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[bookmark: _Toc1]Module: Advanced Soil and Environmental Physics (3103-490)
	Module Supervisor
	Prof. Dr. Thilo Streck

	Relation to other Modules
	Das Modul ist ein Kernmodul der Master-Vertiefung "Bodenwissenschaften".

	Prerequisites for Attendance
	Die vorherige Teilnahme an 3103-210 wird ausdrücklich empfohlen.

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	Prüfungsgespräch

	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
	Die Studierenden können mit verschiedenen Computerprogrammen fortgeschrittene Methoden zur Modellierung des Wasser- und Stoffhaushaltes anwenden und damit Prozesse der Wasserbewegung und des Stofftransports im System Boden-Pflanze darstellen.

	Key competences
	Durch die Vorlesungsvor- und Nachbereitung sowie durch die Prüfungsvorbereitung erlernen und trainieren die Studierenden selbstständiges Arbeiten und kritisches, analytisches Denken.

	Comments
	Die Teilnahme an den Übungen (2 SWS) ist verpflichtend.

	Physikalische Prozesse (3103-491)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	In dieser Lehrveranstaltung werden insbesondere Prozesse der Wasserbewegung und des Stofftransports behandelt. Themen: mehrdimensionale Prozesse, hydraulische Funktionen, Wasserbewegung im System Boden-Pflanze, Verdunstung, präferentieller Transport, Sorption, kinetische Sorption, Abbau, Parameterabhängigkeiten, Pedotransferfunktionen, Heterogenität.

	Literature
	Hillel, D. Environmental soil physics. Academic Press, San Diego, CA, 1998.

Nobel, P.S., Physicochemical and environmental plant physiology. 2. ed. San Diego, CA, 1999.

Jury, W.A., Roth, K. Transfer functions and solute movement through soils. Birkhäuser, Basel, Switzerland, 1990.

	Modellierung und Simulation, Computerübungen (3103-492)

	Course Supervisor
	Prof. Dr. Thilo Streck

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	In der Computerübung werden die Kenntnisse aus der Vorlesung "Physikalische Prozesse" vertieft und erweitert. Eingesetzte Computerprogramme: Excel, Berkeley Madonna, Hydrus-2D.

Computerübung, Einzel- und Gruppenarbeit, Computer, Beamer.

	Literature
	Macey, R., G. Oster, and T. Zahnley. Berkeley Madonna User?s Guide, Version 8.0. University of California, Berkeley, CA, USA, 2000.

Simunek, J., Sejna, M., van Genuchten, M.Th. Hydrus-2D/Meshgen-2D, Simulating water flow and solute transport in two-dimensional variably saturated media. International Ground Water Modeling Center, Golden, CO, 1999.
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	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: _Toc3]Module: Advanced Soil Biology (3102-430)
	Module Supervisor
	Prof. Dr. Ellen Kandeler

	Relation to other Modules
	Nachfolgemodul von: 3102-410
Dieses Modul ist die ideale Voraussetzung für folgende Module:
3102-420 Project in Soil Science 
3102-440 Environmental Pollution and Soil Organisms

	Prerequisites for Attendance
	Die Lehrinhalte der Vorlesung "Boden als Lebensraum - Grundlagen der Bodenbiologie" (3101-020) werden vorausgesetzt.

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Compulsory assignment
	Seminar: Präsentation; Übungen: schriftliche Ausarbeitung in Form eines Projektberichts in Gruppen mit Präsentation (zusammen 50 %)

	Final examination
	Prüfungsgespräch (50 %)

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

	Professional competences / Learning Objectives and Target Qualifications
	Nach erfolgreichem Abschluss des Moduls können die Studierenden Bodenmikroorganismen identifizieren und ihrem Lebensraum zuordnen. Sie erkennen die zentrale Bedeutung von Bodenmikroorganismen für die Funktion von terrestrischen Ökosystemen und die Rolle des Bodens als biologischer Reaktor und Transformator. Sie können außerdem eine moderne Methode zur quantitativen Bestimmung der mikrobiellen Gemeinschaftsstruktur von Bodenmikroorganismen (Phospholipidfettsäuremuster) selbständig durchführen.

	Key competences
	Durch die Vorlesungsvor- und Nachbereitung sowie durch die Prüfungsvorbereitung erlernen und trainieren die Studierenden selbstständiges Arbeiten und kritisches, analytisches Denken. Wissenschaftliches Denken und Arbeiten und kritische Evaluierung von wissenschafticher Literatur werden durch die Ausarbeitung des Projektberichts erworben. Durch die Arbeit in Gruppen bauen die Studierenden Teamfähigkeit und Kommunikationsfähigkeiten aus. Durch die Präsentation der Ergebnisse üben die Studierenden die mündliche Ausdrucksfähigkeit.

	Comments
	mit Teilnahmebeschränkung

	Übungen zur Bodenbiologie für Fortgeschrittene (3102-431)

	Course Supervisor
	Prof. Dr. Ellen Kandeler, Dr. Sven Marhan

	Course Instructor
	 Runa Svenja Boeddinghaus

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	Die Analyse von Fettsäuremustern ist eine moderne biochemische Methode die zur Bioindikation in terrestrischen Ökosystemen eingesetzt wird. Phospholipidfettsäuren (PLFAs) sind wichtige Biomarker, die Aussagen zur strukturellen Zusammensetzung der mikrobiellen Lebensgemeinschaft von Böden ermöglichen. Im Rahmen der Übung werden Sie PLFAs von Böden extrahieren und gaschromatographisch bestimmen. 



Praktische Übung: chemische Extrationsmethoden, analytische Bearbeitung mittels Gaschromatograph (GC-FID).

Nach Auswertung der Ergebnisse werden Sie Ihre Ergebnisse in einer Präsentation vorstellen und einen Bericht verfassen.

	Literature
	Schinner F. et al. (1996) Methods in Soil Biology. Springer Verlag, Berlin

	Comments
	Die Veranstaltung findet im Labor des Instituts für Bodenkunde und Standortslehre statt. Die Terminabsprache erfolgt in der ersten Vorlesung des Semesters. Die Teilnahme an den Übungseinheiten ist verpflichtend.

	Bodenbiologie für Fortgeschrittene (3102-432)

	Course Supervisor
	Prof. Dr. Ellen Kandeler, Dr. Sven Marhan

	Course Instructor
	Dr. Christian Poll

	Type of Course
	lecture

	In-Class Hours Per Week
	1

	Contents
	- Molekulare und funktionelle Charakterisierung mikrobieller Lebensgemeinschaften 

- Transport von Bodenmikroorganismen in Böden

- Mikrobielle Besiedlung von Unterböden 

- Temperatursensitivität von mikrobiologischen Prozessen

- Reaktion von Bodenmikroorganismen auf den Klimawandel

- Neue Stoffwechselwege von Bodenmikroorganismen

- Diskussion aktueller Themen der Bodenbiologie 





	Literature
	Paul E.A. et al. (2014) Soil Microbiology, Ecology, and Biochemistry. Third Edition. Elsevier, Oxford

	Bodenökologisches Seminar (3102-433)

	Course Supervisor
	Dr. Christian Poll, Prof. Dr. Ellen Kandeler, Dr. Sven Marhan

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	Referate der Studierenden über aktuelle Themen der Bodenökologie mit anschließender Diskussion (z.B. neue Stoffwechselwege von Bodenmikroorganismen, Wechselwirkungen zwischen Bodenorganismen, Ökologie von Extremstandorten).

	Literature
	Spezifische Literatur zu Seminarthemen wird gestellt.

	Comments
	Die Seminarthemenvergabe erfolgt in der ersten Vorlesung des Semesters. Die Teilnahme an den Veranstaltungseinheiten ist verpflichtend.
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	Module Supervisor
	Prof. Dr. Thilo Rennert

	Prerequisites for Attendance
	Voraussetzung sind Kenntnisse der Entwicklung und Eigenschaften der Böden Mitteleuropas sowie grundlegender bodenchemischer Prinzipien, Prozesse und Eigenschaften, die z.B. in den Modulen Grundlagen der Bodenwissenschaften (3101-010), Böden als Pflanzenstandorte (3103-030), Boden- und Umweltchemie (3101-270) und Bodengenetik (3101-590) erworben werden können.

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Compulsory assignment
	Schriftliche Ausarbeitung in Form einer Seminararbeit (25%)

	Final examination
	Prüfungsgespräch (75%)

	Length of the examination
	30 minutes

	Workload
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Professional competences / Learning Objectives and Target Qualifications
	Im Modul lernen die Studierenden bodenchemische Methoden sowie notwendige statistische Methoden in Theorie kennen und können diese in die Praxis umsetzen. Sie wissen um ihre Möglichkeiten und Grenzen und können sie selbständig auf wissenschaftliche und praktische Fragestellungen anwenden.

	Key competences
	Durch die Vorlesungsvor- und Nachbereitung sowie durch die Prüfungsvorbereitung erlernen und trainieren die Studierenden selbstständiges Arbeiten und kritisches, analytisches Denken. Bei der Erstellung der Seminararbeit erlernen die Studierenden die Informationsbeschaffung, das Strukturieren von Wissen und Informationen und die schriftliche Ausdrucksfähigkeit. Durch das selbstständige Erarbeiten eines Themas erlernen die Studierenden Selbstmotivation, Organisationsfähigkeit und interdisziplinäres Denken.

	Comments
	Das Erbringen der Studienleistung ist die Voraussetzung für das erfolgreiche Absolvieren des Moduls. Die Anmeldung zum Modul erfolgt in ILIAS ab dem Beginn des Wintersemesters.

	Methoden der bodenchemischen Analytik  (3101-501)

	Course Supervisor
	Prof. Dr. Thilo Rennert

	Course Instructor
	apl ProfDr Ludger Herrmann

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	Es werden nasschemische, mikroskopische und spektroskopische Methoden der Bodenchemie vorgestellt und diskutiert. Weiterhin werden Beprobungsstrategien und die statistische Auswertung analytischer Daten thematisiert.

	Bodenchemische Laborübungen (3101-502)

	Course Supervisor
	Prof. Dr. Thilo Rennert

	Course Instructor
	apl ProfDr Ludger Herrmann

	Type of Course
	exercise with excursion

	In-Class Hours Per Week
	1

	Contents
	Eine jährliche wechselnde bodenchemische Fragestellung wird mit analytischen Methoden bearbeitet.

	Bodenchemisches Seminar (3101-503)

	Course Supervisor
	Prof. Dr. Thilo Rennert

	Course Instructor
	apl ProfDr Ludger Herrmann

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	Im Seminar werden aktuelle, von den Studierenden zu erarbeitende bodenchemische Fragestellungen behandelt.
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	Module Supervisor
	Prof. Dr. Thilo Rennert

	Prerequisites for Attendance
	Solide Kenntnisse in allen Teilbereichen der Bodenwissenschaften.

	Sprache
	German

	ECTS
	7,5

	Frequency
	every 2 years

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	semi-elective

	Compulsory assignment
	Vortrag (50%) mit Diskussion (15%)

	Final examination
	schriftliche Ausarbeitung (35%)

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

	Professional competences / Learning Objectives and Target Qualifications
	Im Modul lernen die Teilnehmerinnen und Teilnehmer Regelungen und Maßnahmen im vorsorgenden und nachsorgenden Bodenschutz, Methoden der Bodenbewertung sowie das Verhalten von Schadstoffen in Böden kennen. Dank diesem Wissen sind sie in der Lage, Böden zu bewerten und den Umgang mit ihnen zu beurteilen.

	Key competences
	Durch die Vorlesungsvor- und Nachbereitung sowie durch die Prüfungsvorbereitung erlernen und trainieren die Teilnehmerinnen und Teilnehmer selbstständiges Arbeiten und kritisches, analytisches Denken. Bei der Erstellung der Seminararbeit erlernen sie die Informationsbeschaffung, das Strukturieren von Wissen und Informationen und die schriftliche Ausdrucksfähigkeit. Durch das selbstständige Erarbeiten eines Themas erlernen sie Selbstmotivation, Organisationsfähigkeit und interdisziplinäres Denken. Durch den Vortrag bauen sie ihre mündliche Ausdrucksfähigkeit aus und erlernen den Wissenstransfer.

	Comments
	Das Erbringen der Studienleistung ist die Voraussetzung für das erfolgreiche Absolvieren des Moduls. 
Das Modul findet alle zwei Jahre in den geraden Jahren statt.
Eine verbindliche Anmeldung erfolgt über ILIAS.

	Bodenschutz, Bodenbewertung und  Bodensanierung (3101-581)

	Course Supervisor
	Prof. Dr. Thilo Rennert

	Course Instructor
	Prof. Dr. Günther Turian, Dr. Frank-Michael Lange

	Type of Course
	lecture

	In-Class Hours Per Week
	3

	Contents
	In der Lehrveranstaltung werden Aspekte des vorsorgenden und nachsorgenden Bodenschutzes einschließlich des Bodenschutzrechts, der Bodenbewertung und des Verhaltens von Schadstoffen in Böden behandelt.

	Seminar zum Bodenschutz (3101-582)

	Course Supervisor
	Prof. Dr. Thilo Rennert

	Course Instructor
	Prof. Dr. Günther Turian, Dr. Frank-Michael Lange

	Type of Course
	seminar

	In-Class Hours Per Week
	1

	Contents
	In dieser Lehrveranstaltung werden Fallbeispiele aus dem Kontext der Vorlesung -581 von den Studierenden eigenständig bearbeitet und präsentiert. 

	Comments
	Die erfolgreiche Teilnahme am Seminar (Studienleistung) ist die Voraussetzung für das erfolgreiche Absolvieren des Moduls.

	Übungen zum Bodenschutz (3101-583)

	Course Supervisor
	Prof. Dr. Thilo Rennert

	Course Instructor
	Dr. Frank-Michael Lange

	Type of Course
	exercise

	In-Class Hours Per Week
	1

	Contents
	In dieser Lehrveranstaltung werden praktische Fälle bodenschützerischer Aspekte behandelt.
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	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

	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
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	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
	1. 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: _Toc8]Module: Development in Rural Areas (4301-450)
	Module Supervisor
	Prof. Dr. Andrea Knierim

	Prerequisites for Attendance
	keine

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Final examination
	Teilleistung zur Prüfung ist eine eintägige Feldforschung, die als Exkursion in Baden-Württemberg durchgeführt wird, oder eine äquivalente Aktivität

	Module examination
	Hausarbeit

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

	Professional competences / Learning Objectives and Target Qualifications
	Die Studierenden kennen die Rolle und Funktionen der Landwirtschaft im Verhältnis zum ländlichen Raum, und haben diese an Beispielen aus Deutschland konkretisiert. Sie kennen unterschiedliche Funktionen ländlicher Räume und können diese anhand von quantitativen und qualitativen Kenngrößen (Indikatoren) vergleichend bewerten. Sie sind vertraut mit Schlüsselbegriffen, sie haben sich mit ausgewählten Konzepten und Theorien zur Entwicklung in ländlichen Räumen auseinandergesetzt und können diese an Beispielen anwenden. Sie sind vertraut mit meso-skaligen Planungs- und Analyseinstrumenten (z.B. partizipative Planung, Stakeholderanalyse) und haben sich mit der Gestaltung sozialer Veränderungsprozesse auf regionaler Ebene beschäftigt. Sie können eine ländliche Region anhand von ausgewählten Kennzahlen charakterisieren und in ihren Entwicklungspotenzialen bewerten.

	Key competences
	Anwendung von sozialwissenschaftlichen Konzepten auf komplexe gesellschaftliche Situationen; Analyse- und Bewertungsfähigkeiten für soziale und sozio-ökonomische Merkmale und Prozesse; Befähigung zur gezielten Recherche in unterschiedlichen Datenbanken und Quellen; sekundäre Datenanalyse; Befähigung zur Erstellung von deskriptiven wissenschaftlichen Texten; methodische Kompetenzen, eine empirische Feldforschung (Situationsanalyse) zu planen und durchzuführen; Visualisierungskompetenzen.

	Comments
	Bachelorstudierende sind auch willkommen!

	Entwicklung in ländlichen Räumen (4301-451)

	Course Supervisor
	Prof. Dr. Andrea Knierim

	Course Instructor
	 N.N.

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	• Charakteristika ländlicher Lebensverhältnisse und sozialer Strukturen in ländlichen Räumen in Deutschland, Berücksichtigung von Natur – Kulturverhältnissen, und Stadt-Land Wechselbeziehungen;

• Kulturelle, soziale und ökologische Leistungen der Landwirtschaft (Multifunktionalität), Bedeutung der Landwirtschaft vor dem Hintergrund von Modernisierungs- und Entwicklungstheorien sowie Ansätzen der Dorf- und Regionalentwicklung;

• Handlungstheorien und Akteursanalyse: Charakteristika und Agency von individuellen und korporativen Akteure in ländlichen Räumen; 

• Räumlich-funktionelle Synergien und Konflikte, insbesondere Landnutzungskonflikte und Ansätze zur konstruktiven Konfliktbearbeitung;

• Soziale Veränderungs- und Innovationsprozesse, Kommunikation und Interaktion in Gruppen und Netzwerken,

• Institutionelle Prozesse und Regelungsverfahren; Governance und Government als Zusammenspiel unterschiedlicher Institutionen und Organisationen in ländlichen Räumen

• Einblick in Methoden der empirischen Sozialforschung, Praxis der Feldforschung

	Recherche, Auswertung und Präsentation ausgewählter Daten (4301-452)

	Course Supervisor
	Prof. Dr. Andrea Knierim

	Course Instructor
	 N.N.

	Type of Course
	exercise with excursion

	In-Class Hours Per Week
	2

	Contents
	Die Studierenden recherchieren statistische Datensätze und Kennzahlen aus nationalen und in den Bundesländern verfügbaren Datenbanken sowie andere Quellen von Sekundärdaten, sie werten diese im Hinblick auf eine Region (= ländlichen Raum) gezielt aus und stellen Ergebnisse anschaulich dar. 

Sie beschäftigen sich mit unterschiedlichen Qualitäten von im Internet verfügbaren Informationen und bewerten diese auf eine ausgewählte Region bezogen. Sie erbringen eine für das Modul relevante Teilleistung in Form einer eintägigen Feldforschung (Exkursion) oder einem Äquivalent.




[bookmark: _Toc9]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: _Toc10]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
	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: _Toc11]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: _Toc12]Module: Ethical Reflection on Food and Agriculture (4302-420)
	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: _Toc13]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
	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: _Toc14]Module: Innovations in Agriculture (4903-450)
	Module Supervisor
	Prof. Dr. Regina Birner

	Relation to other Modules
	This module will enable the students to better understand innovation processes in agriculture. The module will cover innovations that are relevant in agricultural engineering as well as crop and livestock production.

	Prerequisites for Attendance
	B.Sc. in agricultural sciences or related fields, B.Sc. modules covering the basics of agricultural engineering;
English language skills

	Sprache
	English

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Compulsory assignment
	presentation

	Module examination
	oral exam (70%), presentation (30%)

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

	Professional competences / Learning Objectives and Target Qualifications
	The students gain a thorough understanding of the following topics:

•	Definitions, concepts, typologies and indicators of innovation; 

•	theories of innovation and innovation systems; 

•	driving forces and goals of innovation; specific features of innovations in agriculture; 

•	role of innovations in agricultural development; 

•	analysis of innovation processes using illustrative case studies from agriculture in industrialized and developing countries.

The students are familiar with important driving forces of innovation, such as demographic change, increasing demand for agricultural products and limited availability of natural resources. They are aware of the different types and specific features of innovations in agriculture and understand innovation processes, starting from the idea for an invention to its large-scale adoption in practice. The students are able to apply an innovation systems perspective, which underlines the role of the policy environment, the role of the private sector, and the role of social and cultural factors in enabling innovation in agriculture. By participating in excursions and by analyzing practical examples of innovations, such as precision farming, automation, biotechnology, and conservation agriculture, the students become aware of the economic, ecological, socio-cultural and political dimensions that shape the role of innovation in the quest for sustainable development.

	Key competences
	•	organizational skills 
•	self-reliance 
•	critical and analytical thinking 
•	foreign language skills 
•	written and oral expression 
•	communication and cooperation skills

	Innovations in Agriculture (4903-451)

	Course Supervisor
	Prof. Dr. Regina Birner, Prof. Dr. Karlheinz Köller

	Type of Course
	lecture with excursion

	In-Class Hours Per Week
	4

	Contents
	Definition von Innovation und Unterscheidung von Innovationstypen, Beweggründe und Ziele von Innovation, Besonderheiten von Innovationen in der Landwirtschaft, was treibt Innovationen an und wie werden sie umgesetzt, untermauert mit vielen anschaulichen Beispielen aus der Landwirtschaft.


[bookmark: _Toc15]Module: Interdisciplinary Advanced Soil Science Project (3101-430)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	5 Teilblöcke von ca. 3 Tagen, n.V.

	Prerequisites for Attendance
	Keine. Jeder Student, der das bodenkundliche Wissen der Vertiefung Bodenwissenschaften im Bachelorstudium absolviert hat, sollte in der Lage sein, das Modul zu absolvieren. Quereinsteigern wird empfohlen, die Module 3103-410 bis 3101-500 nach Möglichkeit zuvor zu absolvieren.

	Sprache
	German

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 4)

	Bindingness
	compulsory

	Final examination
	schriftliche Ausarbeitung in Gruppen in Form eines Projektberichts mit Präsentation

	Workload
	70 h Präsenz + 130 h Eigenanteil + Prüfung = 200 h Workload

	Professional competences / Learning Objectives and Target Qualifications
	Die Studierenden haben vertiefte praktische Kenntnisse in Analytik und Interpretation bodenkundlicher Fragestellungen und können selbstständig konkrete Fallstudien durchführen.

	Key competences
	Durch die Vorlesungsvor- und Nachbereitung sowie durch das selbstständige erarbeiten einer Problemstellung erlernen und trainieren die Studierenden selbstständiges Arbeiten und kritisches, analytisches, abstraktes sowie vernetztes Denken. Bei der Erstellung der Hausarbeit erlernen die Studierenden die Informationsbeschaffung, das Strukturieren von Wissen und Informationen und die schriftliche Ausdrucksfähigkeit. Organisationsfähigkeit inklusive Kommunikations- und Kooperationsfähigkeit sowie Selbst- und Fremdorganisation lernen die Studierenden durch problemorientiertes Lernen in Gruppen als auch durch die Projektarbeit und die gemeinsame Laborarbeit. Durch den Vortrag bauen die Studierenden ihre mündliche Ausdrucksfähigkeit aus und erlernen den Wissenstransfer.

	Comments
	Anmeldung erforderlich bis 15.5. (ILIAS)

	Interdisciplinary Advanced Soil Science Project (3101-431)

	Course Supervisor
	Prof. Dr. Torsten Müller, Prof. Dr. Ellen Kandeler, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Type of Course
	study project

	In-Class Hours Per Week
	5

	Contents
	The contents of this module change every year.


[bookmark: _Toc16]Module: International Field Course Site Evaluation (3101-420)
	Module Supervisor
	apl ProfDr Ludger Herrmann

	Relation to other Modules
	This module builds upon the knowledge gathered in
3101-560 Soils of the World
3101-570 Field course soils and vegetation

	Prerequisites for Attendance
	Sound knowledge in soil and vegetation science and their methods including mapping experience.

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every 2 years

	Recommended Semester
	2. Semester

	Length of the Module
	blocked (by arrangement)

	Bindingness
	elective

	Final examination
	50% seminar, 50% excursion protocol

	Length of the examination
	30 minutes

	Workload
	5 days field exercise, 20hrs seminar and 12hrs protocol.

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students are able to describe sites and their soils and vegetation in an unknown environment. They can specify and describe examples from mediterranean parts of Europe, steppe, the tropics or alpine environments. They are able to interpret pedological information of South and Eastern Europe and tropical/subtropical areas and evaluate relevant literature.

	Key competences
	Students learn and practice critical, analytical, abstract and interdisciplinary thinking and working independently while compiling their seminar work and the excursion report. They are thereby also trained in information research, structuring knowledge and information and in written articulateness. With the presentation, students enhance their oral articulateness, they learn knowledge transfer and practice their discourse capacities in the subsequent discussion. During the excursion in a usually mixed international group, students enhance their capacity for team work, cohesiveness, organizational skills, (foreign) language skills, as well as communcation and cooperation skills.

	Comments
	From summer term 2016 onwards, the module will be taught as a blocked module at least every second even year.
The language of instruction depends on the participants. If at least one participant does not speak German, the entire module is held in English.

	International Field Course Site Evaluation (3101-421)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Type of Course
	exercise with excursion

	In-Class Hours Per Week
	4

	Contents
	Introduction into landscapes and soils including the most important land use system in Southern and Eastern Europe as well as in the tropics. Excursion with dominant practical exercise. 



Individual analysis, demonstrations and discussions, field exercises, analytical and deducing.

	Literature
	Scheffer, F., Schachtschabel, P. (1998): Lehrbuch der Bodenkunde.14. Auflage, Enke, Stuttgart. verschiedene Exkursionsführer

Major Soils of the World and Lecture Notes, ISRIC CD-Rom Series Nr. 1 (www.isric.org)

	Comments
	This excursion is held as a blocked module at least every second even year in the time between the teaching periods (semester): March, July, and September. Early booking is necessary.


[bookmark: _Toc17]Module: Courses of the Virtual Academy of Sustainability (currently only accepted within the portfolio module) (4302-480)
	Module Supervisor
	Prof. Dr. Claudia Bieling

	Prerequisites for Attendance
	None

	Sprache
	German/English

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	2. Semester

	Length of the Module
	by arrangement

	Bindingness
	optional

	Compulsory assignment
	All course of the Virtual Academy of Sustainability (https://www.va-bne.de/index.php/en/veranstaltungen) can be chosen and included with max. 6 ECTS as portfolio module.

	Module examination
	Certificates of the Virtual Academy of Sustainability are accepted within the portfolio module (max. 6 ECTS). The certificates are acquired by an electronical exam at Hohenheim (next date: March 18, 2020) 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 the module supervisor.

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

	Professional competences / Learning Objectives and Target Qualifications
	The core of the Virtual Academy of Sustainability is to offer basics to "Sustainability" to students of all disciplines that they can acquire without prior knowledge. With distance-learning in form of learning videos the courses address the competences of knowledge and understanding. The learning objectives of the single episodes aim to enable students to designate, reproduce and present content as well as delineate, explain and differentiate. The suggestions for self-study also cover these competences. With the definition of the learning objectives at the beginning of each lecture seminar, the students are given a clear focus on their competency acquisition.

	Comments
	All Courses of the Academy: https://www.va-bne.de/index.php/en/
If you are interested in this module please get in touch with Prof. Bieling.


[bookmark: _Toc18]Module: Master’s Thesis Agricultural Sciences (3000-400)
	Prerequisites for Attendance
	-

	Sprache
	German/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 Agricultural Sciences (3000-401)

	Type of Course
	Abschlussarbeit

	Contents
	-

	Comments
	Die Präsentation dauert etwa 20 Minuten.


[bookmark: _Toc19]Module: Molecular Biology and Data Analysis in Microbiology (4613-410)
	Module Supervisor
	Dr. Amélia Camarinha da Silva

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Final examination
	Written exam (50%) + seminar presentation and extended abstract (50%)

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

	Professional competences / Learning Objectives and Target Qualifications
	a) Plan, execute and interpret experiments; 

b) Learn routine techniques in molecular biology (PCR, gel electrophoresis of agarose, sequencing) 

c) Familiarization with databases of genomic information and bioinformatics tools (Blast, RDP, Mothur, QIIME, etc.) to characterize microbial communities

d) Improve oral and written communication and 

e) Critical thinking.

At the end of the module the students will understand and explain the core concepts of molecular biology. They will learn about the most up to date genomic methods used in microbiome characterization and to apply bioinformatic programs to perform microbiome data analysis.

	Key competences
	Through the lectures and exam preparation the students learn how to acquire and structure knowledge and information and to have a critical and analytical thinking. During the practical course the students will have the opportunity to implement what they have learned in the lectures, strength their knowledge, to work independently in the laboratory and in the computer with specific software, to improve their skills in critical thinking and problem solving. The written skills will be trained in the extended abstract and their oral presentation skills in the oral presentation of a specific scientific publication.

	Comments
	Registration of the participation is required and has to be made at ILIAS. Participants have to choose one of the given topics for the seminar at the first lecture date. The list of topics will be posted at ILIAS before.

	Molecular Biology and Data Analysis in Microbiology (4613-411)

	Course Supervisor
	Dr. Amélia Camarinha da Silva

	Type of Course
	lecture with practicals

	In-Class Hours Per Week
	4

	Contents
	At the end of the module the students will understand and explain the core concepts of molecular biology. They will learn about the most up to date genomic methods used in microbiome characterization.

In the practical course students will learn molecular biology techniques (PCR, gel electrophoresis of agarose, sequencing) and work with bioinformatic programs (Blast, RDP, Primer3, Mothur, QIIME, etc.) to characterize microbial communities.

	Comments
	Registration of the participation is required and has to be made via ILIAS.


[bookmark: _Toc20]Module: Molecular Soil Ecology (3102-450)
	Module Supervisor
	Prof. Dr. Ellen Kandeler

	Prerequisites for Attendance
	Basic knowledge in soil biology, microbiology and ecology are neccessary. In addition, experiences in lab work are essential.

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	3,5 weeks (after block 4)

	Bindingness
	semi-elective

	Compulsory assignment
	Active participation (30%), presentation in groups (20%)

	Final examination
	Written report in groups (50%)

	Length of the examination
	45 minutes

	Workload
	70 h presence + 130 h preparation at home + presentation and writing of a report = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing this lab course, students have an overview of molecular methods used in soil ecology. Students can apply molecular techniques in soil science, microbial ecology and environmental science and perform soil DNA extractions, quantitative PCR analyses of functional genes and molecular finger printing techniques.

	Key competences
	Students enhance their organizational skills, self-reliance, time management and team work during the exercises and while preparing the presentation and written paper in groups (report). They are able to apply their theoretical knowledge in practical exercises. Students can critically judge their own results and critically and analytically read scientific literature, while generally improving their ability of exploring a scientific subject. While preparing the written paper and presentation, students improve their scientific articulateness, i.e. their written and oral expression/presentation skills.

	Comments
	The number of participants is restricted to 10. For registration, please become a member of the ILIAS group (https://ilias.uni-hohenheim.de/ilias.php?ref_id=397362&cmdClass=ilrepositorygui&cmdNode=iv&baseClass=ilrepositorygui) or contact Dr. Marhan (sven.marhan@uni-hohenheim.de).


[bookmark: _Toc21]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
	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: _Toc22]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
	3. 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: _Toc23]Module: Resource Management and Land Rehabilitation in the Trop. and Subtrop. (4905-440)
	Module Supervisor
	Prof. Dr. Georg Cadisch

	Relation to other Modules
	Grundlage für interdisziplinäre, auf Optimierung des Managements natürlicher Ressourcen ausgerichtete Forschungs- und Entwicklungsprojekte.

	Prerequisites for Attendance
	Grundkenntnisse in (sub)tropischer Pflanzen- und Tierproduktion sowie Bodenkunde.

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Compulsory assignment
	schriftliche Ausarbeitung in Form einer Projektskizze in Gruppen mit Präsentation, Handout und Diskussion (25%) (Voraussetzung für die Zulassung zur Prüfung)

	Final examination
	Prüfungsgespräch (85%)

Seminarbeitrag (15%)

	Length of the examination
	20 minutes

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

	Professional competences / Learning Objectives and Target Qualifications
	Nach erfolgreicher Teilnahme an diesem Modul können die Studierenden die Wechselwirkungen zwischen Einzelkomponenten in integrierten landwirtschaftlichen Produktionssystemen beschreiben und diese Einzelkomponenten mit einander verknüpfen sowie Strategien für nachhaltige Landnutzungsformen in den (Sub)Tropen entwickeln. Die Studierenden können insbesondere auch die Anwendung, Vor- und Nachteile von agroforstwirtschaftlichen Systemen mit Praktikern kompetent diskutieren. Sie haben auch die Fähigkeit problemorientierte Fragestellungen in experimentellen Systemdesign- und Analysen umzusetzen.

	Key competences
	Durch die Vorlesungsvor- und Nachbereitung, sowie durch die Prüfungsvorbereitung und die Vorbereitung der Seminararbeit erlernen und trainieren die Studierenden selbstständiges und problemorientiertes Arbeiten, Organisationsfähigkeit und analytisches Denken. Die Studierenden erwerben durch die Diskussion und Verteidigung ihres Vortrags die Fähigkeit kritische und fachlich fundierte Diskussionen zu führen und zugleich soziale Komponenten zu berücksichtigen. Sie haben im Weiteren verbesserte Kommunikations- und Teamskills aufgrund einer gemeinsamen Gruppenprojektarbeit und deren Präsentation. Mündliche und schriftliche Ausdrucksfähigkeit erwerben die Studierenden durch die Präsentation und das Erstellen eines Handouts.

	Comments
	Die Teilnehmer/innen erstellen im Rahmen dieser Lehrveranstaltung einen Seminarbeitrag zur Anwendung der gelehrten Prinzipien und zu den notwendigen experimentellen Designs. Der Beitrag wird bei der mündlichen Prüfung berücksichtigt.

Die Inhalte der einzelnen Vorlesungen werden im Ilias  unter dem Fachgebiet < Pflanzenbau in den Tropen und Subtropen (380a)>  und der Modulnummer zur Verfügung gestellt. Erteilung der Zugangsberechtigung erfolgt auf Anfrage.

	Integrierte Produktionsysteme und Landrehabilitation (4905-441)

	Course Supervisor
	Prof. Dr. Georg Cadisch

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	2

	Contents
	(1) Einführung und Überblick über Integrierte Landwirtschaftliche Produktionssysteme in den Tropen; (2) Agrosilvokulturale Systeme (= Agroforstwirtschaft i.e.S.); (3) Agropastorale Systeme (mit Fallstudie "ley-farming"); (4) Viehwirtschaft und Nährstoffkreisläufe; (5) Silvopastorale Systeme; (6) Wechselwirkungen Plantagenwirtschaft/Futterpflanzen bzw. Viehhaltung; (7) Weidewirtschaft in Baumpflanzungen (Fallstudien); (8) Bedeutung von Leguminosen für Ressourcenschutz und Landrehabilitation; (9) Grundzüge der Landrehabilitation; (10) Landrehabilitation: Fallbeispiel Phytoremediation 

	Literature
	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. (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.



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



Vorlesungsbegleitende Skripte sind im Internet verhanden (Passwort-geschützt)



	Comments
	Vorlesungsfolie sinf in Ilias verfügbar.

	Ressourcennutzung und Ressourcenschutz (4905-442)

	Course Supervisor
	Prof. Dr. Georg Cadisch

	Course Instructor
	Dr. Thomas Hilger, apl ProfDr Frank Rasche

	Type of Course
	lecture with seminar

	In-Class Hours Per Week
	2

	Contents
	Vorstellung und Charakterisierung der Rahmenbedingungen für die pflanzliche Produktion in verschiedenen Klimaten subtropischer und tropischer Standorte; 

Traditionelle (Subsistenz) und neuere kommerzielle pflanzenbauliche Anbausysteme in ariden, semi-ariden, subhumiden und humiden Gebieten der Tropen und Subtropen;

Erhaltung und Verbesserung der landwirtschaftlichen Produktivität an den verschiedenen Standorten



	Literature
	Webster, C.C. and P.N. Wilson (Eds.). 1998. Agriculture in the Tropics. Blackwell Science, Oxford; Huxley, P. 1999. Tropical Agroforestry. Blackwell Science, Oxford; Lal, R. (1990): Soil erosion in the tropics - principles and management. McGraw - Hill, New York; Lal, R. (1994): Soil Erosion Research Methods. Soil and Water Conservation Society, Ankeny; Balick, M.j. und Cox, P.A.. 1996. Drogen, Kräuter und Kulturen - Pflanzen und die Geschichte des Menschen. Spektrum Akad. Verl., Heidelberg; BMELF. 1999. Schutz und Bewirtschaftung der Tropenwälder. Tropenwaldvericht der Bundesregierung, 6. Bericht. BMELF, Ref. Öffentlichkeitsarbeit, Bonn; Franke, G. 1995. Nutzpflanzen der Tropen und Subtropen Bd. 1 - Allgemeiner Pflanzenbau. Ulmer, Stuttgart; Müller-Sämann, K.M. und Kotschi, J. 1994. Sustaining Growth - Soil fertility management in tropical smallholdings. Margraf Verl., Weikersheim; Newnan, A. 1990. Tropical Rainforest - A world survey of our most valuable and endangered habitat with a blueprint for its survival. Facts on File, Oxford; Sanchez, P. 1976. Properties and management of soils in the tropics. Wiley & Sons, New York; Terborgh, J. 1991. Lebensraum Regenwald - Zentrum biologischer Vielfalt. Spektrum Akad. Verl., Heiedelberg; Whitmore, T.C. 1993. Tropische Reegenwälder- eine Einführung. Spektrum Akad. Verl., Heidelberg; Urania Pflanzenreich - Vegetation. Urania Verl., Leipzig



	Comments
	Vorlesungsunterlagen stehen über Ilias zur Verfügung.


[bookmark: _Toc24]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: _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
	semi-elective

	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]Module: Stoffdynamik in Agrarökosystemen (3301-420)
	Module Supervisor
	Prof. Dr. Torsten Müller

	Relation to other Modules
	Umweltrelevante, bodenkundliche und agrarwissenschaftliche Tätigkeiten.

	Prerequisites for Attendance
	Bachelorwissen in Bodenkunde, Landschaftsökologie und/oder Pflanzenernährung. Gute Biologie- und Chemiekenntnisse.

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Compulsory assignment
	Vortrag in Gruppen (abhängig von Studierendenzahl) mit Handout und Diskussion (25%, das Bestehen der Studienleistung ist außerdem Voraussetzung für die Teilnahme an der Prüfungsleistung)

	Final examination
	schriftliche Klausur (75%), bei Nichtbestehen der Prüfungsleistung gilt das ganze Modul als nicht bestanden (Note 5,0)

	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
	Die Studierenden dieses Moduls sind in der Lage, die Bedeutung des Stoffumsatzes in Agrarökosystemen in Abhängigkeit von der Bewirtschaftung zu erkennen und zu beurteilen. Dabei wird das Wissen aus dem Grundstudium im Bezug auf den Boden und die Kulturpflanzen vertieft, die Studierenden haben ein vertieftes Verständnis für die im Boden ablaufenden Prozesse. Studierende die dieses Modul erfolgreich absolviert haben, können die Grundprinzipien der Modellierung von Stoffumsatzprozessen in Agrarökosystemen beschreiben und erläutern.

	Key competences
	Bei der Prüfungsvorbereitung, sowie bei der vorlesungsvor- und -nachbereitung trainieren und erlernen die Studierenden kritisches und analytisches Denken. Bei der Vorbereitung des Vortrags lernen die Studierenden kritisches und analytisches Lesen von Fachliteratur, sowie selbstständiges Arbeiten. Durch den Vortrag mit Diskussion wird die mündliche Ausdrucksfähigkeit geübt und gestärkt.

	Stoffdynamik in Agrarökosystemen (3301-421)

	Course Supervisor
	Prof. Dr. Torsten Müller

	Type of Course
	lecture with exercise and seminar

	In-Class Hours Per Week
	4

	Contents
	Vorlesung, Dialog, Computerpräsentation



Nährstoffflüsse, deren Einflussfaktoren und deren Wirkung in Agrarökosystemen. Wichtigste Erkenntnisse aus europäischen Dauerdüngungsversuche.



Grundlagen der Modellierung von Stoffumsatzprozessen im Boden. Komplexe Modelle des Systems Boden-Pflanze. Modell-Evaluierung.



Seminar:

Forschungsnahe Bearbeitung aktueller Fragestellungen zur Düngung und Bodenchemie. Literaturarbeit, studentische Präsentationen.

	Literature
	Wird aktuell bekannt gegeben.



Scripten werden in der Veranstaltung und im Ilias zur Verfügung gestellt. Literatur wird ebenfalls in der Veranstaltung und im Ilias bekannt gegeben.


[bookmark: _Toc27]Module: Three-Dimensional Modeling of Plant Architecture and Function (3400-410)
	Module Supervisor
	apl ProfDr Simone Graeff-Hönninger

	Prerequisites for Attendance
	No specific requirements

	Sprache
	English

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Final examination
	Written report (50%) and scientific presentation with discussion (50%)

	Length of the examination
	20 minutes

	Workload
	56 h presence + 104 h pre¬paration at home + exam = 160 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing this module, students are able to describe plant architecture systematically and translate this knowledge into a three-dimensional plant model. They can assess plant architecture with manual and digital methods, analyze this data and use it within their constructed three-dimensional plant model. Students are able to explain how plant architecture influences light interception and photosynthesis and in-tegrate these processes into their constructed plant model. Finally, the students will be able to apply their model to analyze the effects of different plant architecture and crop arrangement on productivity.

	Key competences
	Based on the lectures and exercises, students will enhance their organizational skills, self-reliance, time management and knowledge transfer from theory to practice by con-ducting their own project covering practical measurements of plant architecture, con-structing their own three-dimensional plant model and using it to analyze different practical situations within the agronomic context. With the preparation of the written report and presentation and discussion of their work, they learn and practice both critical and analytical thinking, while generally improving their ability of exploring a scientific subject, and scientifically articulate and discuss their work.

	Comments
	The content of the lectures and exercises will be provided in ILIAS within the working group “Cropping Systems and Modeling” with the module number 3400-410.
It is necessary to register in ILIAS for the participation in this module.

	Three-Dimensional Modeling of Plant Architecture and Function (3400-411)

	Course Supervisor
	apl ProfDr Simone Graeff-Hönninger

	Course Instructor
	Dr. Sebastian Munz

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	This course combines lectures, exercises and a self-conducted project with the focus on plant architecture and its influence on light interception and photosynthesis of plants. The students will learn to describe plant architecture (spatial and temporal ar-rangement of plant organs) and measure it with manual and digital methods with the aim to construct their three-dimensional plant model with the software platform GroIMP. The model will then be used to analyze the effect of different plant architectures and cropping arrangements on light interception and photosynthesis and finally productivity.

	Literature
	Literature will be presented in the lecture.


[bookmark: _Toc28]Module: UNIcert III English for Scientific Purposes (3000-420)
	Module Supervisor
	Prof.Dr. Michael Kruse

	Prerequisites for Attendance
	Scoring at least 85 points in the Language Center’s entrance examination OR a UNIcert II certificate or equivalent proof of English language proficiency OR being enrolled in an English-language Master’s program at the Faculty of Natural Sciences.

	Sprache
	English

	ECTS
	7,5

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	2 semester

	Bindingness
	elective

	Compulsory assignment
	Compulsory attendance, active participation, other (see individual course descriptions at https://spraz.uni-hohenheim.de/kurse)

	Final examination
	UNIcert III examination (240 minutes total): 180 minutes written exam, 30 minutes listening comprehension, 30 minutes oral exam

	Workload
	225 h

	Professional competences / Learning Objectives and Target Qualifications
	Upon successful completion of this module, the English language proficiency of the students corresponds to the level C1 of the Common European Framework of Reference for Languages.



The four specific courses of this module are:

- English for Scientific Purposes: Scientific Writing (C1)

- English for Scientific Purposes: Critical Thinking (C1)

- Intercultural Communication (C1)

- Scientific Reading and Discussions (C1)



For details on the competencies you acquire beyond language proficiency, please read the individual course descriptions at https://spraz.uni-hohenheim.de/kurse?&L=1.

	Comments
	You need to register for the UNIcert III courses. Information on how to register is available at https://spraz.uni-hohenheim.de/anmeldung?&L=1.
Online enrolment:
http://spraz-anmeldung.uni-hohenheim.de/sprachen/056/sprache0_48.html
Costs: 25,00 € for each of the four courses .

	UNIcert III English for Scientific Purposes (1000-041)

	Type of Course
	Course

	In-Class Hours Per Week
	8

	Contents
	Scientific Writing (2 SWS)

“This course focuses on written communication in the scientific world using English. The primary emphasis is on the structure and vocabulary of a scientific paper/article. Printed materials include articles and papers from each student's area of interest, as well as vocabulary, writing, and grammar exercises.”



Critical Thinking (2 SWS)

“This course is relevant for anyone who would like to improve the way they read and deal with academic and scientific texts. Research based reading will cover strategies for improving reading techniques and skills such as speed reading and scanning academic texts for pertinent information. It will give you the opportunity to identify text types, critically assess and analyze their content to identify their main points, and distinguish fact from opinion.”



Intercultural Communication (2 SWS)

“Communication between two members of the same cultural community takes place within the framework of a common language and against a common socio-cultural background. International communication may thus fail, or be less satisfactory than it could be, not only because of language problems but also because the participants have insufficient knowledge of each other's cultural background and an undeveloped awareness of what is unique to their own cultural background.”



Scientific Reading and Discussion (2 SWS)

“This course is particularly important for science students, as many leading textbooks and the majority of scientific research articles are written in English. Instructor feed-back will be given to each student's grammar, vocabulary, and fluency problems.”

	Comments
	Registration: https://spraz.uni-hohenheim.de/anmeldung


[bookmark: _Toc29]Module: Vegetation and Soils of Central Europe (3201-620)
	Module Supervisor
	apl ProfDr Klaus Schmieder

	Relation to other Modules
	The module content sets the theoretical basis for the module 3101-570 Field Course in Soil and Vegetation and is compulsory for participation

	Prerequisites for Attendance
	Basic knowledge in plant systematics, pedology and
species knowledge of central European flora.
Participation is restricted to 16 students. Students of the master courses Soil Science and Landscape Ecology will be accepted preferably.

	Sprache
	German/English

	ECTS
	7,5

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	4 weeks (block 1)

	Bindingness
	semi-elective

	Compulsory assignment
	schriftliche Ausarbeitung in Form eines Term papers (25%), Erstellung eines Herbariums (25%)

	Final examination
	schriftliche Klausur (50%)

	Length of the examination
	90 minutes

	Workload
	64 h presence, 2 days excursion (16 h), 30 h term paper, 90 h preparation at home + exam = 200 h workload

	Professional competences / Learning Objectives and Target Qualifications
	After successfully completing the module, students can specify the main sites and vegetation types of central europe and their characterisitc plant species. Students can identify vegetation types in the field and describe their site characterisitics. They have an elementary knowledge of the plant species of Central Europe.

	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. Organizational skills are trained during problem-orientated and interdisciplinary group work. During the field exercises, students are trained in practical work and field aptitude. This includes the ability to collect data in the field for several hours regardless of the weather conditions, the ability to respond to unexpected conditions and events and strategies for data collection.

	Comments
	Lecture material and the compulsory assignment are in English. The exam can take place in German, but only if all participants are German. The course is explicitly not designed for bachelor students. Basic knowledge of vegetation and soil science is mandatory.

	Vegetation and Soils of Central Europe (3201-621)

	Course Supervisor
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Type of Course
	lecture

	In-Class Hours Per Week
	5

	Contents
	.
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	Module Supervisor
	Prof. Dr. Torsten Müller

	Relation to other Modules
	3301-420 Stoffdynamik in Agrarökosystemen

	Prerequisites for Attendance
	Bachelorwissen in Pflanzenernährung, Pflanzenbau, Bodenkunde und Landschaftsökologie; sehr gute Kenntnisse in Biologie und Chemie; gute Englischkenntnisse, um wissenschaftliche Literatur lesen zu können

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	elective

	Compulsory assignment
	Wissenschaftliches Poster mit Handout (Mini-Review) (50%)

	Final examination
	Vortrag in Gruppen (abhängig von Studierendenanzahl) und Diskussion (50%)

	Workload
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Arbeitsaufwand

	Professional competences / Learning Objectives and Target Qualifications
	Die Studierenden dieses Moduls sind in der Lage, Nährstoffflüsse in Agrarökosystemen und die zu Grunde liegenden Prozesse in den Kontext aktueller Forschung zu stellen. Die Studierenden sind in der Lage, Lücken im grundlegenden Prozessverständnis zu erkennen, sowie Ansätze zur Bearbeitung der daraus resultierenden Fragestellungen zu erarbeiten. Dabei wird das Wissen aus dem Bachelorstudium vertieft und die Studierenden haben ein grundlegendes Verständnis analytischer Methoden in den Pflanzenwissenschaften. Studierende, die dieses Modul erfolgreich absolviert haben, können komplexe Ansätze wissenschaftlicher Forschungstätigkeiten in den Agrarwissenschaften verstehen, beschreiben und erläutern.

	Key competences
	Bei der Prüfungsvorbereitung, sowie bei der Vorlesungsvor- und -nachbereitung trainieren und erlernen die Studierenden kritisches und analytisches Denken und die Verarbeitung komplexer wissenschaftlicher Forschungsansätze. Bei der Vorbereitung des Posters, des Hand-outs und des Vortrags lernen die Studierenden kritisches und analytisches Lesen von Fachliteratur auch in englischer Sprache sowie selbstständiges zielgerichtetes Arbeiten. Durch den Vortrag mit Diskussion wird die mündliche Ausdrucksfähigkeit geübt und gestärkt.

	Scientific Advances in Fertilization and Crop Nutrient Supply (3301-431)

	Course Supervisor
	Prof. Dr. Torsten Müller

	Course Instructor
	Dr. sc. agr. Tobias Hartmann

	Type of Course
	lecture with seminar and excursion

	In-Class Hours Per Week
	4

	Contents
	Nährstoffflüsse in Agrarökosystemen, deren Einflussfaktoren und deren Wirkung in Agrarökosystemen. Wichtigste Erkenntnisse aus internationaler Forschung.



Vertiefung der Kenntnisse über die Bearbeitung wissenschaftlicher Fragestellungen der Pflanzenernährung und Agrarökosystemforschung. Komplexe Fragestellungen zu Stoffflüssen in Agrarökosystemen und der Interaktion Mensch/Umwelt.



Forschungsnahe Bearbeitung aktueller Fragestellungen zur Pflanzenernährung und Stoffflüssen in Agrarökosystemen. Literaturarbeit, studentische Präsentationen.



Exkursion zu Forschungsinstitutionen, die führend in der Agrarforschung Deutschlands sind.



	Literature
	Skripten werden in der Veranstaltung und nach rechtlicher Möglichkeit im ILIAS zur Verfügung gestellt. Literatur hauptsächlich in englischer Sprache, wird in der Veranstaltung bekannt gegeben.
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