                                                                                    EUROPEAN COMMISSION
                                                                                                           TEMPUS IV JOINT PROJECT                                                                                                          

                                                                                            № 159173 –TEMPUS-I-DE – TEMPUS – JPCR

ODESSA STATE ENVIRONMENTAL
UNIVERSITY - ODESSA
ACADEMIC DISCIPLINE
3.4.2  ECOLOGICAL FUNDAMENTALS OF AGRICULTURAL ECOSYSTEMS
Field of Science: Natural Sciences
Professional Area: 8.070801 «Ecology and Environmental Protection» 
Speciality - Agroecology

Degree: Master Degree
Form of Study: Full-Time 
Duration of the Studies: 1.5 year
Lecturer of the Discipline:  Associate Professor S.M. Sviderska
Odessa – 2010

I. PREFACE
An important task of greening (ecologization) of agroindustrial production is formation of adaptive landscape systems for farming aimed at obtaining maximum possible economically substantiated and ecologically balanced agricultural production with the simultaneous soil fertility preservation. Training of highly qualified agroecologists presupposes their background in the methods of agroecological assessment of crops and agroecological typification of the land, issues on optimization of agricultural landscapes, with their structural and functional hierarchy taken into account, and an up-to-date concept of agrophytocenology, as well as methods of projecting agricultural systems, formation of up-to-date concepts for the mechanisms of radionuclide migration through biological chains in the agroindustrial sphere, influence of ionizing radiations on agricultural plants and animals, as well as the agroecosystems.
The discipline generalizes and forms conceptual-and-categorial, theoretical, methodological apparatus, summarizes information on agrometeorological scientific and practical activity. The syllabus is developed pursuant to the typical «Statute of Organization of Educational Process at Higher Educational Establishments».
The course is aimed at rational land use and protection of land from erosion, patterns of soil fertility reproduction and measures on its effective use for obtaining high and sustainable yields, methods for regulation of water, nutritive, air and thermal soil regimes, rational crop rotations, measures on removal or mitigation of negative factor influence resulting in the yield decline; creation of optimum technological (agroecological) pre-conditions for production of necessary amount of high-quality plant-product based on intensive photosynthesis in the field crops, with the simultaneous soil fertility preservation or improvement.
The study of discipline is based on the methods of agroecological assessment of crops and agroecological typification of land, issues of optimizing agricultural landscapes, with their structural and functional hierarchy and up-to-date conception of agrophytocenology taken into account, as well as methods of projecting agricultural systems, working up up-to-date concepts for mechanisms of radionuclide migration through biological chains of agroindustrial sphere, influence of ionizing radiations on agricultural plants and animals, as well as the agroecosystems.
The discipline is aimed at teaching to recognize crop varieties, give their ecological and technological description, make schemes of crop rotation, calculate humus balance for the various kinds of crop rotation, give the agroecological assessment of geomorphological, agroclimatic and soil conditions and the general agroecological assessment of the land for the purpose of further optimization of agricultural landscapes.
The study of the discipline presupposes lectures and practical studies, self-studies of the students, sitting a final test and academic practice.
The study of the discipline is based on the background, acquired by the students during the study of such general fundamental disciplines as Physics, Chemistry, Botany, Plant Physiology, Soil Science and Meteorology. The background acquired as a result of studying the discipline will be used in the studying of such specific disciplines as Agroclimatology, Research Methods in Agrometeorology, Microclimatology etc. The discipline is fully provided with the syllabus and tutorials.

On the basis of the acquired background a student shall be able to calculate humus balance for various types of crop rotation, determine the optimum doses of fertilizers for various types of soil, distinguish the methods of land cultivation depending on soil and climatic conditions, recognize varieties and sorts of crops, give their environmental and technological description, use computers.  
In order to control the current and the sustained background tests have been developed, modular control of students’ knowledge of theoretical and skills in practical material, as well as an examination, are carried out.
Methods of control of the master degree students’ background are based on division of the discipline syllabus into individual logically associated module units which include estimation of the students’ gaining the knowledge and mastering the skills upon completion of these modules. The discipline syllabus is divided into 3 units.
II. DIVISION OF THE DISCIPLINE INTO UNITS
	MODULE 3.4.2.1
	MODULE 3.4.2.2
	MODULE 3.4.2.3

	Agroecological Assessment of the Land
1. Agroecological Assessment of Geomorphologic and Lithologic Conditions
2. Assessment of Agroclimatic Conditions
3. Agroecological Assessment of the Soil Cover Structure
4. Agroecological Assessment of Soil Conditions

	Agroecological Assessment of Crops 
1. Assessment of Crops by their Biological Needs for the Growth Conditions
2. Assessment of Crops by the Influence on Soils and Landscapes in Connection with the Peculiarities of the Biology and Agrotechnology

	Peculiarities of Formation of Adaptive Landscape Systems for Farming
1. Optimization of Crop Placement. Features of Crop Rotation Formation
2. Bare Fallow Prospect in the Context of Greening Agriculture. Prospects for Greening of Soil Cultivation 

3. Environmental Aspects of Fertilizer Application. Regulation of Soil Organic Matter Regime
4. Optimization of Plant Protection

5. Reclamation of Landscapes in the System of Adaptive Farming
6. Agroecological Requirements for Machinery / Engineering Tools
7. Principles of Agroecological Monitoring of the Land
8. Mathematical Modelling of Farming Systems
9. Assessment of Farming System Performance


75 hours of academic work – 3 credits
III. DISTRIBUTION OF ACADEMIC TIME

	Code
	Lecturer
	Exam (form)
	Training Time
	
Hours Total
	Credits

	
	
	
	Lectures
	Practical Studies (Seminars)
	Self Studies
	
	

	3.4.2        
	S.M. Sviderska,
PhD (Geogr.), Associate Professor   
	Exam (written)
	26
	26


	23
	75
	3,0


IV. TABLE OF THE DISCIPLINE CONTENTS 
	Theme #
	Description
	Academic Hours

	3.4.2.1
	Agroecological Assessment of the Land
	6

	1
	Agroecological Assessment of Geomorphologic and Lithologic Conditions
	1

	2
	Assessment of Agroclimatic Conditions
	2

	3
	Agroecological Assessment of the Soil Cover Structure
	1

	4
	Agroecological Assessment of Soil Conditions
	2

	3.4.2.2
	Agroecological Assessment of Crops 
	6

	1
	Assessment of Crops by their Biological Needs for the Growth Conditions
	3

	2
	Assessment of Crops by the Influence on Soils and Landscapes in Connection with the Peculiarities of the Biology and Agrotechnology
	3

	3.4.2.3
	Peculiarities of Formation of Adaptive Landscape Systems for Farming
	12

	1
	Optimization of Crop Placement. Features of Crop Rotation Formation
	2

	2
	Bare Fallow Prospect in the Context of Greening Agriculture. Prospects for Greening of Soil Cultivation 
	1

	3
	Environmental Aspects of Fertilizer Application. Regulation of Soil Organic Matter Regime
	2

	4
	Optimization of Plant Protection
	2

	5
	Reclamation of Landscapes in the System of Adaptive Farming
	1

	6
	Agroecological Requirements for Machinery / Engineering Tools
	1

	7
	Principles of Agroecological Monitoring of the Land
	1

	8
	Mathematical Modelling of Farming Systems
	1

	9
	Assessment of Farming System Performance
	1


V. Practical and Seminar Studies

	Theme #
	Description
	Academic Hours

	1
	Working out Crop Rotation Schemes
	5

	2
	Humus Balance Calculation for Various Kinds of Crop Rotation
	6

	3
	Determination of Optimum Doses of Fertilizers for Various Types of Soil
	7

	4
	Seminar. Methods of Land Cultivation Subject to Soil and Climate Conditions
	4

	5
	Seminar. Kinds and Varieties of Crops, their Environmental and Technological Characteristics
	4



VI. FORMS OF EXTRA-CURRICULA STUDIES

1. Methods - 6 hours
1. Study of methods for agroecological assessment of crops and agroecological typification of the land – 2 hours.
2. Assessment of radiation, air and water regime indices in a territory – 2 hours.
3. Preparation and fulfillment of home tasks on independently selected theme – 2 hours.
2. Preparation for and writing library-research papers – 8 hours
To consolidate the background acquired at a lecture, practical and seminar studies, students fulfill independent scientific and library-research paper on a topic, selected from the ones offered by a teacher. A student uses the recommended literature and the information obtained through the Internet. A paper must be submitted as a printed version of 7 – 10 sheets (A-4 format). The submitted work is to be defended by a student during his seminar studies.
3. Student self-preparation for current

 control of the studied topics – 9 hours
Current control is carried out in the form of a written test on each of the modules. In accordance with the normative documents, 5 hours are assigned for preparation to each of the tests. 

VII. STUDY techniques
Study of the discipline presupposes lectures, laboratory-and-practical and seminar studies. Seminars take place in the form of discussions between a lecturer and master degree students on the topics which were delivered at lectures, cosidered at laboratory and practical studies and dealt with during the self study of the discipline units.
During a semester current control of the knowledge in the form of written tests is exercised.  
The study of the discipline ends with a written examination. Evaluation is carried out using the seven-point system. The results of the examination are announced no later than 2 days upon sitting the examination.
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