third edition, Taylor & Francis, 315 pp. ISBN 0-8493-3635-X.

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Methods in Ecotoxicology and Environmental Analytics (3202-412)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Andreas Klumpp, apl ProfDr Petra Högy

	Type of Course
	lecture

	In-Class Hours Per Week
	1

	Contents
	This lecature deals with the methodology to assess xenobiotics and their effects on targets sucha s organisms and ecosystems. Lecture contents cover:



- Analytics of pollutants (separation techniques, concentration measurements for different chemical groups of xenobiotics)

- Physiological effects of xenobiotics (responses of organisms from molecular to vitality)

- Exposure methods (instrumentation and equipment to establish dose-response functions from lab conditions to field manipulation of pollutants)

- Biomonitoring / bioindication (standard methods involving organisms in different spheres)

	Literature
	as indicated in lecture 320411

	Comments
	all necessary material is provided via the e-learning platform ILIAS

	Practical in Ecotoxicology and Environmental Analytics (3202-413)

	Course Instructor
	Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	practical

	In-Class Hours Per Week
	1

	Contents
	The students are performing ecotoxicological tests according to standard OECD guidelines to establish dose-response functions for several xenobiotics. They apply the Luminescent Bacteria Test and the Lemna Growth Inhibition Test, perform all the measurements an data evaluation and write a report.

	Literature
	Literature on the course and methodology is supplied at the beginning of the module via the e-learning platform ILIAS

	Seminar on Ecotoxicology and Environmental Analytics (3202-414)

	Course Instructor
	apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	In the Seminar on Ecotoxicology and Environmental Analytics, the students present knowledge on selected issues in the framework of xenobiotics and their effects. The contributions cover both, accidents that happened in the past and have contributed to more sophisticated handling of xenobiotics, guidelines and environmental legislation, and less well-known cases with more regional or local impacts. The students are provided with access to data and information sources, they are also encouraged to establish their strageties to assess information. 

	Literature
	Literature for the seminar is changing fom year to year according to the cases dealt with. Students are provided with sources of information via the ILIAS e-learning platform


[bookmark: _Toc45]Module: Global Change Issues (3202-420)
	Module Supervisor
	Prof. Dr. Andreas Fangmeier

	Prerequisites for Attendance
	Extremely important: you have to be present on the first day of the module (i.e. 18 October 2018 at 14:00 in lecture hall 20) in order to be enroled for the module. This is mandatory because of organisational reasons. We will not accept any student for the module who is not present on 18 October 2018.

General requirements: Ability to think in an interdisciplinary way, background knowledge in natural sciences at least at Bachelor level, basic knowledge and interest in social sciences and economy, readiness for active contribution of knowledge from the students home countries.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Final examination
	written exam

	Length of the examination
	90 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The aim of the module is to give a solid understanding of global change with focus on global climate change, its impacts on ecosystems and ecosystem services, and the consequences for the human society. We would like to emphasize that this module deals with the natural science aspect of global change and global climate change rather than with economic issues related to climate change. Nevertheless, mitigation and adaptation strategies as well as current approaches in international treaties are taught. After completing the course the student should be able to:



Knowledge:

The students know the drivers of global change, in particular global climate change. They understand the perturbations of the global carbon, nitrogen, and water cycles and can distinguish between natural and human impact. The students understand the effects of climate change on natural and anthropogenic (mainly agricultural) ecosystems and the most important feedbacks between ecosystem traits and climatic conditions and the threat to ecosystems services and the potential impacts on the human society. The students know the international treaties to combat climate change and understand mitigation and adaptation options to climate change. The students are aware about the methodological tools in investigate global change and its impacts and feedbacks.



Skills:

The students can combine knowledge from different disciplines to analyse the extent and the consequences of climate change. They can think across scales both in time and space to valuate global change issues. They can judge about the severity of climate change and its effects compared to other drivers of ecosystem performance and services. 

The students are able to perform experimental research on climate change impacts. They are able to acquire, evaluate and summarize information from scientific literature and to combine information from different sources, they can prepare and give scientific presentations.

	Key competences
	The structure of the module provides the following competences:
The students are able to discuss ecological, social, political and economic aspects of global change. They are able to develop and communicate mitigation and adaptation strategies. 
They are able to co-operate and to work independently. They can evaluate regulatory measures and treaties and suggest improvements.
The students acquire intercultural competence by working in groups with international students.

	Comments
	Module is expected to be offered again in WS 2020/21

	Introduction to Global Change (3202-421)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, Dr. Andreas Klumpp, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Introduction to Global Change is a lecture introducing to the students the most important current knowledge on global change. The focus is on global climate change, its causes and consequences with more emphasis on natural science than on social science and economy.



Contents of the lectures cover:



- Introduction and structure of the module

- Human population

- Land-use change

- Greenhouse gas emissions

- The concept of radiative forcing

- Global warming !?

- Sea level rise

- Global water cycling and future projections

- Effects on ecosystems

- Effects on agriculture

- Health impacts

- Mitigation options

- International legislation

- Emission trading



	Literature
	Literature on global change is numerous and almost immediately outdated when recommendations are written down somewhere. Nevertheless, as basic literature for understanding the current state of the art in science and recommendations to policy makers the latest reports of the IPCC are recommended (download at http://ipcc.ch/). Further literature is provided on the ILIAS e-learning platform

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Seminar on Global Change (3202-422)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	This seminar is thought to complement the lecture "Introduction to Global Change" with some most recent findings from current publications in the scientific literature. The actual content will vary from year to year but may cover issues such as the latest findings on disturbance of the global carbon cycle and its implications for climate, ecological footprints, state of international negotiations, case studies on climate change effects on selected ecosystems, ecosystem services, habitats etc. 



The students will prepare a powerpoint presentation including a handout on one topic, they will present and discuss it and get feed-back not only on the scientific content but also on the didactics of their presentation. 

	Literature
	ever changing and updated; students are assisted to find relevant literature and other sources; sources will be made available via the ILIAS e-learning platform.

	Comments
	Course material is provided via the ILIAS e-learning platform.

	Experiments on Global Change (3202-423)

	Course Supervisor
	Prof. Dr. Andreas Fangmeier

	Course Instructor
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid

	Type of Course
	practical

	In-Class Hours Per Week
	1

	Contents
	Experiments on Global Change is covered by a small but nice greenhouse experiment in which one of the most important resources to plant growth - water - is manipulated. At the same time, water shortage is one of the major expected side effects of climate change in many areas and therefore represents a nice example to study climate change effects. The students will analyse the response of C3 and C4 species to water shortage and learn about water cycling, water use efficiency and physiological adaptation of vegetation to resource deficiency. Furthermore, they will do cuvette experiments with increasing atmospheric CO2 concentrations to evaluate primary plant responses to elevated CO2. 

	Comments
	Information, manuals, and the results of the experiments (students' presentations) are made available via the e-learning platform ILIAS


[bookmark: _Toc46]Module: Irrigation and Drainage Technology (4403-410)
	Module Supervisor
	Prof. Dr. Joachim Müller

	Prerequisites for Attendance
	Basic knowledge in soil science, soil tillage and irrigation.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 4)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module students know what the limitations and sensitivities of water and soil resources are. They are acquainted with methods for protecting these resources in agriculture. Apart from fundamental knowledge about water and soil, the diverse interactions in the soil-water-plant system are imparted and the economical and ecological aspects discussed. The students learn various methods of soil and water conservation. They are able to choose the most appropriate method among different solutions and to employ it efficiently, taking the social context into account.

	Key competences
	critical and analytical way of thinking, self-dependend working style, written and verbal skills, communication and cooperation capabilities

	Comments
	(formerly: Water and Soil Management in Agricultural Production)

	Irrigation and Drainage Technology  (4403-411)

	Course Supervisor
	Prof. Dr. Joachim Müller

	Course Instructor
	Dr. Wolfram Spreer

	Type of Course
	lecture with practicals and excursion

	In-Class Hours Per Week
	5

	Contents
	Multilateral conflicts of water access; competition for water (agriculture, industry, municipal use); environmental, economic and social impacts. Soil functions and potentials, soil classification, soils of rain forest ecosystems, soil fertility constraints in rain forest soils, soils of the Savanna zone, problems of soil erosion, physical problems of Savanna soils. Soil conservation methods, conservation tillage systems, zero-tillage systems. Utilization problems in arid lands, dessertification, salinization. Pore system and water retention, water potential concept; the basics of a soil water model; the Darcy Law; solute and water transport in soils, basic principles of hydraulics, water lifting devices, water conveyance and measurement. Irrigation scheduling; design and operation of irrigation systems; design and maintenance of drainage systems; salinity control; field performance evaluation; sensor controlled irrigation; surface and subsurface micro irrigation; evaporation reducing technique. Water pricing, economy of water use, water rights and ownership, and water policy

	Comments
	After completing this module students know what the limitations and sensitivities of water and soil resources are. They are acquainted with methods for protecting these resources in agriculture. Apart from fundamental knowledge about water and soil, the diverse interactions in the soil-water-plant system are imparted and the economical and ecological aspects discussed. The students learn various methods of soil and water conservation. They are able to choose the most appropriate method among different solutions and to employ it efficiently, taking the social context into account.


[bookmark: _Toc47]Module: Soils of the World: Formation, Classification, and Land Evaluation (3101-460)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	The module builds on either of the following modules:
3101-030 Grundlagen der Bodenwissenschaften 
3103-030 Böden als Pflanzenstandorte
3201-620 Vegetation and soils of central Europe
4907-410 Natural resource use and conservation

	Prerequisites for Attendance
	Vivid basics of soil science including soil genesis, soil chemistry and soil physics. Basic understanding of agricultural practices and ecology.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every 2 years

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	semi-elective

	Compulsory assignment
	term paper (10hrs workload), pre-requisite for exam

	Module examination
	75% written exam, 15% term paper land evaluation, 10% oral contribution seminar soil formation

	Length of the examination
	90 minutes

	Workload
	48 hrs lecture,  22 hrs field exercise, 10 hrs term paper, 74 hrs individual learning, 2hrs exam = 156 hrs workload

	Professional competences / Learning Objectives and Target Qualifications
	Students learn the basics of i. soil description in the field, ii. soil classification and its application including the soil genetical background, iii. worldwide distribution of soils, their properties, and potential uses, iv. basic theory of land evaluation and its model-based application.

	Key competences
	self-organisation, oral and written expression, language skills, analytical thinking, communication and co-operation skills

	Comments
	For the field activities a financial contribution is necessary, depending on the amount of QSM-funds available. 
This module is offered every two odd years. 
For 2019 costs per student are expected to be 50€.

	Soils of the World: Formation, Classification and Land Evaluation (3101-461)

	Course Supervisor
	apl ProfDr Ludger Herrmann

	Course Instructor
	Prof. Dr. Karl Stahr, Prof. Dr. Thilo Rennert

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	5

	Contents
	The module deals with soil formation in the non-temperate zones (tropical and cold climates), the resulting soil properties and management options. The World Reference Base for Soil Resources as worldwide applicable classification system is introduced and applied during excursions to sites that represent major Reference Soil Groups. Problems of soil formation theory is dealt with during a seminar. Basics of land evaluation are theoretically introduced via a lecture series and applied during an exercise.

	Literature
	FAO 2014: World reference base for soil resources 2014. World Soil Resources Reports 106. FAO. Rome.

FAO 1976: A framework for land evaluation. FAO Soils Bulletin 32. FAO. Rome

	Comments
	Basic knowledge of soil science is mandatory. This is taught in the following modules: German 3101-010 Grundlagen der Bodenwissenschaften or English 4907-410 Natural resource use and conservation.  Respective lecture books are: Herrmann 2018 Bodenkunde Xpress (Ulmer Verlag) or Blum et al. 2018 Essentials of Soil Science (Schweitzerbarth).


[bookmark: _Toc48]Module: Spatial Data Analysis with GIS (3103-450)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Prerequisites for Attendance
	THIS MODULE IS ONLY OPEN TO STUDENTS ENROLLED IN PROGRAMMES IN WHICH IT IS MANDATORY .

REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

Basic knowledge of descriptive statistics will be helpful. Basic computer skills are required.
Students who want to prepare for the module may take the ESRI self-study course. Please contact Dr. Sebastian Gayler (sebastian.gayler@uni-hohenheim.de) for details and a password.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	compulsory

	Compulsory assignment
	Electronic exam as a GIS project work (30%). Taking the electronic exam is a precondition for sitting the written exam.

	Final examination
	Written exam (70%)

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students will be able to analyse, process and illustrate spatial data by means of the Geographical Information System ArcGIS and geostatistical computer programs.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Spatial Data Analysis with GIS  (3103-451)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	This class provides an overview of Geographical Information Systems (GIS) and explains types and sources of spatial data and how data are handled by GIS. Special subjects include map projection, remote sensing, digital terrain analysis, and landcover mapping. Further, we present statistical and geostatistical methods to analyze spatial data (histograms, probability plots, variograms) and to produce maps (inverse distance methods, kriging, cokriging).

	Literature
	Burrough, P.A. McDonnell, R.A. (1998). Principles of Geographical Information Systems. Oxford University Press, Oxford, UK.

Lillesand, T.M., Kiefer, R.W., Chipman, J.W. (2004). Remote sensing and image interpretation. Wiley, NY, USA.

Chang, K.-T. (2008). Introduction to geographic information systems. McGraw-Hill, Boston, MA, USA.

ESRI. 1997. Understanding GIS. Wiley. N.Y., USA.

Isaaks, H.I., Srivastava, R.M. (1989). Applied geostatistics. Oxford University Press, NY, USA.

	Working with Spatial Data Using Geographical Information Systems (3103-452)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	3

	Contents
	The computer exercises introduce participants to the Geographical Information System ArcGIS. The course covers fundamental GIS concepts as well as how to create, edit, and work with georeferenced spatial data. It will be demostrated how to manipulate tabular data, query a GIS database, and present data clearly and efficiently using maps. Moreover, students will be exposed to a variety of techniques for interpolating surfaces from point data such as inverse distance method and kriging.



Teaching: Dr. Ralph Gäbler, phone 22323; Dr. Marc Lamers phone 22466.



Computer exercises. Basic computer skills are required.

	Literature
	ESRI. 1999. Understanding GIS. Wiley, N.Y., USA.


[bookmark: _Toc49]Module: Waste Management and Waste Techniques (4406-410)
	Module Supervisor
	Prof. Dr.-Ing. Martin Kranert

	Relation to other Modules
	This module is a good basis for the environmental part of the M.Sc. programs EnviroFood, AgriTropics and Agricultural Engineering.

	Prerequisites for Attendance
	Basic knowledge in natural sciences is helpful to understand the lectures.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students can illustrate the topic "waste" in the municipal, commercial and industrial sectors. They can derive the actual situation of waste management in Germany and abroad from the historical development of industry and society, and illustrate the evolution of waste techniques by the legal framework with a main focus on techniques for waste treatment and their environmental impacts. Students can show opportunities and limitations of waste prevention and waste utilisation by examples. 



The lecture is illustrated by field trips to e.g. waste treatment plants with composting, sorting, incineration, waste water treatment processes.

	Key competences
	The students will aquire skills like critical and analytical thinking.

	Waste Management and Waste Techniques (4406-411)

	Course Supervisor
	Dipl.-Geologe Detlef Clauß, Dipl.-Ing. Matthias Rapf

	Type of Course
	lecture

	In-Class Hours Per Week
	4

	Contents
	Characterisation of hazarduous compounds in wastes. The problematic of contaminated sites as a key to understand the goals of modern waste management. The legislative power as initiator for progessive waste management and waste technologies. Techniques to collect and transport wastes. Waste techniques: on ground and underground landfills, waste incineration, pyrolysis, gasification, composting, anaerobic treatment, treatment of municipal and industrial slurries, special treatment processes, waste reduction and waste prevention, opportunities and limitations with examples. Waste utilisation, opportunities and limitations, waste sampling and analytics.



Lectures with discussions, use of powerpoint-presentation, overheads, slides and script.


[bookmark: _Toc50]Specialisation: Environmental Management
[bookmark: _Toc51]Module: Biodiversity, Plant and Animal Genetic Resources (4906-420)
	Module Supervisor
	apl ProfDr Frank Rasche

	Prerequisites for Attendance
	Knowledge of basic principles of plant and animal production.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 2)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students are familiar with the complexity and importance of biodiversity not only related to natural, but also to agricultural ecosystems, i.e. ecosystems affected by human activities. 



They can apply the principles of genetics on genetic resources and can apply methods for the description of plant and animal genetic diversity. They can assess different methods for conservation of biodiversity and for the utilization practiced by farmers. Furthermore, students are familiar with the problems of biodiversity erosion, the potential of underexploited and neglected crops and animals, and the issue of property rights of genetic resources.

They can analyse and improve strategies for the conservation of biodiversity.

	Key competences
	Graduates will acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems. Participants will adopt needful skills in fields such as analytical thinking, organization, working independently, (foreign) language proficiency, oral expression, team spirit.

	Comments
	This module is participant restricted (maximum 36 students).

	Biodiversity, Plant and Animal Genetic Resources (4906-421)

	Course Supervisor
	apl ProfDr Frank Rasche

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	5

	Contents
	As an interdisciplinary effort, this module gives an overview of fundamental aspects of biodiversity in natural and agricultural ecosystems in the tropics (incl. definitions, concepts). The lectures deal with: general aspects of diversity (genetic structure of populations, parameters for genetic diversity within and between populations, molecular markers as tools for assessment of genetic diversity; and economic value of biodiversity), plant genetic resources - PGR (underexploited/neglected PGR, exploration and collection, ex situ and in situ conservation, seed physiology aspects, farmers' knowledge on plant diversity, diversity of crop species, utilisation of PGR in plant breeding) and animal genetic resources - AGR (status and documentation, characterization, conservation of AGR and utilization in breeding; economic valuation of farm AGR). Further themes are the economic evaluation of agrobiodiversity, wildlife utilization and management, as well as genetic resources of rhizosphere microorganisms.



Lectures and discussions, seminars and/or posters prepared by students under supervision, excursion; powerpoint presentations, video, handouts.

	Literature
	BEWLEY, J.D. and BLACK, M. 1994. Seeds, physiology of development and germination. Plenum Press, London, UK.

GASTON, K.J. and SPICER, J.I. 1998. Biodiversity: An Introduction. Blackwell Science, Oxford, UK.

GUARINO, L., RAMANATHA RAO, V., and REID, R. (eds) 1995. Collecting plant genetic diversity: Technical guidelines. CAB International, Wallingford and International Plant Genetic Resources Institute (IPGRI), Rome, Italy.

HEDRICK, P.W. 1985: Genetics of populations. Jones and Bartlett Publishers, Boston, USA.

KARP, A., ISAAC, P.G., and INGRAM D.S. (eds.) 1998. Molecular tools for screening biodiversity ? plants and animals. Chapman & Hall, London, UK.

PAYNE, W.J.A. and WILSON, R.T. (1999). An introduction to animal husbandry in the tropics. Longman, New York, USA.

SCHERF, B.D. (ed.) 1995. World watch list for domestic animal diversity. 2nd Ed. FAO-UEP, Rome, Italy.

TEN KATE, K. and LAIRD, S.A. 1999. The commercial use of biodiversity: Access to genetic resources and benefit-sharing. Earthscan Publications Ltd, London, UK.



Relevant websites (as of 05/2007):



www.unep-wcmc.org/assessments/index.htm

www.biodiv.org/default.shtml

www.nhm.ac.uk/research-curation/projects/worldmap/





	Comments
	The module is participant restricted (maximum 36 students).


[bookmark: _Toc52]Module: Economics and Environmental Policy (4902-440)
	Module Supervisor
	Dr. Kirsten Boysen-Urban

	Relation to other Modules
	Due to its introductory character, this module is a basis for more advanced economic modules such as "Microeconomics", "Agricultural and Food Policy" or "Environmental and Resource Economics".

	Prerequisites for Attendance
	This is an introductory module without any specific prerequisites.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Final examination
	Written exam (100 %)

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module, students are able to explain basic principles and concepts of microeconomics, environmental economics and environmental policy. In addition, students are able to translate these concepts into complex real world situations (market imperfections, policy design, policy distortions, linkage between agriculture and the environment). Students can further comparatively assess different policy options to address environmental problems/resource use. Finally, students are proficient in analysing the limits of economic concepts and their relevance in policy design.

	Key competences
	During preparation for the exam and while preparing and following up on lectures, students practice time management and self-reliance. They learn and practice critical and analytical thinking and learn to apply sound economic reasoning.

	Comments
	Learning objectives are enhanced by the distribution of exercises and solutions, as well as a voluntary tutorial in order to support students in the application of economic concepts to real world problems.

	Basic Microeconomics (4902-441)

	Course Supervisor
	Dr. Kirsten Boysen-Urban

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	This lecture comprises the basic microeconomic concepts of household theory, theory of the firm, and the theory of markets under perfect and imperfect competition, as well as the economics of the public sector (public goods, externalities). These concepts are applied in many examples to the agricultural and food sector of developing and developed economies with a focus on interactions between agriculture and the environment. It will be shown how to apply microeconomic concepts to real world situations and policy challenges. This lecture is enhanced by the distribution of exercises and solutions, as well as a voluntary tutorial in order to support students in the application of microeconomic concepts.

	Literature
	The lecture is organized along the microeconomic part of "Principles of Economics" by Gregory Mankiw. The textbook "Economics" by Samuelson/Nordhaus has a similar content.

The mathematical concepts used (differential and integral calculus) are well explained in "Fundamental Methods of Mathematical Economics" by Alpha C. Chiang.

	Comments
	This lecture is offered in the first half of the semester (4 hours per week).

We offer an additional voluntary tutorial to support students in working on distributed exercises.

This module is strongly recommended for first semester AgEcon students who find their background in economics weak.

	Environmental Policy (4902-442)

	Course Supervisor
	apl ProfDr Christian Lippert

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	In the light of applied economic theory current resource use problems will be analysed. The lecture introduces to basic concepts of environmental and natural resource economics, cost-benefit analysis with respect to environmental resources, the concept of sustainable resource use, as well as to the theory of optimal resource extraction. Moreover, the most important environmental policy instruments will be presented and discussed.

	Literature
	Perman, R., Ma, Y., McGilvray, J. and M. Common (2007): Natural Resource and Environmental Economics. 3rd Edition, Pearson Education.



Tietenberg, T. (2003): Environmental and Natural Resource Economics. 6th Edition. Addison Wesley.



Tietenberg, T. (2007): Environmental economics and policy. 5th Edition. Addison Wesley.





	Comments
	This lecture takes place in the second half of the semester (4 hours per week).

A voluntary tutorial is offered.

	Exercises to Basic Microeconomics (optional) (4902-443)

	Course Supervisor
	Dr. Kirsten Boysen-Urban

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	.

	Comments
	First half of semester

	Exercises to Environmental Policy (optional) (4902-444)

	Course Supervisor
	apl ProfDr Christian Lippert

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	.

	Comments
	Second half of semester


[bookmark: _Toc53]Module: Farm System Modelling (4904-460)
	Module Supervisor
	Prof. Dr. Thomas Berger

	Relation to other Modules
	n/a

	Prerequisites for Attendance
	Proficiency in using spreadsheet applications (MS-Excel)

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1. half of semester

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students are able to analyze farm systems and to solve decision problems by applying appropriate decision models and planning methods such as:



- Mathematical Programming

- Farm investment analysis

- Advanced farm LP modeling



The acquired methods can be utilized for manifold planning purposes

	Key competences
	Analytical thinking, oral presentation, scientific reading, data handling, processing and analysis

	Comments
	Laptop required for computer exercises in class

	Farm System Modelling (4904-461)

	Course Supervisor
	Prof. Dr. Thomas Berger

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Introduction to farm management and modeling

Theory of agricultural production

Mathematical Programming

Farm investment analysis

Advanced farm system modeling.

	Modelling of Land Use Decisions with Mathematical Programming (4904-462)

	Course Supervisor
	Prof. Dr. Thomas Berger

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Modelling of land use decisions with mathematical programming.

	Introduction to Excel Spreadsheet Models (optional) (4904-463)

	Course Supervisor
	Prof. Dr. Thomas Berger

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Introduction to Excel Spreadsheet Models.


[bookmark: _Toc54]Module: Integrated Agricultural Production Systems (4905-430)
	Module Supervisor
	Prof. Dr. Georg Cadisch

	Relation to other Modules
	For understanding of interactions among components of integrated agricultural production systems and for development of sustainable land use strategies in the (sub)tropics.

	Prerequisites for Attendance
	Basic knowledge of (sub)tropical plant and animal production (e.g. based on the successful attendence of TropenMaster modules M5104 and M5105), and of economics.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 2)

	Bindingness
	semi-elective

	Compulsory assignment
	Presentation in groups (20 %) with discussion (5 %); compulsory attendance at exercises and the seminar

	Final examination
	Written exam (75%)

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students are familiar with a holistic view of analysis of agricultural production systems, in which plant and animal production are integrated in different ways. They have an in-depth knowledge of the aspects of plant production within integrated systems, interactions between socio-economic and biological principles, as well as interactions between system parts and their effects on natural resources. They are proficient in methodological aspects of development, adoption potential, and economic evaluation of integrated technologies.

	Key competences
	The students have acquired an ability to critically assess problems, interactions and solutions in complex systems. They are able to think and work in interdisciplinary teams. They have enhanced communication and team building skills based on interdisciplinary group work experiences and joint presentations. They have acquired further software skills and generally how to build scenarios, validate and calibrate models.

	Comments
	The contents of the lectures are available at ILIAS under agrar institute <Plant Production in the Tropics and Subtropics (380a)> and the corresponding module number. Access to the materials is provided upon request via ILIAS.

	Integrated Agricultural Production Systems (4905-431)

	Course Supervisor
	Prof. Dr. Georg Cadisch

	Course Instructor
	Dr. Thomas Hilger

	Type of Course
	lecture with seminar and exercise

	In-Class Hours Per Week
	5

	Contents
	INTRODUCTION: Socioeconomic aspects of integrated agricultural production systems; Biological and technical aspects of integrated agricultural production systems; The role of legumes.

AGROSILVOCULTURAL SYSTEMS: Rationale, history, regional importance, and examples; Shrub and tree species for agrosilvocultural systems; Tree/crop interactions; Alley cropping (case study); Modelling approach in agroforestry (practical). AGROPASTORAL SYSTEMS: Rationale, history, regional importance and examples; Ley-farming (case study); Animal/crop interactions; Crop residues quality and utilization; Forage plant/crop interactions; Forage species for agropastoral systems: grasses and legumes.

SILVOPASTORAL SYSTEMS: Rationale, history, regional importance, and examples; Animal/tree interactions; Forage quality of tree foliage; Forage plant/tree interactions; Forage species for silvopastoral systems.

GENERAL: Plant protection aspects in integrated agricultural production systems (system interactions with pests and diseases); Economic evaluation of integrated production systems (case study); Sociological methods related to development and adoption of integrated production systems production technology.



Lectures, discussions. Student seminars or poster presentations. Powerpoint presentations, videos, handouts. 



Pratical part: Hands on the Water, Nutrient, and Light Capture in Agroforestry Systems (WaNuLCAS) model

	Literature
	Bayer, W., Waters-Bayer, A. (1998): Forage Husbandry, Macmillan Education Ltd., London, UK. 198 p.



Carsky, R.J., Etèka, A.C., Keatinge, J.D.H., Manyong, V.M. (eds.) (2000): Cover Crops for Natural Resource Management in West Africa. Proceedings of a Workshop organized by IITA and CIEPCA, 26-29 October 1999, Cotonou, Benin. International Institute of Tropical Agriculture (IITA), Cotonou, Benin. 316 p.



Haque, I., Jutzi,S., Neate,P.J.H. (eds.) (1986): Potentials of Forage Legumes in Farming Systems of Sub-Saharan Africa. Proceedings of a Workshop, 16-19 September 1985, Addis Ababa, Ethiopia. nternational Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 569 p.



Humphreys, L.R. (1987): Tropical Pastures and Fodder Crops (2nd ed.), Intermediate Tropical Agriculture Series, Longman, Harlow, UK. 135 p.



Humphreys, L.R. (1994): Tropical Forages: their role in sustainable agriculture. Longman, Harlow, UK. 414 p.



Ruthenberg, H. (1980): Farming systems in the tropics. 3rd ed., Clarendon Press, Oxford, UK. 424 p.



Shelton, H.M., Stür, W.W. (eds.) (1991): Forages for Plantation Crops. ACIAR Proceedings No. 32. 168 p.



Skerman, P.J., Riveros, F. (1990): Tropical Grasses, FAO, Rome, Italy. 832 p.



Skerman, P.J., Cameron,D.G., Riveros, F. (1988). Tropical Forage Legumes. Foood and Agriculture Organization (FAO), Rome, Italy. 692 p. 



Young, A. (1997): Agroforestry for Soil Management. 2nd ed., CAB International, Wallingford, UK. 320 p.



	Comments
	Lecture notes are available in Ilias.




[bookmark: _Toc55]Module: Irrigation and Drainage Technology (4403-410)
	Module Supervisor
	Prof. Dr. Joachim Müller

	Prerequisites for Attendance
	Basic knowledge in soil science, soil tillage and irrigation.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 4)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module students know what the limitations and sensitivities of water and soil resources are. They are acquainted with methods for protecting these resources in agriculture. Apart from fundamental knowledge about water and soil, the diverse interactions in the soil-water-plant system are imparted and the economical and ecological aspects discussed. The students learn various methods of soil and water conservation. They are able to choose the most appropriate method among different solutions and to employ it efficiently, taking the social context into account.

	Key competences
	critical and analytical way of thinking, self-dependend working style, written and verbal skills, communication and cooperation capabilities

	Comments
	(formerly: Water and Soil Management in Agricultural Production)

	Irrigation and Drainage Technology  (4403-411)

	Course Supervisor
	Prof. Dr. Joachim Müller

	Course Instructor
	Dr. Wolfram Spreer

	Type of Course
	lecture with practicals and excursion

	In-Class Hours Per Week
	5

	Contents
	Multilateral conflicts of water access; competition for water (agriculture, industry, municipal use); environmental, economic and social impacts. Soil functions and potentials, soil classification, soils of rain forest ecosystems, soil fertility constraints in rain forest soils, soils of the Savanna zone, problems of soil erosion, physical problems of Savanna soils. Soil conservation methods, conservation tillage systems, zero-tillage systems. Utilization problems in arid lands, dessertification, salinization. Pore system and water retention, water potential concept; the basics of a soil water model; the Darcy Law; solute and water transport in soils, basic principles of hydraulics, water lifting devices, water conveyance and measurement. Irrigation scheduling; design and operation of irrigation systems; design and maintenance of drainage systems; salinity control; field performance evaluation; sensor controlled irrigation; surface and subsurface micro irrigation; evaporation reducing technique. Water pricing, economy of water use, water rights and ownership, and water policy

	Comments
	After completing this module students know what the limitations and sensitivities of water and soil resources are. They are acquainted with methods for protecting these resources in agriculture. Apart from fundamental knowledge about water and soil, the diverse interactions in the soil-water-plant system are imparted and the economical and ecological aspects discussed. The students learn various methods of soil and water conservation. They are able to choose the most appropriate method among different solutions and to employ it efficiently, taking the social context into account.


[bookmark: _Toc56]Module: Landscape Change, Resilience, and Ecosystem Services (4302-470)
	Module Supervisor
	Prof. Dr. Claudia Bieling

	Prerequisites for Attendance
	.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Module examination
	Individual oral presentation with accompanying written abstract (50%), group presentation (40%), participation in class (10%)

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing this module students will:

- understand the main principles of the social-ecological resilience and ecosystem services frameworks

- be able to systematically analyse land change processes under the perspectives of social-ecological resilience and ecosystem services

- have developed a thorough understanding of the role of human perceptions and values as connected to landscape change

- have gained a basic working knowledge on social sciences approaches to investigating landscape change (particularly interviews)

	Key competences
	This module contributes to the following skills:
- analytical thinking
- sound reasoning
- constructively dealing with scientific literature
- group work techniques (organization of working schedule, team work)
- data acquisition and analysis, selection and presentation of data
- oral presentation skills and communication of main research results

	Comments
	In order to create an interactive working environment, this module is limited to 16 students. Students must register via ILIAS (registration opens 25 March 2019 at 8 am; students from Landscape Ecology and EnvEuro will be given priority, apart from that first come first serve).
Please note that participation in class is compulsory. If you miss class without a reasonable explanation, we reserve the right to withhold your grade.

	Landscape Change, Resilience, and Ecosystem Services  (4302-471)

	Course Supervisor
	Prof. Dr. Claudia Bieling

	Type of Course
	lecture with seminar, exercise and excursion

	In-Class Hours Per Week
	5

	Contents
	This course builds on two interdisciplinary concepts in order understand landscape change and its ecological and societal implications. 

Firstly, students will become acquainted with the social-ecological resilience perspective. The resilience framework provides us with a deeper understanding of the patterns of dynamics in coupled human-natural environments, particularly regarding the interplay between ecological, economic and socio-cultural domains as well as between spatial and temporal scales. These conceptual ideas will be explored and illustrated in the course of case studies from all around the world (individual presentations elaborated by students on self-selected topics).

Secondly, students will deal with the ecosystem services framework, in order to grasp the linkages between biodiversity in changing landscapes and human well-being. We will place a particular focus on the subset of cultural ecosystem services (e.g. recreation, cultural heritage, aesthetics), which have an outstanding relevance not only in European cultural landscapes. In small subgroups, students will carry out an empirical assessment of cultural ecosystem services for an area adjacent to Stuttgart (resulting in group presentations as a basis for opening up a broader discussion e.g. on the possibilities of including such findings in landscape planning).

	Literature
	A great introductory reading is "Resilience Thinking - Sustaining Ecosystems and People in a Changing World" by Brian Walker and David Salt (2006) - highly recommended! More literature will be specified during the course.


[bookmark: _Toc57]Module: Poverty and Development Strategies (4901-420)
	Module Supervisor
	Prof. Dr. Manfred Zeller

	Relation to other Modules
	Is complemented by module 4901-430 "Rural Development Policies and Institutions".

	Prerequisites for Attendance
	none

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	2. half of semester

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	The students can describe issues and objectives of agricultural and rural development. They can provide an overview of the history of development strategies and theories, current approaches and their problems with special emphasis on economic distribution, poverty reduction and growth and their interdependencies.

	Key competences
	Independent work, critical and analytical thought, written and oral concise expression, team ability

	Comments
	Once not offered in WS 19/20. Please register online via ILIAS.

	Poverty and Development Strategies (4901-421)

	Course Supervisor
	Prof. Dr. Manfred Zeller

	Course Instructor
	 Orkhan Sariyev, Dr. Bezawit Adugna Bahru

	Type of Course
	lecture

	In-Class Hours Per Week
	4

	Contents
	Students learn methods/indicators to measure development, with a specific focus on agriculture, economic growth, poverty, equality, and food security.

This includes indicators of development, such as the Human Development Index, and development objectives and their relationships as well as conflicts between them. Data (mainly from World Bank and UN system) are presented on selected development indicators for all developing regions.

This is followed by a review of development theories (classical, balanced/unbalanced growth models, modernization theory, basic needs approach, role of transaction costs and rural institutions) and related development strategies and by a discussion of the underlying factors of development (as derived by the development theories), such as the endowment with natural resources and land, labor and population growth, and human, financial and social capital. The contributions of agriculture for overall development are presented. Students learn also about the institutional setting of development aid. This concerns national and international development institutions including non-governmental organizations (NGOs) with their structures, roles and development approaches. Finally, students are introduced to several rural and agricultural development policies, with an emphasis on the role of the state for agricultural and rural development and sectoral policy instruments related to agricultural and food markets, land and rural finance, agricultural extension, and social safety net /public works policies.

	Literature
	Major literature references for the module are:

TODARO, M.P. and S.C.Smith 2003. Economic Development. Harlow, UK: Pearson Education Ltd.

Chenery, H. and T.N. Srinivasan (eds.). 1989. Handbook of development economics. Amsterdam, NL: Elsevier Publishers.

World Bank. Annual issues of the World Development Report. New York, NY,

USA: Oxford University Press.- especially Attacking Poverty. World Development Report 2000/2001.

Eicher, C.K., and J.M. Staatz (eds.). 1998. International agricultural development. London, UK: Johns Hopkins University Press (especially articles 6, 7, 10, 11, 15, 17, 19, 20, 24, and 27) 

UNDP. Annual issues of the Human Development Report. New York, NY, USA: United Nations Development Program (UNDP).

	Comments
	Lecture with discussion, work in small groups, study of literature, reader/script.

The reader and powerpoint slides are available in the ASTA-Skriptenbüro.

	Tutorial Poverty and Development Strategies (optional) (4901-422)

	Course Supervisor
	Prof. Dr. Manfred Zeller

	Type of Course
	Tutorial

	In-Class Hours Per Week
	1

	Contents
	The exercise will offer students to rehearse selected topics covered in the lecture for which students demand additional opportunity for learning and rehearsal. These topics include: a) methods for measuring development in various dimensions (for example gross national product, income inequality, income poverty, purchasing power parity, human development index, food security, global hunger index); b) analytical concepts used in various development theories; and exercises regarding price/market analysis and investments in agricultural research (e.g. total factor productivity analysis). 


[bookmark: _Toc58]Module: Renewable Energy for Rural Areas (4403-470)
	Module Supervisor
	Prof. Dr. Joachim Müller

	Relation to other Modules
	The module mediates methodological fundamentals for a MSc-Thesis in Renewable Energy

	Prerequisites for Attendance
	Basic knowledge in natural sciences (bachelor degree)

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After studying the module, the students

- understand the interrelations between energy consumption and environmental impact

- are aware of potential and limitations of renewable energy

- know the fundamentals of energy conversion, transmission and storage

- are able to evaluate renewable energies in terms economy and ecology

- are able to select and size renewable energy systems

	Key competences
	critical and analytical way of thinking, self-dependend working style, written and verbal skills, communication and cooperation capabilities

	Renewable Energy for Rural Areas (4403-471)

	Course Supervisor
	Prof. Dr. Joachim Müller

	Course Instructor
	Dr. sc. agr. Marcus Nagle, Dr. Klaus Meissner, Dr. Victor Torres Toledo

	Type of Course
	lecture with practicals and excursion

	In-Class Hours Per Week
	5

	Contents
	Principles of energy transformation and energy storage. An overview of energy supply and energy resources in industrial and developing countries. Efficient energy employment. Evaluation of fossil and regenerative sources of energy in technical, economical, and ecological terms. Connection between energy avaulability in agriculture, work productivity, and yield. Principle of transforming solar radiation, biomass, wind, and water power into mechanical, thermal, and electric energy. Introduction and evaluation of selected technologies in the field of regenerative energy sources (air and water collectors, solar drying plants, solar cookers, solar pumps, PV-systems, wind and water power plants, bio fuels, biomass combustion plants, bio gas plants). Methodos for the economic evaluation of technologies for energy production. Political and sociological effects of introducing regenerative energy sources in rural regions of developing countries.



Imparting of theoretical principals and methodological approaches in lectures. Practical exercises as designing installations. Presentation of selected technologies by demonstrations and excursions. Lecture manuscript, slides, and overhead transparencies.

	Literature
	Twidell, J.; Weir, T. (1986): Renewable Energy Resources. E. & F.N. Spon, London. 

Zweibel,K.(1990): Harnessing Solar Power: The Photovoltaics Challenge, Plenum Press, New York and London, ISBN 0-306-43564-0 

Kitani.O., Jungbluth, Th., Peart, R.P., Ramadani,A.(1999): Energy and Biomass Engineering; CIGR Handbook of Agricultural Engineering, ASAE.


[bookmark: _Toc59]Module: Spatial Data Analysis with GIS (3103-450)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Prerequisites for Attendance
	THIS MODULE IS ONLY OPEN TO STUDENTS ENROLLED IN PROGRAMMES IN WHICH IT IS MANDATORY .

REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

Basic knowledge of descriptive statistics will be helpful. Basic computer skills are required.
Students who want to prepare for the module may take the ESRI self-study course. Please contact Dr. Sebastian Gayler (sebastian.gayler@uni-hohenheim.de) for details and a password.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	compulsory

	Compulsory assignment
	Electronic exam as a GIS project work (30%). Taking the electronic exam is a precondition for sitting the written exam.

	Final examination
	Written exam (70%)

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students will be able to analyse, process and illustrate spatial data by means of the Geographical Information System ArcGIS and geostatistical computer programs.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Spatial Data Analysis with GIS  (3103-451)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	This class provides an overview of Geographical Information Systems (GIS) and explains types and sources of spatial data and how data are handled by GIS. Special subjects include map projection, remote sensing, digital terrain analysis, and landcover mapping. Further, we present statistical and geostatistical methods to analyze spatial data (histograms, probability plots, variograms) and to produce maps (inverse distance methods, kriging, cokriging).

	Literature
	Burrough, P.A. McDonnell, R.A. (1998). Principles of Geographical Information Systems. Oxford University Press, Oxford, UK.

Lillesand, T.M., Kiefer, R.W., Chipman, J.W. (2004). Remote sensing and image interpretation. Wiley, NY, USA.

Chang, K.-T. (2008). Introduction to geographic information systems. McGraw-Hill, Boston, MA, USA.

ESRI. 1997. Understanding GIS. Wiley. N.Y., USA.

Isaaks, H.I., Srivastava, R.M. (1989). Applied geostatistics. Oxford University Press, NY, USA.

	Working with Spatial Data Using Geographical Information Systems (3103-452)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	3

	Contents
	The computer exercises introduce participants to the Geographical Information System ArcGIS. The course covers fundamental GIS concepts as well as how to create, edit, and work with georeferenced spatial data. It will be demostrated how to manipulate tabular data, query a GIS database, and present data clearly and efficiently using maps. Moreover, students will be exposed to a variety of techniques for interpolating surfaces from point data such as inverse distance method and kriging.



Teaching: Dr. Ralph Gäbler, phone 22323; Dr. Marc Lamers phone 22466.



Computer exercises. Basic computer skills are required.

	Literature
	ESRI. 1999. Understanding GIS. Wiley, N.Y., USA.


[bookmark: _Toc60]Module: Waste Management and Waste Techniques (4406-410)
	Module Supervisor
	Prof. Dr.-Ing. Martin Kranert

	Relation to other Modules
	This module is a good basis for the environmental part of the M.Sc. programs EnviroFood, AgriTropics and Agricultural Engineering.

	Prerequisites for Attendance
	Basic knowledge in natural sciences is helpful to understand the lectures.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students can illustrate the topic "waste" in the municipal, commercial and industrial sectors. They can derive the actual situation of waste management in Germany and abroad from the historical development of industry and society, and illustrate the evolution of waste techniques by the legal framework with a main focus on techniques for waste treatment and their environmental impacts. Students can show opportunities and limitations of waste prevention and waste utilisation by examples. 



The lecture is illustrated by field trips to e.g. waste treatment plants with composting, sorting, incineration, waste water treatment processes.

	Key competences
	The students will aquire skills like critical and analytical thinking.

	Waste Management and Waste Techniques (4406-411)

	Course Supervisor
	Dipl.-Geologe Detlef Clauß, Dipl.-Ing. Matthias Rapf

	Type of Course
	lecture

	In-Class Hours Per Week
	4

	Contents
	Characterisation of hazarduous compounds in wastes. The problematic of contaminated sites as a key to understand the goals of modern waste management. The legislative power as initiator for progessive waste management and waste technologies. Techniques to collect and transport wastes. Waste techniques: on ground and underground landfills, waste incineration, pyrolysis, gasification, composting, anaerobic treatment, treatment of municipal and industrial slurries, special treatment processes, waste reduction and waste prevention, opportunities and limitations with examples. Waste utilisation, opportunities and limitations, waste sampling and analytics.



Lectures with discussions, use of powerpoint-presentation, overheads, slides and script.


[bookmark: _Toc61]Specialisation: Soil Resources and Land Use
[bookmark: _Toc62]Module: Field course soils and vegetation (3101-570)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	Pre-requisite is the successful participation in module 3201-620 Vegetation and soils of central Europe

	Prerequisites for Attendance
	The number of participants is limited to 16. First choice are master students of soil science and landscape ecology.

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	semi-elective

	Final examination
	schriftliche Ausarbeitung in Form eines Kartierberichts (50%) und schriftliche Ausarbeitung in Form eines Exkursionsprotokolls (50%)

	Workload
	128 hrs field work + 32 hrs report and protocol writing = 160 hrs workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students can explain and perform methods of soil and vegetation mapping. They can identify and specify basic soil and vegetation types. Students can evaluate image- and GIS-based mapping results. They can link biophysical properties and characteristic land use to typical central European sites. Finally, they are able to plan and evaluate field mappings aiming at site conditions.

	Key competences
	While preparing and following up on lectures, students learn and practice critical, analytical thinking and working independently. While compiling reports and protocols, students learn information research, structuring knowledge and information and written articulateness. Students learn self-motivation, self-organization and interdisciplinary thinking through the independent elaboration of a topic. During the group work, students enhance their team work, commmunication and organizational skills. With the presentation, students improve their oral articulateness, they are trained in knowledge transfern and visualizing results.

	Comments
	The language of instruction depends on the students. If at least one student does not speak German, the module is held entirely in English.
Pre-requisite for this module is physical fitness. Suitable equipment (solid shoes, rain gear) as well as the willingness to contribute own financial resources (ca. 150€) to the field course are pre-requisite to participation.
The module is restricted to 16 participants. First choice are students for whom the module is semi-elective: First priority Soil Science and Landscape Ecology; second choice EnvEuro. Further available places will be distributed to students that have heard module 3201-620 "Vegetation and Soils of Central Europe" during the same semester.

	Field Course in Soil and Vegetation Mapping (3101-571)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	field course

	In-Class Hours Per Week
	2

	Contents
	This course teaches basic knowledge about soil and vegetation mapping from the field mapping to evaluation.

It takes place at yearly changing sites in Baden-Württemberg and is usually connected to running research projects.

	Literature
	FAO 2006: Guidelines for soil description. FAO.

Ellenberg 2009: Vegetation ecology of central Europe. Cambridge University Press.

	Comments
	Pre-requisite for this field course is basic physical fitness to deal with steep or muddy terrain and for soil mapping with Pürckhauer augers. Own adapted field equipment (solid shoes, rain gear) is mandatory. Injuries and infections as usual for field work might happen. An own financial contribution to accomodation and catering (ca. 100€) is expected. 

	GIS Application in Vegetation and Soil Science (3101-572)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	This course evaluates the field data collected during 3101-571 ("field mapping"). During the course remote sensing data, image processing as well as geographic information systems (GIS) are applied.

	Literature
	Lillesand et al. 2000: Remote sensing and image interpretation. Wiley.

	Comments
	The basics for this technical evaluation course are taught in module 3201-620. The exercise is mandatory for reporting related to 3101-571.

	Field course "Interaction of Soils and Vegetation in Landscapes of Central Europe" (3101-573)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	This field course introduces to eight representative landscapes of central Europe, including the alpine mountain range in Austria. Soils, vegetation and their interaction as well as the risks of their potential uses are elaborated.

	Literature
	Ellenberg 2009: Vegetation ecology of central Europe. Cambridge University Press.

	Comments
	This course exclusively takes place in the field. Therefore physical fitness is mandatory especially for the visit to the alpine mountains. Own field equipment (solid shoes, rain gear, rucksack) are mandatory. An own financial contribution to accommodation and catering (ca. 200€) is expected.


[bookmark: _Toc63]Module: Project in Soil Sciences (3102-420)
	Module Supervisor
	Prof. Dr. Ellen Kandeler

	Relation to other Modules
	This module helps to deepen your interest in soil science and will help to focus your interest on a topic you want to choose for your master thesis and/or PhD.

	Prerequisites for Attendance
	Basic and advanced knowledge in soil science is necessary!

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every semester

	Recommended Semester
	2. Semester, 3. Semester

	Length of the Module
	by arrangement

	Bindingness
	semi-elective

	Final examination
	written paper in the form of a laboratory report (75%) with presentation and discussion (25%)

	Length of the examination
	30 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students have an insight into selected topics of modern soil science. They can analyse soils and present the results orally.

	Key competences
	While preparing and following up on lectures and during preparation for the exam, students learn and practice critical, analytical thinking and working independently.

	Comments
	Students are free to decide whether to prepare the laborarory report and presentation in English or German.

	Project in Soil Sciences (3102-421)

	Course Supervisor
	Prof. Dr. Thilo Streck, Prof. Dr. Ellen Kandeler, Prof. Dr. Thilo Rennert

	Type of Course
	seminar

	In-Class Hours Per Week
	4

	Contents
	Depending on your interest, you are wellcome to select a topic either in

biogeophysics (Prof. Streck)

soil chemistry (Prof. Rennert) or

soil biology (Prof. Kandeler)

This module should give you the oppertunity to get in close contact to the frontier of reseach in soil science. Depending on your selection of a topic you will work together with a PhD student or a post Doc and you will contribute to a project. After statistical analysis of your results you will give an oral presentation.

For more information on the contents of this module please contact Prof. Kandeler: Tel. 0711/4592-4220.





	Literature
	Original papers provided by the supervisor of the project

	Comments
	Seminar with exercises!

You can start your project after receiving your topic at any time!

Duration: 2 -3 weeks by appointment at the Institute of Soil Sciences


[bookmark: _Toc64]Module: Climate Change Impacts, Adaptation and Mitigation (3005-420)
	Module Supervisor
	Prof. Dr. Andreas Fangmeier, Prof. Dr. Claudia Bieling

	Prerequisites for Attendance
	Restrictions:	90 students.
The tuition fee is 12.750 DKK for EU citizens (corresponds to approximately 1.700 euros) and 26.850 DKK for non-EU citizens (corresponds to approximately 3.600 euros). Only EnvEuro students are exempted from this fee.

	Sprache
	English

	ECTS
	15

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Final examination
	continuous assessment and electronic exam (weight: 50% exercises 50% written exam)

	Workload
	412 hours

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module, students have a solid understanding of climate change impacts and the students have the knowledge and tools to devise effective and cost-effective strategies for climate change adaptation and mitigation on a global, sectoral and local scale. After completing the course the student should be able to:



Knowledge: 

- Identify the natural and anthropogenic drivers of climate change

- Summarise the direct observations of climate change

- Describe the impacts of climate change for agriculture, forestry, ecosystems, water resources, society and human health

- Refer to common climate change models and scenarios



Skills:

- Assess the cross-sectoral impacts of climate change in designated areas

- Select and apply relevant managerial and economic tools to analyse the options, constraints, costs and benefits for climate change adaptation

- Compare the effectiveness and cost-effectiveness of different climate change mitigation strategies and policy instruments

	Key competences
	Students practice time management and self-reliance while learning for the exam and preparing and following up on lectures. 
- Discuss the ecological, social and economic aspects of climate change impacts, adaptation and mitigation on a global, sectoral and local scale
- Cooperate and work independently to devise effective and cost-effective strategies for climate change adaptation and mitigation on a global, sectoral and local scale
- Evaluate the regulatory instruments and reflect on the need for social change
- Communicate knowledge to stakeholders and decision makers

	Comments
	Internet based E-learning module with weekly deadlines. The course can be followed from anywhere in the world (internet access is required).
For more detailed information about the course see: www.climate-change.dk

	Climate Change Impacts, Adaptation and Mitigation (3005-421)

	Course Supervisor
	 Christian Bugge Henriksen

	Type of Course
	e-learning

	In-Class Hours Per Week
	10

	Contents
	Climate Change Impacts, Adaptation and Mitigation is an interdisciplinary E-learning course offered by the University of Copenhagen in close cooperation with the Danish Meteorological Institute, UC Berkeley and Australian National University.



Through distance learning it is available everywhere, and it is open for MSc students and continuing education students with a relevant BSc background in natural science, social science and economics.



The focus of the course is climate change impacts and the human response to climate change, including efforts to adapt to climate change, as well as efforts to avoid or reduce the negative impacts of climate change. Using the IPCC Fourth Assessment Report as the main reference together with recent complementary and contrasting findings, the relevant managerial and economic tools are applied to analyse and discuss the different aspects of climate change.



The course is divided in four main parts. In the first part of the course the E-learning platform is introduced and a basic understanding of the physical science of climate change is given, together with a brief introduction to the ongoing climate change debate. Natural and anthropogenic drivers, and direct observations of recent climate change are presented. Different climate change models and scenarios are presented and discussed in relation to future climate change projections.



In the second part of the course the impacts of climate change and potential adaptation strategies in different sectors are presented. After a short introduction to adaptive managemen and adaptive capacity, the climate change impacts and adaptation practices for ecosystems, land use, water resources, society and human health are presented and discussed in relation to both options, constraints, costs and benefits.



The third part of the course deals with different climate change mitigation strategies. First, a number of strategies are presented, including carbon sequestration, transition to carbon neutral energy sources, geo-engineering as well as measures to increase energy efficiency. Afterwards, it is analyzed and discussed which of the strategies for climate change mitigation are the most effective and cost-effective, both on a global scale and in various regions of the world.



In the fourth and final part of the course the focus is climate change policy and social change. First, the current status of international climate change negotiations is discussed. Afterwards, the regulatory instruments that may be applied to achieve climate change policy goals are presented. Finally, the course ends with a discussion of the need for voluntary agreements and social change in order to reduce the negative impacts of climate change.

	Literature
	Course material consists of selected texts as well as audio and video files, which will be made available on the course pages at absalon.ku.dk.

	Comments
	For more detailed information about the course see: www.climate-change.dk 


[bookmark: _Toc65]Module: Crop Production Affecting the Hydrological Cycle (4907-430)
	Module Supervisor
	Prof. Dr. Folkard Asch

	Prerequisites for Attendance
	.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 3)

	Bindingness
	elective

	Compulsory assignment
	Written paper in the form of an exercise (20%)

	Final examination
	Oral exam (80%)

	Workload
	80 h presence + 140 h preparation at home + exam = 220 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing the course, students can explain the different aspects of plant water use and its importance in the global water cycle. They can illustrate that the cycle of water is globally closed and how plants and plant production influence the global distribution of water and contribute to the water cycle.

Students are able to apply modelling of systems for cropping, watersheds, land use change effects and regional water balances.

	Key competences
	During preparation for exams, while preparing and following up on lectures and during the exercises, students learn and practice critical and analytical reading of original scientific literature. Through the exercises and during the extended oral exam (explained below), students practice and improve their capability of exploring a scientific issue and of presenting a scientific subject. Students learn how to moderate scientific discussions, while moderating and presenting enhances their communication skills.

	Comments
	Maximum number of participants = 16

The extended oral exam (80%) refers to a week of different discussion sessions which together yield the final mark in the following way: suitability of papers selected (15%), application of knowledge acquired in the Module (20%), active participation in the discussions also through questions and clarifications (20%), consistency of quality interventions (20%), handout and intro to the discussion (10%), discussion moderation (15%).

	Crop Production Affecting the Hydrological Cycle (4907-431)

	Course Supervisor
	Prof. Dr. Folkard Asch

	Course Instructor
	Dr. Marcus Giese, Dr. Sabine Stürz

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	5

	Contents
	The module comprises of three parts after a general introduction to the topics and structure of the module 

(1) knowledge acquisition through lectures (6 afternoons)

(2) practical exercises on plant parameters related to the hydrological cycle (5 afternoons)

(3) Seminar discussions (5 afternoons)



(1) the lectures will cover in-depth in an interactive, seminar-like structure all aspects of the hydrological cycle related to crops and crop management. The Penman-Montheith formula will be investigated and applied in a high resolution. An introduction to modeling may be included.



(2) In greenhouse exercises all plant parameters related to the hydrological cycle will be studied. Experiments will cover water acquisition by the plant, water transport and transpiration from leaves and canopies and bare soil evaporation. Data collected from the exercises will be used for exemplary data analyses.



(3) Students will prepare discussion topics within predefined overarching subject areas. They will identify a clearly defined topic, find 2-3 journal papers dealing with that topic from different angles, share these papers with their fellow students, prepare an impulse talk to set the scene for discussion and lead/moderate the discussion. The entire group will have prepared the papers to fully participate in the discussion



The grade will be composed of quality and content of the impulse talk, relevance of the handout for the discussion, relevance of the journal papers to the topic, performance during the moderation, application of acquired knowledge, and participation in the discussion.



	Literature
	FAO Irrigation and Drainage paper 56

Crop Evapotranspiration

	Comments
	last update 05/2015


[bookmark: _Toc66]Module: Environmental Microbiology (3102-410)
	Module Supervisor
	Prof. Dr. Ellen Kandeler

	Relation to other Modules
	This module gives a basis for advanced studies in environmental microbiology and soil sciences (e.g. modul 3102-420 Project in Soil Science, Molecular Soil Ecology 3102-450)

	Prerequisites for Attendance
	Basics in microbiology, chemistry and biochemistry

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	Presentation with discussion (40 %) and extended abstract (10 %)

	Final examination
	Written exam (50 %)

	Length of the examination
	90 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students generally have a better understanding for ecological systems and understand the role and function of microorganisms in different habitats in particular. Students can specify interactions of microorganisms and soils, plants as well as animals. In addition, they are familiar with different aspects of biotechnology and ecotoxicology of microorganisms and can outline the rapid development of new methods in environmental microbiology (e.g. metagenomics and proteomics).

	Key competences
	While preparing and following up on lectures and while working on their seminar presentation including a written paper in the form of a review of a paper (extended abstract), students practice time management and enhance their self-reliance, organizational, cooperation and communication skills. They learn and practice both critical and analytical thinking and reading of scientific literature in the lecture and when preparing the seminar, while generally improving their ability of exploring a scientific subject. During preparation of the seminar, students improve their scientific articulateness, i.e. oral expression skills and presentation techniques. Students are prepared for compiling their own scientific work and for contributing to international conferences.

	Comments
	The lecture starts at the 20th of October 2016 (8.30 a.m.)

	Environmental Microbiology (3102-411)

	Course Supervisor
	Prof. Dr. Ellen Kandeler, apl ProfDr Günter Neumann, Prof. Dr. Julia Fritz-Steuber, Prof. Dr. Jana Seifert

	Course Instructor
	Dr. Eva Weiß

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Environmental microbiology of terrestrial ecosystems: Microbial degradation of organic pollutants in soils, soil microorganisms and heavy metals, overview of bacteria and fungi, regulation of metabolism, ecological functions of rhizodeposition, rumen microbiota, intestinal microbiota of pigs, microbial interactions in the gastrointestinal tract of animals and humans (metagenomics and metaproteomics)

	Literature
	Paul E.A. et al. (2007) Soil Microbiology, Ecology, and Biochemistry. Third Edition. Elsevier, Oxford

Hobson P. N., Stewart C. S. (1997) The rumen microbial ecosystem. Second edition, Chapman & Hall, London



	Seminar on Environmental Microbiology (3102-412)

	Course Supervisor
	Prof. Dr. Ellen Kandeler, apl ProfDr Günter Neumann, Prof. Dr. Jana Seifert

	Course Instructor
	Dr. Eva Weiß

	Type of Course
	seminar

	In-Class Hours Per Week
	2

	Contents
	Students select topics for seminars based on recommendations of the lecturers. They can choose topics of microbiota living in different environenment (e.g. soil, rhizosphere, rumen microbiota). One to two original papers give the basis for literature reserach of students. Students give presentations of 20 minutes followec by discussion (10 min). In addition, students prepare a extended abstract of four pages summing up the most important findings of the selected topic.

	Literature
	The professor uploads one to two original papers for each topic that should be used as starting point for own literature research.


[bookmark: _Toc67]Module: Environmental Modeling (3103-510)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Relation to other Modules
	Participation is useful for students who want to gain some insight in computer-based analysis of environmental systems. Possible follow-up module: 3103-450 Spatial data analysis with GIS.

	Prerequisites for Attendance
	REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students learn to analyse and model environmental systems. Emphasis is put on matter cycles and the fate of environmental chemicals in agro-ecosystems. Students are able to set up simple system analytical models for environmental problems. They can run simulations and can interpret thei results. They are able to become acquainted with more complex state-of-the-art-models.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Environmental Modeling (lecture) (3103-511)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.



	Environmental Modeling (computer exercises) (3103-512)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



ILIAS registration at

https://ilias.uni-hohenheim.de/goto.php?target=cat_40573&client_id=UHOH

	Literature
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.




[bookmark: _Toc68]Module: Environmental Pollution and Soil Organisms (3102-440)
	Module Supervisor
	Prof. Dr. Ellen Kandeler

	Relation to other Modules
	Students interested in environmental science, soil science and microbial ecology can take this module to deepen their knowledge.

	Prerequisites for Attendance
	Basic knowledge in soil biology, microbiology and ecology are necessary. You can achieve this knowlegde from module 3102-210 (Bodenbiologie, Kandeler)

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 2)

	Bindingness
	semi-elective

	Module examination
	oral (70%), in-course assessment (30%, report / presentation)

	Length of the examination
	30 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completion of the module students are able to understand and analyse interactions between soil pollutants and soil organisms. They can apply several methods in soil biology that are important bioindicators for soil pollution. Students can assess soil contaminations on the basis of soil biological properties.

	Key competences
	key competencies: working independently, scientific presentation (oral and written), sucessful contributions to scientific discussions, development of own projects

	Comments
	Because of limited lab space the number of participants for the lab course "Methods in Soil Biology" 3102-442 is restricted to 24 students. Allocation of places is done per ILIAS start of registration is in the beginning of April and ends at the end of April. Link to ILIAS:
https://ilias.uni-hohenheim.de/goto.php?target=crs_253621&client_id=UHOH. Enroled participants, who are absent without valid excuse on the first day of lectures (email in advance to responsible course leader), lose their eligibility.

	Environmental Geomicrobiology (3102-441)

	Course Supervisor
	Prof. Dr. Ellen Kandeler

	Course Instructor
	 Marie Uksa

	Type of Course
	lecture with excursion

	In-Class Hours Per Week
	1

	Contents
	Principles in environmental microbiology, carbon cycling and climate change, decay of organic pollutants, bioremediation of contaminated soils, composting and organic waste management, heavy metals and microbial mediated transformation of heavy metals.



Oral presentation and discussion with students; excursion to a field experiment.

	Literature
	Paul E.A. et al. (2014) Soil Microbiology, Ecology, and Biochemistry. Elsevier, London

Maier R.M., Pepper I.L., Gerba C.P. (2000) Environmental Microbiology. Academic Press, San Diego.



	Methods in Soil Biology (3102-442)

	Course Supervisor
	Prof. Dr. Ellen Kandeler

	Course Instructor
	 Marie Uksa

	Type of Course
	lecture

	In-Class Hours Per Week
	1

	Contents
	Design of the experiment (field and laboratory experiments), soil sampling, description of methods in soil microbiology and soil zoology, critizism and limitations of methods, selection of methods in soil biology for different aims (soil management, soil pollution, soil reclamation), statistical analyses and classification of the pollution level on the basis of soil biological properties





Lecture and discussion with students, reading of papers by students

	Literature
	Schinner F, Öhlinger R, Kandeler E, Margesin R (1996) Methods in Soil Biology. Springer, Berlin.

Maier RM, Pepper IL, Gerba CP (2000) Environmental Microbiology. Academic Press.

	Comments
	Attendance in the course units is compulsory.

	Course on Methods in Soil Biology (3102-443)

	Course Supervisor
	Prof. Dr. Ellen Kandeler

	Course Instructor
	 Marie Uksa

	Type of Course
	exercise

	In-Class Hours Per Week
	3

	Contents
	Soil sampling of polluted and unpolluted soils (e.g. samples of a field trial including different amounts of polluted sludges), soil biological analyses, discussion and classification of the results, presentation of the results (oral presentation, poster or report).



soil sampling, soil analyses in the lab, calculation and interpretation of the results

 



	Literature
	Schinner, F.; Öhlinger, R.; Kandeler, E.; Margesin, R. (1996) Methods in Soil Biology. Springer, Berlin.


[bookmark: _Toc69]Module: Fertilisation and Soil Fertility Management in the Tropics and Subtropics (e-learning module) (3301-480)
	Module Supervisor
	Prof. Dr. Torsten Müller

	Prerequisites for Attendance
	Basic knowledge in agriculture under tropical/subtropical conditions. Good knowledge in biology and chemistry. Access to the Internet and to the e-learning platform ILIAS at the University of Hohenheim. Max. two days of physical presence at the Universty of Hohenheim are required (one day for the seminar and one day for the examination. Dates by arrangement).

	Sprache
	English

	ECTS
	7,5

	Frequency
	every semester

	Recommended Semester
	2. Semester, 3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	(1) Writing of five essays or participation in five meetings of the scientific reading courses (pass/fail). (2) Presentation with handout (25%). The successful completion of the "Compulsory assignment" (passing grade) is a prerequisite for participating in the final examination.

	Final examination
	Oral exam (75 %). A failing grade in the final examination results in failing the module.

	Length of the examination
	30 minutes

	Workload
	200 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students are proficient in developing sustainable fertilisation systems under tropical and subtropical conditions in both low and high input systems. With respect to tropical and subtropical conditions, they will be able to apply profound knowledge in soil chemical processes and natural soil fertility, nutrient availability, nutrients in plants and adaptation of plants to various adverse soil conditions, organic and mineral fertilisation for sustainable land use.

	Key competences
	During preparation for exams and while preparing and following up on lectures, students learn to cooperate and work independently. They learn and practice both critical and analytical thinking and reading of scientific literature, while writing essays or participation in scientific reading courses enhances their scientific articulateness. Through the seminar presentation, students practice and improve their capability of exploring a scientific issue and of presenting a limited scientific subject.

	Comments
	E-learning will be mainly performed using the platform ILIAS. Registration via ILIAS is required. Students may enter the course at the beginning of the summer or winter term. Registration details will
be announced in the course catalogue before the beginning of the semester. Do not forget to also register at the examination office of the University of Hohenheim.

	Fertilisation and Soil Fertility Management in the Tropics and Subtropics (ILIAS online module) (3301-481)

	Course Supervisor
	Prof. Dr. Torsten Müller

	Type of Course
	e-learning

	In-Class Hours Per Week
	5

	Contents
	General aspects of soil chemistry under tropical and subtropical conditions. Specific soil chemical aspects in highly weathered soils under tropical humid conditions, saline and sodic soils under semi-arid conditions including remediation, submerged paddy rice soil. Turnover of nutrients and importance of organic matter in soils under tropical and subtropical conditions.



Nutritional constraints to crop growth and adaptation of plants to adverse soil conditions. Organic and mineral fertilisation including functions, acquisition, uptake and fertilization of the various plant nutrients. Site specific consideration such as various case studies for acid, drought, saline, calcareous and waterlogged sites.



E-learning with ILIAS, essay writing, seminar presentations, supervised reading of scientific literature, presentation by the students. 





	Literature
	Literature will be announced in ILIAS.


[bookmark: _Toc70]Module: Irrigation and Drainage Technology (4403-410)
	Module Supervisor
	Prof. Dr. Joachim Müller

	Prerequisites for Attendance
	Basic knowledge in soil science, soil tillage and irrigation.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 4)

	Bindingness
	semi-elective

	Module examination
	written

	Length of the examination
	120 minutes

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module students know what the limitations and sensitivities of water and soil resources are. They are acquainted with methods for protecting these resources in agriculture. Apart from fundamental knowledge about water and soil, the diverse interactions in the soil-water-plant system are imparted and the economical and ecological aspects discussed. The students learn various methods of soil and water conservation. They are able to choose the most appropriate method among different solutions and to employ it efficiently, taking the social context into account.

	Key competences
	critical and analytical way of thinking, self-dependend working style, written and verbal skills, communication and cooperation capabilities

	Comments
	(formerly: Water and Soil Management in Agricultural Production)

	Irrigation and Drainage Technology  (4403-411)

	Course Supervisor
	Prof. Dr. Joachim Müller

	Course Instructor
	Dr. Wolfram Spreer

	Type of Course
	lecture with practicals and excursion

	In-Class Hours Per Week
	5

	Contents
	Multilateral conflicts of water access; competition for water (agriculture, industry, municipal use); environmental, economic and social impacts. Soil functions and potentials, soil classification, soils of rain forest ecosystems, soil fertility constraints in rain forest soils, soils of the Savanna zone, problems of soil erosion, physical problems of Savanna soils. Soil conservation methods, conservation tillage systems, zero-tillage systems. Utilization problems in arid lands, dessertification, salinization. Pore system and water retention, water potential concept; the basics of a soil water model; the Darcy Law; solute and water transport in soils, basic principles of hydraulics, water lifting devices, water conveyance and measurement. Irrigation scheduling; design and operation of irrigation systems; design and maintenance of drainage systems; salinity control; field performance evaluation; sensor controlled irrigation; surface and subsurface micro irrigation; evaporation reducing technique. Water pricing, economy of water use, water rights and ownership, and water policy

	Comments
	After completing this module students know what the limitations and sensitivities of water and soil resources are. They are acquainted with methods for protecting these resources in agriculture. Apart from fundamental knowledge about water and soil, the diverse interactions in the soil-water-plant system are imparted and the economical and ecological aspects discussed. The students learn various methods of soil and water conservation. They are able to choose the most appropriate method among different solutions and to employ it efficiently, taking the social context into account.


[bookmark: _Toc71]Module: Plant and Crop Modeling (3103-410)
	Module Supervisor
	Hon.-Prof. Eckart Priesack

	Prerequisites for Attendance
	Basic knowledge of mathematics will be helpful (esp. calculus; ordinary differential equations).

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Final examination
	Oral exam (100 %)

	Length of the examination
	30 minutes

	Workload
	56 h presence + 112 h preparation at home + exam = 168 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students understand the important role of models of plant and crop growth in many disciplines (e.g. agricultural sciences, agricultural economics, bioeconomics, hydrology, earth system science, environmental physics and meteorology). They can specify the general concepts currently used in modelling the processes determining plant and crop growth. Students have a good understanding of the concepts and modelling approaches required for the development of crop growth models appropriate for various environmental situations from the local to the regional scale. They are finally able to work with and further develop basic plant growth models which integrate knowledge from different disciplines at the interface between biogeophysics, plant physiology and agricultural sciences, in particular models of phenological development, biological switches, light transmission in canopies, leaf gas exchange, photosynthesis, growth and respiration, transport processes and assimilate partitioning in plants and water and nutrient uptake by plants. Students are ultimately proficient in respective biochemical approaches and plant morphology.

	Key competences
	Students enhance their organizational skills, self-reliance, time management and team work abilities while preparing and following up on lectures and during the exercises and while preparing for the exam. They learn and practice critical and analytical thinking in the lectures and the exercises, improve their ability of integrating knowledge from different disciplines, and gain experience in approaching complex scientific subjects.

	Plant and Crop Modeling (3103-411)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Course Instructor
	Dr. Sebastian Gayler

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	.

	Computer Exercises in Plant and Crop Modeling (3103-412)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Course Instructor
	Dr. Sebastian Gayler

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	.


[bookmark: _Toc72]Module: Soil Fertility and Fertilisation in Organic Farming (3301-440)
	Module Supervisor
	Prof. Dr. Torsten Müller

	Relation to other Modules
	Work in research, public administration, extension services and NGOs.

	Prerequisites for Attendance
	Basic knowledge in organic or conventional farming. Good knowledge in biology and chemistry.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	Presentation with handout (25 %). The successful completion of the "Compulsory assignment" (passing grade) is a prerequisite for participating in the final examination.

	Final examination
	Oral exam (75 %). A failing grade in the final examination results in failing the module.

	Length of the examination
	30 minutes

	Workload
	56 h presence + 104 h preparation at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After completing this module, students are able to apply profound knowledge in all fields of soil fertility management and fertilisation in organic farming in different climatic areas, as well as in specific organic farming systems e.g. in bio-dynamic or organic biological farming. They are also proficient in dealing with relevant national and international regulations.

	Key competences
	During preparation for exams and while preparing and following up on lectures, students learn to cooperate and work independently. They learn and practice both critical and analytical thinking and reading of scientific literature. Through the seminar presentation, students
practice and improve their capability of exploring a scientific issue and of presenting a limited scientific subject.

	Soil Fertility and Fertilisation in Organic Farming (3301-441)

	Course Supervisor
	Prof. Dr. Torsten Müller

	Type of Course
	lecture with exercise and seminar

	In-Class Hours Per Week
	4

	Contents
	Class teaching, discussion, computer presentation.



Specific aspects of soil fertility and its maintenance under organic land cultivation.



Nutrient and humus management within organic crop rotations. Nutrient and humus balances on field and farm scale. Organic and mineral fertilisation of arable land and grassland, including bio-fertilisers, bio-effectors, green manure and post harvest plant residues. Atmospheric N2-fixation. Specific aspects of fertilisation in Bio-Dynamic and Organic-Biological Farming. 

Supervised reading of scientific literature.



Seminar:

Recent scientific issues on soil fertility and fertilisation in Organic Farming. Student's presentations. 



	Literature
	Literature will be announced during the lectures. Copies of presentations will be distributed during the lectures.

	Comments
	www.soilassociation.org


[bookmark: _Toc73]Module: Soils of the World: Formation, Classification, and Land Evaluation (3101-460)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	The module builds on either of the following modules:
3101-030 Grundlagen der Bodenwissenschaften 
3103-030 Böden als Pflanzenstandorte
3201-620 Vegetation and soils of central Europe
4907-410 Natural resource use and conservation

	Prerequisites for Attendance
	Vivid basics of soil science including soil genesis, soil chemistry and soil physics. Basic understanding of agricultural practices and ecology.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every 2 years

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	semi-elective

	Compulsory assignment
	term paper (10hrs workload), pre-requisite for exam

	Module examination
	75% written exam, 15% term paper land evaluation, 10% oral contribution seminar soil formation

	Length of the examination
	90 minutes

	Workload
	48 hrs lecture,  22 hrs field exercise, 10 hrs term paper, 74 hrs individual learning, 2hrs exam = 156 hrs workload

	Professional competences / Learning Objectives and Target Qualifications
	Students learn the basics of i. soil description in the field, ii. soil classification and its application including the soil genetical background, iii. worldwide distribution of soils, their properties, and potential uses, iv. basic theory of land evaluation and its model-based application.

	Key competences
	self-organisation, oral and written expression, language skills, analytical thinking, communication and co-operation skills

	Comments
	For the field activities a financial contribution is necessary, depending on the amount of QSM-funds available. 
This module is offered every two odd years. 
For 2019 costs per student are expected to be 50€.

	Soils of the World: Formation, Classification and Land Evaluation (3101-461)

	Course Supervisor
	apl ProfDr Ludger Herrmann

	Course Instructor
	Prof. Dr. Karl Stahr, Prof. Dr. Thilo Rennert

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	5

	Contents
	The module deals with soil formation in the non-temperate zones (tropical and cold climates), the resulting soil properties and management options. The World Reference Base for Soil Resources as worldwide applicable classification system is introduced and applied during excursions to sites that represent major Reference Soil Groups. Problems of soil formation theory is dealt with during a seminar. Basics of land evaluation are theoretically introduced via a lecture series and applied during an exercise.

	Literature
	FAO 2014: World reference base for soil resources 2014. World Soil Resources Reports 106. FAO. Rome.

FAO 1976: A framework for land evaluation. FAO Soils Bulletin 32. FAO. Rome

	Comments
	Basic knowledge of soil science is mandatory. This is taught in the following modules: German 3101-010 Grundlagen der Bodenwissenschaften or English 4907-410 Natural resource use and conservation.  Respective lecture books are: Herrmann 2018 Bodenkunde Xpress (Ulmer Verlag) or Blum et al. 2018 Essentials of Soil Science (Schweitzerbarth).


[bookmark: _Toc74]Module: Spatial Data Analysis with GIS (3103-450)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Prerequisites for Attendance
	THIS MODULE IS ONLY OPEN TO STUDENTS ENROLLED IN PROGRAMMES IN WHICH IT IS MANDATORY .

REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

Basic knowledge of descriptive statistics will be helpful. Basic computer skills are required.
Students who want to prepare for the module may take the ESRI self-study course. Please contact Dr. Sebastian Gayler (sebastian.gayler@uni-hohenheim.de) for details and a password.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	compulsory

	Compulsory assignment
	Electronic exam as a GIS project work (30%). Taking the electronic exam is a precondition for sitting the written exam.

	Final examination
	Written exam (70%)

	Workload
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	Students will be able to analyse, process and illustrate spatial data by means of the Geographical Information System ArcGIS and geostatistical computer programs.

	Comments
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Spatial Data Analysis with GIS  (3103-451)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	This class provides an overview of Geographical Information Systems (GIS) and explains types and sources of spatial data and how data are handled by GIS. Special subjects include map projection, remote sensing, digital terrain analysis, and landcover mapping. Further, we present statistical and geostatistical methods to analyze spatial data (histograms, probability plots, variograms) and to produce maps (inverse distance methods, kriging, cokriging).

	Literature
	Burrough, P.A. McDonnell, R.A. (1998). Principles of Geographical Information Systems. Oxford University Press, Oxford, UK.

Lillesand, T.M., Kiefer, R.W., Chipman, J.W. (2004). Remote sensing and image interpretation. Wiley, NY, USA.

Chang, K.-T. (2008). Introduction to geographic information systems. McGraw-Hill, Boston, MA, USA.

ESRI. 1997. Understanding GIS. Wiley. N.Y., USA.

Isaaks, H.I., Srivastava, R.M. (1989). Applied geostatistics. Oxford University Press, NY, USA.

	Working with Spatial Data Using Geographical Information Systems (3103-452)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	3

	Contents
	The computer exercises introduce participants to the Geographical Information System ArcGIS. The course covers fundamental GIS concepts as well as how to create, edit, and work with georeferenced spatial data. It will be demostrated how to manipulate tabular data, query a GIS database, and present data clearly and efficiently using maps. Moreover, students will be exposed to a variety of techniques for interpolating surfaces from point data such as inverse distance method and kriging.



Teaching: Dr. Ralph Gäbler, phone 22323; Dr. Marc Lamers phone 22466.



Computer exercises. Basic computer skills are required.

	Literature
	ESRI. 1999. Understanding GIS. Wiley, N.Y., USA.
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