Table 5.1 Course Specification for doctoral studies program
	Course: Scientific Research Methods

	Course code: 3ДА1О001

	Lecturer(s)(surname, middle initial, name): Petrić V. Dušan

	Course status: Compulsary

	ECTS: 5

	Condition: -

	Course aims: 
To define understand and value Scientific Research Methods

	Course outcome

To extend practical and scientific capabilities for a real and valid identification of research result. To implement a sound concept for applicable design of a research project. To perform efficient methods in accomplishing justifiable results. 



	Course contents

Theoretical classes:

Methods of defying, formulating and adjusting research activities in accordance with conteporary acceptable scientific approach. Incorporation of methpods recognized by referee centers for scientific research. Techniques for laboratory and field investigation/research. Sampling methods. Methods for result evaluation and interpretation. Design of experimental protocol. Evaluation of chemical and biological agents efficiency in phytomedicine. Developing base for literature references. Instructions for scientific publications and thesis. Techniques of results presentations.

Practical study:

All the classes are based on individual students effort to get skilled for the methods to be applied both in laboratory and field. A choice of sampling techniques and methods will be demonstrated. A special attention will be devoted to misleading problems that are most frequent within practical performance in laboratory/field conditions. A range of applicable and justified methods will be demonstrated. 


	1. Recommended literature

2. Borojević, S. (1978). Metodologija eksperimentalnog naučnog rada. Radnički Univerzitet „Radivoj Ćirpanov”, Novi Sad. (Methodology in experimental scientific research)
3. Sarić, M. (1985). Opšti principi naučnog rada. Naučna knjiga, Beograd. (General principeles of Scientific Research)
4. Izvodi za predavanja i vežbe iz izabranih udžbenika (Outlines of leactures and chosen literature)
5. Scientific publications

	Number of teaching hours 
	Lectures: 2+1 (45)
	Student research work: 15

	Teaching strategies: The course will be performed by demonstration of the topics through presentations and by comprehensive didactic material. Evaluation of practical skills and abilities in conducting experimental protocol. Students will elaborate particular subjects by seminars and presentations that will be, if necessary, supported by consultations.



	Knowledge assessment (maximum points: 100)

Seminars and pre exam activities up to 50 points. Oral exam up to 50 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Biometrica

	Course code: 3ДА1О002

	Lecturer(s): Dr Bošković T. Olgica, Associate professor

	Course status: Elective

	ECTS: 10

	Condition: -

	Course aims: The programme of this course enables doctoral students to use modern statistical methods in solving problems in the field of agriculture and related sciences. The students should gain an insight into the various uses of statistical procedures, as well as the ability to use statistical instruments and software.

	Course outcome: The doctoral students should be able to use statistical instruments and apply them adequately. The acquired skills can be used for successful solving of problems in their scientific research and further professional work.

	Course contents: 

Theoretical study: empirical and theoretical distributions. Statistical inference. Variance analysis method. One-dimensional analysis of variance. Assumptions of the application of variance analysis. Model I, II and mixed model. Expected variance in completely random order. Homogeneity of variance tests. Transformations. Individual tests of differences between the means of treatments. Two-dimensional analysis of variance. Random block system and Latin square. Factorial experiments. Assumptions and components of variance in experiments with two and three factors. Split-plot. Experiments performed in several years and in different places. Experiments with perennial plants. Covariance analysis. Regression analysis. Simple linear regression. Multiple linear regression. Evaluation and testing of regression parameters. Correlation. Testing of coefficient of linear and multiple correlation. Coefficient of determination. Nonparametric tests. Using (2 test. Rank correlation. Time series analysis.

Practical study: introduction to statistical software. The practical study is in accordance with the theoretical study through elaboration and illustration of adequate examples.

	Recommended literature: 

1. Prem S. Mann, John Wiley & Sons, “Introduction to Statistics“,John Willey &Sons, INC,

2. ISBN 978-0-471-75530-2, CID – Centre for Publishing, Faculty of Economy, Beograd

3. Bošković, O., Dragutinović-Mitrović, R. (2009), The Basis of Statistical Analysis: Elements of time series analysis; reviewers: Dr Zorica Mladenović, Dr Ljiljana petrović, CID - Centre for Publishing, Faculty of Economy, Beograd,  ISBN: 978-86-403-0981-3, COBISS.SR-ID 158547724
4. Montgomery,D.C.  (1997), Design and Analysis of Experiments, John Wiley and Sons, New York

5. Glantz, S. A. (2002), Biostatistics, fifth edition, McGraw –Hill, New York

6. Journals: Biometrics, , Applied Statistics; Statistical programmes: STATISTICA,SPLUS,SPSS,MINITAB,GENSTAT.

	Number of teaching hours : 2+6 (120)
	Lectures: 2
	Student research work: 6

	Teaching strategies: lectures, consultations.

	Knowledge assessment (maximum points: 100)

	Pre-exam activities
	Points
	Final exam
	Points 

	In class activities 
	10
	Written exam
	-

	Activities during research
	10
	Oral exam
	30

	Seminar papers
	50
	
	

	Tests 
	-
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Herbal drugs and phytopreparates

	Course code: 3ДАИ1013

	Lecturer(s) (surname, middle initial, name): prof. dr Milan T. Popović, full professor and prof. dr Đorđe R. Malenčić, full professor

	Course status: elective course

	ECTS: 10

	Condition: 

	Course aims:
Introduction to bioactive molecules of drugs, medicinal and aromatic herbs and spices, as well as their pharmacokinetic properties.

	Course outcome

Comprehensive knowledge of application of herbal drugs and phytopreparates in pharmacy and biotechnology.

	Course contents

Theory:

Description of medicinal and aromatic herbs and spices. Chemical composition of representative species. Structure of specific bioactive molecules, pharmacological reaction and application in phytotherapy. Toxicity and food safety. Distribution of herbs based on their pharmacological activity: expectorants, anti-infammatory herbs, diuretics, cardiotonics, antiemetics etc. Definition of phytopreparates. Introduction to plants secondary metabolism (terpenoids, phenolics, alkaloids etc.)

Practice:

Preparation of plant material for extraction. Solid-liquid and liquid-liquid extraction. Percolational characteristics of plant material prepared for extraction using different methods. Galenic preparate. Extraction, isolation and characterization of pharmacologically active compounds.

	Recommended literature

1. Tyler, V.: The honist herbal, farmaceutica product press, New Jork, london 1993.
in Serbian: 

2. Kovačević N. Osnovi Farmakognozije. Univerzitet u Beogradu, 1999.

3. Popović M. Biohemija biljaka. Poljoprivredni fakultet. Univerzitet u Novom Sadu. 2005.

4. Petrović, C., Maksimović, Z., Kundaković, T.: Analiza sastojaka biljnih droga, Farmaceutski fakultet, Beograd, 2009.

	Number of teaching hours

4+4 (120)
	Lectures: 60
	Student research work: 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .

	Knowledge assessment (maximum points: 100)

	Prerequisite 
	points
	Final exam
	points

	Activity during lecturers
	up to 10
	Oral exam
	up to 55

	Activity during student research work
	up to 10
	
	

	Laboratory work
	up to 5
	
	

	Term paper
	up to 20
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: POSTHARVEST TREATMENTS OF FRUITS

	Course code: 3ДАИ1014

	Lecturer(s)(surname, middle initial, name): MAGAZIN P. NENAD

	Course status: OPTIONAL 

	ECTS:10

	Condition:

	Course aims:
The application of different postharvesttreatmentsis a common practiceinmanyfruits. The aim of this course isto provide an overviewof commercialtreatmentson fruitall over the world, the choice ofproducts, the conditionsof their useand an overview of theproblems theysolve. Besides, the goalis tofamiliarizePhD studentswith currentdirectionsof scientific researchaimed atdeveloping newpostharvest treatments, particularly thosetreatments thataresafealternative tochemicaltreatments.

	Course outcome

Doctoral studentswholistened to andpassthis coursewill be ableto make decisionsabout theproper application of thedifferent treatmentson the fruits inthepractice, butwill also havethe opportunity to developscientific and technicalwork in this area, especiallywhen it comes toalternativetreatmentsas areplacementfor treatmentsbased onchemicals.

	Course contents

Overview of the currentcommercialtreatment onfruitsworldwide.Commercial andexperimental treatmentsforparasiticdiseases.Commercialand experimentaltreatmentsfornon-parasitic diseases. Fruits cosmetics.

	1. Recommended literature

2. Gvozdenović, D., Davidović, M.( Berba i čuvanje voća, Nolit, Beograd, 1990.

3. Magazin, N., Keserović, Z., Milić, B., Dorić, M.,  Gošić, J.: Berba i čuvanje plodova jabuke iz integralne proizvodnje, Poljoprivredni fakultet Novi Sad, 2013.
4. Thompson, A.: Controlled atmosphere storage of fruits and vegetables, CABI publishing, 1998.
5. Wills, R., McGlasson, B., Graham, D., Joyce, D.: Postharvest: an introduction to the physiology of fruit, vegetables and ornamentals, CAB International, Velika Britanija, 2007.

	Number of teaching hours
	Lectures:
 45
	Student research work: 75

	Teaching strategies

Lectures, film presentations, experimental lab work, work in storage facilities



	Knowledge assessment (maximumpoints: 100)

Seminar paper 70, oral exam 30

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Chemical Methods for Pesticide Residues Analysis 

	Course code: 3ДАИ1015

	Lecturer(s) (surname, middle initial, name):  Sanja, D, Lazić

	Course status:  Elective

	ECTS: 10

	Condition:

	Course aims:
The goal of this course is to provide students with knowledge about the methods for the pesticide residues analysis in food of plant and animal origin, soil and water. 

	Course outcome

Acquired and applied knowledge of the techniques of analysis of pesticide residues in order to test food safety, contamination of soil and water.

	Course contents

Theoretical study

Sampling, requirements, sampling equipment, sample preparation. Extraction techniques pesticide liquid-liquid extraction, SPE extraction, disc extraction, dispersive liquid liquid microextraction, supercritical extraction, QuEChERS extraction, gas chromatography in the analysis of pesticide residues and specific detectors, liquid chromatography in the analysis of pesticide residues and specific detectors. Quantitative and qualitative determination. European regulations on pesticide residues. Monitoring programs of the European Union. Quality management  in analytical laboratories.
Research work: 

Preparation of laboratory samples. Extraction techniques: liquid-liquid extraction, SPE extraction, disc extraction. Dispersive liquid liquid microextraction. Determination of the content of neonicotinoids in agricultural products by HPLC DAD, determination of pesticides in water by liquid and gas chromatography.

	Recommended literature

1 Šovljanski R., Lazić S., Osnovi fitofarmacije, Poljoprivredni fakultet Novi Sad, 2007.

2. Маrjanović, N., Krstić, B., Instrumentalne metode u biološkim istraživanjima, Univerzitet u Novom Sadu, Tehnološki i Prirodno matematički fakultet, 1998.
 3. SANCO, Method validation and quality control procedures for pesticide residues analysis in food and feed, SANCO Doc. No 12495/20011.

4.  Margarita Stoytcheva (Ed): Pesticides in the Modern World – Trends in Pesticides Analysis,  InTech, Rijeka, Croatia, 2011


	Number of teaching hours 3+5 
	Lectures: 45 
	Student research work: 75 

	Teaching strategies

Classes are conducted using modern techniques. The theoretical part of teaching is done in classrooms and experimental part in the laboratories.

	Knowledge assessment (maximum points: 100)

	Exam obligations points 
	Points
	Final Exam
	Points

	Activities during lectures
	10
	written exam
	

	Practical training
	
	oral exam
	50

	Seminars
	40
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Diagnosis of plant pathogenic fungi and fungi-like organisms

	Course code: 3ДАИ1016

	Lecturer(s)(surname, middle initial, name): Vera B. Stojšin

	Course status: optional

	ECTS: 10

	Condition:-

	Course aims:
Knowledge about techniques for diagnosis of plant pathogenic fungi and fungi-like organisms.



	Course outcome

Enabling student to independently work on detection and identification of phytopathogenic fungi and fungi-like organisms in scientific and other companies within the field of plant pathology.



	Course contents

Diagnostics of plant pathogenic fungi and fungi-like organisms from seed, soil, plant material. Diagnostics of superparasites. Conventional and contemporary diagnostic methods. Protection and phytosanitary measures.

	Recommended literature

1. Babović, M.: Basic Plant Pathology. University of Belgrade, Faculty of Agriculture.

2.
George N. Agrios (2005): Plant pathology. 5th edition. Elsevir Academic Press.  

3.
S. B. Mathur and O. Kongsdal (2003): Common Laboratory Seed Health Testing Methods for Detecting Fungi, 1st Edition. The International Seed Testing Association.

4.
J. C. Machado, D. S. Jaccoud Filho and C. J. Langerak (2002): Seed-borne Fungi: A Contribution to Routine Seed Health Analysis, 1st Edition. The International Seed Testing Association. 

5.
L. L. Singleton, J. D. Mihail, and C. M. Rush (1992): Methods for Research on Soilborne Phytopathogenic Fungi. The American Phytopathological Society.

6.
Klaus H. Domsch, Walter Gams, and Traute-Heidi Anderson (2007): Compendium of Soil Fungi, 2nd Edition. The American Phytopathological Society. 

7.
C. R. Lane, P. Beales, K. J. D. Hughes (2012): Fungal Plant Pathogens. The American Phytopathological Society.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Interactive teaching by use of power point presentations.

	Knowledge assessment (maximumpoints: 100)

Activity during teaching hours 40, Seminars 40 points, oral exam 20 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: FRUIT GROWTH AND DEVELOPMENT

	Course code: 3ДАИ1017

	Lecturer(s)(surname, middle initial, name): Gološin R. Branislava;  Cerović B. Slobodan; Bijelić M. Sandra

	Course status: optional

	ECTS: 10

	Condition: Passed exams on the subjects in the field of Fruitgrowing in basic academic studies

	Course aims:
Acquiring advanced knowledge in the field of fruit growth and development which has or it is expected to have application in modern fruitgrowing practice.

	Course outcome

Students enabled to follow the latest literature in the field of Fruit growth and development. In addition, students will adequately apply acquired knowledge in their research which could later be applied in practice.

	Course contents

Theoretical classes

Growth and development of vegetative and generative fruit organs. Morphological aspects of the growth. The life cycles of fruits. Annual cycles of fruits. Phytohormones and growth regulators. Natural and synthetic growth substances.  The influence of exterior factors on fruit growth. The influence of exterior factors on fertilization.  In vitro morphogenesis: Micropropagation; Organogenesis; Somatic embryogenesis; Development of haploid and doubled haploid fruits.

Academic research work:

Modern methods for studying fruit organogenesis. Methods for examining the influence of fruit rootstocks on scions as well as scions on rootstocks.
Studying and presenting selected representative papers on fruit growth and development. Work on experiments.

	Recommended literature

1. 1. Jules Janick, Robert Paull: The encyclopedia of fruit & nuts. CAB International, 2008. 
2. Dozet, B., Mezei Snežana, Gološin Branisčlava, Galović Vladislava, Šesek, S., Vasiljević, LJ., Vasić Dragana, Ognjanov, V., Macet Ksenija i sar.: Kultura tkiva u poljoprivredi. Štamparija FELJTON, Novi Sad, 1995. 

3. Nešković Mirjana, Konjević, R., Ćulafić Ljubinka: Fiziologija biljaka. NNK-Internacional, Beograd, 2010. 

4. Taji, Acram, Kumar, P.P, Lakshmanan, P.: In Vitro Plant Breeding. Food Products Press, An Imprint of The Haworth Press, INC. New York.London.Oxford, 2001.
5.  Kastori R.: Fiziologija biljaka. Feljton, Novi Sad, 1998. 
6. Scientific journals and papers in this field

	Number of teaching hours
	Lectures:      3
	Student research work:       5

	Teaching strategies

Method of oral presentation and discussion. Method of presentation, demonstration and illustration by computer. Method of practical laboratory and field work.

	Knowledge assessment (maximumpoints: 100)

test 10
written exam 20
seminar papers 30
oral exam 40


	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course title: Population and Quantitative Genetics

	Course code: 3ДАИ1018

	The teacher/Teachers (name, middle initial, last name): Sofija R. Petrović, Miodrag D. Dimitrijević

	Status of the subject:optional subject

	ECTS:10

	Pre-conditions:-

	The aim of Course: The aim of the course is to acquaint doctoral students with the results, as well as the principles and methods of population and quantitative genetics, with special emphasis on the relationship between genotype and environmental conditions.

	Result of the course: Doctoral student who successfully completes the course of population and quantitative genetics is qualified for further development through scientific advancement in the direction of plant breeding, as well as for scientific and professional work in the field of breeding.

	Syllabus 1) Introductory lecture (definition and significance), 2) genetic constitution of the population, 3) Changes in gene frequency in the population; 4) A small population of 5) inbreeding 6) The value of quantitative traits in a population; 7) components of phenotypic variability; 8) Biometric models of assessment components of phenotypic variability 9) assessment of heritability; 10) Abiotic stress;

	Literature 1. Kang, S.M. (ed.) 2002: Quantitative Genetics, Genomics and Plant Breeding. CABI Publishing, Oxon, UK
2. Dimitrijevic, Miodrag Petrovic, Sofija 2005: Genetics of populations. Adaptability and stability of genotypes. Ed. Faculty of Agriculture, Novi Sad, Institute of Field and Vegetable Crops, Novi Sad
3.  Misic, Petar, 1999: Genetics. Ed. Parthenon, Institut PKB, Belgrade
4.  Boskovic, Ž.J., and Isajev, V., 2007: Genetics, Megatrend University, Belgrade
5. Momirović-Šurlan, G., Rakonjac, Vera, Prodanovic S., Zivanovic, T., 2005: Genetics and Plant Breeding (Lab), Ed. Faculty of Agriculture, University of Belgrade, Belgrade
6. Falconer, DS, and Mackay, T. F., C., 1996: Introduction to Quantitative Genetics. The Roland Press Co.., New York
7. Borojević, Katarina 1986: genes and populations. Ed. "Forum", Novi Sad

	Number of contact hours

	Lectures:

3
	Research work:

5

	Methods of teaching:Classes are conducted using modern techniques. Theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented. Practical training takes place in the work of the cabinet for an air-conditioned room is equipped with individual seats for students (40 seats), which is equipped with computers, video projectors and microscopes.

	Knowledge score (maximum points 100)

	Pre obligations
	Credits
	Final exam
	Credits

	Activities during lectures
	10
	Written exam
	20

	Practical training
	-
	Oral exam
	30

	Tests
	2x15
	
	

	Seminars
	10
	
	

	Method of assessment may be different in the table above are just a few options: (written and Oral exam, project presentations, seminars, etc. ......

	Maximum required 1 page A4 

Specification should be given for each subject in the study program. If there are common subjects for study programs then in the Book the case, the case shows only one time. The book is a unique contribution to the case for all study programs of the first and second levels of study. 

Each case must be a separate file, to be able to hyperlink to connect with teachers (Teacher Book) and plan of study Table 5.1 and 5.1a.


Table 5.1 Course Specification for doctoral studies program

	Course: Chemical Methods of Soil and Fertilizer Analysis 

	Course code: 3ДАИ1019

	Lecturer(s)(surname, middle initial, name): Богдановић,  М., Даринка, и Манојловић, С., Маја

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:

The acquisition of advanced knowledge in the analysis of chemical properties of soil and fertilizers.

	Course outcome

Students are trained to independently apply methods of soil and fertilizer analysis, which will enable them to apply the knowledge gained into their research, but also to work in laboratories for analysis of soil and fertilizer.

	Course contents

Lectures:
Principles of soil and fertilizer analysis. Soil and fertilizer sampling and preparation of samples for analysis. Chemical methods of soil and fertilizer analysis:
- Absorption methods (colorimetry, spectrophotometry, atomic absorption spectrophotometry)
- Emission method (flame photometry, inductively coupled plasma)
- Potentiometric method (EUF method)
Laboratory research:

Methods for determination of total element content. Methods for determination of carbon and soil organic matter. Methods for determining the forms of nitrogen. Phosphorus fractionation. Methods for determination of trace elements. Plant available concentrations. Methods of stable isotope 15N, 32P. EUF method. Organic and mineral fertilizers analysis. Potentially mineralizable fractions. 

	Recommended literature

1. Soil Testing and Plant Analysis. SSSA Book Series: 3. Editor: R.L. Westerman. SSSA, Madison, USA, 1990.
2. Богдановић Даринка, Убавић М., Малешевић М. (2005): Методе за утврђивање потреба биљака за азотом поглавље у монографији «Азот агрохемијски, агротехички, физиолошки и еколошки аспекти.» Уредник Кастори Р. Пољопривредни факултет, Нови Сад. 151-188

3. Кастори Р. и сар.: Узорковање земљишта и биљака незагађених и загађених станишта. Научни институт за ратарство и повртарство, Нови Сад. 2006.

	Number of teaching hours 150
	Lectures: 60
	Student research work: 90

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam).  Laboratory studies.

	Knowledge assessment (maximumpoints: 100)

Term paper 50, oral exam 50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Physical and Chemical Properties of soil

	Course code: 3ДАИ1020

	Lecturer(s)(surname, middle initial, name): dr Milivoj Belić, associate professor, dr Ljiljana Nešić, associate professor

	Course status: elective

	ECTS: 10

	Condition: completed Master studies

	Course aims: 

The aim of this course is to introduce the physical and chemical properties of the soil, the factors threatening the natural fertility of arable land and measures for their improvement by technical and certain technological processes.

	Course outcome: 

Knowledge in this field provide expertise in solving problems related to measures for improving soil properties in agronomic practice, as well as in research work in soil science. PhD student will be trained for soil fertility, soil analysis and solving complex problems of mass and energy movement in soil; interpretation of analytical results, their presentation by oral and a written report.

	Course contents:

Theoretical study: Selected chapters from the soil physics and soil chemistry. Factors that threaten the natural fertility of arable land. Mechanical composition as an indicator of soil productivity. Soil structure - the ways and means of repair and maintenance. Methods of land reclamation. Agricultural amelioration of defect soils. Ameliorative mechanical tillage. Amelioration acidic and alkaline soils. Ameliorative use of mineral and organic fertilizers. Soil survey as a base for drainage and irrigation projects. Stationary monitoring of soil properties after application of amelioration practice. Classification of hydromorphic, halomorphic, subhidric and other lands that need the combined application of amelioration. 

Research study: The field research of the soil. Determination of water-physical and chemical properties of soil, active and potential acidity and lime amounts for amelioration acid soils. Determination of soil salinity, qualitative and quantitative composition of cations and anions and the quantity of gypsum required for amelioration of alkaline soil.

	Recommended literature

1.Đ. Bošnjak: Metode istraživanja i određivanja fizičkih svojstava zemljišta, JDPZ, Novi Sad, 1997. 

2.N. Miljković, Meliorativna  Pedologija Poljoprivredni fakultet,Novi Sad, 2005.  

3. V. Hadžić,  M. Belić,  Ljiljana Nešić Praktikum iz Pedologije Poljoprivredni fakultet, Novi Sad 2004.

4. R. White : Principles and Practice of Soil Science, Fourth Edition, Blackwell Publishing, 2006.

5. H. Resulović, H. Čustović: Pedologija , knjiga 1, Univerzitet u Sarajevu, Sarajevo 2002

6.Gajić, B. (2006): Fizika zemljišta. Poljoprivredni fakultet, Beograd.
7.Gajić, B. (2005): Fizika zemljišta (praktikum). Poljoprivredni fakultet, Beograd.
8.Hillel, D. (2004): Introduction to environmental soil physics. Elsevier Academic Press. Amsterdam.

	Number of teaching hours 
	Lectures: 45
	Student research work: 75

	Teaching strategies

Theoretical study by lectures and video presentations and practical training by laboratory and field work. Seminar paper.

	Knowledge assessment (maximumpoints: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Exploatation Methods of technique in plants production

	Course code: 3ДАИ1021

	Lecturer(s)(surname, middle initial, name): Јан, Ј, Туран, Associate Professor

	Course status:

	ECTS:

	Condition:

	Course aims:
The goal of this course is to introduce students to the methods of exploiting technology to crop production problems recognizing naterenu exploitation.

	Course outcome

By taking the course, students acquire skills that enable them to properly exploit theuse of production systems in crop production.


	Course contents

Theoretical studyMethods to determine and evaluate the values ​​of parameters and indicators of exploitation properties or technological, energy, maneuvering, technical, economic and ergonomic mechanical properties of tractors, self-propelled and stationary machine aggregates in arable farming, fruit growing, viticulture and horticulture, as well as in irrigation systems .GPS methods in monitoring and managing machine-tractor and self-propelled engines. The application of operational research methods in the flow of interdependent technology, transportation and storage systems for plant production. Methods to determine and evaluate the reliability parameters exploitation machine-tractor, self-propelled machine and stationary generators for crop production. Theoretical basis and application of technological design methods, transport and loading and production systems in crop production, as well as the mechanical design of tractor parks on large and small farms, using methods of psychology in crop production.Practical teaching: Making papers on the teaching processed using the method of measurement and exploitation of energy indicators of agricultural techniques. Troubleshooting and optimization of the composition of reducing energy consumption in the application of various technologies of agricultural production.


	Recommended literature

1. Turan, J.: Eksploatacija proizvodnih sistema, Poljoprivredni fakultet, Novi Sad, 2009;  

2. Zelenović, D.: Projektovanje proizvodnih sistema, Naučna knjiga, Beograd, 1987.  

3.  Kostić, S.: Psihologija rada, Naučna knjiga, Beograd, 1986.  

4. Lazić, V., Turan, J.: Eksploatacija agregata za osnovnu obradu zemljišta, Poljoprivredni fakultet, 1997.


	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

The study of cases performed by:

- Classes with the use of video presentations and simulation;

- Demonstration exercises in the laboratory and field conditions;

- Consultation in lectures and exercises.

	Knowledge assessment (maximumpoints: 100)



	Exam prerequisites
	points
	Final exam 
	points

	Activities during teaching
	10
	written exam
	15

	practical lessons
	15
	Oral exam
	35

	Tests
	15
	..........
	

	Seminar
	10
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Optimization of machine pool in agriculture

	Course code: 3ДАИ1022

	Lecturer(s) (surname, middle initial, name): Savin, Đ. Lazar

	Course status: Optional

	ECTS: 10

	Condition: no

	Course aims:

The aim of this course is to introduce the students with key factors that influence the optimal composition of machine pool in agriculture, mathematical models for tractor systems and methods for optimization of machine pool which application will enable more economical production in agriculture.

	Course outcome

After the completion of the exam students will have acquired the knowledge and skills which will enable them to: 

· recognize the factors which are crucial for machine pool composition,

· select the tractors with the best towing characteristics,

· construct mathematical model and algorithms for tractor systems,

· prepare the technological maps for different crops,

· use the methods for optimization of current machine pool and designing of new one,

· make investment plans for equipment and economical use of machine pool.

	Course contents

Lectures

The lectures cover a selection of chapters: Defining of the basis – soil, climate, sowing structure and production technology; Determination of basic tractor characteristics – category, drawbar force, velocity, fuel consumption, maneuver features; Construction of mathematical model for tractor systems; Algorithms for tractor and mobile systems; Preparation of technological maps; Graphical-analytical method; Linear programming – Simplex method.

Practice classes: practice, other forms of classes, research work

Practical part covers a selection of chapters: Introduction to methods; Research on soil resistance; Introduction to optimization programs; Design of machine pool in agriculture.

	Recommended literature

1. Novković N.: Optimization of agricultural production based on several optimization criteria, Faculty of Agriculture, Novi Sad, 1990, p.97.

2. Savin, L.: Optimization of machine pool in agriculture, doctoral dissertation, Faculty of Agriculture, Novi Sad, 2004, p.209.

3. Šomođi Š. et al.: Application of operational research in agriculture, monography, PKB information and publishing center, Belgrade, 1997, p. 295.

4. International journals and journals published in the country, as well as other publications of the Department for Agricultural Engineering.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, tutorial lessons, consultations.

	Knowledge assessment (maximum points: 100)

Lecture attendance 5

Practice classes 5

Seminar paper 30

Oral exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Systems of Green Areas

	Course code: 3ДАИ1023

	Lecturer(s)(surname, middle initial, name): Orlovic S Sasa

	Course status: Elected

	ECTS: 10

	Condition: none

	Course aims:
Acquiring the necessary research and theoretical and practical knowledge of planning, design and application of  projects in the field, networking of green areas into a single system in urban and suburban marginal areas.

	Course outcome

Lessons learned in the course to provide the scientific basis for the planning, design and maintenance of green areas for the purpose of maximatisation all of their functions (sanitation, urban-architectural, decorative and aesthetic, cultural, educational, and other). 

	Course contents

Theoretical lessons

The concept and development of greenery. Types of systems greenery. Elements of the greens and their classification (using public green spaces, green areas and the limited use of special-purpose green space). Normalization of green space. Factors that influence the creation and development of the green areas (natural factors, anthropogenic and socio-economic factors). The system of greenery in the function of the organization. Typology objects of landscape architecture. The use of natural elements in the landscape composition. Categories of green space. The system of green spaces. Plant care. Bioecological basis of green space project.

Practical lessons
Feasibility studies for raising some of the categories of green space, with detailed insight into the current state.

	Recommended literature

1. Anastasijevic Nebojsa (2002): Establishement and management of green areas. Faculty of Forestry.

2. Vujkovic Ljiljana (2003): Landscape Architecture – planning Faculty of Forestry

3. Green places (Incorporating Landscape Design): www.landscape.co.uk

	Number of teaching hours

4+6 (150)
	Lectures: 60
	Student research work: 90

	Teaching strategies

Teirethical lectures with modern equipment, seminars, consultations. 

	Knowledge assessment (maximumpoints: 100)

	Preexam obligations
	Points
	Final Exam
	Points

	Activity during lectures
	Maximum 20
	Tests
	Maximum 10

	Practical lecture
	Maximum 20
	Exam 
	Maximum 20

	Seminar
	Maximum 30
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Active powered rotation working tools for soil tillage 

	Course code: 3ДАИ1024

	Lecturer(s) (surname, middle initial, name): Ponjičan O. Ondrej

	Course status: Optional

	ECTS: 10

	Condition: no

	Course aims:
The goal of this course is to introduce students to actively influence powered work tools on the soil tillage quality and the engagement of a minimum specific work required per unit volume of cultivated soil and the elimination of soil degradation.

	Course outcome

By taking the course, students acquire knowledge and skills that enable you to:

· Analysis of the kinematic and geometric parameters actively powered work tools in real terms,

· Defining the required soil tillage quality depending on the requirements grown crop,

· Determination of the influence of quality of soil tillage on yield and request of groving culture. 

· Determining the mode of working actively driven tool to reduce soil degradation while simultaneously engaging specific minimum work engaged per unit volume of cultivated soil.



	Course contents

· Theoretical analysis of the kinematic and geometric parameters of actively powered work tools: a knife blade trajectory, a kinematic ratio, grip the knife, cutting speed, blade angle and angle of cut, maximum operating depth, height ridges on the bottom of the groove, slice surface, cutting slice length and maximum slice thickness.

· Define the basic parameters of soil tillage quality and soil degradation.

· Define the basic parameters of the physical properties of fruits grown in culture, depending on the quality soil tillage.

· Define the basic parameters of a specific work recruited per unit volume of cultivated soil.

	1. Recommended literature

2. Bajkin A. (1994): Mehanizacija u povtrarstvu. Univerzitetsku udžbenik, 363.
3. Bajkin A, Ponjičan O, Zoranović M. (2010): The impact of tillage on physical features and yield of carrot root. Journal on Processing and Energy in Agriculture, 14 (4): 169-172.

4. Матяшин Ю, Гринчук И, Егороб Г. (1988): Расчет и проектирование ротационных почво-обрабатывающих машин. Москва, ВО "АГРОПРОМИЗДАТ",  п. 176.
5. Ponjican O, Bajkin A, Dimitrijevic A, Savin L, Tomic M, Simikic M, Dedovic N, Zoranovic M. 2011. The effects of working parameters and tillage quality on rotary tiller specific work requirement. African Journal of Agricultura Research (ISSN 1991- 637X), AJAR-11991.
6. Radomirović D, Ponjičan O, Bajkin A, Zoranović M. (2008): Uticaj smera obrtanja rotacione sitnilice na parametre obrade zemljišta. Poljoprivredna tehnika, 33 (2): 41-47.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, tutorial lessons, consultations.

	Knowledge assessment (maximum points: 100)

Seminar paper 50, oral exam 50


Table 5.1 Course Specification for doctoral studies program

	Course: Renewable energy source and energy efficiency

	Course code: 3ДАИ1025

	Lecturer(s)(surname, middle initial, name): Todor V. Janić

	Course status: elective

	ECTS: 10

	Condition: no conditions

	Course aims:
The acquisition of advanced knowledge in the field of production and exploitation of renewable and sustainable energy sources. Specialization of growing energy crpos, using of agricultural residues for production of heat and electricity, as wall as improving ways of using thermal and processing plants for production and use of renewable and sustainable energy in therms of increasing the functionality, efficiency and environmental protection.

	Course outcome

Students are trained for implementation and improving technologies and techniques for the production of renewable and sustainable energy, as well as using thermotechnical and process systems for their utilization for energy purposes.

	Course contents

Theoretical study

Sources of energy. Source of renewable energy. Solid biomass. Potentials and possibilities of using agriculture residues (straw, corn residues, sunflowers shells, corn cobs, remains of pruning fruit and vines and etc.). Technology of production and harvesting of energy crops (poplar, willow, black locust, sudan grass, cassava, topioke, cassava, cane and etc.). Physico-chemical characteristics of the material (structure, form, bulk density, abrasiveness, elemental composition, moisture content, technical analysis and others.). Liquid biomass. Biogas technology. Techniques for energy storage and its final use (baling, briquetting, pelleting, preparing the substrate in biogas plants and etc.). Solar energy. Geothermal energy. Wind energy. Combustion of fuels. Thermal and processing plants for preparation and generation of energy: furnaces, boilers, solar collectors, heat pumps, gas generators, biogas plants, plants for the production of biodiesel and bioethanol, wind power generators, equipment for the use of geothermal energy. Energy efficiency.

Practical teaching: Practice, Other forms of teaching, Research study
Content of practical work is coordinated with theoretical lectures, so students can apply their theoretical knowledge in practical use.

	Recommended literature

1. Бркић, М, Јанић, Т, Сомер, Д: Процесна техника и енергетика, Пољопривредни факултет, Нови Сад, 2006., с. 330,
2. Зборници радова и часописи.

	Number of teaching hours
	Lectures:          3
	Student research work:

	Teaching strategies

Methods of presentations, demonstrations, simulations and illustrations. Laboratory and experimental methods seminars, discussion

	Knowledge assessment (maximumpoints: 100)
· Seminars 49 points and
· exam 51 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Selected chapters of reological and physical biomaterial properties

	Course code: 3ДАИ1026

	Lecturer(s)(surname, middle initial, name): Babic, M, Mirko

	Course status: Elective

	ECTS: 10

	Condition: no

	Course aims:
The deepening knowledge of the physical properties and applications of this type of knowledge in the design and operation of agricultural engineering and processing.

	Course outcome

The student is able to recognize and understand the character and importance of rheological and other physical properties of biomaterials. Connection of those properties and processing of agricultural products is especially important.

	Course contents

Physical characteristics of biosystems. Elastic deformation. Plastic deformation. Work of deformation. Liquid biosystems. Viscosity. Newtonian fluid model. Rheological models non-Newtonian fluid. The power law of non-Newtonian fluids. Contact load. Damage of biosystems. Fluidization. Floating. Friction. Internal friction. Stress field in the bulked material. Pressures on the bottom and side of the silo and other storage objects. Quantification colors as properties of biomaterials.



	Recommended literature

1. Physical properties of agricultural materials, authorised leactures (in Serbian), University of Novi Sad, Faculty of Agricultuer, Novi Sad, 2010.

2. Bourne, M:  Food Texture and Viscosity: Concept and Measurement, Academic press, San Diego, San Frnacisco, New York, Boston, London, Tokyo, 2002.

3. Mohsenin, N.N: Physical properties of plant and animal materials, Gordon and Breach Science Publishers, New York - London - Paris,  1980.

	Number of teaching hours: 4+6 (150)
	Lectures: 60
	Student research work:  90

	Teaching strategies

Theoretical study is carried by computer/projector presentations and other and other education methods. The practical work is achieved by the laboratory work, and a large number of different measurements of physical properties of biomaterials. Student has training for prepare manuscript for publishing in the scientific journal. This printed paper is treated as a seminar work. Student has obligation for the public presentation this work. 

	Knowledge assessment (maximumpoints: 100)
Seminar work and its presentation - 60 points, oral exam - 40 points



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Ecohydrology

	Course code: 3ДАИ1027

	Lecturer(s): Rajić Š. Milica, Josimov-Dundjerski V. Jasmina,

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims:
Understanding the connection between ecology and hydrology. Understanding hydrological processes as a basic factor of the dynamics of the environment.


	Course outcome

Qualification for individual research of interaction eco-hydrological relations.



	Course contents

Connection between ecology and hydrology, hydrological processes as a basic part of the dynamics of the environment. Interactions in eco-hydrological relationships. Influence of water regime on the environment, the frequency of occurrence and the impact of flood waters, the occurrence and impact of drought. Methods of hydrological assessment occurrence of floods and flood risk. Flood protection and impact on eco-systems. Methods of hydrological phenomena assessment of low water and the risk of drought. Drought indexes. Droughts and impact on eco-systems.


	Recommended literature

1. Bonaci, O.: Ekohidrologija vodnih resursa i otvorenih tokova, Građevinsko-

    arhitektonski fakultet Sveučilišta u Splitu, Institut građevinarstva Hrvatske,   

    Zagreb, 2003.

2. Prohaska, S.: Hidrologija II deo, Univerzitet u Beogradu, Rudarsko-geološki   

    fakultet, Beograd, 2006.
3. Rajić, M., Josimov Dunđerski, J.: Inženjerska hidrologija, Univerzitet u Novom Sadu,  

    Poljoprivredni fakultet, Novi Sad, 2011.

4. Dukić, D., i LJ. Gavrilović, Hidrologija.  Zavod za udžbenike i nastavna  

    sredstva, Beograd, 2006.  

5. David M. Harper, Maciej Zalewski, Nic Pacini: Ecohydrolgy, CABI, 2008.

6. Bedient, Philip B.; Huber, Wayne C.; Vieux, Baxter E.: Hydrology and Floodplain Analysis,  

    International Edition, 2012.

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Auditory lectures with presentation technology. Examples of elaboration and processing of individual examples from the literature.

	Knowledge assessment (maximumpoints: 100)

Seminary - 60 points 

Presentation - 40 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Vibrations in Agriculture

	Course code: 3ДАИ1028

	Lecturer(s)(surname, middle initial, name): Radomirovic M. Dragi

	Course status: optional

	ECTS: 10

	Condition: Passed exam in Mechanics (Statics, Dynamics: Kinematics&Kinetics)

	Course aims:
Acquiring basic knowledge in the field of Vibration Theory and developing skills to form mechanical and mathematical models of vibration systems in Agriculture. Applications of the knowledge gained in agricultural systems.

	Course outcome

Identification of practical problems that have occurred due to vibrations and their assessment and removal. The knowledge and skills acquisition includes forming mechanical and mathematical models of vibration systems in Agriculture and their analysis.

	Course contents

Vibrations with one-degree-of-freedom: linear springs in oscillatory systems, free undamped vibrations, natural frequency, free damped vibrations, linear dampers in oscillatory systems,  forced vibrations, external excitation as a consequence of a rotating unbalance, frequency of external excitation, resonance, beating phenomenon, vibro-isolation.

Vibrations with two-degree-of-freedom: natural frequencies, mode shapes, forced vibrations, amplitude-frequency diagrams, dynamic absorber.
Basics of nonlinear vibrations. Types of nonlinearity. Mechanical and mathematical models od vibrational systems in Agriculture.

Sound and Noise: basic terminology. Sound pressure, acoustic impedance, sound intesity, sound power.  Noise level. Loudness.  Equal-loudness curves (isophones).  Equivalent noise level. Weighting curves. Noise assessment. Legal requirements (standards). Noise protection, isolation.

	Recommended literature

Vujanovic B.: Тheory of Oscillations, Faculty of Technical Sciences, Novi Sad, 2005 (in Serbian).

Vukovic J., Obradovic A.: Linear Oscillations of Mechanical Systems, University in Belgrade, Faculty of Mechanical Engineering, 2007 (in Serbian).
Prascevic M., Cvetkovic D.: Environmental Noise, University in Nis, Faculty of Occupational Safety of Nis, 2005 (in Serbian).
Rao S.S.: Mechanical Vibrations, Addison-Wesley, New York, 1995.

	Number of teaching hours
	Lectures: 3+0
	Student research work: 5

	Teaching strategies

Lectures. Consultations

	Knowledge assessment (maximumpoints: 100)

Class activities: 10

Written test: 50

Oral exam: 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Water management

	Course code: 3ДАИ1029

	Lecturer(s) (surname, middle initial, name): Srdjevic M. Bojan

	Course status: Elective

	ECTS: 10

	Condition: 

	Course aims: 

Introduction to approaches, methodologies and software for water management. After passing the final exam, student should have a sufficient knowledge on how to use general water management models, heuristics, and particularly simulation and optimization models. 



	Course outcome

Student is expected to а) have sufficient knowledge in water management, b) be able to understand and apply approaches and methods in planning, development and allocation of water resources, and c) have IT knowledge improved.



	Course contents

· Surface water and groundwater. Availability, demands and manageability.  

· Systems for monitoring, measurement, storage of water and water related resources data.

· Techniques and technologies of water management. 

· Systems, measures and water policies for water use, protection and management in strategic and tactical water management. 

· Strategies of water management. Definition and implementation. 

· Modeling, models and software for water management. Optimization and simulation. 

· Integrating planning and management models. 

· European water framework directive, national regulation and policies. 



	Recommended literature

1. Simonovic S. (2009). Managing Water Resources: Methods and Tools for a Systems Approach, UNESCO Publishing. 

2. Srdjevic Z., Bajcetic R., Srdjevic B.: Identifying the criteria set for multicriteria decision making based on SWOT/PESTLE analysis: a case study of reconstructing a water intake structure. Water Resources Management 26, 3379-3393, 2012.

3. Meire P. (2007). Integrated Water Management: Practical Experiences and Case Studies, NATO Sciences Series, Springer. 
4. Srđević B. (1987). Identifikacija dugoročnih strategija upravljanja sistemima akumulacija primenom mrežnih modela, Doktorska disertacija, Fakultet tehničkih nauka, Univerzitet u Novom Sadu, str. 121,  Novi Sad.

5. Srdjevic B. (2003). Systems Analysis Methods in Engineering With Extensions in Environmental Engineering, federal University of Bahia, Salvador,  Brazil. Beleške sa predavanja na poslediplomskim studijama (na engleskom) 

6. Internet sources

	Number of teaching hours
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, seminars, consultations and practical training.

	Knowledge assessment (maximum points: 100)

Seminal work – 100 points.


Table 5.1 Course Specification for doctoral studies program

	Course: Biologically active components in vegetal food

	Course code: 3ДАИ1030

	Lecturer(s): dr Popović, M., Boris; dr Štajner I. Dubravka

	Course status: optional

	ECTS: 10

	Condition: chemistry and biochemistry 

	Course aims:
The aim of the course is the acquisition of scientific skills and academic skills, develop creative skills and specific practical skills needed for the future development of the careers that are compatible with the modern developments of the discipline in the world today .

	Course outcome:

Developing the ability of students to follow modern achievements in science and profession, developing the ability to solve problems using scientific methods and procedures in the process of growing plants and food production and the development of critical and creative thinking.

	Course contents

Lectures

The chemical constituents of food. Nutrients and antinutritive compounds. Proteins, carbohydrates and lipids. Vitamins, minerals and trace elements. Factors of functional food. Antioxidant compounds of food. Distribution of biologically active food ingredients. Significant biologically active food components: carotenoids, phenolic compounds (flavonoids, phenolic acids and tannins), phytoestrogens, phytosterols, saponins, fatty acids, monoterpenes, glucosinolates, isothiocyanates, thiols, alkaloids, glycosides, enzymes, probiotics and prebiotics, and crude fiber ). Biologically active compounds in different types of plant food and their effect on different systems in the body. Dietary supplements. Fortification of food.

Research work

Sampling of food. Determination the content of certain nutritional substances in food. Determination of total phenols, tannins, anthocyanins, proanthocyanidins, pigments in food. Determination of antioxidant activity of food. Determination of vitamine C and E. Determination of certain bioactive components in plant food.

	Recommended literature

1. M. Поповић, Биохемија биљака, Пољопривредни факултет, Нови Сад, 2002.
2. М. Јашић, Биолошки активни састојци хране, Технолошки факултет, Тузла, 2010.

3. Б. Поповић, Д. Штајнер,  Оксидативни стрес код биљака, Пољопривредни факултет у Новом Саду, 2008.

4. C. Wildman, Handbook of  Nutraceuticals and Functional Foods, CRC Press, 2001.

5. Одабрани чланци из области Функционалне хране и хемије нутрацеутика.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

The method of oral presentation and discussion. Method of presentations, demonstrations, simulations and illustrations on the board and the application of computers. Methods of practical laboratory work. Lectures, consultations, laboratory sessions, seminars.

	Knowledge assessment (maximum points: 100)

Тest: 30

Seminar: 40

Oral exam: 30


Table 5.1 Course Specification for doctoral studies program

	Course: Antioxidants in plants and oxidative stress

	Course code: 3ДАИ1031

	Lecturer(s): dr Popović, M., Boris; dr Štajner I. Dubravka

	Course status: optional

	ECTS: 10

	Condition: chemistry and biochemistry

	Course aims:
The aim of the course is the acquisition of scientific skills and academic skills, develop creative skills and specific practical skills needed for the future development of the careers that are compatible with the modern developments of the discipline in the world today .

	Course outcome:

Developing the ability of students to follow modern achievements in science and profession, developing the ability to solve problems using scientific methods and procedures in the process of growing plants and food production and the development of critical and creative thinking.

	Course contents

Lectures

Introduction. Toxic forms of oxygen and nitrogen. Activated oxygen species. Reduced oxygen species. Biological effects of reduced and activated forms of oxygen. Lipid peroxidation. Toxic forms of nitrogen. Biological effects of nitric oxide. Photosynthetic organisms and protect against free radicals. Enzymes. Nonenzymatic natural antioxidants. The influence of different abiotic and biotic effects on the occurrence of oxidative stress. Hypersensitivity reaction and apoptosis. Systemic resistance and induced resistance in plants.

Research work

Determination of antioxidant enzyme activities (superoxide dismutase, catalase and peroxidase). Methods for determination of total antioxidant activity and scavenging activities of the individual radicals. Determination of malondialdehyde as a measure of intensity of lipid peroxidation. Determination of reduced glutathione, phenolics and carotenoids.

	Recommended literature

1. Поповић. Б., М., Штајнер, Д., Оксидативни стрес код биљака, Пољопривредни факултет у Новом Саду, 2008.

2.Halliwell B., Gutteridge, J.M.C., Free radicals in Biology and Medicine, Science Publications, Oxford, 1989.
3.Ђорђевић ВБ, Павловић ДД, Коцић ГМ, Биохемија слободних радикала, Ниш, 2000.

4.Одабрани научни радови из часописа, зборника радова и интернет публикација.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

The method of oral presentation and discussion. Method of presentations, demonstrations, simulations and illustrations on the board and the application of computers. Methods of practical laboratory work. Lectures, consultations, laboratory sessions, seminars.

	Knowledge assessment (maximum points: 100)

Тest: 30

Seminar: 40

Oral exam: 30


Table 5.1 Course Specification for doctoral studies program

	Course: Instrumental analysis

	Course code: 3ДАИ1032

	Lecturer(s): dr Popović, M., Boris; dr Štajner I. Dubravka

	Course status: optional

	ECTS: 10

	Condition: chemistry and biochemistry 

	Course aims:
The aim of the course is the acquisition of scientific skills and academic skills, develop creative skills and specific practical skills needed for the future development of the careers that are compatible with the modern developments of the discipline in the world today .

	Course outcome:

Developing the ability of students to follow modern achievements in science and profession, developing the ability to solve problems using scientific methods and procedures in the process of growing plants and food production and the development of critical and creative thinking.

	Course contents

Lectures

Introduction. Errors in chemical analysis, and statistical analysis. Introduction to instrumental analysis. Electroanalytical methods of analysis. Spectroscopic methods of analysis. Spectrophotometry and fluorimetry. Atomic absorption spectroscopy. Chromatographic methods. High performance liquid chromatography (HPLC). Gas chromatography (GC). Selection the method for analysis. Sampling and sample preparation for analysis. Removing interference. Selected methods of analysis.

Research work

Sampling and sample preparation for analysis. Application of potentiometric and conductometric determinations. Spectrophotometric and fluorimetric analysis. Atomic absorption spectroscopy. Application of high performance liquid chromatography-HPLC and gas chromatography (GC) for the analysis of selected compounds.

	Recommended literature

1. Ј. Мишовић, Т.Аст: Инструменталне методе хемијске анализе, ТМФ Београд, 1992.

2. M.S.Jovanović, V.M.Jovanović, Elektroanalitička hemija, TMF Beograd, 1994.

3. Љ. Јовановић, Хемијска анализа материјала, ПМФ, Нови Сад, 1998.
4. D. Skoog, D. West, F. Holler, Основе аналитичке хемије, Школска књига, Загреб, 1999.
5. S. Nielsen. Chemical analysis of Food, Techniques and Applications, Elsevier Science, 2012.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

The method of oral presentation and discussion. Method of presentations, demonstrations, simulations and illustrations on the board and the application of computers. Methods of practical laboratory work. Lectures, consultations, laboratory sessions, seminars.

	Knowledge assessment (maximum points: 100)

Теst: 30

Seminar: 40

Oral exam: 30


Table 5.1 Course Specification for doctoral studies program

	Course: BIODIVERSITY OF MICROORGANISMS

	Course code: 3ДАИ1033

	Lecturer(s)(surname, middle initial, name): Djuric S. Simonida

	Course status: election (1st group)

	ECTS: 10

	Condition: Master – Faculty of Agriculture; Master – Faculty of Life Science (biology, molecular biology, biology-chemistry),  Master -FTS (environmental protection )

	Course aims:
Description of scientific methodes used in soil, water and air  microbial biodiversity investigation. Description of distribution of certain systematic and physiological groups of microorganisms in different ecosystems.

	Course outcome

Acquiring new knowledge about activity of microorganisms in soil, water and air which can be practically used in plant production.

	Course contents

Biodiversity of microorganisms in soil, aquatic environment and air. Dispersion of systematic  groups of microorganisms in soil, water and air. Dispersion of microorganisms, involved in cycle of biogenic elements, in different ecosystems. Influence of environmental factors on the changes in composition of the microbial community.  The impact of agricultural practices on the changes in composition of the microbial community in soil and water. The impact of heavy metals, pesticides and other toxigenic materials contamination on  the composition of the microbial community in soil, water and air.

	Recommended literature

1. Јарак, М., Чоло Ј.: Микробиологија земљишта, Пољопривредни факултет, Нови Сад, 2007. 

2. Paul A., Clark F.: Soil microbiology and biochemistry, Academic press, San Diego, California,1996.
3. Јарак, М., Ђурић, С: Практикум из микробиологије, Пољопривредни факултет, Нови Сад, 2006.  
4. Кастори Р. и сар.: Узорковање земљишта и биљака незагађених и загађених станишта. Научни институт за ратарство и повртарство, Нови Сад. 2006.

5. Петровић, О. и сар.: Микробиолошко испитивање квалитета површинских вода, Природно-математички    факултет, Нови Сад, 1998.

6. Prescott, L. M.: Microbiology, 5th edition, McGraw Hill, NY, 2002.

	Number of teaching hours
	Lectures: 3
	Student research work: 0

	Teaching strategies

Theoretical and practical instruction is given to the aid of modern technology in the respective classrooms and laboratories.

	Knowledge assessment (maximumpoints: 100)

Seminary work: 50 points

Oral exam: 50 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Plant nutrition

	Course code: 3ДАИ1034

	Lecturer(s) (surname, middle initial, name): Maksimović, V, Ivana

	Course status: optional

	ECTS: 10

	Condition: Passed exam in Plant physiology at the undergraduate level

	Course aims:
The acquisition of advanced knowledge in plant nutrition.


	Course outcome

Capability to follow and use the latest literature in the field of plant nutrition and the application of modern achievements in the field in scientific research.


	Course contents

Lectures: Introduction, Definition and classification of nutrients, mechanisms of ion uptake by individual cells and root systems, the transport to and through xylem and phloem and regulation, uptake and leakage of mineral elements through the leaves and other aboveground plant parts. Yield and relationships between source and sink , mineral nutrition and yield, the role of macroelements, the relationship between mineral nutrition and plant diseases and pests, diagnostics of nutritional disorders, the influence of internal and external factors on the growth and development of roots, rhizosphere effect on mineral nutrition, plant adaptation to adverse soil conditions.

Research work: Growing plants in a semi-controlled conditions, induction of nutritional disorders and other stresses and analyses of their effects on plant nutritional status.  Case-studies.


	Recommended literature

Marschner, H. (1995) Mineral nutrition of higher plants, Academic Press, USA

Taiz L, Zeiger E (2006) Plant Physiology, Sinauer Associates, Inc. 
Maksimović I, Pajević S (2002) Praktikum iz fiziologije biljaka, Poljoprivredni fakultet i Prirodno-matematički fakultet, Novi Sad (Experiments in plant physiology, in Serbian)

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam). The theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented.


	Knowledge assessment (maximum points: 100)

Student’s research work 40, exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Micotoxin

	Course code: 3ДАИ1035

	Lecturer(s)(surname, middle initial, name):  Jajić M. Igor

	Course status:  Elective

	ECTS: 10

	Condition: There are no requirements 

	Course aims:
Acquisition of knowledge about mycotoxins production, their metabolism in the animal body and negative efects of their residues in livestock products to consumers

	Course outcome

Qualifications of candidates for further research in mycotoxins and food safety. The ability to expand and transfer the knowledge into scientific research teams and organizations dealing with food safety.

	Course contents

The origin and physical-chemical properties of mycotoxins. Molds as producers of mycotoxins. Metabolism of mycotoxins. Biological effects and toxicity of aflatoxin, ochratoxin, zearalenone, deoxynivalenol, ergot alkaloids in animal body. Mycotoxins distribution in food chain. Mycotoxin residues in foodstuff of animal origin. Mycotoxin adsorbents and other methods of decontamination of feed. Legislation in Serbia and the European Union. Preventive action in order to inhibit the production of mycotoxins in plant material.

	Recommended literature

Diaz, D. (Ed): The Mycotoxin Blue Book, Nottingham University Press, 2005.
D’Mello, J.P.F. (Ed): Food Safety: Contaminants and Toxins, Cab International, 2003.

Igor Jajić: The quality and safety of animal products (Practicum, the material in manuscript).

	Number of teaching hours
	Lectures: 30
	Student research work: 75

	Teaching strategies

Theoretical study:  video presentations, oral presentations with active students participation, term papers, tests. Practical classes: lab exercises, video presentations, active student participation in exercise.

	Knowledge assessment (maximumpoints: 100)



	Class activities
	10

	Seminars
	40

	Oral exam
	50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Animal morphology and physiology

	Course code: 3ДАИ1036

	Lecturer(s)(surname, middle initial, name):Aleksandar K. Božić, Dragan R. Žikić

	Course status: Election

	ECTS: 10

	Condition: none

	Course aims:
A clear understanding of the morphological and physiological characteristics of animals in the area covered by the subject content. Acquiring knowledge for successfully overcoming professional teaching subjects crucial for the development of selected PhD theses



	Course outcome

Students achieved an average 75% success rate in completing the pre-examination and examination duties, allowing them to more easily understanding of other subjects in further study



	Course contents

Theoretical study.

Morphological characteristics of the musculoskeletal system. Morphological parameters and histological structure of digestive tract. Skin characteristics and importance in modern livestock production. Morphological characteristics of the endocrine glands. Morphological characteristics of the reproductive organs. The morphology and physiology of the muscles. Enzymes and digestion flow. Factors relevant to the course and scope of absorption in the digestive tract. The importance of microbial digestion. Metabolic processes and homeostatic principles in maintaining proper metabolic flux. Acid-base balance and its regulation. Liver function and relationship to the intensity of metabolic processes. Relationship neural and humoral regulation. Reproductive Physiology.

Practical classes.

Histological structure of digestive and reproductive tract. Preparation of histological preparations, staining techniques, and analysis of results. Metabolic experiments in animal science and physiological research methodology. Modern techniques for finding parameters in animal husbandry. The interpretation of physiological parameters.



	Recommended literature

1. Шијачки,Н., Пантић-Јаблан, О., Пантић, В. (1998.): Морфологија домаћих животиња, Научна књига, Београд 

2. Konig HE, Liebich HG. Veterinary anatomy of domestics mammals. Schattauer, 2003

3. Стојић, В. (1996; 1999; 2004) Ветеринарска физиологија, Научна књига, Београд. 
4. Sjaastad, Q.V.,Hove, K., Sand, O. (2003) Physiology of domestic animals. Scаndinavian veterinary Press. 
5.  Sherwood, Lauralee, Klandorf, H.,  Yancey, P.H. (2005) Animal physiology – from genes to organisms. Thomson Larc, USA. 

	Number of teaching hours 


	Lectures: 

3x15 =45
	Student research work:
5 x 15 = 75

	Teaching strategies

oral presentation, interactive methods (CD presentations, quiz), individual and group laboratory, microscopy, visit the reference laboratories



	Knowledge assessment (maximumpoints: 100)



	Prerequisites
	Points 
	Final examinations
	Points 

	Lecture Attendance
	10
	Oral part of examination
	 60

	Seminar paper
	30
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Animal Behavior and Welfare

	Course code: 3ДАИ1037

	Lecturer(s)(surname, middle initial, name): Mirjana B. Đukić Stojčić

	Course status: Elective

	ECTS:10

	Condition:

	Course aims:
Consideration of the physiological processes in the behavior of domestic animals. Defining and making etogram of domestic animals. The abnormal behavior of domestic animals.  Welfare of domestic animals. The problems of the welfare of farm animals.

	Course outcome

Formation of specialized professionals, who are trained to be on the basis of acquired knowledge in the areas of behavior and welfare of farm animals. Behavior is an important indicator of the health of animals and understanding of animal behavior is the key to good management in livestock production. Knowledge, gives academics and professional skills using compentence knowledge to successfully solve complex problems in research related to behavior and welfare of domestic animals.

	Course contents

Basic principles of animal behavior. Physiological processes in animal behavior. Mechanisms of regulation of behavior. Innate and acquired behavior. Motivation and organization behavior. Indicators of abnormal behavior. The behavior of cattle. The behavior of pigs. The behavior of sheep and goats. The behavior of birds. The behavior of horses. Animal welfare. Indicators of welfare. The influence of people on animal welfare. Behaviour and welfare in relation to disease in animals.

	Recommended literature

1. Hristov, S., Bešlin, R.: Stres domaćih životinja, Poljoprivredni fakultet, Zemun, 1991.
2. Keeling, L.J. and Gonyou, H.W.: Social Behaviour in Farm Animals, CAB International 2001.

3. Krajinović M., Čobić T., Ćinkulov Mirjana: Opšte stočarstvo, Poljoprivredni fakultet, Novi Sad, 2000.

4. Jensen. P.:  The Ethology of Domestic Animals, CAB International, 2002.
5. Vučinić, M.: Ponašanje, dobrobit i zaštita životinja. Fakultet veterinarske medicine, Beograd, 2006
6. D. M. Broom, Ph.D., Andrew F. Fraser: Domestic Animal Behavior and Welfare, CABI, 2007.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures. Presentations. Consultation. Practical exercises in the laboratory and on the farm. 

	Knowledge assessment (maximumpoints: 100)
Pre-exam

Points

Final exam
Points
Wrriten exam
30

 Oral Exam
50
Seminar

20



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Hydraulics (Хидраулика)

	Course code: 3ДАИ1038

	Lecturer(s)(surname, middle initial, name): Salvai, A. Atila

	Course status: facultative

	ECTS: 10

	Condition:

	Course aims:
Introducing students to contemporary scientific approaches to application of hydraulics in management, use and water protection.

	Course outcome

Capacitate students to apply hydraulics during research and scientific work in the field of management, use and water protection.

	Course contents

            Non stationary flow in open streams and structures. Wave propagation. Water hammer. Oscillations in outer reservoirs. Dimensional analysis – influence of various factors on flows. Basics of modeling. The low of similarity, criteria of hydrodynamic similarity. Term of hydraulic similarity. Model distortion.

             Groundwater flow – filtration. Examples of stationary groundwater flow under pressure in layer of constant thickness. Stationary flow with free surface aquifer. Flow under the dam. Flow through earth dam. Non stationary groundwater  flow with open surface. Numerical solution of the groundwater flow. Analogy for studying of groundwater – electrical analogy. Forces affecting the porous medium and filtration stability.

	Recommended literature

1. Радојковић М, Клем Н.: Примена рачунара у хидраулици, Грађевински књига, Београд, 1989.

2. Мушкатировић: Регулација река, Грађевински факултет, Београд, 1991.

3. Ven Te Chow: Open-chanel hydraulics, McGraw-Hill book company, 1959.

4. Борели, М.: Хидраулика, Научна књига, Београд, 1984.

5. Victor, L., Streetar, E., Benjamin, W.: Fluid mechanics, McGrow-Hill book company, 1986.

6. Haestad Methods: Computer Applications in Hydraulic Engineering, 2004.
7. Script, manuals, internet sources and other materials.


	Number of teaching hours: 4+6 (150)
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, consultations and field work. Completing small specialized projects.

	Knowledge assessment (maximum points: 100)

	
	points
	Final exam 
	points

	Completing seminar/project
	30
	Oral exam
	30

	Defending seminar/project
	40
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Advanced phytopharmacy 1

	Course code: 3ДАИ2039

	Lecturer(s) (surname, middle initial, name): PhD Sanja Lazić, full professor , PhD Dušanka Inđić, full professor

	Course status: Electoral

	ECTS: 

	Condition: Exam in Methods of Scientific work 

	Course aims
For students to acquire knowledge of: pesticides properties, pesticides fate in the environment, assessment of biological effects (phyto-toxicity, efficacy), possibilities of pesticide mixtures application and to cope valid and standard scientific methods 

	Course outcome
Acquired knowledge will contribute to improvement of capacities for scientific work in area of modern pesticide applications, in terms of providing safe food and products and environmental protection, as well as to train students for further knowledge transfer.

	Course contents

Тhеоry
Pesticides and soil- soil-bounded residues; Pesticides and plants – bounded residues; Pesticides and water- transport processes, transformation processes, effect on living organisms, pesticide degradation; Poisons and toxicity- mutagenicity, cancerogenicity, teratogenicity, reproductive effects, endocrine disruptors; Insecticides, fungicides and herbicides - еcotoxicity; New trends in development of pesticide formulations; Pesticides and food safety; management of obsolete pesticides. Biological effects (fungicides and zoocides in agriculture) on cultivated plants; Physical and biological compatibility of pesticide mixtures and/or mixtures of pesticides and non-pesticide compounds; Evaluation of pests sensitivity of towards pesticides (fungicides and zoocides in agriculture); Development of anti-resistance strategy; Alternatives to pesticides of high risk; biopesticides and non-pesticide compounds in phytomedicine.

Students research work 

Preparing pesticide formulations; Methods for detection of active ingredients content; assessment of biological effects; Phyto-toxicity detection; Basic criteria for preparation of pesticide mixtures; Evaluation of sensitivity levels of pest organisms towards pesticides (fungicides and zoocides in agriculture) –analysis and data interpretation; Roll and significance of rapid biological methods i.e. bioassays in phyto-medicine

	1. Recommended literature

2. Шовљански, Р., Лазић, С.: Основи фитофармације, Пољопривредни факултет Нови Сад, 2007.

3. Инђић, Д., Вуковић, С.: Практикум из Фитофармације (фунгициди, зооциди), Пољопривредни факултет, Нови Сад, 2012.

4. Tomlin, C. (Ed) (2006): The Pesticide Manual (14th ed). British Crop Protection Council, Farnham.
5. Copping, L.G.: The Manual of  Biocontrol Agents, BCPC, UK, 2009.
6. Јањић, В. : Фитофармација. Друштво за заштиту биља Србије, Београд, 2005.
7. ЕРРО Standards, Guidelines for the efficacy evaluation of plant protection products, Vol. 1-3,  2004

	Number of teaching hours

3+5 (120)
	Lectures:
3x15=45
	Students research work:
5x15=75

	Teaching strategies

Oral presentations, conversation and video presentations. Demonstration methods. Practical and experimental methods. Assay writing method.

	Knowledge assessment (maximum points: 100)

Pre-exam obligations 
points

Final exam 

points

Activities during lectures

10

Written exam

Oral exam

30

Writing an assay

40

..........

Seminars
20



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Diagnosis of plant pathogenic viruses

	Course code: 3ДАИ2040

	Lecturer(s)(surname, middle initial, name): Bagi F. Ferenc

	Course status: optional

	ECTS: 10

	Condition:-

	Course aims:
Knowledge of techniques for diagnosis of plant pathogenic viruses in order of prevention of economic losses.



	Course outcome

Capability of detection and identification of phytopathogenic viruses by classical methods and molecular tools.



	Course contents

Host range of plant pathogenic viruses, diagnostic hosts- herbaceous hosts, woody indicators, inclusion bodies, virus transmission, biophysical properties, electronic microscopy, serological techniques of identification, virus purification, electrophoresis, nucleic acid isolation, RT-PCR, PCR. Other molecular techniques for plant virus identification. 



	Recommended literature

Strange, R.N. (2003): Introduction to Plant Pathology. John Wiley & Sons Ltd,
Agrios, G.N. (2011): Plant Pathology. Elsevier Academic Press
EPPO standards (2002): Production of healthy plants for planting. Certification schemes for pathogens tested plant materials. European and Mediterranean Plant Protection Organization

Dijskra, J., de Jager, C. (1998): Practical Plant Virology: Protocols and Exercises. Springer Verlag

Hull, R. (2002): Matthews' Plant Virology. (Fourth Edition). Elsevier Ltd.


	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Interactive teaching by use of power point presentations.



	Knowledge assessment (maximumpoints: 100)

Activity during teaching hours 40, Seminars 40 points, oral exam 20 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Ecological Biochemistry

	Course code: 3ДАИ2041

	Lecturer(s) (surname, middle initial, name): prof. dr Milan T. Popović, full professor and prof. dr Đorđe R. Malenčić, full professor 

	Course status: elective course

	ECTS: 10

	Condition: -

	Course aims: Introduction to mechanisms and molecular aspects of ecological biochemistry.

	Course outcome

Comprehensive knowledge about mechanisms and molecular aspects of ecological biochemistry.

	Course contents

Theory: 

Biochemical adaptation of plants to environment. Plant toxins and their effect on herbivores and pathogens. Plant secondary biomolecules as insect attractants and repellents. Relationship between plant and vertebrate, including humans. Static and induced mechanisms in plants during defense against herbivores. Defense substances: terpenoids, alkaloids, phenolics and chinones. Allelopathy. Host-parasite biochemistry. Cormophyte-tallophyte interactions. Biochemistry of plant resistance to disease. Phytoalexins and phytotoxins. Plant cell biotechnology.

Practice: 

Determination of essential oil composition. Methods for essential oil identification. Antimicrobial characteristics of essential oil. Isolation and determination of alkaloids compounds in pepper fruit. Determination of total carotenoids content in plant material. Isolation and determination of total phenolics and tannins contents in Salvia leaves. Determination of total flavonoids content. Determination of proantocyanidin content in petals. Plant hypersensitive response to pathogen attack – determination of reactive oxygen species and lipid peroxidation intensity. Field research.

	Recommended literature

1. Popović M.: Biohemija biljaka. Poljoprivredni fakultet. Univerzitet u Novom Sadu. 2005.

2. Harborne J.B (Ed.).: Introduction to ecological biochemistry, Academic Press, London, 1994.

3. Popović M., Malenčić Dj.: Aktivni principi ukrasnog bilja, Poljoprivredni fakultet Novi Sad, 2006.
4. Malenčić Dj, Popović M.: Praktikum iz biohemije biljaka, Poljoprivredni fakultet Novi Sad, 2011.

5. Sandermann H.: Molecular Ecotoxicology of Plants, Springer, 2003.

	Number of teaching hours

4+4 (120)
	Lectures: 60
	Student research work: 60

	Teaching strategies

Methods of knowledge assessment: written exam, oral exam, project presentation, seminar etc.

	Knowledge assessment (maximum points: 100)

	Prerequisite 
	points
	Final exam
	points

	Colloquium
	up to 20
	Written exam
	up to 30

	Term paper
	up to 20
	Oral exam
	up to 30


Table 5.1 Course Specification for doctoral studies program

	Course: Advanced Herbology 1

	Course code: 3ДАИ2042

	Lecturer(s) (surname, middle initial, name): Konstantinović I. Branko

	Course status: Elective

	ECTS: 10

	Condition: Condition for exams are in accordance with ECTS system. It is predicted for student to write one seminar paper.

	Course aims: Acquiring knowledge on weed species, their spread and significance for agricultural, i.e. field, vegetable, orchard-vineyard and non-agricultural (ruderal) areas. 

	Course outcome: The acquired knowledge of this course represents an upgrade of the previously gained knowledge from the field of herbology, necessary for choice of measures for control of resistant weed species. 

	Course content

Main biological features of weed species. Life form of weed species, ecological indexes.  Influence of abiotic and biotic factors to the occurrence and spread of weeds. Invasive and quarantine weed species.  Types of competition between cultivated crops. Auto ecology of weed species. Light and weeds. Influence of temperatures on weeds. Water regime of weed plants. Influence of the air on weeds. The soil and weeds. Biotic factors. Anthropogenic factors and weed plants. Joint action of ecological factors to weeds. Sinecology of weeds. Morphology, anatomy, histology, physiology and ecology of weeds and cultivated species.  Phytocenoses of cultivated crops and their basic specificity. Methods of study and mapping of phytocenoses. Phytocenology and agriculture.  Basics of biocenology. Morphology and organization of agro-phytocenoses. Distribution of plant communities.  An overview of agro-phytocenoses in our country. More important weed phytocenoses of row crops, small grains, orchards, vineyards, ruderal, meadow and pasture phytocenoses, aquatic ecosystems. 

	Recommended literature

Konstantinović, B.: Poznavanje i suzbijanje korova, Univerzitet u Novom Sadu, Poljorpivredni 

                                fakultet, Novi Sad,  1999.

Konstantinović, B., Stojanović, Slobodanka, Meseldžija Maja: Biologija, ekologija i suzbijanje 

                               korova, Univerzitet u  Novom Sadu, Poljoprivredni fakultet, Novi Sad,  2005.

Konstantinović,B., Bošković,J.: Biotehnologija u zaštiti bilja. Univerzitet u Novom Sadu, 
                               Poljoprivredni fakultet, Novi Sad, 2001.
Konstantinović, B. : Korovi i njihovo suzbijanje. Univerzitet u Novom Sadu, Poljoprivredni 

                               fakultet, Novi Sad,  2008.

Konstantinović, B. : Osnovi herbologije i herbicidi. Univerzitet u Novom Sadu, Poljoprivredni 

                               fakultet, Novi Sad,  2011.

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies:  Theoretical lectures –verbal, textual and demonstrative-illustrative methods. Practical classes performed by visual methods in laboratory and in the field.

	Knowledge assessment (maximum points: 100)
Activity during lectures – up to 10

Activity during student research work – up to 10

Seminar-s – up to 50
Oral exam – up to 30


Table 5.1 Course Specification for doctoral studies program

	Course: Advanced Entomology

	Course code: 3ДАИ2043

	Lecturer(s): Almaši S. Radmila, full professor

	Course status: obligatory

	ECTS:

	Condition: Master thesis defended

	Course aims:
The goal of this course is to instruct the candidate to chose scientific field as an upgrade to the previously acquired knowledge.

	Course outcome

Knowledge gained from this course will enable candidate to extended knowledge of the previous studies of selected specific scientific field.

	Course contents

Depending on the interest of a PhD candidate course will provide innovations in specific scientific and technical fields which candidate is chosen.
Research work is based on the individual work to a detailed introduction to the selected narrow scientific field.

	Recommended literature

Alford, V David (1984): Fruit Pests, Ministry of Agriculture, Fisheries & Food, Bristol, England.
Radmila Almaši, Injac, M., Almaši Š. (2004): Harmful and Useful Organisms of Pomes, Faculty of Agriculture Novi Sad 
Tanasijević, N., Simova-Tošić, D. (1987): Special entomology. Naučna knjiga, Beograd.

Collective of autors (1967): Pests in crop production, special part II Zavod za izdavanje udžbenika, SR Srbije, Beograd. 
Collective of autors (1983): Prognostic and reporting service manual for agricultural crops, Savez društava za zaštitu bilja Jugoslavije, Beograd.

Korunić, Z.(1990): Pests of stored products, Jugoinspekt, Zagreb.

Reichmuth, C., Scholler, M., Ulrichs, C. (2007):  Stored Product Pests in Grain Agroconcept Verlagsgesellschaft, Syngenta,

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Classes are conducted with the use of modern techniques.  
Visual teaching methods with the use of modern teaching aids and laboratory equipment.
Practical lessons - self-employed management students and demonstrative-illustrative method.

	Knowledge assessment (maximumpoints: 100)

activities during lectures
5

practical training
5

oral exam
50

tests
20 
..........

tests
20



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Ornamental plant architecture

	Course code: 3ДАИ2044

	Lecturer: Dr. Emina M. Mladenovic, Docent

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:
Enhancing students creative skills in order to develop their awareness of the morphological characteristics and regularities that appear in the ornamental plant flower, leaf and canopy architecture.

	Course outcome

Nurturing specialists with the ability to envision how the plant will develop over time and accordingly select plants for specific purposes.

	Course contents

Theoretical studies

Decorative plant leaf, root, branch, and reproductive organ morphology with identification of specific cases, Meristem position and potential and timing of meristemic activities, Branch structure and position, branching angle. Tree Architecture, Models of Development, Herb Architecture, Liane Architecture.

	Recommended literature

1. Bell, A. D. (2008). Plant form. Oxford, UK: Oxford University Press. 1-431.



	Number of teaching hours:

3 × 15 = 45
	Lectures:
	Student research work:

	Teaching strategies

Teaching is conducted in a lecture format, whereby theoretical aspects are supplemented by characteristic examples that facilitate the understanding of the subject matter. In addition to lectures, regular consultations are held. Lecture presentations are available to students in electronic form. Students can take tests on the parts of the curriculum, divided into logistics units, as a part of the teaching process.



	Knowledge assessment (maximum points: 100)
Seminar 50

Written Exam 25

Oral Exam 25



Table 5.1 Course Specification for doctoral studies program

	Course: Special zoology

	Course code: 3ДАИ2045

	Lecturer(s) (surname, middle initial, name): Rajković V. Dragana

	Course status: elective

	ECTS: 10

	Condition: no

	Course aims:
Obtaining the knowledge and skills in the subject content which provides the expertise for the identification and determination of different animal species of importance for agriculture, veterinary and medicine practice. 

	Course outcome

PhD student is completely capable for practical and scientific research by applying knowledge gained in the field of Special zoology.

	Course contents

Systematics, taxonomy and determination of certain animal groups of importance for agriculture, veterinary and medicine. Bioecology, morphology and ethology of given animal taxa: Annelida, Crustacea, Arthropoda, Mollusca, Pisces, Amphibia, Reptilia, Aves and Mammalia. Monitoring models and control methods of potential pest species of higher animal taxa. Biodiversity and endangered species in habitats with different levels of protection. The role of these species as reservoirs of various infectious pathogens of importance for humans and animals health.

	Recommended literature

1. Dorit R.L., Walker Jr W.F., Barnes R.D. (1991): Zoology. Saunders College Publishing.

2. EPPO Standards, Guidelines: 1997., 1999., 2001. and 2003.
3. Gratz N. (2006): Vector- and Rodent-borne Diseases in Europe and North America: Distribution, Public Health Burden and Control. Cambridge University Press.

4. Grzimek, B. (2004): Grzimek’s Animal Life Encyclopedia. Vol. 01-16. Schlager N. (Ed.). Thomson, Gale, Canada.
5. Hickman, Jr. C.P., Roberts, L.S., Keen, S.L., Larson, A., I’Anson, H., Eisenhour, D.J. (2008): Integrated Principles Of Zoology, 14th Ed. McGraw-Hill, New York, USA.
6. Southwood T.R.E., Henderson P.A. (2000): Ecological methods. Blackwell Science.

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies

The method of oral presentations and discussions. Methods of power-point presentations, demonstrations and illustrations. Practical laboratory and experimental methods. Case studies and field research.

	Knowledge assessment (maximum points: 100)

	Pre-exam obligations
	Points
	Final exam
	Points

	Research work 
	20
	Oral
	50

	Seminar papers 
	30
	
	


Table 5.1 Course Specification for doctoral studies program

	Course:     Monitoring of Insects 

	Course code: 3ДАИ2046

	Lecturer(s) (surname, middle initial, name): Aleksandra M. Ignjatović Ćupina

	Course status: elective

	ECTS: 10

	Condition: 

passed examination in Outlines of entomology, Insect Systematics and Medical Entomology (Undergraduate Academic Studies)or Applied Entomology (Graduate Academic Studies-Master)

	Course aims:

Introduction to different approaches and techniques of monitoring beneficial and pest insect species. Acquired knowledges represent the upgrade of previously acquired knowledges in the field of entomology and provide scientific fundamentals for individual scientific research work, as well as for the practical work in the field of entomology. 

	Course outcome

Acquisition of:  scientific and practical skills for selection and application of adequate monitoring strategies for different insect groups; adequate monitoring implementation; observation of species composition and population status; competences for solution of problems related to control of pest insect species and conservation of beneficial insects, based on economical and ecological justification. 

	Course contents

Importance, objectives and practical application of monitoring. Population age structure, seasonal and daily activity of insect populations. Monitoring in hibernation and estivation phases. Selection of localities, period and method of monitoring implementation. Seasonal and daily monitoring. Techniques of monitoring different insect groups. Data processing and interpretation of the monitoring results and practical significance. Examples on selected insect groups. 

	Recommended literature

1. Колектив аутора (1983): Приручник прогнозно-извештајне службе у заштити пољопривредних култура. Друштво за заштиту биља Југославије, Београд. 682 pp.

2. Borror, D.J. Triplehorn, C.A., Johnson N. F.(1989): An Introduction to the Study of Insects. Saunders College Publishing, Sixth edition. 875pp
3. Southwood T.R.E. (1978): Ecological Methods With particular reference to the study of Insect Populations. Chapman & Hall, London, Second edition. 524 p.

4. Chinery M. (1976): A Field Guide to the Insects of Britain and Northern Europe. Collins, London. Second edition.352

5. Chinery M. (1998): Guida degli insetti d`Europa. Franco Muzzio Editore, Padova. 431 pp.
6. Rivosecchi L. (1978): Fauna d’Italia XIII. Simuliidae (Diptera Nematocera). Edizioni Calderini, Bologna – 533 pp

	Number of teaching hours
	Lectures: 3x15=45
	Student research work: 5x15=45

	Teaching strategies

Theoretical and practical classes; interactive individual and group work; demonstrative- seminar papers
Lectures are performed in form of computer presentations, by the use of other didactic tools and visual demonstrations in laboratory and field; demonstrative- seminar papers. 

	Knowledge assessment (maximum points: 100)

Seminar paper 50 points; oral exam 50 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Fertilization in intensive crop production

	Course code: 3ДАИ2047

	Lecturer(s)(surname, middle initial, name): Богдановић,  М., Даринка, и Манојловић, С., Маја

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:

Acquiring advanced knowledge of the planning system of fertilization in the intensive crop production in different agro-ecological systems.

	Course outcome

Students are trained to apply their knowledge in their research work, in the extension service for the production of food, seeds and planting materials.

	Course contents

Lectures:
Soil fertility, a prerequisite for intensive crop production. The soil fertility control system. Principles of fertilizer application in intensive crop production. Fertilization to raise the quality of the products. Fertilization of field crops. The application of fertilizers in orchards and in grape production. The application of fertilizers in vegetable production. Application of fertilizer in the production of flowers. Fertilization of grass.
Research study:
-Taking georeferenced soil samples in order to control soil fertility and formation of a soil information system.
- Fertilizer recommendation (quantity, doses and balance of elements, time and method of application) in the soil information system.
- Fertilizer recommendation for each plant species. 

	Recommended literature

1. Soil fertility and fertilizers, Havlin J.L. et al., Pearson education, Inc. Upper Saddle River, New Jersey, 2005.

2. Исхрана воћака. Монографија, Убавић М., Кастори Р., Ољача Р., Марковић М.,Пољопривредни факултет, Бања Лука, 2001.
3. Исхрана поврћа. Монографија, Убавић М., Пољопривредни факултет, Бања Лука, 2002.

4. Монографија. «Азот агрохемијски, агротехички, физиолошки и еколошки аспекти.» Уредник Кастори Р. Пољопривредни факултет, Нови Сад, 2005.

	Number of teaching hours 150
	Lectures: 60
	Student research work: 90

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam).  Laboratory studies.

	Knowledge assessment (maximumpoints: 100)

Term paper 50, oral exam 50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Methods and machines of pesticide application in plant protection

	Course code: 3ДАИ2048

	Lecturer(s)(surname, middle initial, name): Bugarin M.  Rajko, Bagi F. Ferenc

	Course status: optional

	ECTS: 10

	Condition:-

	Course aims:
Evaluation of factors which can affect efficacy of pesticides in rational, economical and ecologically acceptable pesticide application. Use of optimal methods, techniques, and machines for pesticide application in plant production. 



	Course outcome

Knowledge for

· Choice of optimal pesticide aplication methods, techniques and machines
· Optimal exploatation of mechanisation, ecologicaly acceptable pesticide aplication, production of residue-free plant proucts
· Proper maintanance of machines for pesticide aplication
· Acceptable work organisation, with full exploatation of capacities
· Knowledge of principles of integrated plant protection and disease forecasting models.

	Course contents

Techiques and methods of pesticide aplication- machines for spraying, mist makers, dust application, and other aplication techniques. Use of aircraft in pesticide aplication. Seed treatment with pesticides. Automatisation in pesticide aplication, devices for CDA aplication method, recycling method. Work organisation in pesticide aplication. Equipment for safe pesticide aplication. Priciples of integrated pest protection. Forecast models and equipment for economically harmful agents in plant production. 


	Recommended literature

1. Брчић, Ј. и сурадници: Механизација у воћарству и виноградарству, Загреб 1995.

2. Урошевић, М.: Машине и апарати за примену пестицида, Пољопривредни факултет, Београд, 2001.

3 Êîëåêòèâ àóòîðà (2012): Ôèòîìåäèöèíà. Óðåäíèöè: Ôåðåíö Áàãè, Êàðîš Áîäíàð. Óíèâåðçèòåò ó Íîâîì Ñàäó, Ïîšîïðèâðåäíè ôàêóëòåò, 1-304.

4 Agrios, G.N. (2011): Plant Pathology. Elsevier Academic Press


	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Interactive teaching by use of power point presentations.



	Knowledge assessment (maximumpoints: 100)

Activity during teaching hours 40, Seminars 40 points, oral exam 20 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: The purification of air and water in animal husbandry

	Course code: 3ДАИ2049

	Lecturer(s)(surname, middle initial, name): Miodrag S. Zoranović

	Course status: elective

	ECTS: 10

	Condition: protocol defined

	Course aims:
Pointing out the importance of clean living fluid technology in breeding animals in terms of technological productivity, the quality of the base product, environmental protection and energy saving.



	Course outcome

High technical and technological capacity to manage the process of breeding livestock, ie. with contemporary trends in the field of healthy livestock and human food (causal), the choice of mechanical systems, and microbial gas purification and conditioning of air in the space with controlled breeding systems for regeneration of the latent heat, water purification nanotechnologies, taking serious steps in the field of energy efficiency and environmental protection and so on.

	Course contents

Theoretical study definition of the relevant factors controlled microclimate in livestock areas. Reference values ​​for microclimatic factors in the production of animal species according to their age. Natural and forced modes of regulation microclimate factors in controlled breeding areas. The existing heating systems and their impact on the local climate controlled space factors in animal husbandry. Existing and new ventilation systems for livestock buildings. Air purification as well as reduction of the energy factor inputs, increase the quality of the final product, environmental and human factors, as well as direct participants in the technological process.

Practical lessons: Modeling System kontreolu microclimate in livestock buildings. Direct involvement in the implementation of national and technological projects related to maintenance microclimate. Going to the site to monitor and resolve significant technical and technological problems in the production of livestock



	Recommended literature

1. Kamp P., Timmerman J.G.(2003): Computerised Environmental Control in Greenhouses. PTC++, Netherlands.

2. Todorović, B. (1998): Klimatizacija.Savez mašinskih i elektrotehničkih inženjera i tehničara Srbije (SMEITS), Kneza Miloša 7. Beograd. 

3. Bogner, M., Stanojević, M., Livo, L. (2006). Prečišćavanje i filtriranje gasova i tečnosti. ETA Milana Rakića 4. Beograd. 
4. Zoranović M (2005): Određivanje temperaturnog poljja referentnog prostora za uzgoj prasadi. Doktorska disertacija. Poljoprivredni fakultet, Univerzitet u Novom Sadu.

Maša Bukurov:Uređaji za mehaničko prečišćavanje vazduha, FTN Izdavaštvo, Novi Sad, 2009.

	Number of teaching hours 2+2
	Lectures:
	Student research work:

	Teaching strategies

Theoretical basis of microclimate factors, direct presentation of practical solutions in practice and laboratory conditions, with direct involvement in implementing appropriate technological solutions for reheating, treatment and conditioning of air and water treatment effects of nanotechnology ...



	Knowledge assessment (maximumpoints: 100)
learning activity 10

seminar papers 30

test  20

final exam 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Geographic Information Systems Applications in Water Management 
(Примена географско информационих система у водопривреди)

	Course code: 3ДАИ2050

	Lecturer(s)(surname, middle initial, name): Salvai A. Atila, Benka P. Pavel

	Course status: facultative

	ECTS: 10

	Condition:

	Course aims:
Introducing students to contemporary scientific approaches to application of GIS in management, use and water protection.

	Course outcome

Capacitate students to apply GIS during research and scientific work in the field of management, use and water protection.

	Course contents

· GIS product, geocoded information, possibility of application, linking geographic and attributive values, data visualization

· Georeferenced rasters (orthophoto, maps, etc.)

· Digital terrain modeling (TIN, DEM, DTM)
· Land use types (cultivated, meadows, forests, polygons with different leakage coefficient, Manning coefficient)
· Hydrographic network  (rivers, canals, accumulations, lakes, swamps, etc.)
· Meteorological data (spatial and temporal distribution of meteorological data – precipitation, wind, temperature, etc. )
· Soil types (characteristics, infiltration, Darcy low, etc.)
· Wells (presentation of layers, physical and chemical properties, water levels in piesometers, etc.)
· Road network, railways, embankments and other objects
· Managing processes and resources in GIS surrounding 
· Application of GIS and hydraulic software performs the function of water resources management 

	Recommended literature

1. Burrough P. McDonnell R: Principi geografskih informacionih sistema, Građevinski fakultet, Beograd, 2006.
2. Longley P., Goodchild M., Maguire D., Rhind D.: Geographic Information Systems and Science, John Wiley and Sons, LTD, 2002.
3. Lojo A., Ponjavić M.: GIS u gazdovanju prirodnim resursima, Gaus, Tuzla, 2004.
4. GIS application manuals 

	Number of teaching hours 4+6 (150)
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, consultations and field work. Completing small specialized projects.

	Knowledge assessment (maximum points: 100)

	
	points
	Final exam 
	points

	Completing seminar/project
	30
	Oral exam
	30

	Defending seminar/ project
	40
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Hierarchical decision making

	Course code: 3ДАИ2051

	Lecturer(s) (surname, middle initial, name): Srdjevic M. Bojan

	Course status: Elective

	ECTS: 10

	Condition: 

	Course aims: 

Introduction to approaches, methodologies and software for hierarchical decision making. After passing the final exam, student should have a sufficient knowledge to identify and formulize a problem (define elements of the hierarchy e.g. criteria, alternatives) and define a mathematical tool necessary for solving the problem. Also, student should have knowledge on how to use general decision models and heuristics. 



	Course outcome

Student is expected to а) have sufficient knowledge in hierarchical decision making, b) be able to understand and apply approaches and methods in planning, development and allocation of natural resources, and c) have IT knowledge improved.



	Course contents

· Introduction. 

· Hierarchical processes. Horizontal and vertical structures. 

· Multicriteria analysis. Decision elements: objectives, criteria, sub-criteria, alternatives. 

· Decision support: systems and techniques.

· Decision making under uncertainty.

· AHP method: concept, mathematical basis, hierarchies, prioritization methods, synthesis, consistency.

· PROMETHEE method.

· Individual and group decision making.



	Recommended literature

1. Srdjevic B. Combining different prioritization methods in analytic hierarchy process synthesis, Computers & Operations Research 32 (7), 1897-1919, Elsevier, 2005.

2. Srdjevic B., Srdjevic Z.: Synthesis of individual best local priority vectors in AHP-group decision making. Applied Soft Computing, Available online 7 December 2012. (Elsevier)                                                 http://dx.doi.org/10.1016/j.asoc.2012.11.010
3. Mikhailov L. A fuzzy programming method for deriving priorities in the analytic hierarchy process. Journal of  Operational Research Society 2000; 51: 341-349.

4. Srdjevic Z., Bajcetic R., Srdjevic B.: Identifying the criteria set for multicriteria decision making based on SWOT/PESTLE analysis: a case study of reconstructing a water intake structure. Water Resources Management 26, 3379-3393, 2012.

5. Saaty TL. Analytic Hierarchy Process. New York: McGraw-Hill, 1980.

6. Srdjevic B. Systems Analysis Methods in Engineering With Extensions in Environmental Engineering, federal University of Bahia, Salvador,  Brazil. Beleške sa predavanja na poslediplomskim studijama (na engleskom), 2003. 

7. Srđević B., Srđević Z., Tomin M. Primena analitičkog hijerarhijskog procesa u vrednovanju namena regionalnog hidrosistema 'Nadela', Tematski zbornik radova Melioracije u održivoj poljoprivredi, Poljoprivredni fakultet, Novi Sad, 183-192, 2005.
8. Srđević, B. Nepristrasna ocena značaja kriterijuma u višekriterijumskoj optimizaciji, Vodoprivreda 37 (213-215), 53-58, 2005.

	Number of teaching hours
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, seminars, consultations and practical training.

	Knowledge assessment (maximum points: 100)

Seminal work – 100 points.


Table 5.1 Course Specification for doctoral studies program

	Course: MICROBIOLOGY OF RHIZOSPHERE

	Course code: 3ДАИ2052

	Lecturer(s)(surname, middle initial, name): Jarak N. Mirjana, Djuric S. Simonida

	Course status: election (2nd group)

	ECTS: 10

	Condition: Master – Faculty of Agriculture; Master – Faculty of Life Science (biology, molecular biology, biology-chemistry),  Master -FTS (environmental protection )

	Course aims:
Introduction of students with conditions prevailing in rhizosphere, with root exudates influence on microbial activity and influence of rhizosphere microbiota on plant.

	Course outcome

Information obtained by studying rhizosphere provide opportunities of  application of stimulative microroorganisms for certain plant, as well as antagonistic microorganisms.

	Course contents

Rhizosphere. Rhizosphere specificity of different plants. Plant exudates. Microbial exudates.  Dominant sistematic group of microorganisms in rhizosphere. Rhizosphere microorganisms as plant growth promotors. Elements cycle in rhizosphere. Mycorriza, Actynorriza, simbiotic N-fixation. Relations between microorganisms. Antagonistic microorganisms. Antagonistic relations between microorganisms and plants in rhizosphere. Applicaton of rhizosphere microorganisms in plan production

	1. Recommended literature

2. Јарак, М., Чоло Ј.: Микробиологија земљишта, Пољопривредни факултет, Нови Сад, 2007.
3. Mukerji, K.G. , Manoharachary, C.,  Singh J.:  Microbial Activity in the Rhizosphere.Springer-Verlag Berlin Heidelberg, 2006.
4. Prescott, L. M.: Microbiology, 5th edition, McGraw Hill, NY, 2002.

	Number of teaching hours
	Lectures: 3
	Student research work: 0

	Teaching strategies

Theoretical and practical instruction is given to the aid of modern technology in the respective classrooms and laboratories.

	Knowledge assessment (maximumpoints: 100)

Seminary work: 50 points

Oral exam: 50 points



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Principles of Plant Breeding

	Course code: 3ДАИ2053

	Lecturer(s)(surname, middle initial, name): Boćanski J. Jan

	Course status: Voluntary

	ECTS: 10

	Condition: Biometrics

	Course aims: Aim of this course is introduction student with theoretical basis of plant breeding, with laws of genetics and its application in the plant breeding. Aim is introduce student with different methods of selection and their application on different plant species.

	Course outcome: After study this course student can successful be part of breeding programs and applied theoretical knowledge in practical breeding different plant species.

	Course contents

Genetic variability – sources and uses; Breeding of qualitative and quantitative traits; Inbreeding and heterosis; Choice of parents and creation of initial population; Genetic base and theoretical base of selection; Methods in plant breeding; Breeding vegetatively propagated plants – Theoretical base and theoretical principle of selection. Uses of polyploids in plant breeding; Recurrent selection; Breeding for resistance of plant diseases; Selection intensity and genetic gain; Interaction between genotype and environments; New varieties and their registration.

Student will be has seminars and homework study on the research papers.
Student research work: Research work on the concepts of modern plant breeding, from choice of parents for creation of initial population for selection and development new genotypes for different environments.

	Recommended literature

1. Coors, J.G., and Pandey, S. (Eds.) 1999: The genetics and exploitation of heterosis in crops. American Soc. Agron. Inc., Madison, WI.
2. Hallauer, A. R. (Ed.) 2001: Specialty corn. CRC Press, New York.
3. Bernardo, R. 2010: Breeding for quantitative traits in plants. Stemma Press, Minnesota.

	Number of teaching hours 75
	Lectures: 45
	Student research work: 30

	Teaching strategies

Theoretical part of course will be in lecture rooms. Course is organize across lecture and students home work on specific topics.

	Knowledge assessment (maximumpoints: 100)

Attendance and participation 10, Tests 30, Seminars 20, final exam 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Plant molecular physiology

	Course code: 3ДАИ2054

	Lecturer(s) (surname, middle initial, name):Maksimović V Ivana

	Course status: Optional

	ECTS: 10

	Condition: Passed exam in Plant physiology at the undergraduate level



	Course aims:
The acquisition of advanced knowledge in plant molecular physiology.


	Course outcome

Capability to follow and use the latest literature in the field of plant molecular biology and the application of modern achievements in the field in scientific research.


	Course contents

Lectures: The study of molecular physiology chapters directly related to agriculture: Molecular responses of plants to water and osmotic stress, Molecular responses to temperature stress and lack of oxygen. Molecular response of plants to pathogens, modes of defense plants, systemic resistance, control of genetically engineered pathogens. Study of selected review papers, presentations by the students and discussions.

Research study: Presentation of selected papers from the recent literature and preparing, presenting and discussing those papers


	Recommended literature

Taiz L, Zeiger E (2006) Plant Physiology, Sinauer Associates, Inc. 
Alberts B,  Bray D, Lewis J, Raff M, Roberts K, Watson JD (1994) Molecular biology of the cell, Garland Publishing, Inc., USA.
Kozlowski TT, Pallardy SG (1997) Growth control in woody plants, Academic Press, USA 

Buchanan B, Wilhelm Gruissem W, Jones RL (2002) Biochemistry & Molecular Biology of Plants, American Society of Plant Biologists

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam). The theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented.


	Knowledge assessment (maximum points: 100)

Student’s research work 40, exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Feeding of sheep and goats

	Course code: 3ДАИ2055

	Lecturer(s)(surname, middle initial, name): PhD Milan M. Krajinović professor

	Course status: The electoral

	ECTS: 10

	Condition:

	Course aims:

The acquisition of knowledge in the field of nutrition of small ruminant; education of students for scientific research in the field of nutrition of small ruminants. 

	Course outcome

Student able to understand and successfully solve problems about  nutrition of small ruminants. Student able to work in research institutes on academic expertise of  nutrition of small ruminants.


	Course contents

Theoretical work:

Specifics of digestion of food of small ruminants; the needs nutrients (needs for water, the micro and macro elements, the proteins, the fats, …); feeding of pregnant sheep and goats, feeding offspring, feeding rams,  feeding sheep and goats in lactation, balanced diets for sheep and goats, pasture, silage, have, byproducts of food industry in the diet of sheep and goats.

Research study:

Making meals for certain categories of sheep and goats, calculate needs nutrients for sheep and goats meals.

	1. Recommended literature

2. Jovanović R., Važić B., Šarić M.,: Savremena ishrana koza za mleko. Poljoprivredni fakultet Banjaluka, SP Print Novi Sad, 2012.

3. Mekić, C., Latinović D., Grubić G.: Odgajivanje, reprodukcija, selekcija i ishrana ovaca. Poljoprivredni fakultet Beograd, 2007.

4. Mioč B., Pavić V.: Kozarstvo. Hrvatska mljekarska udruga, Zagreb 2002

5. Spath, H., Thume, O. (2000): Ziegen halten. 5. Аuflage, Eugen Ulmer Verlag, Stuttgart.

6. Mason, I. L. (2002): Mason’s World Dictionary of Livestock Breeds, Types and Varieties. 5th Edition, Valerie Porter, C.A.B International, Oxon, United Kingdom.

7. Hunsley, R. (2001): Livestock Judging, Selection and Evaluation. Interstate publisher, Inc., Fifth edition.

8. Kinghorn B., Van der Werf J., Ryan, M. (2000): Animal breeding: Use of New Technologies. Beef CRC and University of New England.

	Number of teaching hours 3+5
	Lectures: 45
	Student research work: 75

	Teaching strategies

Consultation, Design Powerpoin presentation, visits to sheep and goat farms, practical work on sheep and goat farms.

	Knowledge assessment (maximumpoints: 100)



	Pre obligations
	60
	exam
	40

	
	
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Табела 5.1. Course Specification for doctoral studies program 

	Course:
	Contemporary Biotechnological Control of Domestic Animal Reproduction

	Course code: 3ДАИ2056

	Lecturer(s) (surname, middle initial, name):
	STANČIĆ L. BLAGOJE

	Course status:
	Election

	ECTS:
	10

	Condition:
	-

	Course aims:
Advanced introduce of students to modern biotechnological methods for controled (assisted) reproduction of domestic animals under industrial conditions. The goal is to obtaine the experts capable for scientific research and the application of scientific advances and new technologies in the production of meat, milk, wool, eggs and other animal products.

	Course outcome
Formaing the highly specialized scientists with academic education, with the wider and deeper knowledge in the field of animal biotechnology. Qualified for independent scientific research in the field of modern livestock production. Candidate's ability to improve livestock production, using modern scientific achievements in the field of animal biotehnologje.

	Course contents
Theoretical lessons: 

Definition of controlled (assisted) reproduction of domestic animals; Induction and synchronization of sexual maturation; Synchronization of estrus and ovulation in sexually mature animals; Superovulation induction; Methods  pregnancy diagnosis; Iduction of parturition; Cntrol post partum estrous cycle establishment; Artificial inseminatio; Embryo transplantation; Manipulation with gametes and embryos (gametes obtaining, in vitro fertilization, embryo cloning, sex determination of gametes and embryos, production of chimeras, transgenic animal production, storage of gametes and embryos in vitro); Control of cattle,  sheep and goats, pigs, horses and poultry reproduction..


Practical lessons
Anatomy and histology of the male and female reproductive systems of domestic mammals and birds, classical and new technology in domestic animals, methods of obtaining gametes, methods of synchronizing estrus; surgical and non-surgical methods of embryo transplantation; Modern methods for evaluating the reproductive efficiency of the herd in intensive production.


	Recommended literature:
1. Stančić, B.: Reprodukcija domaćih životinja (udžbenik). Univerzitet u novom Sadu, Poljoprivredni fakultet, 2008.
2. Feldman, E., Nelson, R.: Canine and Feline Endocrinology and Reproduction. Saunders, Elsevier, 2003.
3. Gordon, I.: Reproductive Technologies in Farm Animals. CAB Int. Publ., Wallingford, UK, 2005.
4. Stančić B., Veselinović, S. : Biotehnologija u reprodukciji domaćih životinja (udžbenik). Univerzitet u Novom Sadu, Poljoprivredni fakultet, 2002.
5. Stančić, B.: Reprodukcija svinja (monografija). Univrezitet u Novom Sadu, Poljoprivredni fakultet, 2005.
6. Stančić, B.: Tehnologija veštačkog osemenjavanja svinja (priručnik). Univrezitet u Novom Sadu, Poljoprivredni fakultet, 2006.

	Number of teaching hours
	Lectures: 45
	Student research work:   75

	Teaching strategies:  Theoretical lessons,  Practical exercises, Consultations, Seminars,  Laboratory work.



	Knowledge assessment (maximum points: 100)

	
	points

	written exam
	20

	oral exam 
	40

	project presentation
	20

	seminar
	20


Table 5.1 Course Specification for doctoral studies program

	Course: Conteporary methods for processing aquaculture products

	Course code: 3ДАИ2057

	Lecturer(s)(surname, middle initial, name): Doc. Nada Plavsa, PhD

	Course status: Optional course

	ECTS: 10

	Condition: Non

	Course aims:  

The aim of this course is to provide students with knowledge about nutritional values, the compositional quality and the palatability factors such as visual appearance, smell, firmness, juiciness, tenderness, and flavour of different fish meats. After that, acquaint the students with modern methods of processing fish meat, and make it, as long as possible, fresh, eatable and safe. 


	Course outcome

Qualified student who is fully involved in modern methods of processing, packaging and storage of high quality fish meat and fish products.



	Course contents

Fish as human food; Chemical quality of fish meat;  Nutritional value of freshwater fish meat; Food poisoning with fish meat; Processing of freshwater fish meat with- freezing, drying, salting, smoking, marinating; Industrial Processing Technology of fish meat; Preservation of fish in the cold chain; Preservation of fish in the warm chain; Utilization of byproducts of industrial processes in freshwater fish processing- fish meal, pituitary, guanin. Status of freshwater fish processing in world and Serbia; Packaging; Preservation and storage of fish.

	Recommended literature

1. Baltić, M. Ž,.Teodorović, V.,:Higijena mesa, riba, rakovaiškoljki, udžbenik, Veterinarskifakultet, Beograd, 1997
2. Šoša, B.:Higijena i tehnologija prerade morske ribe,Školska knjiga, Zagreb, 1989
3. Bojčić i sar.: Slatkovodno ribarstvo, Zagreb, 1982.



	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures are colorised with the application of visual-audio equipment; Students research work implies work in fish processing facilities.



	Knowledge assessment (maximumpoints: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Annual forage legumes and grasses

	Course code: 3ДАИ2058

	Lecturer(s) (surname, middle initial, name): Erić J. Pero, Ćupina T. Branko, Djura M. Karagić

	Course status: Professor

	ECTS: 10

	Condition: -

	Course aims:
Work and training of students on theoretical and practical aspects of growing and utilization of annual forage legumes and grasses.

	Course outcome

Acquiring knowledge, skills and competencies in order to produce high-quality forage.

	Course contents

Lectures

Fertilization-nutrition of annual forage legumes and grasses.

Annual forage legumes and grasses for agro ecosystems protection.

Eco-physiology of annual forage grasses and legumes.

Genetic resources of annual forage legumes.

Research work

Laboratory, field and practical exercises of students. Work on the experiments.

	Recommended literature

Carrouee, B., Gatel, F. (1995): Peas - utilization in animal feeding, UNIP, ITCF, p.99.

Eric P., Mihailović V., Ćupina B., Mikić A. (2007): Jednogodišnje krmne mahunarke, Institut za ratarstvo i povrtarstvo, Novi Sad, 272.

Thematic journals and selected chapters.

	Number of teaching hours
	Lectures: 3 (45)
	Student research work: 5(75)

	Teaching strategies

Theoretical study using modern equipment (video beam, etc.), seminar and consultation

	Knowledge assessment (maximum points: 100)

activity during the lectures: up to 10

seminar: up to 50

oral exam: to 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Advanced Phytopharmacy 2

	Course code: 3ДАИ2059

	Lecturers:  Marija F. Zgomba, Branko I. Konstantinović

	Course status:Elective

	ECTS:10

	Condition: Passed exams of Basic Phytopharmacy, Zoocides and Herbicides during undergradueta and Applied Phytopharmacy in graduate/master studies.

	Course aims:
To introduce innovative methods into phytopharmacy and to apply environmentally accaptable pesticides. Choice of products with new receptors in mode f action and possibilties in delayed/postponed resistance mechanism to be included in and sustainable agriculture in a view of plant protection practice. Contemporary zoocides and herbicides and their implementation into programs with the reduced risk to the environment.

	Course outcome

Recognition, acceptance and accomplishment to performe implementation of innovative methods in accordance with the comprehensive methods in phytopharmacy. Chemical, biological and alternative agents that could be successfully applied in sustainable agriculture. Information acquired in this course are complementary to the knowledge obtained at previous levels of education in agronomy/plant protection.

	Course contents

Chemical measures of weed control. Herbicides in small grains, in maize, sunflower, sugar and fodder beet, soybean, tobacco, potatoes and other field crops. Time and manner of herbicide application. Repeated use of herbicides. Herbicides in oilseed and forage crops, in orchards and vineyards, the natural and artificial lawns and non-agricultural areas. Herbicide selectivity and persistence. Resistance of weed species to herbicides. Genetically modified organisms.

Comprehensive outlines of innovative approaches to a sound pest control. Range of products that fulfill contemporary requirements in a sound pest control. Choice of insecticides depending on selectivity properties and plant development seasonal dynamics. Inhibitor growth regulators. Physiological role and mode of action of the insect molting hormone.Biological activity and spectrum of the spinosyns Recent advances in photorhabdus toxins.Insecticidal toxins. Classification and nomenclature. Structure of toxins. Evolution of three-domain toxins. Bisacylhydrazine insecticides with a new mode of action, very high degree of selective insect toxicity and reduced risk to the environment.Risk ecotoxicology and mammalian profiles, 

suited for use in integrated insect management programs.

	Recommended literature

1.Konstantinović, B., Stojanović, Slobodanka, Meseldžija Maja: Biologija, ekologija i suzbijanje korova, Univerzitet u Novom Sadu, Poljorpivredni fakultet, Novi Sad, 2005.

2.Konstantinović,B., Bošković, J.: Biotehnologija u zaštiti bilja. Univerzitet u Novom Sadu, Poljorpivredni fakultet, Novi Sad,  2001.
3. Konstantinović, B. : Korovi i njihovo suzbijanje. Univerzitet u Novom Sadu, Poljorpivredni fakultet, Novi Sad, 2008.

4. Konstantinović, B. : Osnovi herbologije i herbicidi. Univerzitet u Novom Sadu, Poljorpivredni fakultet, Novi Sad, 2011.
5. Janjić, V., Elezović, I.: Pesticidi u poljoprivredi i šumarstvu u Srbiji 2010, Društvo za zaštitu bilja Srbije, Beograd, 2010.
6. Lawrence I. G. and Sarjeet S. Gill (2010): Insect Control, Biological and Synthetic agents. El Sevier Academic Press

7. Scientific publications 

	Number of teaching hours
	Lectures: 45
	Student research work:75

	Teaching strategies

Presentetaion and discussion on topics given in the course contents.

	Knowledge assessment (maximumpoints: 100)

Activity during the course 10, Seminar: 20, Project presentation: 20. Oral exam up to 50


Table 5.1 Course Specification for doctoral studies program

	Course: Plant disease resistance

	Course code: 3ДАИ2060

	Lecturer(s)(surname, middle initial, name): Maširević N. Stevan

	Course status: Choice

	ECTS: 10

	Condition: No

	Course aims:
Introduction to nature of plants resistance to main pathogens and basis of selection process in resistance to main diseases.



	Course outcome

Disease cycles of plant pathogenic fungi and reaction of grown plants to pathogens. Determination of grown plants  resistance to diseases. Significance of resistantance genotypes in comparison to susceptibile. Tolerance to diseases.



	Course contents

Damage threshold for the most important diseases. Most important methods in artificial inoculation in process of testing resistance to diseases. Evaluation of resistance to dominant diseases in case of different attack in field and vegetable crops. Influence of different ecological factors to disease intensity.



	Recommended literature

1. Škorić D. et al. (1989): Sunflower. Monograph, Nolit, Belgrade, 613 No. Author of sections: Sunflower diseases. Maširević S., 427-476. 
3. Gulya, T., Rashid, K., Maširević, S. (1997): Sunflower diseases. In: Sunflower Technology and Production (Schneiter, A., ed.). Madison, str.. 263-379. American Society of Agronomy, Madison, Wisconsin, USA, str. 834
4. Marić A., Čamprag D., Maširević S. (1988): Sunflower diseases and pests and their control. Nolit, Belgrade, 370 
5. Konstantinović, B., Štrbac, P., Balaž, F.(2001): Sugar beet protection  against  pests, diseases and weeds.


	Number of teaching hours:

3+5
	Lectures: 45
	Student research work: 75

	Teaching strategies

Lectures- verbal presentation with visual method presentation using a computer; use other means of didactic (demonstration and display on the board. Student research work- management of the individual work of students, consultation.


	Knowledge assessment (maximumpoints: 100)
Lectures: 10

Student research work: 90



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program 
	Course: Advanced Herbology 2

	Course code: 3ДАИ2061

	Lecturer(s) (surname, middle initial, name): Konstantinović I. Branko, Meseldžija U. Maja

	Course status: Elective

	ECTS: 10

	Condition: Condition for exams are in accordance with ECTS system. It is predicted for student to write one seminar paper.

	Course aims: Acquiring knowledge on weed species, their spread and significance for agricultural, i.e. field, vegetable, orchard-vineyard and non-agricultural (ruderal) areas. 

	Course outcome: The acquired knowledge of this course represents an upgrade of the previously gained knowledge from the field of herbology, necessary for choice of measures for control of resistant weed species. 

	Course content:

Knowledge of basic biological features of weed species from the point of view of herbicide application. Importance of knowledge on agrophytocenoses and agro-eco systems for choice and rational application of measures for control of pests and disease agents. Non-chemical weed control. Application of biological herbicides in weed control. Organisms used in biological control of weeds. Resistance and persistence. Herbicide selectivity based upon phonological, morphological, anatomical-histological and other differences between cultivated plants and weed species. Integral weed control. Mechanical, physical and chemical weed control measures. Weed control in small grains (wheat, barley, oats and rye). Weed control in maize. Weed control in oil crops (sunflower, oil seed rape). Control of weed species in industrial crops (soybean, sugar beet). Control of weed species in vegetable crops. Weed control in orchards and vineyards. Weed control in aquatic eco-systems. Weed control on railways. Weed control on ruderal sites.

	Recommended literature

Konstantinović, B.: Poznavanje i suzbijanje korova, Poljoprivredni fakultet, Novi Sad, 1999.

Konstantinović, B., Stojanović, Slobodanka, Meseldžija Maja: Biologija, ekologija i suzbijanje korova, Poljoprivredni 

                                fakultet, Novi Sad, 2005.

Konstantinović, B., Bošković,J.: Biotehnologija u zaštiti bilja. Poljoprivredni fakultet, 2001.
Konstantinović, B.: Korovi i njihovo suzbijanje. Poljoprivredni fakultet Novi Sad, Novi Sad 2008.

Konstantinović, B.: Osnovi herbologije i herbicidi. Poljoprivredni fakultet Novi Sad, Novi Sad 2011.


	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies:  Theoretical lectures are conducted by the method of computer presentations and application of other didactic means.

	Knowledge assessment (maximum points: 100)
Activity during lectures – up to 10

Activity during student research work – up to 10

Seminar-s – up to 50
Oral exam – up to 30



Table 5.1 Course Specification for doctoral studies program

	Course: Advanced entomology 2

	Course code: 3ДАИ2062

	Lecturer(s)(surname, middle initial, name): dr Pero Štrbac, full professor

	Course status: Electoral

	ECTS:

	Condition: Exam in Methods of Scientific work

	Course aims:
Determination of morphology and anatomy of the species, stage of growth, taxonomic affiliation and life cycle. Stage hazardsspecies and developmental phenophases of damaged  plants, provide the basis for their prompt suppression or reduction of the population to a tolerable level.


	Course outcome

Students will acquire knowledge on biology of insects and other harmful organisms of significance for agricultural production; basic and specific principles of integrated plant protection which provide firm bases for other courses and for implementation of novelties or changes. The overall outcome of this course will provide capacities and conditions for safe-food production.


	Course contents

Тhеоry 

Cropping, mechanical, physical and biological practices in pest management. Biological and chemical measures for the control of harmful organisms - advantages and disadvantages. Changes in pest organisms sensitivity in relation to changes in climatic factors.

Students research work 
Research work is conceptualized as individual work, in which students acquire detailed knowledge on morphology, anatomy and biology of insects. Students will be acquaint with the method of determination by molecular analysis of insect (PCR method)


	Recommended literature

1. Čamprag, D., Kereši, T., Štrbac, P. (2001). Pests of  Crop Seed in the Field and Stores.  B. Palanka: Design   Studio Stanišić. Novi Sad: Faculty of Agriculture.
2. Štrbac, P. (2005): Pests in Field and Vegetable Production. Faculty of Agriculture, Novi Sad
3. Štrbac, P. (2012): Pests in Field and Vegetable Production. Faculty of Agriculture, Novi Sad

4. Štrbac, P., Thalji, R., Toscano, B. (2009): Homoptera Sternorryncha Aphidoidea Economically important species      of Aphids in plant production. Faculty of Agriculture, Novi Sad

5. Štrbac, P., Čamprag, D. (2013): Integrated pest management (cultural practices) and pests of field crops. Faculty of Agriculture, Novi Sad.

	Number of teaching hours

3+5 (120)
	Lectures:
3x15=45
	Student research work:
5x15=75

	Teaching strategies

Oral presentations, conversation and video presentations. Demonstration methods. Practical and experimental methods. Assay writing method

	Knowledge assessment (maximumpoints: 100)

Pre-exam obligations 
points

Final exam 

points

Activities during lectures

10

Written exam

40

Oral exam

30

Writing an assay

45

..........

Seminars
15



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:     Techniques of Insect Identification 

	Course code: 3ДАИ2063

	Lecturer(s) (surname, middle initial, name): Aleksandra M. Ignjatović Ćupina

	Course status: elective

	ECTS: 10

	Condition: 

passed examination in Outlines of entomology, Insect Systematics and Medical Entomology (Undergraduate Academic Studies)or Applied Entomology (Graduate Academic Studies-Master)

	Course aims:

Introduction to different techniques of insect identification and training in determination of different insect taxa (order, suborder, superfamily, family, subfamily, genus and species. Acquired knowledges represent the upgrade of previously acquired knowledges in the field of entomology and provide scientific fundamentals for individual scientific research work, as well as for the practical work in the field of entomology. 

	Course outcome

Acquisition of scientific and practical skills for application of adequate identification techniques and proper preservation of different insect stages and groups. Training in identification of certain selected insect groups. 

	Course contents

Techniques of identification: techniques based on morphological characteristics of insects (egg, larva, pupa and adult stages). Identification of phytophagous insects based on attack symptoms on host plants.

Оther advanced tethods of identification (citological and  molecular methods, acustic and volatile identification, pheromones, attractants). Practical examples on selected insect groups. 

	Recommended literature

1. Borror, D.J. Triplehorn, C.A., Johnson N. F.(1989): An Introduction to the Study of Insects. Saunders College Publishing, Sixth edition. 875pp
2. Chinery M. (1976): A Field Guide to the Insects of Britain and Northern Europe. William Collins Sons &Co Ltd, London. Second edition.352

3. Chinery M. (1998): Guida degli insetti d`Europa. Franco Muzzio Editore, Padova. 431 pp.
4. Rivosecchi L. (1978): Fauna d’Italia XIII. Simuliidae (Diptera Nematocera). Edizioni Calderini, Bologna – 533 pp

5. Smith K.G.V. (1973): Insects and other Arthropods of Medical Importance. The Trustees of the British Museum (Natural History), London. 561 pp. 

6. Reece R.J. (2004): Analysis of genes and Genomes. John Wiley& Sons Ltd. 470 pp.

	Number of teaching hours
	Lectures: 3x15=45
	Student research work: 5x15=45

	Teaching strategies

Lectures are performed in form of computer presentations, by the use of other didactic tools and visual demonstrations in laboratory by use of binoculars and microscopes 

	Knowledge assessment (maximum points: 100)

Seminar paper 50 points; oral exam 50 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: FRUIT GROWING TECHNOLOGY

	Course code: 3ДАИ2064

	Lecturer(s)(surname, middle initial, name): Cerović B. Slobodan; Gološin R. Branislava Bijelić M. Sandra

	Course status: optional

	ECTS: 10

	Condition: Passed exams on the subjects in the field of Fruitgrowing in basic academic studies

	Course aims:
Acquiring modern knowledge of agritechnical and pomotechnical measures in fruitgrowing aiming at the application in research and practice.

	Course outcome

Acquiring adequate knowledge, skills and competencies aiming at quality production of different fruit varieties.

	Course contents

Lectures:

The latest results in the field of Fruitgrowing at home and abroad.

· Physiological bases of pruning.

· Modern trained forms.

· Agribiological and production properties of newly created cultivars and rootstocks of different fruit varieties.

· Fruit nutrition.

· Soil maintenance.

Academic research work:

Work on experiments.  The elaboration of lecture materials and writing a seminar paper.

	Recommended literature

7. Jules Janick, Robert Paull: The encyclopedia of fruit & nuts. CAB International, 2008.
2. Lalit M. Skrivastava: Plant growth and development-Hormones and Environment. Elsevier Science, 2002.

3. P. Kozma-J. Nyeki-M. Soltesz-Z. Szabo: Floral Biology, Pollination and Fertilisation in Temperate Zone Fruit Species and Grape. Akademiai Kiado, 2003. 

4. Scientific journals and papers in this field

	Number of teaching hours
	Lectures:        3
	Student research work:        5

	Teaching strategies

Method of oral presentation and discussion. Method of presentation, demonstration and illustration by computer. Method of practical laboratory and field work.

	Knowledge assessment (maximumpoints: 100)

test 10
written exam 20
seminar papers 30
oral exam 40


	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Special parasitology

	Course code: 3ДАИ2065

	Lecturer(s) (surname, middle initial, name): Jurišić D. Aleksandar

	Course status: elective

	ECTS: 10

	Condition: no

	Course aims:
Obtaining the knowledge and skills in the subject content which provides the expertise for the identification and determination of parasitic species, diagnosis of diseases that occur in humans and animals, symptoms of plant damage and the application of adequate control methods.

	Course outcome

PhD student is completely capable for practical and scientific research by applying knowledge gained in the field of Special parasitology.

	Course contents

Introduction to parasitology (zooparasitology and phytoparasitology). Systematics of parasite species of importance for agriculture, veterinary and medicine. Protozoa as endoparasites of humans and animals: Rhizopodea, Ciliatea, Zoomastigophorea, Apicomplexa - Sprozoa, unclassified Protozoa and Microspora. Helminthology: Trematodes, Cestodes, Nematodes. Phytonematology (ecto-and endoparasites of plants). Arthropoda: Myriapoda, Acarina (ticks - parasites of human and animals and phytophagous mites). The most common parasitic zoonosis caused by Protozoa, Trematodes, Cestodes and Arthropoda. Host-parasite relationship and species vector potential. Possibilities of diagnosis, prevention and control of various ecto-and endoparasites.

	Recommended literature

1. Berg, R. H., Taylor, C. G. (2009): Cell Biology of Plant Nematode Parasitism. Springer.
2. Bowman D.D. (1999): Georgis Parasitology for Veterinarians 7th edition. W.B. Saunders Company.
3. Bowman A.S., Nuttall P. (Eds) (2008): Ticks: Biology, Disease and Control. Cambridge University Press, UK.
4. Burroughs T., Knobler S., Lederberg J. (Eds) (2002): The emergence of zoonotic diseases : understanding the impact on animal and human health : workshop summary. National Academy Press, USA.

5. Chen, Z. X., Chen, S.Y., Dickson, D.W. (eds) (2003): Nematology - Advances and Perspectives. Volume II: Nematode Management and Utilization. Tsinghua University Press China & CABI Publishing UK/USA.

6. Gillespie, S.H., Smith, G.L., Osbourn, A. (Eds) (2004): Microbe-Vector Interactions in Vector-Borne Diseases. Cambridge University Press, UK.
7. Goddard J. (2007): Physician’s Guide to Аrthropods of Мedical Importance. CRC Press Taylor & Francis Group, USA.

8. Goddard J. (2008): Infectious Diseases and Arthropods. Humana Press, USA.

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies

The method of oral presentations and discussions. Methods of power-point presentations, demonstrations and illustrations. Practical laboratory and experimental methods. Case studies and field research.

	Knowledge assessment (maximum points: 100)

	Pre-exam obligations
	Points
	Final exam
	Points

	Research work 
	20
	Oral
	50

	Seminar papers 
	30
	
	


Table 5.1 Course Specification for doctoral studies program
	Course: Biological methods for pesticides residues analyses

	Course code: ЗДАИ2066

	Lecturer(s) (surname, middle initial, name): Dušanka V. Inđić PhD,  full professor

	Course status: Electoral

	ECTS:10

	Condition: Exam in Methods of Scientific work

	Course aims:
Students to acquire knowledge and master methods for biological detection of pesticides in soil, water and plant material

	Course outcome

Development of students capacity for independent scientific work based on biological methods in field of pesticide science

	Course contents

Test organisms, roll and significance; Sampling methods of contaminated material (water, sediment, soil, plant material); Biological methods for detection, quantification and assessment of pesticides bioavailability; Comparative analysis depending on methods and test organisms; Advantages and disadvantages; Statistical analysis; Analysis of results from bioassays.

	Recommended literature

1. Инђић, Д., Вуковић, С.: Практикум из Фитофармације (фунгициди, зооциди), Пољопривредни факултет, Нови Сад, 2012.

2. Мелеховой, О.П., Егоровой, Е. И.: Биологический контрол окружающей среди. Биоиндикация и Биотестирование. Академия, Москва, 2007.
3. Tomlin, C. (Ed) (2006): The Pesticide Manual (14th ed). British Crop Protection Council, Farnham.
4. Copping, L.G.: The Manual of  Biocontrol Agents, BCPC, UK, 2009.
5. Јањић, В. : Фитофармација. Друштво за заштиту биља Србије, Београд, 2005.

	Number of teaching hours

3+5 (120)
	Lectures:
3x15=45
	Student research work:
5x15=75

	Teaching strategies

Oral presentations, conversation and video presentations. Demonstration methods. Practical and experimental methods. Assay writing method

	Knowledge assessment (maximum points: 100)
Pre-exam obligations 
points

Final exam 

points

Activities during lectures

10

Written exam

Oral exam

40

Writing an assay

50

..........

Seminars


	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .

	*Maximum size: 1 page A4 format 


Table 5.1 Course Specification for doctoral studies program

	Course title: Molecular Genetics II

	Course code: 3ДАИ2067

	The teacher/Teachers (name, middle initial, last name): Miodrag D. Dimitrijević; Sofija R. Petrović

	Status of the subject:optional subject

	ECTS:10

	Pre-conditions:-

	The aim of Course: The aim of the course is to acquaint doctoral students with the results of molecular genetics and the principles and methods of genetic engineering.

	Result of the course: Doctoral student who successfully completes the course in molecular genetics II is qualified for further development through scientific advancement toward manipulating genetic material at the molecular level, as well as for scientific research work in the field of molecular genetics

	Syllabus1) Introductory lecture (heredity, cells, enzymes, genes, development, principles of laboratory work); 2) Basic techniques of genetic manipulation, 3) Cut and joining DNA molecules; 4) Chimeric genes and gene vectors 5) Strategy for gene cloning and gene libraries, 6) exogenous DNA cloning in plant cells; 7) and Agrobacterium genetic engineering of plants 8) The application of recombinant DNA technology; 9) invited lecture 

	Literature 1. Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., Walter, P., 2002: Molecular Biology of the Cell. Garland Science, Taylor & Francis Group
2. Primrose, SB and Twyman, RM, 2006: Principles of Gene Manipulation and Genomics 7th ed. Blackwell Poblishing
3. Klug, SW, Cummings, RM, Spencer, A., Charlotte, Paladino, A., M., 2012: Concepts of Genetics. Pub. Pearson Benjamin Cummings, California, USA.
4. Dimitrijevic, Miodrag Petrovic, Sofija 2004: Genetically modified organisms - questions and dilemmas. Green Network of Vojvodina, Novi Sad.
5. Misic, Petar, 1999: Genetics. Ed. Parthenon, Institut PKB, Belgrade
6. Boskovic, Ž.J., and Isayev, V., 2007: Genetics, Megatrend University, Belgrade
7. Momirović-Šurlan, G., Rakonjac, Vera, Prodanovic S., Zivanovic, T., 2005: Genetics and Plant Breeding (Lab), Ed. Faculty of Agriculture, University of Belgrade, Belgrade
8. Konstantinov, Kosana, Dumanović, J., Marinkovic D., Denic, M., Mladenovic-Drinić S., Jelovac D. 2004: Glossary of genetics and biotechnology. Ed. Union of biological scientific societies of Yugoslavia, Belgrade

	Number of contact hours

	Lectures:

3
	Research work:

5

	Methods of teaching:Classes are conducted using modern techniques. Theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented. Practical training takes place in the work of the cabinet for an air-conditioned room is equipped with individual seats for students (40 seats), which is equipped with computers, video projectors and microscopes.

	Knowledge score (maximum points 100)

	Pre obligations
	Credits
	Final exam
	Credits

	Activities during lectures
	10
	Written exam
	20

	Practical training
	-
	Oral exam
	30

	Tests
	2x15
	
	

	Seminars
	10
	
	

	Method of assessment may be different in the table above are just a few options: (written and Oral exam, project presentations, seminars, etc. ......

	Maximum required 1 page A4 

Specification should be given for each subject in the study program. If there are common subjects for study programs then in the Book the case, the case shows only one time. The book is a unique contribution to the case for all study programs of the first and second levels of study. 

Each case must be a separate file, to be able to hyperlink to connect with teachers (Teacher Book) and plan of study Table 5.1 and 5.1a.


Table 5.1 Course Specification for doctoral studies program

	Course: Contemporary  approaches on the Soil Classification System

	Course code: 3ДАИ2068

	Lecturer(s)(surname, middle initial, name): dr Milivoj Belić, associate professor, dr Ljiljana Nešić, associate professor

	Course status: elective

	ECTS: 10

	Condition: completed Master studies

	Course aims: 

The aim of this course is to educate students about processes of soil genesis and evolution, laws of geographic variability of land cover, and the modern soil classification.

	Course outcome: 

Knowledge in this field allow expertise in the application of national and international soil classification, as well as scientific work in the field of soil science.

	Course contents:

Historical development and principles of the soil classification in Serbia and in the world. Genetic horizons, horizon diagnostics, diagnostic materials and properties. The modern world soil classifications: ST – Soil Taxonomy, WRB - World Reference Base for Soil Resources, Coordinate system - FitzPatrick, 1998, cit. FAO, ISRIC and ISSS 1998. Russian Soil Classification system, 2001.
Research study: Collection of georeferenced soil samples for soil research. External and internal morphology of the soil and the determination of genetic diagnostic horizons and determination the type or group of soil according to domestic and world classification. Introduction to the methods necessary for the proper determination of the soil group according to the world classification of soil. Entering of results of field and laboratory research into a Soil information system. Meeting with the work in GIS.

	Recommended literature

1. World reference base for soil resources – A framework for international classification, corelation and comunication. 
2. Food and Agriculture Organization of the United Nations, Rome, 2006. World soil resources reports 103.
3. Guidelines for soil descrition. Forth edition. Food and Agriculture Organiyation of the United Nations, Rome, 2006.
4. Klasifikacija počv Rossiii, Počvenij institut imeni V:V: Dokučajeva, Moskva 1997.

5. Nikola Miljković, Meliorativna  Pedologija , Novi Sad, 2005.

	Number of teaching hours 
	Lectures: 45
	Student research work: 75

	Teaching strategies

Theoretical study by lectures and video presentations and practical training by laboratory and field work. Seminar paper.

	Knowledge assessment (maximumpoints: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Biotechnical systems for vegetable production 

	Course code: 3ДАИ2069

	Lecturer(s) (surname, middle initial, name): Бајкин М. Анђелко

	Course status: Optional

	ECTS: 10

	Condition: no

	Course aims:
The aim of the course is to introduce students with modern biotechnological systems for the vegetable production.

	Course outcome

By taking the course, students acquire knowledge and skills that enable you to select the optimum system for the biotechnical production of vegetable products, with respect to energy, economic and environmental principles.

	Course contents

Machines for soil cultivation. Machinse for sowing, seedling production and planting. Materials for the formation of temporary enclosures. Drip irrigation system. Care during the growing season. Materials, tools and equipment in the facilities of greenhouse. Modern vegetables harvest technologies. Modern technologies for processing and packing of vegetable products. Testing the quality of vegetable products by measuring physical properties (test: puncture, cutting, pressure).


	Recommended literature

1. Бајкин А. (1994): Механизација у повтрарству. Универзитетску уџбеник, 363.
2. Бајкин А, Поњичан О, Орловић С, Сомер Д: Машине у хортикултури. Универзитет у Новом Саду, Пољопривредни факултет, Нови Сад, 2005.

3. Bourne M. 2002. Food texture and viscosity. New York State Agricultural Experiment Station and Institute of Food Science, Cornell University, Geneva, New York.
4. Ponjičan O, Bajkin A, Jaćimović G, Tomić M, Savin L, Dedović N, Simikić M. (2012): Tillage quality affecting physical characteristics, number of plants and carrot root yield under flat and ridge cultivation. Journal of Food, Agriculture & Environment (JFAE), Print ISSN: 1459-0255; Online ISSN: 1459-0263. Vol. 10(2): 304-311.
5. Ponjican O, Bajkin A, Dimitrijevic A, Savin L, Tomic M, Simikic M, Dedovic N, Zoranovic M. 2011. The effects of working parameters and tillage quality on rotary tiller specific work requirement. African Journal of Agricultura Research (ISSN 1991- 637X), AJAR-11991.


	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, tutorial lessons, consultations.

	Knowledge assessment (maximum points: 100)

Seminar paper 50, oral exam 50


Table 5.1 Course Specification for doctoral studies program

	Course:  Advanced drying technologies of biomaterial

	Course code: 3ДАИ2070

	Lecturer(s)(surname, middle initial, name): Babić R. Ljiljana, PhD, full professor

	Course status: Elected 

	ECTS:

	Condition: -

	Course aims: 

The main objective of this study is to provide to the students an overview of the new emerging technologies in biomaterials drying that are not readily accessible in conventional literature. Some physical and technological phenomenon of advanced biomaterials drying should be evaluated. 

	Course outcome

The students will be qualify for self recognition of new technologies introducing in order to minimize energy consumption, to preserve dried biomaterials quality, to improve safety in operation, and to minimize environmental impact due to emission of fossil fuel combustion.

	Course contents

Conventional and novel drying concepts – looking for optimal technologies in terms of energy consumption. Innovation and trends in drying technologies – higher drying rates into smaller physical size of the equipments is general demand. Drying on inert particles – drying of liquid materials on inert carriers for commercial purposes. Drying in pulsed fluid beds – applying the periodic flow of fluidizing gas which creates pulsed fluidized bed. Superheated steam drying – an application of superheated steam in convective dryers instead of hot air. Drying in mobilized bed – centrifugal fluidized bed analyses for nonconventional properties of some biomaterials.  Drying with shock waves – shock waves refers to a pressure wave of large amplitude which change the physical properties of biomaterials. Sonic Drying – drying assisted by sound or ultrasound energy. Heat pump drying – an ability to convert the heat of vapor condensation into the heat for drying.

	Recommended literature

1.Handout of lecturers

2.Kudra T, Mujumdar A.S. Advanced drying technologies. Maersel Dekker Inc, New York-Basel, 2002.

3. Food technology journals from SCI list

	Number of teaching hours 

30
	Lectures:
	Student research work: Yes.

	Teaching strategies

The handout and literatures will be delivered to students, followed with discussion. Students will be evaluated some course content according to their interesting. 

	Knowledge assessment (maximum points: 100)
Project presentation:  50 

Special chapter applicable in case of study:  50



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: 
Optimization of overhaul capacities in agriculture

	Course code: 3ДАИ2071

	Lecturer(s) (surname, middle initial, name): Furman F. Timofej, Tomić D. Milan

	Course status: Optional

	ECTS: 10

	Condition: no

	Course aims:
The aim of this course is to introduce the students with some important factors which define the optimal system for the maintenance of technical validity of machinery used in agriculture (defining the optimal technological work process for agricultural machinery overhauling, as well as the optimal material resources and professionals).


	Course outcome
After the completion of the exam students will have acquired the knowledge and skills which will enable them to: manage the parameters which are crucial for defining optimal systems required for maintenance of technical validity of machinery used in agriculture.

	Course contents
The lectures cover a selection of chapters: Defining of the basis – soil, climate, sowing structure and production technology; Determination of basic characteristics of the selected machinery; Construction of mathematical model for the creation of system for maintenance of machinery technical validity; Creation of algorithms of optimal systems for technical validity maintenance; Preparation of technological maps; Selected methods of linear and non-linear programming. Multi-criteria programming. Stochastic optimization problems. Selection of work technologies based on relevant parameters. Criteria for equipment selection. Determination of optimal number, type, size and layout of departments within the center. Running of simulations and application of mathematical models in the designing process. 

	1. Recommended literature

2. Novković N.: Optimization of agricultural production based on several optimization criteria, Faculty of Agriculture, Novi Sad, 1990, p.97.
3. Savin, L.: Optimization of machine pool in agriculture, doctoral dissertation, Faculty of Agriculture, Novi Sad, 2004, p.209.
4. Tomić М: Optimization of capacities for agricultural machinery overhauling adjusted to the needs of family farms, doctoral dissertation, Faculty of Agriculture, Novi Sad, 2007. 

5. Šomođi Š. et al.: Application of operational research in agriculture, monography, PKB information and publishing center, Belgrade, 1997, p. 295.

6. Vasić B, Janković D, Curović D: Vehicle maintenance technology, Designing and calculations for maintenance capacities, Faculty of Mechanical Engineering, Belgrade, 2000.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies
Lectures, tutorial lessons, consultation.

	Knowledge assessment (maximum points: 100)

Lecture attendance 5

Seminar paper 35

Oral exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Ampelography

	Course code: 3ДАИ2072

	Lecturer(s)(surname, middle initial, name): Korać S. Nada, Ivanišević M. Dragoslav

	Course status: Optional

	ECTS: 10

	Condition: Passed exams: Ampelography and grapevine selection and Grapevine cultivars in basic academic studies.

	Course aims:
Mastering and acquiring modern ampelography principles and scientific methods for studying and evaluating agrobiological and production characteristics of different varieties of the genus Vitis, the cultivars and clones of the variety Vitis viniferae and interspecies hybrids.

	Course outcome

Students will gain necessary knowledge and will be enabled for both independent and team scientific research in the field of Ampelography as well as transferring acquired knowledge to young scientists.

	Course contents

The latest research results in the field of Ampelography at home and abroad. Methods of modern classification and description of grapevine varieties and cultivars. Studying agrobiological, production and uvological properties of grapevine varieties and cultivars. Genetic resources of grapevine. Ampelographic collections, the significance of a Plant Gene Bank. The Global PGB. The application of modern software packages for the determination of the grapevine genome.  The application of molecular biology methods. The analysis of the genome of cultivated grapevine cultivars. The most important wine grapevine cultivars and their clones grown at home and abroad. The most important table and seedless grapevine cultivars grown at home and abroad. Newly created wine and table grapevine cultivars at home and abroad. Modern grapevine rootstocks at home and abroad. Studying world and domestic literature in the field of Ampelography.

	Recommended literature

1. Cindrić P., Korać Nada, Kovač V: Sorte vinove loze. prometej, Novi Sad, 2000.

2.Mirošević N., Turković Z.: Ampelografski atlas. Zagreb, 2003.

3. Žunić D., Garić M., Ristić M., Ranković V., radojević I., Mošić I.: Atlas sorti vinove loze. Centar za vinogradarstvo Niš, 2009.

4. Žunić D., Garić M.: Posebno vinogradarstvo – Ampelografija 1 i 2. Univerzitet u Beogradu, 2010.

All foreign and domestic journals, proceedings and other available literature in the field of viticulture and ampelography.

	Number of teaching hours
	Lectures:         3
	Student research work:        5

	Teaching strategies

Methods of oral presentation with the use of presentations. Presentation of student seminar papers. The use of computers and the Internet in order to browse active websites with descriptors and databases of the global gene bank for the genus Vitis and available world literature. Academic research work. Involvement in scientific research in the field of ampelography.  Practical work in laboratories and in field in the ampelographic collection in Sremski Karlovci related to description and studying of grapevine cultivars and clones aiming at their identification. Writing papers.

	Knowledge assessment (maximumpoints: 100)

Pre-exam requirements: Class activity:                        up to 10 points

Academic research work-activity:                                up to 20   „

Seminar papers:                                                            up to 20   „

Scientific papers:                                                          up to 20  „

Oral exam:                                                                    up to 30  „

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Deterministic and stochastic hydrology

	Course code: 3ДАИ2073

	Lecturer(s): Josimov-Dundjerski V. Jasmina, Rajić Š. Milica

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims:
Understanding the concept of hydrologic modeling and application of selected contemporary models. Understanding models of random processes in the analysis of rainfall and runoff.


	Course outcome

Qualification for individual using of deterministic and stochastic hydrological models.


	Course contents

Basic principles of rainfall-runoff and its modeling. Input data. Conceptual models. Physical based distributed models. Estimates of model parameters and uncertainty analysis. Recapitulation of concepts from the theory of probability (random variables, distributions, moments, conditional probability, multi-dimensional variables, non-parametric methods). Time series models for hydrological processes. Applications. 



	Recommended literature

1.Jovanović, S. (1990) Parametarska hidrologija, skipta za poslediplomske studije,

   Građevinski fakultet, Beograd.

2.Beven, K. (2001) Rainfall-runoff modelling – The Primer, Wiley.

3.Chow, V.T, Maidment, D.R. and Mays, L.W. (1988) Applied Hydrology, McGraw Hill.

4.Lynsley, R.K., Kohler, M.A. and Paulhus, J.H.L. (1982) Hydrology for Engineers. McGraw Hill.

5.Yevjevich V. (1970) Stochastic Processes in Hydrology, Water Resources Publications, Littleton, Co.

6.Zelenhasić, E.: Stohastička hidrologija, Pan-merkur, Novi Sad, 1997.

7.Rajić, M., Josimov Dunđerski, J.: Inženjerska hidrologija, Univerzitet u Novom Sadu,  

   Poljoprivredni fakultet, Novi Sad, 2011.


	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Auditory lectures with presentation technology. Examples of elaboration and processing of individual examples from the literature.


	Knowledge assessment (maximumpoints: 100)

Seminary - 60 points 

Presentation - 40 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Multicriteria and elective methods for individual and group decision making

	Course code: 3ДАИ2074

	Lecturer(s) (surname, middle initial, name): Srdjevic M. Bojan

	Course status: Elective

	ECTS: 10

	Condition: 

	Course aims: 

Introduction to approaches, methodologies and software for water management. After passing the final exam, student should have a sufficient knowledge on how to use general water management models, heuristics, and particularly simulation and optimization models. 



	Course outcome

Student is expected to а) have sufficient knowledge in water management, b) be able to understand and apply approaches and methods in planning, development and allocation of water resources, and c) have IT knowledge improved.



	Course contents

1. Classification of multicriteria methods and social choice methods.

2. Individual and group in decision making. Interests and coalitions in decision making. Characteristics of decision making process in both contexts. 

3. Principles and methodologies of participative decision making. 

4. Multicriteria optimization methods: multicriteria LP, multicriteria MP, multiattribute utility theory, additive and product methods, ideal point methods, AHP, PROMETHEE, ELECTRE, and DEA. 

5. Preferential elective methods: plurality voting, Hare, BORDA, pair wise comparison, dictatorship method. 

6. Non-preferential elective methods: approval voting etc.

7. Linking multicriteria methods with social choice methods.

8. Individual and group decision making processes. Problems and solutions. 



	Recommended literature

1. Srdjevic B. (2007). Linking Analytic Hierarchy Process and Social Choice Methods to Support Group Decision-Making in Water Management, Decision Support Systems, 42 (4), 2261-2273, Elsevier.

2. Mustajoki J., Hamalainen R. (2000). Web-HIPRE: global decision support by value tree and AHP analysis, INFOR 31.

3. Srdjevic B., Srdjevic  Z., Blagojevic B., Suvocarev K.: A Two-Phase Algorithm for Consensus Building in AHP-Group Decision Making. Applied Mathematical Modelling, Elsevier, 2013. In press (http://dx.doi.org/10.1016/j.apm.2013.01.028).

4. Srđević B., Srđević Z., Zoranović T. (2002). PROMETHEE, TOPSIS i CP u višekriterijumskom odlučivanju u poljoprivredi, Letopis naučnih radova 26 (1), 5-23.
5. Srđević B., Zoranović T. (2003). AHP u grupnom odlučivanju sa potpunom i nepotpunom informacijom, SYM-OP-IS 2003, Herceg-Novi, 727-730.

6. Srđević B., Medeiros Y.D.P., Faria A.S. (2004). An objective multi-criteria evaluation of water management scenarios, International Journal of Water Resources Management, 18 (1), 65-84, Kluwer.

7. Srdjevic B., Medeiros Y.D.P., Porto R.L. (2005). Data envelopment analysis of reservoir system performance, Computers & Operations Research 32 (12), 3209-3226, Elsevier.



	Number of teaching hours
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, seminars, consultations and practical training.

	Knowledge assessment (maximum points: 100)

Seminal work – 70, oral exam - 30


Table 5.1 Course Specification for doctoral studies program

	Course: Plant ecophysiology

	Course code: 3ДАИ2075

	Lecturer(s) (surname, middle initial, name): Maksimović, V, Ivana

	Course status: Optional

	ECTS: 10

	Condition: Passed exam in Plant physiology at the undergraduate level

	Course aims:
The acquisition of advanced knowledge in plant ecophysiology.

	Course outcome

Capability to follow and use the latest literature in the field of plant ecophysiology and the application of modern achievements in the field in scientific research.


	Course contents

Lectures: Case studies in plant ecophysiology, stress, acclimatization, adaptation, Photosynthesis: Mechanism, factors, acclimatization, adaptation, ragulation, carbon isotopes, C4 and CAM photosynthesis, respiration: mechanism, respiratory coefficient and alternative ways of respiration, respiration and hypoxia; Transport of assimilation products to phloem, symplastic and apoplastni path, the influence of environmental factors, transport of products of photosynthesis over long distances, water regime, water potential and conductivity, transport through the xylem, turgor pressure, water uptake, transpiration, stomatal regulation, other mechanisms of regulation. Energy turnover in the leaf, freezing resistance, mineral nutrition, interactions between limiting factors, plant life cycle, seed dormancy, germination, flowering, fruiting.

Research work: Growing plants in semi-controlled conditions, imposing stress (drought, hypoxia, lack of light) and following up the various parameters in these conditions. Thorough study and presentation of selected review papers and discussing them.



	Recommended literature

Prasad MNV (1997) Plant Ecophysiology, John Wiley & Sons Inc, USA. 
Taiz L, Zeiger E (2006) Plant Physiology, Sinauer Associates, Inc. 
Maksimović I, Pajević S (2002) Praktikum iz fiziologije biljaka, Poljoprivredni fakultet i Prirodno-matematički fakultet, Novi Sad (Experiments in plant physiology, in Serbian)

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam). The theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented.


	Knowledge assessment (maximum points: 100)

Student’s research work 40, exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Soil Biochemistry

	Course code: 3ДАИ2076

	Lecturer(s): Popović T. Milan, professor; Prvulović M. Dejan, assistant professor

	Course status: elective course

	ECTS: 10

	Condition: -

	Course aims: Introduction to mechanisms and molecular aspects of soil biochemistry, as well as microbe, plant and soil interactions.

	Course outcome

Comprehensive knowledge about mechanisms and molecular aspects of soil biochemistry.

	Course contents

Theory

Bioenergetics of soil. Role of microorganisms, minerals and organic compounds on transformation of nutrients and toxicants in the soil. Mechanisms of protein adsorption on surfaces and consequences for extracellular enzyme activity in soil. Organomineral complexes in soil environment. Characterization of soil microbiota with quinone profile. Metabolism of organic compounds with sulphur. Extraction of humic acids. Genetics and regulation of nitrogen fixation. Biotechnology for the environment: soil remediation by the fungi. Ecology of the soil microbiodiversity. 

Practice

The estimation of dehydrogenase activity in soils. Activities of nitrogen fixation enzymes in the rhizosphere of plants. Extracellular enzymes of microorganisms and plants roots. Free-radical generating herbicides, mode of action.



	Recommended literature

1. Bollag JM, Stotzky G, 2000. Soil Biochemistry. Marcel Dekker Inc., New York.
2. Paul EA, Clark FE, 1996. Soil Microbiology and Biochemistry, Second Edition, Academic Press, New York 

3. http://www.soils.wisc.edu/soils/grad/res.htm



	Number of teaching hours 4+4 (120)
	Lectures: 60
	Student research work: 60

	Teaching strategies

Methods of knowledge assessment: written exam, oral exam, project presentation, seminar etc.

	Knowledge assessment (maximum points: 100)

	Prerequisite 
	points
	Final exam
	points

	Colloquium
	up to 20
	Written exam
	up to 30

	Term paper
	up to 20
	Oral exam
	up to 30


Table 5.1 Course Specification for doctoral studies program

	Course: ADDITIVES IN ANIMAL NUTRITION

	Course code: 3ДАИ2077

	Lecturer(s) (surname, middle initial, name): Ph.D Stanaćev S. Vidica, Professor

	Course status: Elective

	ECTS: 10

	Condition: Passed obligated courses

	Course aims:
Detailed knowledge of the additives and their usage and effects in animal nutrition.



	Course outcome

To train students  for independent work in the field of application of additives in animal nutrition.



	Course contents

Theoretical study 

Additives – Addition to forage mixtures. 

Nutritional additives - Amino acids and NPN, vitamins, macro and micro elements. 

Non nutritional additives – Technological, additives for increased digestibility, growth stimulants, regulators of metabolism, probiotics and prophylactics, coregents of smell and taste, antioxidants, emulsifiers, preservatives, organic acids, drugs, buffers, phytoadditives, phytogenic additives, dyes and other additives.

Practical study 

Macro-and micro elements. Hydro and liposoluble vitamins. Amino acids. Determining the degree of acid and NaCl in the mixtures. Feed buffering capacity. Determination of urea and other parameters related to non nutritional additives.



	Recommended literature

1. Бекрић В.: Индустријска производња сточне хране. Институт за кукуруз „Земун Поље“, Земун – Београд, 1999.

2. Ђорђевић Ненад, Динић Бора: Храна за животиње. Cenzone tech - Europe, Аранђеловац, 2007.

3. Ненад Ђорђевић, Миливој Макевић, Горан Грубић, Живан Јокић: Исхрана домаћих и гајених животиња. Пољопривредни факултет, Београд, 2009.

4. Ненад Ђорђевић, Бора Динић: Производња смеша концентрата за животиње. Институт за крмно биље, Крушевац, 2011.

5. Станаћев Видица, Ковчин Станимир: Хранива и технологија сточне хране и основи исхране домаћих животиња – Практикум. Пољопривредни факултет, Нови Сад, 2003.
6. Wenk C., Boessinger M.: Enzymes in Animal Nutrition. peoceedings of the 1st Symposium  Kartuse Ittingen, Switzerland, 1993.

7. Taylor-Picard J.A., Tucker L.A.: Re-definig Mineral Nutrition. Nottingham University Press, 2005.

8. Nutritional Biotechnology in the Feed and Food Industries: Procedeengs of Alltech Annual Symposium.



	Number of teaching hours
	Lectures: 4
	Student research work: 4

	Teaching strategies

Oral presentation, slides, ppt-presentation, feed chemical analysis, consultations, seminars.



	Knowledge assessment (maximum points: 100)



	Pre exam duties
	Poens  (50)


	Final exam 
	Poens  (50)



	Activities during lectures
	5
	Written exam
	-

	Practical study
	10
	Oral exame
	50

	Tests
	20
	
	

	Seminars
	15
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Linear methods in Animal Breeding

	Course code: 3ДАИ2078

	Lecturer(s)(surname, middle initial, name): Vidović S. Vitomir,  Professor

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims:
To introduce students with modern linear methods in genetics and breeding of animals. The development of computer and information technology   influenced the collection of data about the animals and the formation of of databases as well as choice and modelling of methods for evaluation of breeding values ​​in populations thereby creating the conditions for the comparison of genotypes among herds and modelling of of genetic and economic progress.

	Course outcome

Training students for the application and use of accessible database for breeding animals, and student training the application of linear methods in breeding animals in scientific research.

	Course contents

Theoretical study

The development of linear methods. Analysis of variance and covariance (LS, ML, REML). Evaluation of breeding values ​​(BLUP and AM). Selection indexes. International evaluation of breeding values ​​(MACE).

Research study

The development of linear methods. Analysis of variance and covariance (LS, ML, REML). Evaluation of breeding values ​​(BLUP and AM). Selection indexes. International evaluation of breeding values ​​(MACE).

	Recommended literature

1. Vidović Vitomir (2009) : principi i metodi oplemenjivanja životinja. 

2. Vidović Vitomir (2010): Теоrija oplemenjivanja životinja.

3. Bulmer, E. (1997): Mathematical Theory of Quantitative genetics.

4. Morder R. A., Thompson R. (2005): Linear Models For The Prediction Of Animal Breeding

    Values

5. Freund R., Ramon C. Littell, W. Stroup (2002): SAS for Linear Models

	Number of teaching hours
	Lectures: 3x15= 45
	Student research work:5x15= 75

	Teaching strategies

The theoretical part of study  is done with the use of films and presentations that have been prepared so that students have visual representation the teaching units. Practical work is carried out use of computers and software in the field of genetics and biotechnology in livestock production.

	Knowledge assessment (maximumpoints: 100)

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Forage row crops

	Course code: 3ДАИ2079

	Lecturer(s) (surname, middle initial, name): Erić J. Pero, Ćupina T. Branko

	Course status: Professor

	ECTS: 10

	Condition: -

	Course aims:
Work and training of students on theoretical and practical aspects of growing and utilization of forage row crops.

	Course outcome

Acquiring knowledge, skills and competencies in order to produce high-quality forage.

	Course contents

Lectures

Fertilization-nutrition of forage row crops.

Annual forage row crops for agro ecosystems protection.

Eco-physiology of annual forage row crops.

Genetic resources of forage row crops.

Research work

Laboratory, field and practical exercises of students. Work on the experiments.

	Recommended literature

Erić P., Mihailović V., Ćupina B., Gatarić Đ. (2004): Krmne okopavine (monografija). Naučni institut za ratarstvo i povrtarstvo, Novi Sad, str. 192.

Đukić D., Stevović V., Janjić V. (2008): Proizvodnja stočne hrane na oranicama i travnjacima. Univerzitet u Novom Sadu, Poljoprivredni fakultet, Univerzitet u Kragujevcu, Agronomski fakultet u Čačku, str. 592.
Thematic journals and selected chapters.

	Number of teaching hours
	Lectures: 3 (45)
	Student research work: 5(75)

	Teaching strategies

Theoretical study using modern equipment (video beam, etc.), seminar and consultation

	Knowledge assessment (maximum points: 100)

activity during the lectures: up to 10

seminar: up to 50

oral exam: to 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: POULTRY NUTRITION

	Course code: 3ДАИ2080

	Lecturer: Dr. Lukić D. Miloš

	Course status: electoral

	ECTS: 

	Condition:

	Course aims: 

Detailed introduction and acquiring knowledge about all significant aspects of modern poultry nutrition, their practical application and up to data and future directions of research.

	Course outcome

The acquired knowledge provides to students an opportunity to work in the field of poultry nutrition in production, development or scientific research institutions.

	Course contents

Theoretical Studies: Formulation of diets for different species and categories of poultry: the identification and specification of requirements in nutrients; recommendations (NRC, AEC ...); national regulations; the factors affecting determination of requirements; feeding programs; research and future changes. Nutrients and additives in poultry nutrition: nutritional value determination and analysis; common sources, concentration, utilization and specificities of energy, protein and amino acids, vitamins, minerals, water source in diets;  additives - types, characteristics, proper selection, use, research and testing. Food quality and safety: risk factors; types, methods and levels of testing and monitoring the quality and safety of raw materials and products; standards and quality systems in food chain. Specific aspects of poultry nutrition: Nutrition for obtaining functional food; special food production programs and nutrition – branded products and special quality meat and eggs products; poultry nutrition in organic production.

Student research work: Software programs for formulation and optimization of diets; software modeling of response of animals to changing conditions of poultry production and nutrient concentration; modern processes and equipment for the production and distribution of animal feed in feed meal factories and farms; biological testing of feed.

	Recommended literature

Jokić Ž., Kovčin S, Todorović-Joksimović M. (2004): Ishrana živine. Poljoprivredni fakultet, Zemun

Leeson S,, Summers, J.D. (1997): Commercial Poultry Nutrition. University Books, Guelp, Canada

World’s  Poutry Science Journal – www.wpsa.com 

Biotechnology in Animal Husbandry – www.istocar.bg.ac.rs

	Number of teaching hours
	Lectures: 4 х 5 = 20
	Student research work: 5 х 6 = 30

	Teaching strategies

Oral presentation, PPT presentations, films, practical computer skills, study visits to manufacturing, laboratory and research centers (farms, feed mills, institutes), consultations, seminars.

	Knowledge assessment (maximumpoints: 100)

	Exam prerequisites
	points
	Final exam
	points

	Activities during the lecture
	10
	Written exam
	

	Test
	20
	Oral exam
	50

	Seminar
	30
	
	


Table 5.1 Course Specification for doctoral studies program

	Course: Integrated Pest Management

	Course code: 3ДАИ3081

	Lecturer(s) (surname, middle initial, name): PhD Dušanka Inđić, full professor,  prof. dr Stevan Maširević, full professorprof. dr Pero Štrbac, full professor

	Course status: Electoral

	ECTS:

	Condition: Exam in Methods of Scientific work

	Course aims:
For students to master methods on scientific bases; constructive analysis; specific principles and practices in integrated plant protection.

	Course outcome

Students will acquire knowledge on biology of phytopatogenic fungi, insects and other harmful organisms of significance for agricultural production; pesticides properties and application principles; basic and specific principles of integrated plant protection which provide firm bases for other courses and for implementation of novelties or changes. The overall outcome of this course will provide capacities and conditions for safe-food production.

	Course contents

Тhеоry 

Plant protection legislation. Cropping, mechanical, physical and biological practices in pest management. Chemical measures for the control of harmful organisms - advantages and disadvantages in terms of environmental protection. Changes in pest organisms sensitivity towards pesticides and strategies for its prevention or/and delay. Principles of pesticides resistance management. Integrated plant protection measures.

Students research work 
Research work is conceptualized as individual work, in which students acquire detailed knowledge on morphology, anatomy and biology of organisms which can be used in creating programs of integrated pest control. Students will be acquainted with practical aspects, advantages and disadvantages of different measures of pest control, preparation, creation and implementation of basic and specific principles in pest management strategies in agricultural production.

	1. Recommended literature

2. Perić, I. i Ivanović, М. (ed): Integrated protection of field crops. Plant Protection Society of Serbia, 

               Belgrade, 1999.

1. Kolektiv autora: Priručnik izveštajne i prognozne službe zaštite poljoprivrednih kultura. Savez društva za zaštitu bilja Jugoslavije, Beograd, 1983.

2. Štrbac, P., Čamprag, D.: Integralna zaštita bilja (agrotehničke mere) i štetočine njivskih kultura. Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, 2013.

3. Štrbac, P.: Opšte metode prognoze štetočina u biljnoj proizvodnji. Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, 2005.

4. Štrbac, P.: Štetočine uskladištenih proizvoda i njihova kontrola. Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, 2002.

	Number of teaching hours

3+5 (120)
	Lectures:
3x15=45
	Student research work:
5x15=75

	Teaching strategies

Oral presentations, conversation and video presentations. Demonstration methods. Practical and experimental methods. Assay writing method

	Knowledge assessment (maximum points: 100)
Pre-exam obligations 
points

Final exam 

points

Activities during lectures

10

Written exam

40

Oral exam

30

Writing an assay

45

..........

Seminars
15



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Detection and Identification of Phytopathogenic Bacteria

	Course code: 3ДАИ3082

	Lecturer(s)(surname, middle initial, name): Jelica S. Balaž

	Course status: Elective

	ECTS:

	Condition:

	Course aims:
Mastering overall knowledge and skills related to detection and identification of phytopathogenic bacteria in diseased plants.

	Course outcome

Enabling candidates for individual work in bacteriological laboratory. Mastering skills necessary for identification techniques (conventional and fast, contemporary techniques) with proper use of determinators on the basis of which taxonomic position of determined pathogen is established.

	Course contents

Contemporary procedures for identification of plant pathogenic bacteria require the use of polyphasis approaches including conventional, serological and molecular techniques.

Introduction to equipment in standard phytobacteriological laboratory; sterilization of equipment and working place; preparation and sterilization of  cultivation media; microscopic techniques for analysis of bacterial symptoms; isolation of bacteria (extraction of bacteria from infected material on selective media); cultivation of bacteria; making bacterial collections; maintenance of bacterial collections; different plant inoculation methods; biochemical and physiological tests; commercial automated techniques (carbon source utilizations) BIOLOG (Inc. Hayward, CA) and different API tests; serological tests (ELISA, IF); molecular methods - Variuos PCR techniques.

	Recommended literature

Balaž, F., Balaž, J., Tošić, M., Stojšin, V., Bagi, F. (2010): Fitopatologija – bolesti ratarskih i povrtarskih biljaka. Poljoprivredni fakultet, Novi Sad.
Јanse, J.D. (2006): Phytobacteriology, Principles and Practice. CABI.

Agrios, N.G. (2005): Plant pathology. Elsevier Academic Press.

Schaad N.W., Jones J.B., Chun W. (2003): Laboratory guide for identification of plant pathogenic bacteria. APS Press.

Smith I.M., Dunez J., Phillips D.H., Arcler S.A. (1988): European handbook of plant diseases. Black. Sci. Pub.

	Number of teaching hours
	Lectures: 3x15=30
	Student research work: 5x15=75

	Teaching strategies

Theoretical classes – oral presentation using visual methods on computer and other didactic means (demonstrations, illustrations and board), seminar papers, tutorial in individual student activities.

	Knowledge assessment (maximumpoints: 100)
Activity during lectures:40 

Seminars: 40

Oral: 20

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Integrated and Biological production of fruit

	Course code: 3ДАИ3083

	Lecturer(s) (surname, middle initial, name): Zoran Ž, Keserović

	Course status: optional

	ECTS: 10

	Condition: Special Fruitgrowing I, II and III and Integrated and Biological Fruit and Grapewine Production

	Course aims:
The course aims to present contemporary methods and production concepts and diferrences compared to the conventional fruit production. 

	Course outcome

Students will gain the necessery scientific knowledge on integrated and biological production of different fruit species. After completing the course students will be able to organize the production based on integrated and organic concept.

	Course contents

The concept of ecological farming (significance, conditions, requirements). Opportunities within integrated and organic fruit production. Marketing of fruit derived from organic and integrated production. The analysis of the conditions necessary for the establishment of organic and integrated agriculture. Production registration and control. Cultivars of economically important plant species in the organic and integrated production. Relationship between parasite and host as a basis of co-adaptation and balance in nature. Fruit trees nutrition, crop load and vegetative growth control. Plant protection. Plant protection chemicals and mode of application. Harvest and storage.

	Recommended literature

1. Бабовић Ј.: Агробизнис у еколошкој производњи хране. Научни инст. за рат. и поврт. Нови Сад, 2005.  

2. Циглар И.: Интегрирана заштита воћњака и винограда. Зрињски д.д., Чаковец, 1998. 

3. Гвозденовић Д.: Савремена производња јабуке, крушке и дуње–интегрални концепт. Прометеј, Нови Сад, 1993. 

4. Кelderer M., Casera C., Lardschneider, E.: Leitfaden fur den biologischen Obst-und Weinbau. Laiмburg, 2003. 

5. www.agrios.it/doc/Guidelines_2011_english.pdf
6. Sellected scientific papers

	Number of teaching hours 3 + 6
	Lectures: 3
	Student research work:

	Teaching strategies

Lectures, film presentations, experimental lab work, work in storage facilities

	Knowledge assessment (maximum points: 100)

Seminar paper 70, oral exam 30

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Neglected Vector Species and Pathogens

	Course code: 3ДАИ3084

	Lecturer(s)(surname, middle initial, name): Petrić V. Dušan

	Course status: Elective

	ECTS:10

	Condition: Passed exams: Basics of Entomology, Insects Systematoics and Medical Entomology during undergraduete or graduate/master studies

	Course aims:
Recognition of insects as vectors in pathogen transmission and their medical and veterinary importance.

Anthropogenic and climate change impact on vectors significance, their distribution and abundance. Methods for vector monitoring and surveillance, pathogen detection, proactive measures in case of risk of autochthonous transmission, principles and components of integrated vector management. Acquired knowledge in this course are complementar to the basic studies accomplished in entomology at undergraduate studies, will give scientific approach and enable students to understand the level of risks that countries face with establishment/reestablishments of vectors, to perform research activities individually and within a team. The obtained knowledge and the skills could be further applied within medical and veterinary entomology.

	Course outcome

Develop capabilities to recognize, identify and analyze insect vectors, to establish their vector capacity and competence. To prevent vector dispersal and establishment into new environment, to manage vector populations by choosing the most appropriete strategy for vector control.

	Course contents

Role of insect vectors in pathogen transmission and their medical and veterinary importance. (Reservoirs of pathogens, vectors, the hosts). Invasive vector species in the world, Europe and Serbia. Neglected vector species, pathogens and vector-borne diseases. Anthropogenic and climate change impact on vectors significance, their distribution and abundance. Signalization and legislative in preventing invasion of insect vectors. Methods for vector monitoring and surveillance, pathogen detection, proactive measures in case of risk of autochthonous transmission. Define subsequent control actions, principles and components of integrated vector management. 

Demonstration of examples in recent past and contemporary treaths with chosen group of insects relevant to medical and veterinary importance.

	Recommended literature

1. Service, M. (2008): Medical Entomology for Students. Cambridge University Press, Fourth edition, 289 pp.

2. Goddard J. (2007): Physician`s Guide to Arthropods of Medical Importance. CRC Press Taylor & Francis Group, Fifth edition, 457 pp.

3. Smith K.G.V. (1973): Insects and other Arthropods of Medical Importance. The Trustees of the British Museum (Natural History), London. 561 pp.

4. Harwood R.F. & James, M. T. (1979): Entomology in Human and animal Health). Macmillan Publishing Co., Inc. New York, Seventh edition. 548 pp.

5. Schaffner F., Bellini R., Petrić D., & Scholte E.-J. (2012): Guidelines for the surveillance of invasive mosquitoes, Technical report, Avia-GIS, Zoersel, Belgium, Feb. 2012, (released as Scientific publication: Guidelines for the surveillance of invasive mosquitoes in Europe. European Centre for Disease Prevention and Control, Stockholm, Sweden, 116 pp.

6. Petrić, D., Zgomba, M., Bellini, R. and Becker N. (2012): Surveillance of Mosquito Populations: A Key Element to Understanding the Spread of Invasive Vector Species and Vector-Borne Diseases in Europe. In D. Mihailović Ed.: Essays on Fundamental and Applied Environmental Topics. Nova Science Publishers. p. 192-224.

7. Becker N., Petrić D., Zgomba M., Boase C., Madon M., Dahl C. and Kaiser A. (2010): Mosquitoes and their control. Springer Heidelberg Dordrecht London New York, 579 pp.

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies : The course will be performed by demonstration of the topics through presentations and by comprehensive didactic material. Students will elaborate particular subjects by seminars and presentations.



	Knowledge assessment (maximum points: 100)

Seminars and pre exam activities up to 50 points. Oral exam up to 50 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course title: Plant Genetic Resources in Agriculture

	Course code: 3ДАИ3085

	The teacher/Teachers (name, middle initial, last name): Sofija R. Petrović, Miodrag D. Dimitrijević

	Status of the subject:optional subject

	ECTS:10

	Pre-conditions:-

	The aim of Course:The aim of this course is to meet students with the concept and status of useful genetic resources in agricultural production, collection, and the procedures, tests and conservation of these resources and their use in breeding and production.

	Result of the course: Doctoral student who successfully completes the course Plant genetic resources in agriculture is capable of recognizine useful genetic variation in spontaneous relatives of crops and local populations, able to participate in expeditions gatherer, work on testing, preservation of genetic resources and capability to comprehend and use of this variability in breeding and production.


	Syllabus1) The concept of genetic resources and biodiversity; 2) The genetic basis of plant resources (genome, genes and evolution, genetic characteristics of species, causes genetic divergence within and between species), 3) centers of origin of crops, 4) erosion of biodiversity; 5) Revitalization of genetic variation (changes in the assortment of historical knowledge of the region, previous geo-political situation, the existence of gene banks in neighboring countries); 6) Genetic Collection in strategy preserve genetic variability; 7) gene bank (short, medium and long term preservation of genetic variability), 8) collection, and the genotypes necessary requirements (government, finance), organizing the expedition, expedition composition, selection of target species (degree of endangerment, possession of usable genetic variability), select the region (present genetic variability, terrain, agro-ecological conditions the geo-political situation of the population), meeting with genotypes - target, collection (climatic growing conditions, soil type, exposure), field work, record keeping, equipment]; 9) Use of genetic variability in agriculture (spontaneous, and relatives of crops ) 10) Create a policy of preserving biodiversity; 11) Optional lectures check students' knowledge of their evaluation will be conducted Studying processed during lectures. During the semester following and understanding continue to be checked through a compulsory six tests with ten short questions related to the previously processed material. During the course was designed and seminars (individual work) works at a pre-defined themes or topics that offers students and teachers undergo verification.


	Literature 1. Borojević, Slavko 1981: Principles and methods of plant breeding, "Ćirpanov", Novi Sad
2. Prodanovic S., Šurlan-Momirović, G., 2006: Plant Genetic Resources for Organic Agriculture, Ed. Faculty of Agriculture, Belgrade-Zemun.
3. Prosperi, J. M., Guy, P., Bafourier, F. 1996: génétiques Ressources et des plantes à fourragères gazon. INRA, Paris, 219
4. Biodiversity surveys of genetic resources of wild relatives and local polupacija cereals:
a) Petrovic, Sofija, Dimitrijevic, M., (2002): Genetic variability in Aegilops species in the continental part of Montenegro. ECO Conference "Safe food", Novi Sad, 25 - 28 September 2002., 189-193.
b) Dimitrijevic, M., Petrovic, Sofija (2002): Genetic variability in Aegilops species in the littoral areas of Montenegro. ECO Conference "Safe food", Novi Sad, 25 - 28 September 2002., 195-201.
c) Dimitrijevic, M., Petrovic, Sofija (2004): Problems of biodiversity-importance of preserving and restoring indigenous genetic variability. The Third International Conference ECO "Safe food" Novi Sad, 22-25. 09th 2004th The Proceedings, 193-198.
d) Petrovic, Sofija, Dimitrijevic, M. (2005): Genetic variation in local populations of grains in Montenegro. Chronicle of scientific Faculty of Agriculture in Novi Sad, 1, 92-99.
e) Petrovic, Sofija, Dimitrijevic, M. (2005): Biodiversity of Aegilops Genera in Montenegro. Modern agriculture, 3-4, 460-463.
f) Petrovic, Sofija, Dimitrijevic, M., Belic M., Sekulic, p., Nesic, Lj. (2006): Areal distribution of the genus Aegilops the coast of Montenegro. IV International Conference ECO "Safe food", Novi Sad, 20 - 23 September. The Proceedings, 185-190.
g) Dimitrijevic, M., Petrovic, Sofija (2006): Problems and possibilities of preserving the gene pool grains. IV International Conference ECO "Safe food", Novi Sad, 20 - 23 September. The Proceedings, 179-184.
h) Dimitrijevic, M., Petrovic, Sofija (2007): Conservation of Biodiversity grains and spontaneous relatives in Southeast Europe. 42nd English and 2 International Symposium on Agriculture, Opatija, 12 - 16 02. 2007th Proceedings, 216-219.
i) Petrovic, Sofija., Dimitrijevic, M. and Vukovic, N. (2008): Utilization of wheat genetic resources in food production safety. ECO-XII International Conference "Safe food". 24-27. 09th Novi Sad. Proceedings, 185-191.
j) Dimitrijevic, M., Petrovic, Sofija, Cimpeanu, C., Bucur, D. Belic, M. (2011): Cereals and Aegilops genus biodiversity survey in the west Balkans: Erosion and preservation. Journal of Food, Agriculture & Environment, 9 (3 & 4), 219-225

	Number of contact hours
	Lectures:

3
	Research work:

5

	Methods of teaching:Classes are conducted using modern techniques. Theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented. Practical training takes place in the work of the cabinet for an air-conditioned room is equipped with individual seats for students (40 seats), which is equipped with computers, video projectors and microscopes.

	Knowledge score (maximum points 100)

	Pre obligations
	Credits
	Final exam
	Credits

	Activities during lectures
	10
	Written exam
	20

	Practical training
	-
	Oral exam
	30

	Tests
	2x15
	
	

	Seminars
	10
	
	

	Method of assessment may be different in the table above are just a few options: (written and Oral exam, project presentations, seminars, etc. ......

	Maximum required 1 page A4 

Specification should be given for each subject in the study program. If there are common subjects for study programs then in the Book the case, the case shows only one time. The book is a unique contribution to the case for all study programs of the first and second levels of study. 

Each case must be a separate file, to be able to hyperlink to connect with teachers (Teacher Book) and plan of study Table 5.1 and 5.1a.


Table 5.1 Course Specification for doctoral studies program

	Course: Trace elements cycling in the environment

	Course code: 3ДАИ3086

	Lecturer(s)(surname, middle initial, name): Богдановић,  М., Даринка, и Манојловић, С., Маја

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:

Acquiring advanced knowledge of the cycles of trace elements in the environment.

	Course outcome

Students will be able to apply their knowledge in the planning agricultural production system on the principles of sustainable agriculture, as well as in advisory services for agricultural production.

	Course contents

Lectures:
Cycles of elements in the environment. Chemistry of trace elements (sources, origin-geochemical and anthropogenic; quantities; forms). Distribution of trace elements in terms of plant nutrition - essential trace elements, toxic elements. Soil: Biogeochemical processes of essential and harmful trace elements, the distribution of elements in the soil profile; allowable concentrations of harmful trace elements. Fertilizer: The content of trace elements, depending on the type of fertilizer and the origin of raw materials; allowed trace element and toxic elements in the raw materials and fertilizers (legislation). The accumulation of toxic elements in the soil due to the application of fertilizers; profile distribution. The importance of trace elements in the food chain, deficiency and toxicity, antagonism with other elements. Plant: The content of trace elements in plants originating from soil and fertilizer. Measures to prevent the accumulation of trace elements in the soil and in plants.
Research study:
Chemical methods for soil and fertilizer testing.  Determination of total content of trace elements in soils, fertilizers and plants. Determination of bioavailable concentrations of trace elements in soil and fertilizers.

	Recommended literature

5. Soil fertility and fertilizers, Havlin J.L. et al., Pearson education, Inc. Upper Saddle River, New Jersey, 2005.

6. Nutrient management legislation in European countries, ed. By P. De Clercq et al., Wageningen Pers, The Netherlands, 2001.
7. Јаковљевић М., Пантовић М.: Хемија земљишта и вода, Пољопривредни факултет, Београд, 1991.

	Number of teaching hours 150
	Lectures: 60
	Student research work: 90

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam).  Laboratory studies.

	Knowledge assessment (maximumpoints: 100)

Term paper 50, oral exam 50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Agricultural land protection, use and reclamation

	Course code: 3ДАИ3087

	Lecturer(s)(surname, middle initial, name): dr Milivoj Belić, associate professor, dr Ljiljana Nešić, associate professor

	Course status: elective

	ECTS: 10

	Condition: completed Master studies

	Course aims: 

The aim of this course is acquisition of knowledge about the soil as a natural resource, types of degradation and its protection and repair using different amelioration, reclamation and remediation practice.

	Course outcome: 

Knowledge in this field allows solving problems related to the use, protection and regulation of soil on a scientific basis. At the end of the module students are expected to demonstrate knowledge of the genesis, composition, properties and modes of different soil types; to self-organize, plan and execute research of soil reclamation on scientific principles; to suggest ameliorative measures proposed to achieve and maintain high levels of fertility ameliorated land. Student should be able for scientific critical analysis and interpretation of experimental results and their displaying as an oral presentation or a written report; presentation of technical and scientific knowledge and ideas at a high level, writing research papers and seminars in this field.

	Course contents:

The soil as a natural resource. Basic features of the land. Types of degradation: The degradation by removal of of the soil (erosion). Land degradation in-situ. Degradation of chemical, physical and biological processes in the soil. Legislation and guidelines for the prevention of land degradation. The impact of technological progress on the processes of soil degradation. Measures of soil protection. Remediation and reclamation of contaminated and damaged soils. Agromeliorativne characteristics Serbian soils (their genesis, classification, distribution and reclamation); 

Research study: 1 The field research of the soil. 2. Laboratory tests: active and potential acidity, salinity and alkalinity in soil. 3. Fractionation of organic matter in the soil. 4. Methods for determination of heavy metals. 5. Parameters related to the assessment of soil contamination.

	Recommended literature

1. Tančić, Nadežda: Fizički, hemijski i biološki agensi kontaminacije zemljišta. Univerzitet u Beogradu, Poljoprivredni fakultet, Beograd-Zemun, 1993.

 2. Sekulić P., Kastori R., Hadžić V. : Zaštita zemljišta od degradacije. Naučni institut za ratarstvo i povrtarstvo Novi Sad, 2003. 
3. R. Kastori, D. Bogdanović, I.  Kadar, N. Milošević, P. Sekulić, M. Pucarević: Uzorkovanje zemljišta i biljaka nezagađenih i zagađenih staništa. Naučni institut za ratarstvo i povrtarstvo Novi Sad, 2006. 
4. Down to earth: Soil degradation and sustainable development in Europe. Environmental issue series No 16.European Environment Agency, ISBN 92-9167-398-6, EEA, Copenhagen, 2000.

	Number of teaching hours 
	Lectures: 45
	Student research work: 75

	Teaching strategies

Theoretical study by lectures and video presentations and practical training by laboratory and field work. Seminar paper.

	Knowledge assessment (maximumpoints: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Biodiesel – production and use

	Course code: 3ДАИ3088

	Lecturer(s) (surname, middle initial, name): Tomić D. Milan, Furman F. Timofej

	Course status: Optional

	ECTS: 10

	Condition: no

	Course aims:

Acquire knowledge in the field of production and use of biodiesel, review of the latest achievements, and ability to define the goals and tasks of research related activities.   

	Course outcome

Students are qualified for scientific research work in the field of production technologies and use of biodiesel, as well as for the analytical judgment of scientific field related research.

	Course contents

Situation and prospects of use of biodiesel in the Republic of Serbia. Standards related to biodiesel production and use. Analytical consideration of needs and potentials of Serbia for the production of biodiesel. Level of development of biodiesel production technologies and future advances in technology. Use of biodiesel by-products with the aim of reducing the production costs. Effects of biodiesel production and use on the ecology and sustainable development. Economic and social aspects of production and use of biodiesel, as well as the influence on the development of rural areas.
Identification of problems and aims of future activities with special attention paid to the development and research.


	Recommended literature.: 
1. Furman T., et al.: Biodiesel production and use, monographs, 1995. Faculty of Agriculture, Нови Сад
2. Furman T., et al.: Biodiesel, an alternative liquid fuels and environmental, monographs, 2005. Faculty of Agriculture, Нови Сад
3. Majdandžić LJ.: Renewable Energy, Graphis, Zagreb, 2012.

4. Radaković M.: Renewable energy - economic evaluation, AGM Knjiga, 2009.

5. Selected papers from scientific journals


	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, tutorial lessons, consultations.

	Knowledge assessment (maximum points: 100)

Lecture attendance 5

Seminar paper 35

Oral exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Techniques in modern fruit and grape production

	Course code: 3ДАИ3089

	Lecturer(s)(surname, middle initial, name): Aleksandar D. Sedlar

	Course status: election

	ECTS: 10

	Condition: no

	Course aims:
Aim of this course is to become qualified for modern efficacy exploitation of technique in technology progressive fruit and grape production. 

	Course outcome

Knowledge’s which students get from this course is annex on knowledge which they have about machines and equipment for fruit and grape production.

	Course contents

Economic and energy analysis of machines for soil tillage in orchards and vineyards. 

Introduce of modern sustainable pesticide application in fruit and grape chemical protection.

Spray geometry adjust on air assisted sprayers according top tree geometry.

Application rate and dose adjust according leaf areas in orchards and vineyards.

Advancement of equipment and machines for fruit and grape harvesting.

Estimate a budget for machines in fruit and grape production according orchard and vineyard size.

Possibility of plant residue use as biological fuel.

Optimization of purchase and using machines in fruit and grape production

	Recommended literature

1. Zemanek P, Burg P. 2010. Vinohradnicka mechanizace, Mendelove Univerzite v Brno, Zahradnicke fakulte v Lednici, с. 200, ISBN 978-80-87091-14-2.

2. Keserović Z....2008. Fruit and grape production on small areas, Faculty of Agriculture, Novi Sad, p. 276. ISBN 978-86-7520-147-2.

3. Bugarin R, Bošnjaković A, Sedlar A. 2013. Machines in fruit and grape production, Faculty of Agriculture, Novi Sad, in publishing process.


	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Teaching with Power point presentation, mathematic calculation, laboratory and field research. 


	Knowledge assessment (maximumpoints: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Applied Viticulture

	Course code: 3ДАИ3090

	Lecturer(s)(surname, middle initial, name): Kuljančić D. Ivan

	Course status: Optional

	ECTS: 10

	Condition:

	Course aims: the education and training of PhD students in the field of applied viticulture. Candidate should be based registry study of literatures and scientific works, expand knowledge of the history of grapes and vines, systematics, morphology, physiology, ecology, reproduction,   choice of field  for establishing vineyards, preparing land for vineyard, support for grapevine, pruning and training systems of grapevine, cultivation and fertilizing vineyards, irrigated vineyards,  green pruning operations, preparing for the vintage and the harvest.


	Course outcome the formation of professionals with academic qualifications, which has an extended knowledge in relation to the knowledge acquired at the undergraduate and master's studies, which will be based on it by trained literatures and scientific papers, make the choice of topics for the dissertation!


	Course contents Introduction: The importance of vine and its products. History of the grapevine, vines and wine.

Systematics: General features of the family Vitaceae, family Vitaceae genera, the genus Vitis and geographic groups within the genus.

Physiology of grapevine photosynthesis, carbon dioxide adoption (assimilation), respiration, gas exchange (transpiration), Minerals - adoption and transport, organic matter- production and transport.

Ecology grapevine: Heat (effects of extremely low and extremely high temperatures on grape, temperature sum, preparing for overwintering vine), light (length of sunshine), land and air moisture, the winds, the causes of variations in climate.

Grapevine propagation: Generative propagation, vegetative propagation (propagation layering, cuttings and grafting), essential properties of rootstocks for grafting.

Establishing vineyards: Choosing a location for a vineyard, clearing and cleaning the ground, ameliorative works before planting vineyards, trenching, soil preparation for planting and planting, care of the young vineyard.

 Grapevine pruning and training systems: The need and importance of pruning, biological bases of pruning, vine training systems, grapevine support. 

Vineyards  maintenance: vineyard cultivation, vineyard fertilization, irrigation of vineyards, green pruning operations.

Vintage Vineyard: Dynamics of grape  ripening, Organization of the grape harvest, transport and storage.



	Recommended literature

1. Иван Д. Куљанчић : Виноградарство-винова лоза та божанска биљка, Прометеј, 2008, Нови Сад

2. Markus Keller : The science of grapevines-anatomy and physiology, Elsevier-Academic Press, 2012, San Diego. 

3.Peter R. Dry, B.G. Coombe: Viticulture (Volume 1), Resources, 2004, Adelaide 

4.Patrick E. McGovern:Ancient Wine-The search for the origins of viniculture, Princeton University Press,2007, 
   New Jersey.

5. Небојша Марковић, Александар Накаламић:Опште виноградарство, Пољопривредни факултет Земун и Задужбина Св. Манастира Хиландара, 2009, Београд-Земун
6. Небојша Марковић, Александар Накаламић: Трехнологија гајења винове лозе, Пољопривредни факултет Земун и Задужбина Св. Манастира Хиландара, 2012, Београд-Земун


	Number of teaching hours
	Lectures:   3
	Student research work:  5

	Teaching strategies

Teaching and research are conducted in the classrooms of the Faculty of Agriculture and the experimental field of Sremski Karlovci, using the contemporary techniques.



	Knowledge assessment (maximumpoints: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Biotechnology in horticultural plant breeding

	Course code: 3ДАИ3091

	Lecturer(s): Dr. Vladislav M. Ognjanov, Full Professor 

                      Dr Mirjana Z. Ljubojevic, Docent

	Course status: Elective

	ECTS:10

	Prerequisites:

	Course aims:

The aim of this course is establishing academic foundations for research studies and implementation of biotechnology methods in horticultural plant breeding, and responding to social, ecological and economic challenges stemming from implementation of biotechnology.

	Course outcome:

The course will unify the fundamental, implemented and developing research studies that jointly contribute to the implementation of novel molecular biology, tissue culture and genetic engineering methods in horticultural plant breeding, providing students with the foundations for independent research in this area.

	Course contents:

Theoretical studies:

Introduction - Structural genes, transcription and translation. Biotechnology as a contemporary and innovative science. Biotechnology as an object of curiosity, research and new thinking in horticultural plant breeding. Fundamental biotechnology concepts. Areas of biotechnology - (1) Cell and tissue culture, (2) Genetic and genomic technologies, (3) Genetic engineering. Application of advances in biotechnology in agriculture. Genome mapping, QTL analysis and MAS selection. Implications of the application of biotechnology advances in preserving land, plant and animal resources. Providing food that meets consumer needs in terms of quality and safety. Place of Serbia in this context.

Practical studies: Laboratory work 

 (1) Familiarization with the cell culture and tissue equipment; Practical work on tissue culture. (2) Familiarization with the equipment for molecular markers; Practical work on isoenzymes and DNA markers. (3) Introduction to genetic engineering equipment and methods. Practical work on genetic transformations mediated by Agrobacterium tumefaciens.

Research work.
Essay preparation and defense.

	Recommended literature:

1. Dozet, B., Mezei, S., Golosin, B., Galovic, V., Sesek, S., Vasiljevic, Lj., Vasic, D., Ognjanov, V., Macet, K. 1995. Tissue culture in agriculture. Institute of Field and Vegetable Crops, Novi Sad. 

2. Sponer, D., Treuren, van R., Vicente, de C. M. 2005. Molecular markers for genebank management. IPGRI, Italy.

3. Selected works from: Euphytica, TAG, Scientia Horticultura.

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies:

Theoretical lectures are conducted using computer presentations and other teaching aids. 

Practical work is carried out by applying visual methods in the laboratory.

	Knowledge assessment (maximum points: 100)

Practical work 10

Essay 20

Oral Exam 70


Table 5.1 Course Specification for doctoral studies program

	Course: Water Resources Allocation

	Course code: 3ДАИ3092

	Lecturer(s) (surname, middle initial, name): Srdjevic B. Zorica

	Course status: Elective

	ECTS: 10

	Condition: 

	Course aims: 
Introduction to approaches, methodologies and software for allocating water resources. After passing the final exam, student should have a sufficient knowledge to identify and formulize a problem and define a mathematical tool necessary for solving the problem. Also, student should have knowledge on how to use general water resources models, heuristics, numerical modeling and optimization and simulation tools. 



	Course outcome

Student is expected to а) have sufficient knowledge in system analysis approach to water resources modeling, b) able to understand and apply approaches and methods in planning, development and allocation of water resources for different spatial and time scales, and c) have IT knowledge improved.



	Course contents

· Water purposes, users and water demands. 

· Spatial and time demands, availability and priorities distribution. 

· Allocation problems modeling (water and other resources)

· Simulation and optimization. Tools, restrictions and applications.

· GIS application in allocating water resources.

· Participative decision making methods in allocating water resources.



	Recommended literature

1. Labadie J.W., Baldo M.L, R. Larson (2000). ModSim: Decision Support System for River Basin Management. Documentation and User Manual.

2. Srdjevic Z., Kolarov V., Srdjevic B. (2007). Finding the Best Location for Pumping Stations in the Galovica Drainage Area of Serbia: The AHP Approach for Sustainable Development. Bussines Strategy and Environment 16:7, 502-511. 

3. Srdjevic B., Medeiros Y.D.P., and Faria A.S. (2004). An objective multi-criteria evaluation of water management scenarios, Water Resources Management 18 (1), 65-84.

4. Srđević B., Srđević Z., Kolarov V. (2004). Direktno višekriterijumsko vrednovanje tehnologija navodnjavanja. Poljoprivreda između suša i poplava, Poljoprivredni fakultet, Novi Sad, 117-125. 

5. Srđević Z., Srđević B. (2006). Studija mogućnosti unapređenja korišćenja regionalnog hidrosistema nadela prema evropskim standardima. Studija rađena za JVP VodeVojvodine.

6. Zelenovic Vasiljevic T., Srdjevic Z., Bajcetic R., Vojinovic Miloradov M. (2011). GIS and the Analytic Hierarchy Process for regional landfill site selection in transitional countries: a case study from Serbia. Environmental Management, Volume 49 (2),  445-458, 2012.  

7. Vijendra K.B., Hoogenboom G., Hook J.E., Thomas D.L., Guerra L.C., Harrison K.A. (2004). Agricultural water use estimation using geospatial modeling and a geographic information system. Agricultural Water Management 67, 185-199.


	Number of teaching hours
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, seminars, consultations and practical training.

	Knowledge assessment (maximum points: 100)

Seminal work – 70, oral exam - 30


Table 5.1 Course Specification for doctoral studies program

	Course:  Crop management of cereals and grain legumes

	Course code: 3ДАИ3093

	Lecturer(s)(surname, middle initial, name): Branko J. Marinković

	Course status: Elective

	ECTS:10

	Condition: Scientific methods, Biometrics

	Course aims:

The goal is to prepare students for scientific research in cultivation of major cereals and grain legumes with emphasis on the growth and development, varietal specificity in mineral nutrition, and modeling the yield and yield quality in dependence of environmental condition. Over all tasks are rationalization of the production and protection of agro ecosystems

	Course outcome

Students will acquire the knowledge necessary for independent scientific-research work and the development and application of scientific achievements in the cultivation of cereals and grain legumes. By understanding the dependence of yield and yield quality of environmental conditions, as well as by mastering the varietal specificity and requirements of crops during stages of development, a PhD student will acquire the knowledge and skills necessary for harmonization of the current needs of the crop with the weather and soil conditions.

	Course contents

Lectures
· The importance of cultural practices and environmental conditions in the yield formation of the main cereals and grain legumes crops

· Conventional and modern cultivation technology of the most important cereals and grain legumes crops,

· Contemporary approaches to cultivation technology of cereals and grain legumes crops - new trends in production,

· Multiyear analysis of cereals and grain legumes crops in commercial production and comparison with the results obtained in the long term stationary experiments,

· Analysis of thematic papers in local and international journals.

Practical works
Work on the experiments: Work on conducting and performing experiments, discussion and analysis of the existing multiyear stationary trials

	Recommended literature

1. Спасојевић Б.;  Станаћев С.; Старчевић Љ.; Маринковић Б.: Посебно ратарство I, Пољопривредни факултет Нови Сад, 1994.  
2. Robert G. Hoeft, Emerson D. Nafziger, Richard R. Johnson and Samuel R. Aldrich (2000): Modern corn and soybean production. MCSP Publications; 1st edition

3. J.H.Martin, R. P. Waldren and D.L. Stamp: Principles of Field Crop Production, Prentice Hall Columbus, Ohio, USA, 2006
4. Thematic domestic and international journals 
5. Lecture notes of professors and assistants.

	Number of teaching hours:   8
	Lectures:   3
	Student research work:   5

	Teaching strategies

Oral presentations and discussions with the use of modern techniques for presentation. 

Practical methods: laboratory, experimental, computational

	Knowledge assessment (maximumpoints: 100)

	Ongoing activity at lectures 10; Presentation of project 20; Seminar 15; Verbal examination 55


Table 5.1 Course Specification for doctoral studies program

	Course: Phytoindicative Ecology

	Course code: 3ДАИ3094

	Lecturers: Nikolić M. Ljiljana, Džigurski M. Dejana 

	Course status: elective

	ECTS: 10

	Condition: Botany

	Course aims:
Introduction to the bioindicator values ​​of plants for environmental underlying factors: humidity, reaction (pH); nutrient value (especially nitrogen), humus (organomineralnih compounds), dispersion/aeration, salinity, light, temperature  and continentality. Ecological indices-important point indicator ecology - these are characterized by ecological optima requirements of plants in relation to major environmental factors, which is important for their use in agriculture, forestry, urban planning and environmental protection.

	Course outcome

Knowledge in the field of phytoindicative ecology are of practical importance in assessing the ecological condition habitats, because the analysis of environmental indices in a quick and easy way to indicate the ecological conditions prevailing in a particular habitat.

	Course contents

Lectures:

Definition and aim of contemporary phytoecology. The relationship of plants and the environment. Classification of environmental factors. External environment and its ecological content as a condition of biodiversity.

Student research work:
Introduction to the phytoindicative ecology. Phytoindicative values (indices). Analysis of the most important values ​​of ecological indices of vascular macrophytes. Chorological and biological spectrum.

	Recommended literature

1. Којић, М., Поповић, Р., Караџиђ, Б.(1994): Фитоиндикатори и њихов значај у процени еколошких услова станишта. Наука, Београд, 1-140.

 2. Којић, М., Поповић, Р., Караџиђ, Б.(1997): Васкуларне биљке Србије као индикатори станишта. Институт за истраживања у пољопривреди „Србија“ , Институт за биолошка истраживања „Синиша Станковић“ , Београд, 1-160.

3. Landolt, E. (1977): Ökologische Zeigerwerte Zür Schweizer Flora. Veroffentlichungen des Geobotanischen Institutes der ETH. Stiftung Rubel, 64 heft. Zurich, 1-207.
4. Стевановић, Б., Јанковић, М.М. (2001): Екологија биљака са основама физиолошке екологије. NNK International, Beograd, 1-514.
5. Кнежевић, А., Стојановић, С., Лазић, Д. (2007): Ботаника – уџбеник за практичну наставу, Универзитет у Новом Саду, Пољопривредни факултет у Новом Саду, 1 – 306.

	Number of teaching hours
	Lectures: 2 (30)
	Student research work: 2(30)

	Teaching strategies

Verbal-textual and illustrative demonstrative methods.

	Knowledge assessment (maximum points: 100)

	Student research work         
	40

	Oral exam
	60


Table 5.1 Course Specification for doctoral studies program

	Course: Perennial forage legumes

	Course code: 3ДАИ3095

	Lecturer(s) (surname, middle initial, name): Erić J. Pero, Ćupina T. Branko

	Course status: Professor

	ECTS: 10

	Condition: -

	Course aims:
Theoretical and practical aspects of perennial legumes management.

	Course outcome

Acquiring knowledge, skills and competencies in order to produce high-quality forage.

	Course contents

Lectures

Fertilization-nutrition of perennial forage legumes.
Seed production of perennial forage legumes.
Perennial forage legumes for protection of agro ecosystems.
Eco-physiology of perennial forage legumes.
Genetic resources of perennial forage legumes.

Research work

Laboratory, field and practical exercises of students. Work on the experiments.

	Recommended literature

Hanson, L., Barnes, D.K. and Hill R.R. (1987): Alfalfa and Alfalfa Inprovement. Agronomy, No 29, Madison, Wisconsin, US.
Taylor N.L аnd Quesenberry K.H., (1996): Red clover science. Kluwer Academic Publishers, Dordrecht. Netherlands. 225.

Thematic journals and selected chapters.

	Number of teaching hours
	Lectures: 3 (45)
	Student research work: 5(75)

	Teaching strategies

Theoretical study using modern equipment (video beam, etc.), seminar papers and consultation

	Knowledge assessment (maximum points: 100)

activity during the lectures: up to 10

seminar: up to 50

oral exam: to 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Advances in Agrometeorology

	Course code: 3ДАИ3096

	Lecturer(s)(surname, middle initial, name): dr Dragutin T. Mihailović

	Course status: elective

	ECTS:  10 

	Condition: Meteorology course at undergraduate studies

	Course aims:

Upgraded knowledge about basic processes describing plant-soil-atmosphere interaction and laws related to this processes. This course provides practical knowledge about quantification of this processes what is very important for agricultural production.



	Course outcome:

Students suppose to be able to make analysis and assessment of processes describing plant-soil-atmosphere interaction using advanced methods of agrometeorologica analysis and forecast what is of upmost importance for agricultural production.



	Course contents

Introduction. Canopy - microclimate feedback. Energy and water balance of canopy, plant and leaf. Weather impact on plant growth (photosynthesis, respiration, transpiration). Weather impact of pests and diseases appearance. Spatial and temporal variation of climate characteristics. Climate and agriculture. Impact of extreme weather event on agricultural production. Drought, frost and heat waves forecasting. Impact of UV radiation on plants. Agrometeorological models.



	Recommended literature



	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies



	Knowledge assessment (maximum points: 100)



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Breeding and protection of game

	Course code: 3ДАИ3097

	Lecturer(s)(surname, middle initial, name): Ph.D Beuković T. Miloš

	Course status:election

	ECTS: 10

	Condition: No

	Course aims: Education and training students for research work in the field of hunting. Upon completion of the doctoral program the student is qualified for scientific research and the application of scientific advances and new technologies in the biotechnological sciences. Acquired knowledge provides them to make it easy, efficient, and complete applications in scientific research.

	Course outcome:

Formation specialists with the academic education that has significantly expanded and deepened knowledge as a basis for originality in developing and applying ideas on scientific grounds. Acquired knowledge of the student completed doctoral studies provide deeper application of knowledge, understanding and skills to successfully solve complex problems in the field of hunting.

	Course contents:

Theoretical study Growing and protecting wildlife in the integral management. The principles of modern (ecological) concept of growing and protecting wildlife. Plans and programs of growing and protecting wildlife in hunting. Monitoring and implementation of programs and plans, audit. Planning and organization of hunting management. Management plan and annual management plan. Hunting areas, hunting capability evaluation and report. Determining the degree of use of the number and structure. Determining the size and structure of the game. Methods of breeding animals. Basics of growing small game and silvicultural measures. Basics of growing big game and silvicultural measures. Customizing the game produced in farms for resettlement to hunting. Hunting silvicultural and technical facilities. Types and causes damage to wildlife damage: mechanical causes, climatic, chemical, biological, anthropogenic. Protecting wildlife from predators, poaching and poaching. Protecting wildlife from intensive agricultural production. Measures to reduce damage to wildlife and wildlife. Reconciliation of number of wildlife habitats with food options and vegetation. Closed seasons and organized hunting and shooting structures. Raising remiza and food for wildlife in hunting areas. Preventing damage by wild animals may be caused to property and people. Damage assessment.

Research work

Development and implementation of plans and programs for development and protection of wildlife in hunting. The process of monitoring the implementation of programs and plans, audit. Planning and organization of hunting management. Management plan and annual management plan. Hunting areas, hunting solvency capability evaluation. Determination stepenakorišćenja in number and structure. Determining the size and structure of the game. Načinigajenja game. Hunting culture systems. Skilled technical facilities. Protection of wildlife

	Recommended literature

Gajić I., Popović Z.: Lovna privreda. Faculty of agriculture  Beograd, 2010. 
Popović Z., Đorđević N.: Ishrana divljači. Faculty of agriculture, Beograd, 2009.

Popović Z., Đorđević N.: Gazdovanje populacijama divljači u cilju smanjenja šteta. Faculty of agriculture, 

    Beograd,   2010.

R. Putman, R. Andersen, M. Apollonio,  (2011) Ungulate Management in Europe, Cambridge Universiti Press.

Ristić Z.: Fazan (Phasianus colhicus Fazianos). Memorija, Sombor, 2005.
Novaković V.: Divlji papkari. Srbijašume, Beograd, 1996.
Novaković V.: Jelen (Cervus elaphus L.). Srbijašume, Beograd, 1999.
Novaković V.: Divlja svinja (Sus scrofa L.). Lovački savez Srbije Beograd, 2003.
Drenić M.: Srneća divljač. Demetra, Knjaževac, 1995.
Mićević M.: Lovni objekti. Dnevnik, NoviSad, 1995.

	Number of teaching hours Lecture
	Lectures:45
	Student research work: 75

	Teaching strategies

Lectures video presentations, oral presentations, with the active participation of students, term papers, tests. Practical lessons with video presentations, labs, visit the hunting grounds, game ranches and hunting events

	Knowledge assessment (maximumpoints: 100)



	Lecture  activity
	15
	Oral exam
	50

	Seminar paper
	35
	Written exam
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: New technology in production of poultry meat and eggs

	Course code: 3ДАИ3098

	Lecturer(s)(surname, middle initial, name): Нико Милошевић

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:
Introducing students to new methods of animal breeding and their use in the production of poultry meat and eggs. The aim is forming experts capable of scientific research and the application of scientific advances and new technologies in the production of poultry meat and eggs.

	Course outcome
Formation of highly specialized scientists with academic education, who are trained to be based on a wider and deeper knowledge in the field of new technologies for poultry production in research work in this field, with the aim of improving the production of poultry meat and eggs.


	Course contents

Theoretical study
Introduction. The application of new technologies in poultry. Basic methods - description and application of new technologies in the production of poultry meat and eggs. New technological methods and their application in nutrition, breeding and reproduction technology for the production of poultry meat, and the application of new technological procedures in eggs production. Solving technological problems by applying new scientific and technological knowledge in the field of poultry production.
Practical lessons
Introduction. Basic methods - description and application. Application of new technology methods in genetics, nutrition and reproduction of chickens. Solving technological problems by using new technological methods. Field and laboratory exercises.

	Recommended literature

1. Milošević, N., Perić, L.: Tehnologija živinarske proizvodnje. Poljoprivredni fakultet, Novi Sad. 2011.

2. Milošević, N., Đukić Stojčić, M., Perić, L.: Gajenje prepelica . Poljoprivredni fakultet, Novi Sad, 2013.

3. Scanes, C. G.,  Brant, G.,  Ensminger, M. E.: Poultry Science. Prentice Hall, 2008.

4. Muir, W.M., Aggrey, S.E.: PoultryGenetics, Breeding and Biotechnology. CABI Publishing, 2009.

	Number of teaching hours
	Lectures: 3x15=45
	Student research work:5x15=75

	Teaching strategies

Lectures supported by appropriate literature and adequate presentations. Research study. Consultation. Practical exercises in the laboratory development of scientific research.

	Knowledge assessment (maximumpoints: 100)

Pre-exam

Points

Final exam
Points
Writing of scientific paper
30

Test

30
Seminar

15

Oral Exam
25



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Molecular Genetics

	Course code: 3ДАИ3099

	Lecturer(s)(surname, middle initial, name): Trivunović J. Snežana, Associate Professor

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims:
Mastering the principles of heredity in the functioning of DNA and RNA at the molecular level. To interpret the and explain the importance of chromosome and gene regulation, development path nucleus and cells organelles, and protein synthesis as well as mastering the technology of DNA, and reproductive and molecular technologies in animal husbandry.

	Course outcome

After completing this course the student acquires the knowledge of the fundamental mechanisms

 heredity traits on the molecular level and, as the technology of DNA and RNA as well as knowledge of the molecular and reproductive technologies in animal husbandry.

	Course contents

Theoretical study

DNA, RNA, proteins and mitochondrial. Chromosomes and gene regulation. Outside chromosomes heredity. The development path of the nucleus and cell organelles. DNA technology. Biotechnology in Animal Husbandry.

Research study

DNA, RNA, proteins and mitochondrial. Chromosomes and gene regulation. Outside chromosomes heredity. The development path of the nucleus and cell organelles. DNA technology. Biotechnology in Animal Husbandry.

	Recommended literature

1. Vidović V., Stupar M. (2010): Мolekulska genetika. 
2. Benjamin, A. Pierce (2008): Genetics – A Conceptual Aproach.

3. Lewin B. (2000): Genes VII

4. Gellderman, H. (2005): Gene Mapping and Sequences of Animal Genom.

	Number of teaching hours
	Lectures: 3x15= 45
	Student research work:5x15= 75

	Teaching strategies

The theoretical part of study  is done with the use of films and presentations that have been prepared so that students have visual representation the teaching units. Practical work is carried out at the Laboratory of Molecular Genetics and the use of computers and software in the field of genetics and biotechnology in livestock production.

	Knowledge assessment (maximum points: 100)

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Methods of research in poultry science

	Course code: 3ДАИ3100

	Lecturer(s)(surname, middle initial, name):Perić V. Lidija

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims: To introduce students to the basic principles and methods of scientific research in poultry and trained them to apply scientific methods in their further research in this field.



	Course outcome

Formation of highly specialized scientists withbroad knowledge in the field of scientific research in poultry. This course gives them the scientific competence and knowledge  to successfully solve complex problems in research related to poultry production.



	Course contents

Theoretical study

Introduction. The basic principles of scientific research. The application of different research methods in poultry science. Setting up the experiment. Monitoring and control of parameters. Statistical methods for data analysis.  Interpretation of results and the use of contemporary literature. Writing and presentation of research papers.

Practical lessons

Set up and perform the experiment. Control of parameters and statistical analysis. Writing and presentation of scientific paper.



	Recommended literature

· P.V.K. Sasidhar (Ed.) 2006. Poultry Research Priorities to 2020. Proceedings of National Seminar (November 2-3).Central Avian Research Institute, Izatnagar-243 122 (India)

· McDonald J.H.2008.: Handbook of Biological Statistics, University of Delaware, http://udel.edu/~mcdonald/statpermissions.html

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Lectures supported by adequate power point presentations. Consultation. Practical exercises in the laboratory and on the farm.

	Knowledge assessment (maximumpoints: 100)



	Pre-exam
	Points


	Final exam
	Points

	Writing of scientific paper
	30
	Exam
	50

	Seminar
	20
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Resent technologies of beef and milk production

	Course code: 3ДАИ3101

	Lecturer(s)(surname, middle initial, name): PhD.Plavšić V. Miroslav, full. prof. PhD Kučević S. Denis, asisst. prof.

	Course status:  Elective

	ECTS: 10

	Condition:

	Course aims:
Introducing students to biotechnology production of beef and milk in order to ensure adequate production technologies. Upon completion of the doctoral program, educated professionals capable of scientific research and the application of scientific advances and new technologies in the production of beef and milk.

	Course outcome

Formation of professionals with academic education, which has significantly expanded and deepened knowledge in the field of production of beef and milk, leaning on the knowledge and skills acquired in the second grade, graduate master held academic studies and / or as a form of special preparation for research in a given proper scientific field. The knowledge gained PhD gives students the opportunity to apply deeper knowledge, understanding and skills acquired during doctoral studies, the successful resolution of complex problems in new or unfamiliar environments, particularly in the production of beef and milk.

	Course contents

The economic importance of beef and milk; Development directions and trends, Product type, breed and crossbreds for meat and milk production, Genetic improvement of cattle; New biotechnological methods to improve the relevance of beef and dairy cattle breeds, cattle exploitation in the production of meat and milk, fattening and carcass traits of cattle; SEUROP system for assessing the quality of beef carcasses, ICAR and application of its rules in the production of beef and milk.

	Recommended literature

1. Чобић, Т., Антов, Г. (1996): Говедарство - производња млека. СПРИНТ, Нови Сад.

2. Антов, Г., Чобић, Т. (2001): Говедарство – Производња меса. Graph Style, Нови Сад.
3. Бобош, С., Видић Бранка, Плавшић, М., Ушћебрка Гордана (2005): Млечна жлезда преживара. Мала књига, Нови Сад.
4. Митић, Н., Ферчеј, Ј., Зеремски, Д., Лазаревић, Љ. (1987): Говедарство. Завод за уџбенике и наставна средства, Београд.

5. Mason, I.L. (2002): Mason’s World Dictionary of Livestock Breeds, Types and Varieties. 5th Edition, Valerie Porter, C.A.B International, Oxon, United Kingdom.
6. Ensminger, E. M.: Dairy Cattle Science. Third Edition. Interstate, Publishers, Danville, 1993.

7. Ensminger, E. M., Perry, R.C. (1997): Beef Cattle Science. Seventhy Edition. InterstatePublishers, Inc. Danville, Illinois.

8. Hunsley, R. (2001): Livestock Judging, Selection and Evaluation. Interstate publisher, Inc., Fifth edition.



	Number of teaching hours
	Lectures: 45
	Student research work:

	Teaching strategies

Lectures by power point presentations, laboratory and field trip exercises, study of scientific litetrature. 



	Knowledge assessment (maximum points: 100)



	Pre exames obligations
	Points
	Final exam
	Points

	Activities during lectures
	10
	Paper test
	-

	Practical training
	10
	Oral exam
	60

	Colloquia
	-
	-
	-

	Seminars work
	20
	-
	-


Table 5.1 Course Specification for doctoral studies program

	Course:  Crop management of industrial crops 

	Course code: 3ДАИ3102

	Lecturer(s)(surname, middle initial, name): JovanŽ crnobarac; VladimirJ. Miklič

	Course status: Elective

	ECTS:10

	Condition: Scientific methods, Biometrics

	Course aims:
The goal is to prepare students for scientific research in cultivation of major industrial crops, with emphasis on the growth and development, varietal specificity in mineral nutrition, and modeling the yield and yield quality in dependence of environmental condition. Over all tasks are rationalization of the production and protection of agro ecosystems

	Course outcome

Students will acquire the knowledge necessary for independent scientific-research work and the development and application of scientific achievements in the cultivation of industrial crops. By understanding the dependence of yield and yield quality of environmental conditions, as well as by mastering the varietal specificity and requirements of crops during stages of development, a PhD student will acquire the knowledge and skills necessary for harmonization of the current needs of the crop with the weather and soil conditions.

	Course contents

Lectures
· The importance of cultural practices and environmental conditions in the yield formation of the main industrial plants

· Conventional and modern cultivation technology of the most important industrial plants,

· Contemporary approaches to cultivation technology of industrial plants - new trends in production,

· Multiyear analysis of industrial crops in commercial production and comparison with the results obtained in the long term stationary experiments,

· Analysis of thematic papers in local and international journals.

Practical works
Work on the experiments: Work on conducting and performing experiments, discussion and analysis of the existing multiyear stationary trials

	Recommended literature

1. Стеван  Л. Јевтић: Посебно ратарство, Нолит, Београд, 1992.

2. Philip Draycott: Sugar Beet, Blackwell Publishing, 2006.
3. Albert A.: Sunflower Technology and Production, Series: Agronomy, 1997.
4. Thematic domestic and international journals 
5. Lecture notes of professors and assistants

	Number of teaching hours:  8
	Lectures:   3
	Student research work:   5

	Teaching strategies

Oral presentations and discussions with the use of modern techniques for presentation. 

Practical methods: laboratory, experimental, computational

	Knowledge assessment (maximumpoints: 100)

	Ongoing activity at lectures 10; Presentation of project 20; Seminar 15; Verbal examination 55


Table 5.1 Course Specification for doctoral studies program

	Course title: Principles of chromosome manipulation

	Course code: 3ДАИ3103

	The teacher/Teachers (name, middle initial, last name): Miodrag D. Dimitrijević; Sofija R. Petrović

	Status of the subject:optional subject

	ECTS:10

	Pre-conditions:-

	The aim of Course: The aim of the course is to acquaint doctoral students with the results, as well as the principles and methods of engineering of chromosomal

	Result of the course: Doctoral student who successfully completes the course cytogenetics is qualified for further development through scientific advancement toward manipulating genetic material in the chromosomes, as well as for scientific research work in the field of chromosome engineering.

	Syllabus 1) Introductory Lecture; 2) Fundamentals of Cytogenetics, 3) Build the cells and chromosomes; 4) cell division;
5) DNA and RNA as genetic material; 6) Changes in the number of chromosomes - euploidija; 7) Changes in the number of chromosomes - aneuploidy; 8) Changes in the structure of chromosomes; 9) The application of chromosome engineering; 10) invited lecture

	Literature 1. Singh, J. Ram, 2003: Plant Cytogenetics 2nd ed. Pub. CRC Press, Florida, USA.
2. Misic, Petar, 1999: Genetics. Ed. Parthenon, Institut PKB, Belgrade
3. Boskovic, Ž.J., and Isayev, V., 2007: Genetics, Megatrend University, Belgrade
4. Momirović-Šurlan, G., Rakonjac, Vera, Prodanovic S., Zivanovic, T., 2005: Genetics and Plant Breeding (Lab), Ed. Faculty of Agriculture, University of Belgrade, Belgrade

	Number of contact hours

	Lectures:

3
	Research work:

5

	Methods of teaching:Classes are conducted using modern techniques. Theoretical part of teaching is done in university classrooms. All lectures are computer processed and presented. Practical training takes place in the work of the cabinet for an air-conditioned room is equipped with individual seats for students (40 seats), which is equipped with computers, video projectors and microscopes.

	Knowledge score (maximum points 100)

	Pre obligations
	Credits
	Final exam
	Credits

	Activities during lectures
	10
	Written exam
	20

	Practical training
	-
	Oral exam
	30

	Tests
	2x15
	
	

	Seminars
	10
	
	

	Method of assessment may be different in the table above are just a few options: (written and Oral exam, project presentations, seminars, etc. ......

	Maximum required 1 page A4 

Specification should be given for each subject in the study program. If there are common subjects for study programs then in the Book the case, the case shows only one time. The book is a unique contribution to the case for all study programs of the first and second levels of study. 

Each case must be a separate file, to be able to hyperlink to connect with teachers (Teacher Book) and plan of study Table 5.1 and 5.1a.


Табела 5.1 Specification of subject 
	Title of the subject:Mathematics with software support

	Course code: 3ДАИ3104

	Professor(s):  Снежана Матић-Кекић

	Status of the subject: Изборни

	Number of ESPB: 10

	Precondition: -

	The goal of subject 
Acquiring knowledge and skills tested,  formation models studied phenomena in the field of agricultural engineering, proper selection of materials and methods, analysis of results by comparison with the already acquired knowledge, hypotheses, based on the importance of the decision-established mathematical model of his ways implementation of the rules of optimal use in practice.

	The outcome of the subject
Knowledge gained from this course builds on previously acquired knowledge in the field of mathematics and training of the independent scientific research with respect to the elements active in the field of applied mathematics modeling agricultural engineering.

	Syllabus
 Arithmetic and symbolic computation in software Mathematica.

· Drawing curves and surfaces in software Mathematica.

· Matrix calculus in software Mathematica.

· Statistical methods in software Mathematica.

· Determination of  single and multiple itegrala by numerical integration in software Mathematica.

· Numerical solution of ordinary dif. equations in software Mathematica.

· Numerical solution of partial diff. equations in software Mathematica.

· Solving optimization, linear and nonlinear problems in software Mathematica.

· Numerical solution of linear and nonlinear equations in software Mathematica.

	Recommended literature 
1.  Kophenova, N.V., Maron, I.A.: Comphutational Mathematics – worked examples and problems with elements of theory, Mir Publishers, Moscow, 1975.
2. Крејић Наташа, Херцег, Ђ.: Математика и Mathematica, Нови Сад, 1993.
3. Dedović N., Matić-Kekić S., Ponjican, O., Karadzic, B.,. New approach to border line evaluations for whole sample of Williams pear (Pyrus communis) Computers and Electronics in Agriculture 79(1): 94-101, 2011.
4. Babić, Lj., Matić-Kekić S., Dedović, N., Babić, M,  Pavkov, I. Surface area and volume modeling of the William pear (Pyrus communis), International Journal of Food Properties 15(4): 880-890, 2012.

	Hours of active teaching:    2+2 (60)
	Lectures: 60
	Research work: 90

	Methods of teaching Theoretical and practical classes are conducted using computer presentations and other teaching aids.

	Knowledge score (maximum points 100)
Term paper 50, Oral 50


Table 5.1 Course Specification for doctoral studies program

	Course: Pomology

	Course code: 3ДАИ3105

	Lecturer(s) (surname, middle initial, name): Zoran Ž, Keserović

	Course status: optional

	ECTS: 10

	Condition: Special Fruitgrowing I, II and III

	Course aims:
The aim of the course is to teach students contemporary pomological methods for identifying and systematization of fruit species and varieties and, as well as pomological traits of promising cultivars.

	Course outcome

Students will gain the necessary scientific knowledge on fruit species and varieties, and will be able to use it in further research work.

	Course contents

Pomological classification of fruits. The application of modern management practices for each fruit species. Varietal characteristics and crop management. Leading and promising varieties and rootstocks of pome fruit, stone fruit, berry fruits and nuts and subtropical fruits. Criteria for the selection of varieties and rootstocks for modern intensive plantations. The application of plant growth regulators in fruit. Modern methods for cultivar assessment. Pomological description of fruit cultivars using contemporary descriptors.

	Recommended literature

1. Гвозденовић, Д. Густа садња јабуке, крушке и дуње – Интегрални концепт, Прометеј, Нови Сад, 2007. 

2. Гвозденовић, Д.: Јабука, Пољопривредни факултет, Нови Сад, 1998. 

3. Гвозденовић, Д.: Бресква, Пољопривредни факултет, Вучје-Поречје, Београд, 1997. 

4. Ђурић, Б. И Кесеровић, З.: Гајење кајсије, Прометеј, Нови Сад, 2007. 

5. Мишић, П., Николић, М. : Јагодасте воћке, Графика Јуреш, Чачак, 2003 

6. Кораћ. М., Церовић, С., Голошин, Б.: Орах, Прометеј, Нови Сад, 1998. 

7. Лучић, П., Ђурић, Г., Мићић, Н. Воћарство I, Нолит-Партенон (Бирографика-Суботица), Суботица, 

8. 1996.
9. Ferre D.C., Warrington I.J. Apples: Botany, Production and Uses. Willingford, Oxfordshire, UK, CABI Publishing: 77.

	Number of teaching hours 3 + 6
	Lectures: 3
	Student research work:

	Teaching strategies

Lectures, film presentations, experimental lab work, work in storage facilities

	Knowledge assessment (maximum points: 100)

Seminar paper 70, oral exam 30

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Power efficiency of tractors

	Course code: 3ДАИ3106

	Lecturer(s) (surname, middle initial, name): Mirko, Đ Simikić

	Course status: Optional

	ECTS: 10

	Condition: no

	Course aims:

The aim of this course is to introduce the students with key factors that influence the power efficiency of a tractor, mathematical models for calculation of power delivery efficiency of a tractor which will further provide a power efficient tractor.   

	Course outcome

After the completion of the exam students will have acquired the knowledge and skills which will enable them to:

· define the factors which affect the power efficiency of tractors,

· determine the power delivery efficiency as an indicator of tractor power efficiency,

· create mathematical models and algorithms to calculate the power delivery efficiency of a tractor,

· select the tractors with the best power delivery efficiency, 

· define the measures to improve tractor power efficiency,

	Course contents

Lectures

The lectures cover a selection of chapters: Defining of the basis –characteristics of tractors and soil surface; Determination of factors that influence the power efficiency of a tractor – eccentric traction, oblique traction, longitudinal load distribution, changes of inflation pressure and tractor weight; Determination of tractor power parameters: drawbar power, drawbar force, power delivery efficiency, slippage and coefficient of net and gross traction. Construction of mathematical model and algorithm for the calculation of tractor power delivery efficiency; Specification of measures that will increase tractor power efficiency.

Practice classes: practice, other forms of classes, research work

Practical part covers a selection of chapters: Determination of soil surface characteristics – soil texture, bulk density and soil moisture. Introduction to the method and equipment used for measuring the drawbar power of a tractor. Tractor drawbar power testing – drawbar force, actual and theoretical velocities, slippage, fuel consumption;

	Recommended literature

1. Simikić M.: Research of parameters for better power efficiency of tractors. PhD diss. Novi Sad, Serbia: University of Novi Sad, Department of Agricultural Engineering, 2011.

2. Stjelja, Ž.: Utilization quality of rubber belted tractors with reference to the improvement of tractive performance. PhD diss. Novi Sad, Serbia: University of Novi Sad, Department of Agricultural Engineering, 2002.

3. Zoz F.M, Grisso R.D. (2003). Traction and Tractor Performance. In proc: For presentation at the 2003 Agricultural Equipment Technology Conference Louisville, ASAE Publication Number 913C0403. Kentucky, 9-11 February.

4. International journals and journals published in the country, as well as other publications of the Department for Agricultural Engineering.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, tutorial lessons, consultations.

	Knowledge assessment (maximum points: 100)

Lecture attendance 5

Practice classes 5

Seminar paper 30

Oral exam 60

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Environmental degradation by erosion processes

	Course code: 3ДАИ3107

	Lecturer(s): Savić B. Radovan

	Course status: elective

	ECTS: 10

	Condition: No

	Course aims:
To give students knowledge of soil erosion and environmental degradation processes and general principles of erosion control and ecosystem restoration of degraded lands. 



	Course outcome

Understand the processes of soil erosion, sediment transport and deposition. Appreciate the environmental impacts of soil erosion, and the need for erosion control and soil conservation.



	Course contents

Types of soil erosion processes; Causes; Facts. Effects of water and wind erosion. Factors influencing erosion. Soil erodibility. Climatic erosivity. Anthropogenic factors. Erosion intensity. Soil erosion estimation. Erosion models. Erosion hazard assessment. Land degradation. Soil loss. Degradation of water bodies. Erosion and diffuse pollution. Sediment transport. Sediment contamination. Environmental impact assessment. Principles of soil and water conservation. Soil erosion control by engineering structures, agronomic methods, soil management. Streambank erosion control. Stream corridor restoration. Overview of relevant legislation.


	Recommended literature

1. Morgan R. P. C. (2009) Soil Erosion and Conservation, John Wiley & Sons

2. Boardman J., Poesen J. (2007) Soil Erosion in Europe, John Wiley & Sons

3. Terrence J. T., George R. F., Kenneth G. R. (2002) Soil Erosion: Processes, Prediction, Measurement, and Control, John Wiley & Sons

4. USDA (2001): Stream Corridor Restoration - Priciples, Processes and Practices, USDA.


	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, Teaching Consultation, Student presentations, Independent student and group projects.


	Knowledge assessment (maximum points: 100)
Seminar paper - 50,  Oral examination - 50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Ergonomics in Agriculture

	Course code: 3ДАИ3108

	Lecturer(s) (surname, middle initial, name): Srdjevic B. Zorica

	Course status: Elective

	ECTS: 10

	Condition: 

	Course aims: 
Introduction to ergonomic principles and their application in agriculture.

 

	Course outcome

Student is expected to have competence for identifying ergonomic problems in different agricultural fields of activities and defining the measures for solving ergonomic problems. 



	Course contents

· Introduction to ergonomics. 

· Ergonomics and productivity. 

· Human body mechanics. Body work load.

· Decreasing the work load through ergonomic principles. 

· Work environment: lighting, climate, noise, motion. 

· Work conditions in different agricultural branches. 

· Improvement of work conditions through ergonomic principles.

· Ergonomic standards related to agriculture.



	Recommended literature

1. Sanders M., McCormick, E. (1993). Human Factors Engineering and Design. McGraw Hill. 

2. Jafry T., O'Neill D. (2000). The Application Of Ergonomics In Rural Development: A Review.  Applied Ergonomics, 31,  263-268.

3. Mayers, J. Miles J., Faucett J., Janowitz I., Tejeda D., Kabashima J. (1997). Ergonomics in Agriculture: Workplace Priority Setting in the Nursery Industry. American Industrial Hygiene Association Journal, 58, 121-127.

4. Srdjevic Z., Cveticanin L.: Identifying non-linear biomechanical models by multicriteria analysis, Journal of Sound and Vibration 331, 1207-1216, 2012.
5. Chapman L., Mayers J. (2004). Ergonomics and Musculoskeletal Injuries in Agriculture: Recognizing and Preventing the Industry's Most Widespread Health and Safety Problem, 2004. 

6. Kogi K., Yoshikawa T., Sakai K., Ito A. (2006). Practical use of workplace improvements checklists for occupational health teamwork. International Congress Series, 1294, 101-104.

7. Srdjevic Z. (2005). Operators' Participation In Selecting Most Ergonomic Driver Seat. Journal of Agricultural Safety and Health 11(3), 347-352.


	Number of teaching hours
	Lectures: 60
	Student research work: 90

	Teaching strategies

Lectures, seminars, consultations and practical training.

	Knowledge assessment (maximum points: 100)

Seminal work – 70, oral exam - 30


Table 5.1 Course Specification for doctoral studies program

	Course: SUSTAINABILITY IN IRRIGATED AGRICULTURE

	Course code: 3ДАИ3109

	Lecturer(s)(surname, middle initial, name): Pejić, S, Borivoj

	Course status: elective/optional VI

	ECTS: 10

	Condition:

	Course aims: Students specialization on theoretical, scientific and practical aspects of agriculture production in irrigation conditions on the principles of sustainability, as concerns application of irrigation without harmful consequences

	Course outcome: To obtain knowledge, skills and competitions necessarily to perform irrigation without harmful effects as well as to obtain high yields of growing plants which could legitimate the money invested in irrigation equipment

	Course contents:

Theoretical classes

Definition and importance of irrigation. History of irrigation in the World and Serbia. Problems of irrigation. Factors that condition irrigations. Crop water requirements and evapotranspiration. Water balance and irrigation water requirements. Quality of the irrigation water. Soil and water: general physical properties of the soil, soil water categories, soil water constant and their use in irrigation practice, capillary potential of the soil - pF curve, air in the soil, soil permeability, infiltration. Plant and water: critical water period of agricultural crops (yield response factor Ky). Plant-water-soil: water availability, optimal level of soil moisture, irrigation rate, soil, air and physiological drought. Agronomic evaluation of different irrigation methods. Irrigation scheduling. Special agricultural use of irrigation (frost protection, “cooling“watering). Fertigation. Exploitation elements of irrigated fields. Protection and conservation of water resources used for irrigation following sustainable principles (deficit irrigation practices – regulated deficit irrigation and partial root zone drying as irrigation management techniques). Increase the productivity of water used in irrigation practice: irrigation water use efficiency (IWUE) and evapotranspiration water use efficiency (ETWUE). Irrigation of Field and Vegetable Crops, Fruit Trees and Vineyards, Lawns and Flowers, Meadows and Pastures, Irrigation of Double Crops, Irrigation Under Glass and Plastics.
Practical work

Soil sampling. Methods for soil moisture determination. Determination of water constants and physical properties of soil. Calculation of water quantity in the soil and irrigation water requirements. pF curve determination and its practical use. Calculation of water balance and irrigation water requirements. Water balance as a basis for determination of irrigation schedule for different growing plants. Processing obtained results from the field experiments (statistical analysis). Collecting and studying of the literature important for writing of scientific paper. Writing of scientific paper.

	Recommended literature

1.Bošnjak, Dj., Pejić B., Mačkić, К.: Navodnjavanje poljoprivrednih useva - praktikum. Poljoprivredni fakultet Novi Sad, 2012
2. Bošnjak, Dj.: Navodnjavanje poljoprivrednih useva. Poljoprivredni fakultet Novi Sad, 1999

3. Stewart, B.A. and Nielsen, D.R., editors, 1990. Irrigation of Agriculture Crops. Agronomy Monograph No 30. American Society of Agronomy, Crop Science Society of America, Soil Science Society of America, USA
4. Vučić, N.: Higijena zemljišta. Vojvodjanska akademija nauka i umetnosti, 1992

5. Vučić, N.: Vodni vazdušni i toplotni režim zemljišta. Vojvodjanska akademija nauka i umetnosti, 1987 

6. Vučić, N.: Navodnjavanje poljoprivrednih kultura.  Poljoprivredni fakultet Novi Sad, 1976

	Number of teaching hours: 4+6 (150)
	Lectures: 60
	Student research work: 90

	Teaching strategies

Theoretical classes and practical work, work on the experimental field, students consultation with professor about all aspects of doctoral theses.

	Knowledge assessment (maximumpoints: 100)
Class activities 10, presentations of seminar papers 40, oral examination 50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Biotechnology in fruit breeding

	Course code: 3ДАИ3110

	Lecturer(s): Dr. Vladislav M. Ognjanov, Full Professor 

	Course status: Elective

	ECTS:10

	Prerequisites:

	Course aims:

The aim of this course is establishing academic foundations for research studies and implementation of biotechnology methods in fruit breeding, and responding to social, ecological and economic challenges stemming from implementation of biotechnology. 

	Course outcome:

The course will unify the fundamental, implemented and developing research studies that jointly contribute to the implementation of novel molecular biology, tissue culture and genetic engineering methods in fruit breeding. 

	Course contents:

Theoretical studies:

Introduction - Structural genes, transcription and translation. Biotechnology as a contemporary and innovative science. Biotechnology as an object of curiosity, research and new thinking in fruit breeding. Fundamental  biotechnology concepts. Areas of biotechnology - (1) Cell and tissue culture, (2) Genetic and genomic technologies, (3) Genetic engineering. Application of advances in biotechnology in agriculture. Genome mapping, QTL analysis and MAS selection. Implications of the application of biotechnology advances in preserving land, plant and animal resources. Providing food that meets consumer needs in terms of quality and safety. Place of Serbia in this context.

Practical studies: Laboratory work 

 (1) Familiarization with the cell culture and tissue equipment; Practical work on tissue culture. (2) Familiarization with the equipment for molecular markers; Practical work on isoenzymes and DNA markers. (3) Introduction to genetic engineering equipment and methods. Practical work on genetic transformations mediated by Agrobacterium tumefaciens.

Research work.
Essay preparation and defense.

	Recommended literature:

1. Dozet, B., Mezei, S., Golosin, B., Galovic, V., Sesek, S., Vasiljevic, Lj., Vasic, D., Ognjanov, V., Macet, K. 1995. Tissue culture in agriculture. Institute of Field and Vegetable Crops, Novi Sad. 

2. Sponer, D., Treuren, van R., Vicente, de C. M. 2005. Molecular markers for genebank management. IPGRI, Italy.

3. Selected works from: Euphytica, TAG, Scientia Horticultura.

	Number of teaching hours:
	Lectures:
	Student research work:

	Teaching strategies:

Theoretical lectures are conducted using computer presentations and other teaching aids. 

Practical work is carried out by applying visual methods in the laboratory.

	Knowledge assessment (maximum points: 100)

Practical work 10

Essay 20

Oral Exam 70


Table 5.1 Course Specification for doctoral studies program

	Course: Grape improvement

	Course code: 3ДАИ3111

	Lecturer(s)(surname, middle initial, name): Korać S. Nada, Ivanišević M. Dragoslav

	Course status: Optional

	ECTS: 10

	Condition: Passed exams: Ampelography and grapevine selection and Grapevine cultivars in basic academic studies.

	Course aims:
Mastering and acquiring knowledge in the field of grape improvement, i.e. learning the methods, strategies and principles for improving existing cultivars and maximum use of grapevine genome potential.

	Course outcome

Students will have necessary knowledge and skills for independent assessment of the requirements of modern viticulture as well as to apply appropriate methods for the improvement of existing cultivars by introduction, clone selection and creating new grapevine cultivars and rootstocks.

	Course contents

A historical review of the development of improvement work at home and abroad. French improvement school. German improvement school. Goals and directions of improvement work in the countries of CIS and other centres. Selection strategies and methods of grape improvement at home: hybridization (intraspecies, interspecies), methods and results. Clone selection, introduction. Selection for resistance to adverse biotic and abiotic factors. Marker assistant selection. Acknowledgement and registration of grapevine cultivars, rootstocks and clones.

	Recommended literature

1. Maletić E., Karoglan Kontić J., Pejić I.: Vinova loza – ampelografija, ekologija, oplemenjivanje. Školska knjiga, Zagreb, 2008.
2. Tarailo R.: Oplemenjivanje voćaka i vinove loze. Univerzitet u Prištini, Poljoprivredni fakultet, IP Zograf, Niš, 2005.
3. Mišić D.P.: Specijalno oplemenjivanje voćaka. Partenon – Institut za istraživanja u poljoprivredi Srbija, Beograd, 2002.
4. Moore N. J. , Ballington Jr. R.J.:  Genetic Resources of Temperate Fruit and Nut Crops.International Society for Horticultural Science. Wageningen, 1996
All available literature from scientific conferences at home and abroad in the field of fruit and grape improvement (libraries, the Internet, etc.)



	Number of teaching hours
	Lectures: 60
	Student research work: 90

	Teaching strategies

Methods of oral presentation with the use of presentations. Involvement in scientific research in the field of grape improvement.  Practical work in a selection field. Crossbreeding. Evaluation of new selections.

	Knowledge assessment (maximumpoints: 100)

Pre-exam requirements: Class activity:                        up to 10 points

Academic research work-activity:                                up to 20   „

Seminar papers:                                                            up to 20   „

Scientific papers:                                                          up to 20  „

Oral exam:                                                                    up to 30  „



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: MOLECULAR CHARACTERISATION OF MICROORGANISMS

	Course code: 3ДАИ3112

	Lecturer(s)(surname, middle initial, name): Djuric S. Simonida

	Course status: election (5th group)

	ECTS: 10

	Condition: Master – Faculty of Agriculture; Master – Faculty of Life Science (biology, molecular biology, biology-chemistry),  Master -FTS (environmental protection )

	Course aims:
Introducing students to the functioning of the microbial community, its ecology, genetic markers and molecular techniques used in their study

	Course outcome

Learning basic methods of  moleculr biology  necessary in dealing with soil microorganisms, with special emphasis on the advantages and shortcomings that need to be seen in the choice of techniques.

	Course contents

Isolation, cultivation and preservation of microorganisms. Primary treatment of DNA – DNA isolatio , molecules gel electrophoresis, staining DNA, markers. Modification of DNA - restriction fragment length polymorphism - RFLP. DNA amplification by polymerase chain reaction – PCR (rep-PCR, RAPD). Examples of amplification of 16S rDNA and nested 16S rDNA  PCR, PCR product purification, restriction analysis of amplified ribosomal DNA - ARDRA. The amplification of selected genes. Sequencing. Plasmid DNA - features, characteristics and detection of plasmids.

	Recommended literature

1. Јошић, Д., Ђурић, С., Јарак, М.:Молекуларна карактеризација земљишних микроорганизама, скрипта, Пољопривредни факултет, Нови Сад, 2011.

2. Blaber, M.: Molecular Biology and Biotechnology, A virtual Textbook.
3. Јарак, М., Чоло Ј.: Микробиологија земљишта, Пољопривредни факултет, Нови Сад, 2007. 

4. Kowalchuk A. George: Molecular microbial ecology manual, Dordrecht, London, Kluwer Academic, 2004.

5. Osborn, A., M.: Molecular Microbial Ecology, Pub. Oxford:BIOS Scientific, UK., 2003

	Number of teaching hours
	Lectures: 3
	Student research work: 0

	Teaching strategies

Theoretical and practical instruction is given to the aid of modern technology in the respective classrooms and laboratories.

	Knowledge assessment (maximumpoints: 100)

Project presentation: 50 points

Oral exam: 50 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Grasslands

	Course code: 3ДАИ3113

	Lecturer(s) (surname, middle initial, name): Erić J. Pero, Ćupina T. Branko

	Course status: Professor

	ECTS: 10

	Condition: -

	Course aims:
Theoretical and practical aspects of grassland management.

	Course outcome

Acquiring knowledge, skills and competencies in order to produce high-quality forage on grasslands.

	Course contents

Lectures

Physiological aspects of grassland fertilization.
Lawns in the function of agro ecosystems.
Eco-physiology of grassland.
Genetic resources of perennial grasses.

Research work

Laboratory, field and practical exercises of students. Work on the experiments.

	Recommended literature

Spedding C. R. W. and Diekmahns E. C. (1972): Grasses and Legumes in British Agriculture.

CAB.

Wedin W.F. and Fales S.L.(2009): Grassland. ASA, CSSA and SSSA.

Thematic journals and selected chapters.

	Number of teaching hours
	Lectures: 3 (45)
	Student research work: 5(75)

	Teaching strategies

Theoretical study using modern equipment (video beam, etc.), seminar and consultation

	Knowledge assessment (maximum points: 100)

activity during the lectures: up to 10

seminar: up to 50

oral exam: to 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Application of the new technology in sheep and goat production

	Course code: 3ДАИ3114

	Lecturer(s)(surname, middle initial, name): PhD  Ivan I. Pihler professor assistant 

	Course status: The electoral 

	ECTS: 10

	Condition:

	Course aims:

Education of student for scientific research in sheep and goat breeding scientific field; learning new biotechnologies methods of sheep and goat breeding and their application. 



	Course outcome

Student able to understand and successfully solve problems about sheep and goat breeding. Student able to work in research institutes on academic expertise of sheep and goat breeding.

	Course contents

Theoretical study:

Programs  of breeding sheep and goat; use of molecular and genetic technologies, using different biotechnology methods in sheep and goat reproduction; use of new technologies in diet of sheep and goat; using computers programs in sheep and goat breeding.

Research work:

Designing a breeding programs for different production systems in sheep and goat production; practical work with computer program used for sheep and goat breeding.


	Recommended literature

1. Spath, H., Thume, O. (2000): Ziegen halten. 5. Аuflage, Eugen Ulmer Verlag, Stuttgart.

2. Mason, I. L. (2002): Mason’s World Dictionary of Livestock Breeds, Types and Varieties. 5th Edition, Valerie Porter, C.A.B International, Oxon, United Kingdom.

3. Hunsley, R. (2001): Livestock Judging, Selection and Evaluation. Interstate publisher, Inc., Fifth edition.

4. Kinghorn B., Van der Werf J., Ryan, M. (2000): Animal breeding: Use of New Technologies. Beef CRC and University of New England. 

5. Jovanović R., Važić B., Šarić M.,: Savremena ishrana koza za mleko. Poljoprivredni fakultet Banjaluka, SP Print Novi Sad, 2012.

6. Mekić, C., Latinović D., Grubić G.: Odgajivanje, reprodukcija, selekcija i ishrana ovaca. Poljoprivredni fakultet Beograd, 2007.

7. Mioč B., Pavić V.: Kozarstvo. Hrvatska mljekarska udruga, Zagreb 2002

	Number of teaching hours 3+5
	Lectures: 45
	Student research work: 75

	Teaching strategies

Consultation, Design Powerpoin presentation, visits to sheep and goat farms, practical work on sheep and goat farms.

	Knowledge assessment (maximumpoints: 100)



	Pre obligations
	60
	exam
	40

	
	
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: New technologies in the production of pork

	Course code: 3ДАИ3115

	Lecturer(s) (surname, middle initial, name): Radović, V. Ivan

	Course status: Optional

	ECTS: 10

	Condition:

	Course aims:
Introduce students to the basic biotechnological methods and their application in the production of pork. The goal is to form professionals capable of scientific research and the application of scientific advances and new technologies in the production of pork.

	Course outcome

Formation of highly specialized scientists with academic education, who are trained to be based on a wider and deeper knowledge in the field of biotechnology involved in scientific research in the field of pig, with the aim of improving pork production.

	Course contents

Introduction. The application of biotechnology in animal husbandry. Basic methods - description and application. Biotechnology in pork production. Modern technological methods and their application in nutrition, technology and reproduction of pigs to meat production, and utilization of advanced technological processes in the production of pork. Solving technological problems by using modern technology.

	Recommended literature

· Faucitano, L. and Schaefer, L.A.:  Welfare of Pigs - From birth to slaughter. Delmar Cengage Learning. 2008.

·  Whittemore, T.C.; Kyriazakis, I.: Whittemore's Science and Practice of Pig Production, 3rd Edition. Blackwell Publishing, 2006.

· John McGlone & Wilson G. Pond  Pig Production. Biological Principles and Applications. Delmar Publishers, 2002

Renaville, R., Burny A.: Biotechnology in Animal Hisbandry. 1st Edition. Kluwer Academic Publishers, 2010.

	Number of teaching hours
	Lectures: 3
	Student research work:

	Teaching strategies

Lectures accompanied by appropriate readings and presentations. Research study. Consultation. Making research work.

	Knowledge assessment (maximum points: 100)



	Prerequisites given 
	points
	Final exam
	points

	Activities during lectures
	
	written exam
	20

	Activity on exercises
	
	oral exam
	30

	Making scientific work
	40
	..........
	

	Term paper
	20
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course:  Crop management of medicinal, aromatic and spice plants

	Course code: 3ДАИ4116

	Lecturer(s)(surname, middle initial, name): Branko J. Marinković, Jovan Ž. Crnobarac

	Course status: Elective

	ECTS:10

	Condition: Scientific methods, Biometrics

	Course aims:

The goal is to prepare students for scientific research in medicinal, aromatic and spice plants  (MAP), with emphasis on the growth and development, varietal specificity in mineral nutrition, and modeling the yield and yield quality in dependence of environmental condition. Over all tasks are rationalization of the production and protection of agro ecosystems

	Course outcome

Students will acquire the knowledge necessary for independent scientific-research work and the development and application of scientific achievements in the cultivation of MAP. By understanding the dependence of yield and yield quality of environmental conditions, as well as by mastering the varietal specificity and requirements of crops during stages of development, a PhD student will acquire the knowledge and skills necessary for harmonization of the current needs of the crop with the weather and soil conditions.

	Course contents

Lectures
· The importance of cultural practices and environmental conditions in the yield formation of the main MAP

· Conventional and modern cultivation technology of the most important MAP,

· Contemporary approaches to cultivation technology of MAP - new trends in production,

· Multiyear analysis of MAP in commercial production and comparison with the results obtained in the experiments,

· Analysis of thematic papers in local and international journals.

Practical works

Work on the experiments: Work on conducting and performing experiments, discussion and analysis of the existing multiyear stationary trials

	Recommended literature

1. Кишгеци Ј., Јелачић С., Беатовић Д.: Лековито, ароматично и зачинско биље. Универзитет у Београду, Пољопривредни факултет, 2009
2. Ђукић, Д., Јањић, В., Моисук, А., Кишгеци, Ј.: Крмне, коровске, отровне и лековите биљке,  Пољопривредни факултет, Нови Сад, 2004.
3. Јевтић С.: Посебно ратарство, Нолит, Београд, 1992.  
4. Thematic domestic and international journals 
5. Lecture notes of professors and assistants.

	Number of teaching hours;   8
	Lectures:   3
	Student research work:   5

	Teaching strategies

Oral presentations and discussions with the use of modern techniques for presentation. 

Practical methods: laboratory, experimental, computational

	Knowledge assessment (maximum points: 100)

	Ongoing activity at lectures 10; Presentation of project 20; Seminar 15; Verbal examination 55


Table 5.1 Course Specification for doctoral studies program

	Course: Technologies in Vegetable Production

	Course code: 3ДАИ4117

	Lecturer(s)(surname, middle initial, name): Žarko M. Ilin

	Course status: Elective

	ECTS: 10

	Condition: There are no conditions

	Course aims: To introduce students to the theoretical basis and practical knowledge related to the latest technologies in vegetable production in different rearing systems on open fields and in greenhouses. Furthermore, the aim is to introduce students to the latest trends in scientific research in the field of vegetable.

	Course outcome

Knowledge: PhD student should gain knowledge about various vegetable production systems (conventional controlled, integral, organic, biological, ecological, biodynamic, alternative ...) in the open field and in greenhouses. Evident in the global climate change and regional level require the development of new technologies that will dopšrineti partial and / or complete elimination of abiotic stresses that can cause extremely high or low temperature, drought, salinity, excessive soil moisture, improper diet. Accordingly, an important selection of tolerant species and varieties of vegetables to abiotic stress, development and application of biotechnology (grafting) in the production of vegetables, shading, and measures to combat the expressed amount of radiation.

Skills: PhD student should collect the relevant literature and to master the methodology of setting up and conducting field and laboratory experiments, that are capable of existing independently creating and managing development projects.

	Course contents

The emphasis is on modern and sustainable vegetable production, development and introduction of new production technology. In order to increase the competitiveness of domestic production of doctoral students will be trained to survey results contribute to the sustainability of vegetable production. It will insist on the selection and testing of new, more productive, and hybrid varieties of vegetables. Then, the creation and selection of lines and seedlings for grafting vegetables. The development and widespread use of biotechnology and grafting will contribute significantly to the health safety of the produced vegetables. Students will be trained in the application or testing mass use of various organic fertilizers, fertigation techniques and the development and implementation hidroponskih system of vegetable growing in open fields and in greenhouses. These studies should contribute to the rational use of expensive fertilizers. Reducing the use of nitrogen fertilizer is a function of energy saving and environmental protection. Ground covering (fertilization and mulching) significantly affects the mineralization of organic matter, water regime and plant provision easily accessible water. Immediately cover the plants agrotextile provides protection against high and low temperatures, the city but also physical protection against insect pests and pathogens. PhD students will be involved in testing the impact of new technologies on the growing physiological biochemical processes, biological value and quality of vegetables. The expected result is to have a student a competitive and sustainable production of vegetables, which will enable the preservation of natural resources, environmental protection and energy-saving technology in all aspects of the production process in the open field and in greenhouses.

	Recommended literature

1. Лазић Бранка, Ђуровка М., Марковић В., Илин Ж.: Повртарство. Пољопривредни факултет, Нови Сад, 2001.

2. Илин Ж.: Повртарство (http://polj.uns.ac.rs/predmeti/povrtarstvo/index.html), 2003.

3. Howard M.R. (2004 ): Hydroponic food production. Newconcept Pres, Inc., Mahwah, New Jersey. Printend in the United States of America.

4. Савремени повртар (2002-2013. година). Научно стручни часопис. Пољопривредни факултет у Новом саду. Војвођанско друштво повртара, Нови Сад.

	Number of teaching hours

3+0
	Lectures:
45
	Student research work:

	Teaching strategies: Multimedia



	Knowledge assessment (maximumpoints: 100)

Pre-examactivities
points

Final exam

points

Practical exercises exam

30

Oral

70



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Nutrient Management in Organic Farming

	Course code: 3ДАИ4118

	Lecturer(s)(surname, middle initial, name): Manojlović, S., Maja

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:

Acquisition of advanced knowledge about increasing / maintaining soil fertility and fertilization in organic farming.

	Course outcome

Students will be able to apply their knowledge in the planning agricultural production system on the principles of organic agriculture, in advisory services for organic production, as well as in their research.

	Course contents

Lectures:
Cycles of elements in the environment. Sources of nutrients for plants and losses. Soil quality, soil fertility. Organic matter in the soil as a base soil fertility. Measures to prevent loss of nutrients. Synchronization of mineralization of organic matter with the nutrients uptake. Measures to increase the organic matter in the soil. Crop rotation. Cover crops. Fertilization. Organic fertilizers of plant origin. Organic fertilizers of animal origin. Characteristics of organic fertilizers. Soil amendments. Commercial fertilizers. Microbial fertilizers. Increasing soil fertility in the conversion period from conventional to organic production. Legislation.
Research study:
Indicators of soil quality. Assessment of mineralization ability of different organic materials. Synchronization of nutrient mineralization with nutrient uptake.

	Recommended literature

8. Lampkin, N. H. (1994): Organic Farming. Farming Press, Ipswich, 1-540.

9. Altieri, M.: Agroecology: The Science Of Sustainable Agriculture, Second Edition. Westview Press, 1995.

10. Soil Organic Matter in Sustainable Agriculture. Ed. F. Magdoff and R.R. Weil. CRC Press, Florida, 2004.
11. Building Soil for Better Crops, 2nd edition. By F. Magdoff and H.van Es. University of Nebraska Press, Lincoln, NE, 2000.

12. Soil fertility and fertilizers, Havlin J.L. et al., Pearson education, Inc. Upper Saddle River, New Jersey, 2005.

	Number of teaching hours 150
	Lectures: 60
	Student research work: 90

	Teaching strategies

Classes are conducted with the use of modern technology (computer, video beam).  Laboratory studies.

	Knowledge assessment (maximumpoints: 100)

Term paper 50, oral exam 50

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Water supply and wastewater treatment in rural areas

	Course code: 3ДАИ4119

	Lecturer(s): Belić M. Andjelka, Josimov-Dundjerski V. Jasmina 

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims
is to provide a theoretical basis and practical expertise in the field of acceptable economic cost decentralized water supply and purification of polluted water, especially suitable in rural areas.

	Course outcome

be able to apply various technologies of water supply and wastewater treatment in rural areas.

	Course contents

General introduction to water supply and sanitation situations in rural area, small towns, peri-urban areas and urban slums, investigation fields, tourist resorts etc.

Water Supply Systems: Water sources, supply systems, source selection, water supply service levels, spring catchments and sand dams, wells and pumps, rainwater harvesting, small-scale water treatment methods. 

Sanitation Systems: Ecological sanitation introduction to ecosan, basics of conventional wastewater treatment, relevant treatment technologies, ecosan and agriculture, greywater treatment and reuse, linkages between ecosan and Millennium Development Goals. 



	Recommended literature

1. M. Milojević: Snabdevanje vodom i kanalisanje naselja. Naučna knjiga Beograd 1987.

2. M. Jahić: Priprema vode za piće. Poljoprivredni fakultet Novi Sad 1990.

3. M. Jahić: Prečišćavanje zagađenih voda. Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad 1990.
4. Belić Anđelka, Josimov-Dunđerski Jasmina: Bio-sistemi u prečišćavanju otpadnih voda. Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, 2007.
5. D. Ljubisavljević, A.Đukić, B. Babić: Prečišćavanje zagađenih voda. Građevinski fakultet Univerziteta u Beogradu 2004.

6. WHO (2006). Safe use of Wastewater, excreta and greywater (guidelines), volume IV Excreta and greywater use in agriculture, World Health Organization, Geneva, Switzerland, 177 pp


	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Auditory lectures with presentation technology. Examples of elaboration and individual report of selected cases.


	Knowledge assessment (maximumpoints: 100)

Seminary - 60 points 

Presentation - 40 points

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Pumping stations

	Course code: 3ДАИ4120

	Lecturer(s)(surname, middle initial, name): Sima S. Belić

	Course status: Elective

	ECTS: 10

	Condition:

	Course aims:
Course aims are to provide a theoretical basis and practical expertise in the field of pumping station. 

	Course outcome

Understand, and be able to apply various type of pumping stations in the field of water management.



	Course contents

Pumping station on land reclamation systems, constructive planning, basic dimensioning objects, object parts, their purpose and function. Conditions of location of pumping stations in the drainage system, the analysis of topographic, hydrological and geological conditions, criteria for site selection. Structural arrangement of the building, the prevailing load for dimensioning of the building part object. Design and sizing of the inflow channel, intake structure and intake pool, hydraulic and static aspects, problems of dimensioning, construction, operation and maintenance of the facility. Terms pump selection and drive motors. The criteria for determining the number and size of aggregates within the pumping station. The basic elements for establishing authoritative shape, dimensions and materials of pipeline thrust and associated equipment. Protection of pumping station from erosion processes. Elements that affect the capacity of the pumping station, hydrological analysis, operation of the facility, the regime of pumping stations in order to create conditions for efficient drainage. Mode pumping station on the evacuation of excess water collected. Pumping station on irrigation systems, needs, constructive planning, requirements, problems.

	Recommended literature

1. Белић С. Савић Р. (2005) Црпне станице на системима за одводњавање Војводине, Пољопривредни факултет, Нови Сад

2. Белић С. (1989) Анализа рада црпних станица на системима за одводњавање и могућност његовог планирања, докторска дисертација, Пољопривредни факултет, Нови Сад

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Auditory lectures with presentation technology. Examples of elaboration and individual report of selected cases.

	Knowledge assessment (maximumpoints: 100)

Seminar paper - 60,  Oral examination - 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Chemical processes in plant tissue

	Course code: 3ДАИ4121

	Lecturer(s)(surname, middle initial, name): Kevrešan E. Slavko

	Course status: elective

	ECTS: 10

	Condition: ----

	Course aims: The goal of course is to acquaint students with the properties of chemical processes in the plant tissue including chemical properties of biogenic elements with special emphasis on nitrogen, phosphorus and potassium. Also, students will be introduced to the reaction capacity of constituents of plant tissues and the possibility of their transformation.

	Course outcome: After the completion of this course, students should better understand the performance of chemical processes in the plant tissue to finding growing conditions and selection of plants to their better use in crop production.

	Course contents : Chemical properties of biogenic elements. Types of chemical reactions in the plant tissue. Oxidation reactions. Reduction reaction. Proton exchange reaction. Chelate formation reactions. Synthesis reactions. Degradation reactions. Energy changes during the progress of chemical processes in the plant tissue. Kinetics of the course of chemical processes in the plant tissue. The structural elements of the reaction capacity of constituents of plant tissues. Chemical processes in the plant tissue, which include nitrogen, phosphorus and potassium. Possibilities of chemical transformation of plant tissue constituents. 

	Recommended literature

Atkins, Peter W.; de Paula, Julio (2011). Physical Chemistry for the Life Sciences (2nd ed.). W.H. Freeman & Company

Atkins, Peter W.; Shriver, D. F. (2010). Inorganic Chemistry (5th ed.). W. H. Freeman.

Peter C. Vollhardt, Neil E. Schore: Organska hemija — struktura i funkcija, Data Status, Beograd, 2004.

	Number of teaching hours
	Lectures: 3
	Student research work: 5

	Teaching strategies

Lectures, seminar works, consultations, experiments


	Knowledge assessment (maximum points: 100)

Prepared project                50 points

Defense of the project       20 points

Oral exam                          30 points



	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Special nutrition of cattle

	Course code: 3ДАИ4122

	Lecturer(s)(surname, middle initial, name): dr Dragan M. Glamočić

	Course status: optional

	ECTS:10

	Condition:

	Course aims:

Acquisition of detail and contemporary theoretical and practical knowledge in the field of nutrition of different categories of cattle.

	Course outcome

Students’ ability to successfully use acquired knowledge in scientific work and also in agricultural production. Ability to use and analyze scientific literature, to gather and interpret relevant data with purpose of creating judgments, making and defending arguments and problem solving in cattle nutrition. Ability to transfer information, ideas, problems and solutions.

	Course contents

Feedstuffs for cattle nutrition. Calculating economical value of feedstuffs and its practical application in cattle nutrition. Predicting dry matter intake. Nutrients requirements of cattle. Production cycle of cow and nutrition during it. Body condition scoring. Feeding cows. Grouping cows. Metabolic diseases of cattle and their economical significance and their prevention trough nutrition. Colostrum feeding. Calf feeding. Drying off a calf. Replacement heifer nutrition. Beef cattle nutrition. Making rations, diets and vitamin-mineral supplements. Mathematical models in cattle nutrition. Using software in cattle nutrition.

	Recommended literature

Гламочић Д. (2002): Исхрана преживара – практикум. Универзитет у Новом Саду, Пољопривредни факултет, Нови Сад.

Грубић Г., Адамовић М. (2003): Исхрана високопроизводних крава. Институт ПКБ Агроекономик, Београд.

Јовановић Р. (1998): Исхрана крава. Универзитет у Новом Саду, Пољопривредни факултет, Нови Сад.

Јовановић Р., Дујић Д., Гламочић Д. (2001): Исхрана домаћих животиња. Универзитет у Новом Саду, Пољопривредни факултет, Нови Сад.

National Research Council (2001): Nutrient Requirements of Dairy Cattle: Seventh Revised Edition. The National Academies Press, Washington, DC, SAD.

	Number of teaching hours
	Lectures:    45
	Student research work:   75

	Teaching strategies

Oral lecturing, ppt presentations, practical work, consultations. 

	Knowledge assessment (maximumpoints: 100)

Students activity during course 10, seminar paper 40, oral exam 50.


Table 5.1 Course Specification for doctoral studies program

	Course: Special Dairy

	Course code: 3ДАИ4123

	Lecturer(s)(surname, middle initial, name): Popović Vranješ M. Anka

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims:
Introducing students to special procedures and modern techniques in the dairy industry, which provide a higher quality of milk, better utilization of  milk, extendion of the dairy products range and achieving of greater product yields and better profitability.

The goal is forming of experts capable for scientific research and the application of scientific advances and new technologies in modern dairy processing and production.

	Course outcome

Formation of highly specialized scientists with academic education, who are trained to be involved in research work in this field based on a wider and deeper knowledge of Dairy production, in order to improve the production of milk and dairy products.

	Course contents

Theoretical study

Special methods in contemporary primary production of milk, in the shipment of milk and pre-treatment for certain dairy products. Modern technology in the production of pasteurized and sterilized milk, fermented milk products and cheese. Quality standards - designing in accordance with the new requirements.

  Solving technological problems by using modern technology in the dairy industry.

Practical course

The application of modern technological processes in the primary production and processing.

Solving problems by using special technology and modern technologies. Field and laboratory exercises.

	Recommended literature

Литература 

1. Robinson (1986): Моdern dairy technology, Advences im Milk products, R.K. Robinson, 1986, London and York

2.Kammerlehner (1986) Lab Käse Technologie,Band I,II,III,Verlag Th.Mann.Gelsenkirchen-Buer

3.Corradini (1995): Chemica e technologia del latte, Techniche nuove, Milano

4. Mljekarstvo, Zagreb, 2000-2009.

	Number of teaching hours
	Lectures: 45
	Student research work: 75

	Teaching strategies

Lectures followed by appropriate literature and presentations. Research study. Consultation. Practical exercises in the laboratory and development scientific work.

	Knowledge assessment (maximum points: 100)

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Intercropping (Companion cropping)

	Course code: 3ДАИ4124

	Lecturer(s) (surname, middle initial, name): Erić J. Pero, Ćupina T. Branko

	Course status: Professor

	ECTS: 10

	Condition: -

	Course aims:
Work and training of students on theoretical and practical aspects of growing and utilization of legumes in intercropping.

	Course outcome

Acquiring knowledge, skills and competencies in order to produce high-quality forage respecting the principles of sustainable and organic agriculture.

	Course contents

Lectures

Intercropping-concept and importance
Environmental aspects of intercropping
Crop establishment 

Research work

Laboratory, field and practical exercises of students. Work on the experiments.

	Recommended literature

Thematic journals and selected chapters.

	Number of teaching hours
	Lectures: 3 (45)
	Student research work: 5(75)

	Teaching strategies

Theoretical study using modern equipment (video beam, etc.), seminar papers and consultation

	Knowledge assessment (maximum points: 100)

activity during the lectures: up to 10

seminar: up to 50

oral exam: to 40

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Agroecological concepts of sustainable agriculture

	Course code: 3ДАИ4125

	Lecturer(s)(surname, middle initial, name): Milošev S. Dragiša

	Course status: elective

	ECTS:10

	Condition:

	Course aims:
This subject aims to provide an inside in the contemporary agroecological concepts that steer sustainable food production. Students should learn to recognize the elements of agroecosystems and their interconnections, which will enable them to analyze and understand the problems that can arise in the process of sustainable food production. It also highlights the use of holistic approach in agriculture.

	Course outcome

By the end of this subject, the students should:

a) developed skills to convert conventional into sustainable systems;

b) have acquired knowledge of general system level interaction; 

c) be able to identify main indicators of sustainability;
d) have acquired knowledge that will help in utilization of the different sustainable cropping system in the contrasting environment

e) what are the issues of greatest importance that threaten the sustainability in local, regional or international level



	Course contents

Protection, structure and functioning of natural ecosystems. Forms of interaction between organisms in an ecosystem. Environment as a complex system and integrated system of agrosfere. Interaction of environmental factors and modifications. Control and management of individual ecological factors. Principles of population ecology. Applying the concept of ecological niches in agricultural production. Population ecology of crop production and further perspectives. Diversity and stability of agroecosystems. Ecological diversity. Stability and sustainability of agroecosystems. The concepts of sustainable plant growing systems. Disturbance, succession and management of cropland. Example of mixed forest and agro-ecosystems. Interaction between natural ecosystems and agroecosystems. The concept of protection of agroecosystems. Energetics of agroecosystems.

	Recommended literature

1. Молнар,И., Милошев, Д., Секулић, П.: Агроекологија. Пољопривредни факултет, Нови Сад, 2003

2. Милошев, Д., Шеремешић С.: Практикум из агроекологије. Пољ. факултет, Нови Сад, 2010.

3. Alitieri, M.A.: Agroecology: The science of sustainable Agriculture. 2nd Ed, Westview Press, 1995
4. Милошев, Д., Шеремешић, С. Агроеколошке основе одрживих система биљне производње. У Монографији „Ђубрење у одрживој пољопривреди“ Уредник: М. Манојловић, Пољопривредни факултет Нови Сад, 24-34., 2008

5. Gliessman, S.: Agroecology-The ecology of sustainable food systems. CRC Press, 2007 

	Number of teaching hours
	Lectures:4
	Student research work:6

	Teaching strategies

Presentation and seminars 

	Knowledge assessment (maximumpoints: 100)

Seminars: 20 

Oral exam 80

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Egg quality

	Course code: 3ДАИ4126

	Lecturer(s)(surname, middle initial, name): Škrbić D. Zdenka

	Course status:Elective

	ECTS: 10

	Condition:

	Course aims:
Acquiring in depth knowledge in the field of egg quality, egg production and technological aspects of high initial quality, egg quality characteristics, methods and techniques to control the quality of eggs in order to improve the production of table eggs.

	Course outcome

Qualifications of PhD students to apply the acquired knowledge in the field of egg quality in scientific research and problem-solving ability in the field of practical work and production.

	Course contents

Theoretical study 

The formation of eggs. The structure and chemical composition of eggs. Nutritional value of eggs. The concept of quality of eggs. The role of technological factors of production in the formation of egg quality. Management  of eggs in order to preserve the initial quality. The control system of egg quality. Egg quality traits: external and internal.Methods and control techniques of qualityof eggs. Defects of eggs - indicators of production problems. 

Research work 

Equipment for testing of the egg quality -principles. Study of traits of external and internal egg quality-practical work. Haugh units. 

	Recommended literature

Milošević N., Perić L. (2011): Tehnologija živinarske proizvodnje. Univerzitet u Novom Sadu, Poljoprivredni fakultet.

Stadelman WJ. andCotterill OJ. (1995): Egg Science and Technology. Food Products Press, New York.

Coutts J. and Wilson G. (2007): Optimum Egg Quality. A Practical Approach. 5M Publishing, Queensland, Australia.

Scientific papers

	Number of teaching hours
	Lectures:
	Student research work:

	Teaching strategies

Lectures, presentations, seminars, consultations, practical exercises in the laboratory.

	Knowledge assessment (maximumpoints: 100)

	Pre-exam obligations
	points
	Final exam
	points

	Activities during lectures
	5
	Written exam
	

	Colloquium
	20
	Oral exam
	50

	Term paper
	25
	
	

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Genetical improvement in livestock production

	Course code: 3ДАИ4127

	Lecturer(s)(surname, middle initial, name): Vlada T. Pantelić

	Course status: Elective

	ECTS: 10

	Condition: No

	Course aims:
Acquisition of basic knowledge in the field of genetic improvement in livestock as well as education and training of students for scientific research in the field of genetic improvement of livestock production

	Course outcome

Students trained to understand and successfully solve complex problems related to genetic improvement in livestock when working in scientific Laboratories and research Institutes, Centers and Faculties.

	Course contents

Theoretical study

The organization controls productivity; Control measures Obligatory by the species of livestock - legislation, Control measures productivity in the EU; Managing registry books - legislation; Managing registry books - the application of computer programs, methods of evaluation of breeding values ​​- legislation; Methods of estimation of breeding values ​​in the EU.

Research study

Managing registry books - the practical work; Methods of estimation of breeding values ​​- practical work

	Recommended literature

1. Richard M. Bourdon (2000): Understanding Animal Breeding. Prentice Hall, Upper Saddle

   River, NJ 07458

2. EU Legislation;

3. Закон о сточарству Републике Србије;

4. ICAR – International Agreement of Recording Practices;

	Number of teaching hours
	Lectures: 3x15= 45
	Student research work:5x15= 75

	Teaching strategies

The theoretical part of study  is done with the use of films and presentations that have been prepared so that students have visual representation the teaching units. Practical work is carried out use of computers and software in the field of genetics and biotechnology in livestock production.

	Knowledge assessment (maximumpoints: 100)

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


Table 5.1 Course Specification for doctoral studies program

	Course: Parameters of Insect Populations

	Course code: 3ДАИ4128

	Lecturer(s)(surname, middle initial, name): Petrić V. Dušan

	Course status: Elective

	ECTS:10

	Condition: Passed exams: Basics of Entomology at undergraduate level and Applied Entomology at Academic /Master level

	Course aims:

To define parameters accountable for insects populations and characterize biological and ecological factors that have a major impact on population density/abundance and extinction. Acquired knowledge in this course are complementar to the basic studies accomplished in entomology at undergraduate studies , will give scientific approach and enable students to perform research activities individually and within a team. The obtained knowledge and the skills could be further applied within entomology disciplines and practiced at particular situations in conjunction with the insect population dynamics.

	Course outcome

To extend practical and scientific capabilities for real and valid identification of insects populations, to predict massive population abundance. To create sustainable strategy to prevent and control pest insects. To enable students to design measures to protect beneficial and endanger insect species.



	Course contents
A size of insect population, methods for estimation of absolute and relative population size. An impact of biological and ecological factors on population scale and condition. To establish age structure of the insect population. Methods used to define critical abundance. Models for population prediction. Mortality, productiveness, dispersal capacity). Estimation of flying capacity, marking insect techniques and practical aspects of marking-release-recapture technique. Understanding, evaluation and interpretation of obtained data in studying parameters of insects’ populations and practical aspects of research of insects’ population. 



	Recommended literature

1. Southwood T.R.E. (1978): Ecological Methods With particular reference to the study of Insect Populations. Chapman & Hall, London, Second edition. 524 p.

2. Smith M. T. & Smith R. L. (2005): Elements of Ecology. Benjamin Cummings, 6th edition. 744pp.

3. Begon, M. Harper, J.L. & Towsend C.R. (1990): Ecology. Individuals, Populations and Communities. Blackwell Scientific Publications, second edition. 945 p.

4. Schaffner F., Bellini R., Petrić D., & Scholte E.-J. (2012): Guidelines for the surveillance of invasive mosquitoes, Technical report, Avia-GIS, Zoersel, Belgium, Feb. 2012, (released as Scientific publication: Guidelines for the surveillance of invasive mosquitoes in Europe. European Centre for Disease Prevention and Control, Stockholm, Sweden, 116 pp.

5. Petrić, D., Zgomba, M., Bellini, R. and Becker N. (2012): Surveillance of Mosquito Populations: A Key Element to Understanding the Spread of Invasive Vector Species and Vector-Borne Diseases in Europe. In D. Mihailović Ed.: Essays on Fundamental and Applied Environmental Topics. Nova Science Publishers. p. 192-224.

6. Becker N., Petrić D., Zgomba M., Boase C., Madon M., Dahl C. and Kaiser A. (2010): Mosquitoes and their control. Springer Heidelberg Dordrecht London New York, pp579


	Number of teaching hours 
	Lectures: 3x15 = 45
	Student research work: 75

	Teaching strategies : The course will be performed by demonstration of the topics through presentations and by comprehensive didactic material. Students will elaborate particular subjects by seminars and presentations.



	Knowledge assessment (maximum points: 100)

Seminars and pre exam activities up to 50 points. Oral exam up to 50 points.

	Methods of knowledge assessment can be different: written exam, oral exam, project presentation, seminar etc.) .


